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Abstract 
Introduction: Cognitive behavioural therapy (CBT) is widely recommended as the treatment for bulimia 
nervosa. CBT addresses dysfunctional cognitions pertaining to body image which are postulated to 

maintain disordered eating behaviours. CBT aims to reduce the frequency of binge eating and 

compensatory behaviours through promoting a reduction in dietary restriction and the adoption of 

regular eating patterns. There is limited evidence investigating the impact of CBT on eating behaviours 

and dietary intake. With the non-binge dietary intake of bulimic individuals deemed inadequate, 

investigations pertaining to the impact of CBT, which aims to replace binge eating with regular eating, 

on dietary intake is of importance. There has been one study investigating the impact of CBT on the 

nutritional intake of bulimic individuals which reported an increased number of nutritional inadequacies 
following treatment. However, the participant sample investigated did not exclusively receive CBT, with  

a proportion assigned to an alternative treatment.  

 

Aim: The overall goal of this study was to evaluate the impact of the 12-week group CBT programme 

facilitated by Tupu Ora Eating Disorder Services on individuals with bulimia nervosa. The primary aim 

was to investigate the impact that group CBT has on the intake of meals and snacks, specifically aiming 

to assess changes in the proportion of individuals adopting a regular eating pattern of 3 meals and 3 

snacks daily by the close of treatment. The impact of CBT on binge eating and compensatory 
frequencies, nutritional intake, psychopathology, and body weight were also investigated.  

 
Method: Eight individuals with bulimia nervosa were provided with 7-day food diaries at the start and 

close of treatment for recording their dietary intake and detailing their intake as a meal or snack. Food 

diaries were analysed using FoodWorks 10 Professional and average daily nutrient intakes were 

compared with nutrient reference values to assess nutritional adequacy. Binge eating and 

compensatory frequencies were collected by self-recall, food diaries and via the Eating Disorder 
Examination Questionnaire (EDE-Q) at the start and close of treatment. Eating disorder related 

psychopathology was assessed using the EDE-Q and Depression Anxiety Stress Scale (DASS) which 

were also provided at the start and close of treatment. Body weight measures were also collected at 

these two timepoints.  

 

Findings: Meals and snacks could not be distinguished from one another due to a lack of and 

inconsistent recordings within food diaries. No participants achieved 6 eating episodes per day 

(reflecting the primary outcome criteria of 3 meals and 3 snacks) at the close of treatment. However, 
significant increases in the number of eating episodes and reductions in binge eating frequencies were 

achieved. There was disagreement between differing methods of data collection pertaining to changes 

in the frequency of compensatory behaviours, with weekly measures indicating no improvements and 

monthly measures indicating reductions in such behaviours. The daily non-binge intake of bulimic 

individuals significantly increased in energy, fat, and protein (the latter achieved borderline significance) 

by the close of treatment, with no change in carbohydrate intake. The contribution of energy from fats 

and carbohydrates was imbalanced relative to the acceptable macronutrient distribution, with the former 
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exceeding recommendations and the latter below recommendations. The average daily non-binge 

micronutrient intake for the majority of participants achieved estimated average requirements at the 

close of treatment, with some potential inadequacies in calcium, iodine, selenium, zinc, and magnesium. 

Despite a decreasing trend, no significant changes were found in the total daily intake (binge intake 
combined with non-binge intake) of participants by the close of treatment. Significant improvements 

were found in measures of dietary restraint and eating concern as per the EDE-Q, with no change in 

concern with body shape, though improvements in concern with body weight were significant at the 

10% level. Reductions in measures of stress were found at the close of treatment, with no significant 

change in measures of depression and anxiety. No significant change was found in body weight.  

 
Conclusion: Group CBT may offer a promising first line treatment for BN. However, a proportion of 

participants may benefit from additional individualised treatment.  
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Chapter 1 Introduction  
1.1 Introduction to bulimia nervosa and its treatment 
Bulimia nervosa (BN) is an eating disorder characterised by repeated cycles of binge eating followed 

by compensatory behaviours intended to prevent weight gain. Binge eating comprises the consumption 

of a large amount of food within a short time period and is accompanied by a loss of control over eating. 
Compensatory behaviours may include vomiting, over-exercising, restricting dietary intake (e.g., 

fasting) and the misuse of medications such as laxatives and diuretics. BN is accompanied by an 

excessive concern with body shape and weight, which maintain disorder behaviours (APA 2013).  

 

Cognitive behavioural therapy (CBT) is widely recommended as the treatment for BN (Hay et al. 2014, 

NICE 2017). The CBT model (Figure 1) proposes that at the core of the disorder is an excessive concern 

with body shape and weight which facilitate the maintenance of disordered eating through perpetuating 

the restriction of dietary intake, a risk factor for binge eating. Binge eating heightens concerns with body 
image resulting in the engagement of compensatory behaviours (including stricter dietary efforts) in an 

attempt to prevent weight gain. Subsequent increased efforts of dietary restriction further heighten one's 

vulnerability for binge eating thereby perpetuating the recurring cycle of binge eating and compensatory 

behaviours. Compensatory behaviours including vomiting and laxative misuse are also suggested to 

perpetuate such cycles with these behaviours providing a false sense of belief that calories consumed 

during binge eating are successfully removed (Fairburn 2008a). However, compensatory behaviours 

are only mildly effective at reducing caloric retention (Kaye et al. 1993, Bo-Linn et al. 1983). The CBT 
model also implicates adverse mood states as a trigger for binge eating. Indeed, the maintenance of 

strict dietary efforts are postulated to falter under adversive states, with binge eating postulated to 

provide a temporary distraction and relief from such states. CBT for BN therefore aims to address the 

core beliefs concerning body image, reduce dietary restraint through increasing the regularity of eating 

(3 meals and 2-3 snacks daily) and provide tools for the management of adverse mood states and 

events which trigger binge eating (Fairburn 2008a).   
 

 
 
Figure 1. Cognitive behavioural therapy (CBT) model for bulimia nervosa. Adapted from Fairburn (2008a). The 
dotted lines are indicative of indirect CBT targets. 

Cognitions relating to body 
shape and weight 

Dietary restriction 

Binge eating 

Compensatory behaviours

Adverse mood states

CBT
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Evidence supports CBT to effectively reduce binge eating and compensatory frequencies and improve 

psychopathology associated with BN in both an individual and group format (Chen et al. 2003, Linardon 

et al. 2017, Linardon et al. 2018a). However, while increasing the regularity of eating is an essential 
component of CBT, there has been limited investigation as to the impact of CBT on eating patterns and 

nutritional intake. With binge eating acting to supplement the total daily intake of the bulimics’ otherwise 

nutritionally inadequate non-binge dietary intake (Gendall et al. 1997, Alpers & Tuschen-Caffier 2004), 

investigation as to the nutritional adequacy of the treated bulimics’ diet following a reduction of binge 

eating is required. To our current knowledge, there has been one study investigating the nutritional 

intake of bulimic individuals following treatment with CBT (or non-directive treatment) which reported a 

higher number of nutritional inadequacies within the diet of treated bulimic individuals (Kirkley et al. 

1985a). In the New Zealand (NZ) context, no assessment of this therapy has been undertaken. 
 

1.2 Thesis objectives  
The overall goal of this thesis was to investigate the impact of a 12-week group CBT programme run 
by Tupu Ora Eating Disorder Service for individuals with BN. For participants in the CBT programme 

we aimed to determine changes over the 12-week period in:  

 

●      Frequency of eating episodes (meals plus snacks) as the primary outcome. 

●      Frequency of binge eating and compensatory behaviours. 

●      Nutritional intake relative to nutrient reference values (NRVs).  

●      Eating disorder-related psychopathology.  
●      Body weight.  

 

1.3 Thesis overview 
Chapter 2: Literature Review  

Provides an overview of BN, the diagnostic criteria, prevalence, pathophysiology and important risk 

factors as well as potential medical complications of the disorder. Of particular importance is the review 

of the literature investigating the nutritional intake of bulimic individuals and previous group CBT 

programmes and their findings.  

 

Chapter 3: Methods  

Provides detail of the current methods used by Tupu Ora Eating Disorder Services for collecting 
information pertaining to binge eating and compensatory frequencies, psychopathology associated with 

eating disorders and body weight. Specific to this thesis was the provision of food diaries at the start 

and close of the treatment programme, the analysis of which is described within this chapter. Methods 

pertaining to statistical analysis of study data are also explained within this chapter.  
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Chapter 4: Results  

Provides the results of the current study including changes in the frequency of eating (meals and 

snacks), binge eating and compensatory behaviours. The nutritional content of binge eating episodes 

and changes in the daily non-binge and daily total nutritional intake are provided within this chapter. 
Such daily intakes are compared with relevant nutrient reference values as a measure of nutritional 

adequacy. Changes in psychopathology including dietary restraint, concern with eating, concern with 

body weight and shape, depression, anxiety and stress as well as changes in body weight are detailed.   

 

Chapter 5: Discussion  

The current study findings are discussed in relation to the current literature. Strengths and limitations 

of the current study are presented and future directions addressed.   

 
Chapter 6: Conclusion 

Summarises the impact that the group CBT programme, facilitated by Tupu Ora Eating Disorder 

Services, had for participants with BN and provides suggestions for future practice.  
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Chapter 2 Literature Review  
2.1 Criteria for bulimia nervosa  
To be diagnosed with BN, individuals must meet the criteria (A to E) presented within the Diagnostic 

and Statistical Manual of Mental Disorders (DSM) V (Table 1) (APA 2013). They must engage in (A) 

binge eating and (B) compensatory behaviours at least once weekly (on average) for a period of three 
months (C). Binge eating is described as eating abnormally large quantities of food within a short time 

period (i.e., two hours) whilst simultaneously experiencing a loss of control over such behaviour. 

Compensatory behaviours are utilised with the attempt of preventing weight gain and may consist of 

vomiting, engaging in excessive exercise, fasting for prolonged periods, or misusing laxatives, diuretics, 

or alternative medications. Both binge eating and compensatory behaviours are recurring. The fourth 

criterion for BN requires individuals to place an emphasis on the importance of body weight and shape, 

evaluating themselves disproportionately on these factors (D). Finally, to be diagnosed with BN, 

individuals must not experience the aforementioned disruptions solely during periods of anorexia 
nervosa (E). The severity of BN may be further classified by the frequency that individuals engage in 

compensatory behaviours weekly, with severity ranging from mild (1 to 3 episodes) to extreme (at least 

14 episodes).  

 
Table 1. Diagnostic criteria for bulimia nervosa as per the Diagnostic and Statistical Manual of Mental Disorders 
(DSM) V and severity classification according to the weekly frequencies of compensatory behaviours.  
 

DSM V diagnostic criteria for bulimia nervosa  
(A) Binge episodes  

(B) Compensatory behaviours  

(C) A and B occur at least once weekly (average) for a 3-month period.  
(D) Disproportionate evaluation of oneself according to body shape and weight.   

(E) Disruptions are not experienced solely during periods of anorexia nervosa.   

Severity classification as per the average frequency of compensatory behaviours 
Severity classification Number of compensatory behaviours per week  
Mild 1-3  

Moderate 4-7  
Severe  8-13 

Extreme  14 and over   

 
An individual with BN may be classified as partially remitted if they no longer meet all aspects of the 

aforementioned criteria (A to E) for BN and have not done so for a continued time period. If an individual 

no longer meets any of the aforementioned criteria (A to E) and have not done so for a continued time 
period, they are fully remitted.  

 

2.2 Prevalence and onset of bulimia nervosa  
The prevalence of BN within the NZ population was investigated in a subsample (n=7435) of individuals 

in the Te Rau Hinengaro: New Zealand Mental Health Survey between 2003 and 2004 (Oakley et al. 

2006). A nationally representative sample of 12,992 face to face structured interviews were conducted 
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in individuals aged 16 years and older. Interviews were based on the World Health Organisation (WHO) 

Composite International Diagnostic Interview (CIDI) 3.0 which gathered sufficient information to create 

psychiatric diagnoses as per the DSM IV criteria. The lifetime prevalence, defined as those previously 

meeting the DSM IV criteria at any period, was 1.7% for eating disorders and 1.3% for BN. A higher 
prevalence of BN was reported in females with rates of 2.0% compared with 0.5% in males (p<0.0001). 

Younger age groups had a higher lifetime prevalence than older age groups suggesting the prevalence 

of BN may be increasing within the NZ population. Individuals aged 16 to 24 and 25 to 44 years had a 

lifetime prevalence of 1.3% and 2.0% respectively, whereas those aged 45 to 64 and 65 and older had 

lifetime prevalence rates of 0.9% and 0.1% respectively (p<0.0001). However such trends may be 

influenced by the study’s retrospective nature, with recall bias disproportionately influencing elderly 

populations. The median age of onset for eating disorders within the NZ population was 17 years, with 

subcategories of eating disorders not further investigated.  
 

International studies investigating population mental health utilising the WHO CIDI found similar 

prevalence rates to NZ with the lifetime prevalence of BN ranging from 0.51% to 2.9% (Table 2). 

Similarly, the median onset age for BN was reported as 18 to 21 years (Hudson et al. 2007, Altwaijri et 

al. 2020a, Mohler-Kuo et al. 2016). While the aforementioned population studies are strengthened by 

the large sample sizes and homogeneity of investigative interviews utilised, the diagnostic criteria 

(DSM-III-Revised, DSM IV) used to diagnose BN have since been superseded by the DSM V. The 

introduction of the DSM V diagnostic criteria has resulted in a 50% reduction in the diagnostic threshold 
for weekly frequencies of binge episodes and compensatory behaviours. As such, the prevalence rates 

of BN may be higher than previously documented.   

 

Population studies investigating the prevalence of BN in accordance with the DSM V criteria are limited 

and the trajectory of BN is equivocal (Udo & Grilo 2018, Bagaric et al. 2020). Investigation of the lifetime 

prevalence of BN as per the DSM V via 2,977 face to face interviews among the population, aged 15 

years and older, of South Australia revealed a lifetime prevalence rate of 3.8% (2.59% female, 1.21% 
male) (Bagaric et al. 2020). Such rates exceed those reported within the aforementioned WHO CIDI 

population studies. However, the confinement of participants to one region of Australia and lack of 

previous large scale WHO CIDI studies within Australia limits the credibility for such comparisons. 

Interestingly, a trend for increasing lifetime prevalence was not observed within the younger age groups 

(less than 65 years) which may indicate a plateau in the prevalence of BN. However, failure of the 

researchers to investigate all compensatory behaviours specified within the DSM V (i.e., excessive 

exercise) limit study findings. Retrospective analysis of data collected from 36,306 individuals aged 18 

years and above in the United States between 2012 and 2013 via a national epidemiological survey 
suggest a decrease in the prevalence of BN within the American population. Indeed, the lifetime 

prevalence of BN as per the DSM V criteria was reported as 0.28% (0.08% male, 0.46% female) with a 

12-month prevalence of 0.14% (Udo & Grilo 2018), which is lower than earlier prevalence rates reported 

within the United States using the WHO CIDI method (Table 2). However, such findings may be limited 

by the survey utilised which was originally intended to investigate alcohol and related conditions; the 
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validity and reliability of such a survey has not been assessed for eating disorders. As such, comparison 

of such findings with the aforementioned population studies should be performed with caution.  

 

Large population studies utilising the DSM V diagnostic criteria are required to obtain a better 
understanding of the current prevalence of BN within NZ and internationally. Broadening the age groups 

investigated should be considered to capture individuals within younger age groups and obtain a better 

understanding of the trajectory of BN. While the median onset age of BN reported within the 

aforementioned studies suggests the disorder appears during late adolescence and early adulthood, 

limiting the study population to individuals aged 18 years and above, as many international studies did, 

may exclude a proportion of the population with current BN. This may partially explain the higher lifetime 

prevalence of BN found in Saudi Arabia, Switzerland and South Australia, all of which included 

individuals aged 15 years and above. Lastly, findings from the aforementioned studies should be taken 
with caution due to the secretive nature of eating disorders and guilt associated with BN. Indeed, the 

face to face interviews utilised within the aforementioned studies may dissuade participants from 

revealing bulimic behaviours such as binge eating and vomiting (Mohler-Kuo et al. 2016).  
 
Table 2. Lifetime and 12-month prevalence rates of bulimia nervosa and age of onset according to international 
population surveys utilising the Composite International Diagnostic Interview (CIDI). 
 

Country  Interview method, sample size and 
DSM criteria  

Lifetime and 12-month prevalence 
for BN and age of onset   

Reference  

Netherlands  
 

7076 face to face interviews in 1996. 
Participants aged 18-64 years. CIDI 

1.1 interview used. DSM-III-Revised 

criteria.  

Lifetime prevalence of BN: 0.6% 
(female 1.1%, male 0.2%). 12-month 

prevalence of BN: 0.4%. Age of onset 

not investigated.   

(Bijl et al. 
1998). 

 

 

Germany 
 

Subsample of 4181 individuals aged 
18-65 years from the core survey 

(n=7124) performed between 1998 – 

1999. Munich-CIDI interview used. 
DSM IV criteria. 

Lifetime prevalence of BN and AN 
combined: 0.8% (1.3% female, 0.3% 

male).12-month prevalence of BN and 

AN combined: 0.3%. Age of onset not 
investigated.   

(Jacobi et 
al. 2004). 

 

  

United 
States 
 

Subsample of 2980 individuals aged 

18 years and over from the core survey 
(n=9282) performed between 2001-

2003. CIDI 3.0 interview, face to face. 

DSM IV criteria.  

Lifetime prevalence of BN: 1.0% 

(female 1.5%, male 0.5%). 12-month 
prevalence of BN: 0.3%. Age of onset 

for BN: mean 19.7 years, median 18 

years.  

(Hudson et 

al. 2007). 
 

France, Italy 
Spain, 
Belgium, 
Germany, 
Netherlands 

Subsample of 4139 individuals aged 

18 years and over from the core survey 

(n=21,425) performed between 2001-
2003. CIDI 3.0 interview used. 

DSM IV criteria.   

Lifetime prevalence for BN: 0.51% 

(0.88% female, 0.12% male). 12-

month prevalence of BN: 0.15% Age 
of onset: 10 - 20 years for the total ED 

sample.   

(Preti et al. 

2009).  

 
 

Switzerland  
 
 
  

10,038 individuals aged 15-60 years 
received telephone interviews during 

2010. CIDI 3.0 interview used. DSM IV 

criteria.  

Lifetime prevalence for BN: 1.7% 
(females 2.4%, males 0.9%). 12-

month prevalence of BN: 0.5%.   

Age of onset for BN: mean 21.22 

(Mohler-
Kuo et al. 

2016). 
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 years, median 18 years.   

Saudi 
Arabia 
 
 

Subsample of 1981 individuals aged 
15-65 years from core survey (n=4004) 

performed between 2011-2016. CIDI 

3.0 interview used, face to face, DSM 
IV criteria.  

Lifetime prevalence for BN: 2.9% 
(2.6% female, 3.1% male). 12-month 

prevalence for BN: 2.1%*. Age of 

onset: median 20-21 years for BN & 
OCD & MDD & BED (not further 

defined).  

(Altwaijri et 
al. 2020a, 

2020b*).  

Abbreviations: AN: anorexia nervosa, BED: binge eating disorder, BN: bulimia nervosa, CIDI: Composite 
International Diagnostic Interview DSM: Diagnostic Statistical Manual, ED: eating disorder, MDD: major depressive 
disorder, OCD: obsessive compulsive disorder.  
 

2.3 Pathophysiology of bulimia nervosa and risk factors 
Multiple risk factors and physiological mechanisms which may predispose an individual to BN or 

maintain and exacerbate disordered eating patterns have been implicated in the pathogenesis of the 

disorder. Psychiatric comorbidities, dysregulation of neurotransmitters and neuropeptides governing 

the regulation of mood and satiety have been implicated in the pathogenesis of the disorder in addition 

to the adoption of restrictive eating practices. However, the aetiology remains unclear and research on 

the pathogenesis of BN is largely based on at-current or retrospective recall, and limited by a lack of 

prospective longitudinal studies investigating the course of the disorder.  
 

2.3.1 Psychiatric comorbidities of bulimia nervosa 
Findings from the aforementioned population studies suggest BN to be highly comorbid with additional 

psychiatric disorders (Hudson et al. 2007, Preti et al. 2009, Mohler-Kuo et al. 2016). Two cross-sectional 

population surveys investigating mental health in Europe and the United States, reported 69.4% and 

94.5% of individuals diagnosed with BN to meet the criteria for at least one additional psychiatric 

disorder as per the DSM IV, respectively (Hudson et al. 2007, Preti et al. 2009). Among the disorders 

investigated were those of anxiety, mood, substance abuse and impulse-control (Hudson et al. 2007, 

Alonso et al. 2004).  
 

Clinical studies have also reported high rates of psychiatric comorbidity among individuals with BN and 

alternative eating disorders, particularly lifetime depressive and anxiety disorders and to a lesser 

degree, disorders of  substance abuse (Kaye et al. 2004, Godart et al. 2003, Laessle et al. 1989, Bulik 

et al. 1996, Lilenfeld et al. 1998, Powers et al. 1988). Lifetime psychiatric comorbidity with BN has been 

reported to range from 62.4% to 80% for anxiety disorders (at least one disorder) (Godart et al. 2003, 

Kaye et al. 2004, Bulik et al. 1997a, Schwalberg et al. 1992, Laessle et al. 1989, Bulik et al. 1996), 

55.6% to 75% for affective disorders (Bulik et al. 1996, Schwalberg et al. 1992, Laessle et al. 1989) and 
30.4% to 48% for disorders of substance abuse (Bulik et al. 1996, Laessle et al. 1989). However, such 

findings are limited by the relatively small sample sizes of bulimic individuals, ranging from 20 to 282.  

 

Findings by Kaye et al. (2004) investigating the prevalence of anxiety disorders in individuals with a 

lifetime diagnosis of BN or anorexia nervosa revealed 63.5% of the combined anorexic and bulimic 

sample (n=672) and 62.4% of the BN sample (n=282) to meet the DSM IV diagnostic criteria for at least 
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one lifetime anxiety disorder. Obsessive compulsive disorder (40.4%), social phobia (16%) and post-

traumatic stress disorder (13.5%) were among the more common disorders within the BN group. Of 

those in remission from an eating disorder who did not meet the diagnostic criteria for a lifetime anxiety 

disorder, significantly higher anxiety-related scores were found, relative to healthy controls, for harm 
avoidance, perfectionism and anxiety. Such findings may suggest anxiety-related traits to be an 

underlying common characteristic observed in those with eating disorders. Godart et al. (2003) found 

similar prevalence rates of lifetime anxiety disorders within a mixture of bulimic and anorexic inpatients 

and outpatients (n=271), with 71% meeting the lifetime criteria for at least one anxiety disorder (DSM 

IV) (71% solely for BN also). Such prevalence rates significantly exceeded those of controls (p<0.001). 

Upon categorisation of bulimic individuals (n=105) by compensatory behaviours (purging, n=86, i.e., 

vomiting, laxative/diuretic misuse, versus non-purging, n=19, ie., excessive exercise, fasting), 

significantly elevated prevalence rates of lifetime (and current) anxiety disorders remained, relative to 
controls (p<0.001). Lifetime prevalence for at least one anxiety disorder was seen in 60.5% of the 

purging group and 78.9% of the non-purging group, compared to 19.8% (p<0.001) and 10.5% (p<0.001) 

of their respective control counterparts. For current anxiety disorders, 58.1% of the purging group and 

72.2% of the non-purging group had at least one current anxiety disorder diagnosis relative to 13.9% 

(p<0.001) and 10.5% (p<0.01) of their respective control counterparts. Social phobia (29.1% to 36.8%) 

and generalised anxiety disorder (26.3% to 36.2%) were among the more common current and lifetime 

anxiety diagnoses reported within the two bulimic groups.  

 
The elevated psychiatric comorbidity in individuals with eating disorders may implicate psychiatric traits 

in the pathogenesis of BN. It has been suggested that early onset psychiatric symptomatology may 

increase one’s vulnerability to developing BN with study findings reporting between 36.4% and 94% of 

individuals diagnosed with a current or lifetime anxiety or affective disorder experience such disorders 

prior to the onset of BN (Bulik et al. 1996, Bulik et al. 1997a, Godart et al. 2003, Schwalberg et al. 1992). 

However, psychiatric disorders do not consistently precede eating disorders which suggests, for a 

proportion of individuals, eating disorders may contribute to the onset of additional psychiatric 
symptoms. The natural onset age for differing anxiety disorders and eating disorders are also postulated 

to play a contributing factor in the chronology of such disorders (Godart et al. 2003). The possibility of 

a shared vulnerability for both eating disorders and alternative psychiatric disorders has also been 

proposed (Godart et al. 2003). Indeed, genetic factors may predispose individuals to both psychiatric 

illnesses. However, while major depressive disorder, obsessive compulsive disorder and substance 

abuse disorder have been reported in first-degree relatives of bulimic individuals, such transmission 

was reportedly independent of BN with no clear cause noted between the varying disorders (Lilenfeld 

et al. 1998). The sample size of that study was reasonably large with 47 bulimics and 177 first-degree 
biological relatives. 

 

2.3.2 Negative affect  
Negative affect and emotional disturbances may play a contributing role in binge eating. Upon 

comparison with weight-matched controls, individuals with BN report greater overeating upon 
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experiencing negative emotions such as feelings of anxiety, anger and sadness (Reichenberger et al. 

2021). Negative mood states and increasing negative affect have also been found to precede binge 

eating episodes in bulimic individuals (Davis et al. 1988, Johnson & Larson 1982, Smyth et al. 2007, 

Kjelsås et al. 2004, Haedt-Matt & Keel 2011). Findings by Smyth et al. (2007) comparing the self-
reported mood ratings of 131 bulimic individuals found that bulimics experienced greater negative affect, 

stress, anger and less positive affect on days where binge eating and vomiting occurred, relative to 

non-binge days. In addition, negative affect and anger were found to increase, and positive affect 

decrease, prior to bulimic behaviours. Similar findings were reported by Crosby et al. (2009) whereby 

days defined by increasing or elevated negative affect were associated with greater frequencies of 

binge eating and purging (vomiting, laxative misuse) behaviours in bulimic individuals (n=133).  

 

Theorists have postulated binge eating to provide a sense of relief from the negative emotions 
experienced by individuals with BN. In Heatherton & Baumeister’s (1991) Escape Theory, binge eating 

is postulated to provide a momentary escape from the negative affect arising from an aversive 

awareness of oneself. Such theory suggests binge eaters hold exceptionally high standards of 

themselves and failure to meet these unrealistic standards creates negative self-perception, and 

subsequently the desire to escape these perceptions. Through cognitive narrowing, binge eating may 

momentarily distract the individual from such perceptions. In bulimic individuals, these standards may 

be based largely on ideals of body thinness. However, measuring negative affect during binge eating 

in support of this model would prove difficult. The Affect Regulation model suggests binge eating may 
serve to reduce negative affect through providing a means of distraction, acting as a coping mechanism 

for individuals with BN. However, there is conflicting evidence supporting the regulation of mood through 

binge eating, with findings suggesting negative affect to be either heightened (Haedt-Matt & Keel 2011) 

or lessened post-binge eating (Smyth et al. 2007).  

 

2.3.3 Mood and serotonin   
Dysregulation of the serotonergic system is postulated to play a role in the pathogenesis of BN through 

effects on mood and binge eating. Indeed, the neurotransmitter, serotonin, has been implicated in the 

regulation of satiety and food intake, with the administration of serotonin found to reduce the amount of 
food eaten in animal studies by impacting the size of meal eaten, rate of eating (and time attributed to 

eating) (Leibowitz et al. 1993). Contrastingly, administration of the serotonin antagonist, metergoline, 

had opposing effects, resulting in an increased intake of food (Leibowitz et al. 1993). Serotonin has also 

been linked with anxiety, depression and impulsivity, traits which are commonly comorbid with BN 

(Arango et al. 2001, Ghaziuddin et al. 2000, Schneck et al. 2021, Witte et al. 2009, Nash et al. 2008, 

Garcia-Garcia et al. 2018). Dysregulation of serotonergic activity has been found in bulimic individuals 

and, whilst the aetiology is not fully understood, such dysregulation may facilitate the development of 
the disorder.  

 

Conflicting evidence regarding the persistence of serotonin abnormalities in remitted bulimics has 

created difficulties for understanding whether such abnormalities occur secondary to the disorder, or 
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precipitate its development. Upon comparison with controls, bulimic individuals have been found to 

have reduced serotonergic activity following administration of serotonin agonist-type medications, as 

measured by serotonin-modulated prolactin concentrations (Jimerson et al. 1997, Monteleone et al. 

1998, Wolfe et al. 2000). These reductions in activity have been correlated with greater frequencies of 
self-reported binge eating (Jimerson et al. 1997, Monteleone et al. 1998). Reductions in serotonergic 

activity were not replicated in a study on remitted bulimics, with no significant differences found between 

controls and individuals with a history of the disorder (Wolfe et al. 2000). These findings may support 

the serotonergic system to be temporarily altered as a result of the disorder. However, such findings 

are limited by their cross-sectional nature, with a lack of historical evidence available supporting 

previous dysregulation of serotonin activity in the remitted bulimic group.  

 

Anomalies in serotonin receptor density and binding have also been demonstrated in individuals with 
BN, relative to controls. Indeed, reduced platelet binding of the selective serotonin reuptake inhibitor, 

paroxetine, and tricyclic antidepressant, imipramine, have been found in individuals with BN suggesting 

a reduced density of serotonin reuptake binding sites/receptors within the central nervous system 

(Steiger et al. 2001, Marazziti et al. 1988). Such findings have extended to individuals remitted from 

BN, with no correlation found between duration since remission and density of binding sites/receptors 

(Steiger et al. 2005). Positron emission tomography imaging has further demonstrated discrepancies in 

the binding potential of serotonin across multiple brain regions following administration of serotonin 

receptor ligands in individuals with both current BN (Tiihonen et al. 2004) and those in remission (Bailer 
et al. 2011), relative to controls. Such discrepancies were related to harm avoidance and sensation 

seeking (negative relationship for the latter), behaviours found in BN.  

 

Depletion of the serotonin precursor, tryptophan, through the provision of a tryptophan-devoid solution 

has been found to have heightened adverse effects on bulimic individuals compared with controls. 

Indeed, upon adjusting for baseline ratings, bulimic individuals experienced a greater increase in 

reported depressive symptoms, urge to binge eat (Kaye et al. 2000) and irritability (Weltzin et al. 1995) 
following depletion. Findings regarding the amount eaten following depletion of tryptophan were 

inconsistent with Kaye et al. (2000) reporting no differences in food intake between bulimics and 

controls and Weltzin et al. (1995) reporting an increased intake in bulimics. Interestingly, in individuals 

remitted from bulimia, depletion of tryptophan prompted a transient relapse in bulimic symptoms with 

prior bulimics experiencing greater reductions in mood, heightened concerns surrounding body image 

and a reported lack of control over eating, compared to controls (Smith et al. 1999). As tryptophan is 

an essential amino acid which is only obtained through dietary intake, the aforementioned findings may 

support dietary restriction to increase one’s susceptibility to bulimic behaviours through the modulation 
of serotonergic activity.  

 

The aforementioned findings implicate the serotonergic system in the pathogenesis of BN. The 

maintenance of serotonin anomalies following remission from BN may support dysregulations in the 

serotonergic system to precipitate the disorder. However, abnormalities in serotonin have not 
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consistently been found following remission (Wolfe et al. 2000). Current evidence is limited by the use 

of cross-sectional studies and recruitment of small sample sizes. Larger longitudinal studies are 

required to obtain a better understanding of the role of serotonin in BN.  

 
2.3.4 Dysregulation of appetite  
Peripheral hormones released from the gastrointestinal tract and adipose cells regulate appetite and 
food intake via feedback signalling to the hypothalamus and brainstem (Prince et al. 2009). 

Dysregulation of satiety-signalling feedback mechanisms have been found in bulimic individuals and 

are postulated to play a role in the pathogenesis of BN through increasing the desire for binge eating, 

and reducing satiety signalling following a meal.  

 
2.3.4.1 Ghrelin and peptide YY 
Ghrelin, an orexigenic hormone released by gastric cells, plays a role in meal initiation and is 
upregulated during periods of fasting in rodent (Toshinai et al. 2001) and human (Cummings et al. 2001) 

studies. In humans, administration of exogenous ghrelin via intravenous infusion stimulates appetite 

and increases caloric intake (Wren et al. 2001). Ghrelin also acts as an antagonist of leptin, a satiety-

promoting hormone released by adipose cells (Shintani et al. 2001). Contrastingly, peptide YY (PYY), 

an anorexigenic hormone released from the jejunum following food intake, signals satiety and regulates 

the termination of eating. Intravenous infusion of PYY in humans has been found to reduce plasma 

ghrelin concentrations, as well as reduce the calories consumed during both the following meal and 24-

hour period (Batterham et al. 2003). Significantly elevated preprandial levels of ghrelin (Tanaka et al. 
2002, Kojima et al. 2005) and greater rises in ghrelin in response to the chewing and spitting of food 

have been found in bulimic individuals when compared with controls (Monteleone et al. 2010). 

Significant blunting of postprandial ghrelin reductions (Monteleone et al. 2003, Monteleone et al. 2005, 

Kojima et al. 2005) and rises in PYY (Monteleone et al. 2005, Kojima et al. 2005) have also been found 

in bulimic individuals, relative to controls. Elevated preprandial ghrelin concentrations coupled with 

postprandial blunting of both ghrelin reductions and PYY rises may facilitate binge eating through 

increased hunger and reduced satiety signalling thereby impairing the natural cessation of eating. 

However, significant differences in postprandial ghrelin and PYY concentrations have not consistently 
been found in bulimic individuals relative to controls (Devlin et al. 2012). 

 

2.3.4.2 Cholecystokinin  
Cholecystokinin (CCK) is a peptide hormone released from the duodenum in response to chyme 

entering the small intestine. CCK regulates satiety and food intake via stimulation of the vagus nerve, 

relaying information, indirectly, to the hypothalamus to signal satiety and the cessation of eating 

(Hannon-Engel 2012). Similar to PYY, blunting of postprandial CCK rises may fail to signal satiety 
following eating and have been implicated in the pathogenesis of binge eating. Significant postprandial 

blunting of CCK has been found in individuals with BN upon comparison with healthy controls (Devlin 

et al. 1997, Geracioti Jr & Liddle 1988, Pirke et al. 1994, Keel et al. 2007). However, though postprandial 

CCK trended lower in bulimic individuals relative to controls, statistical significance was not achieved in 
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two studies (Hannon-Engel et al. 2013, Devlin et al. 2012), and associations between postprandial CCK 

concentrations and subjective ratings of satiety have yielded conflicting results in bulimic individuals 

(Pirke et al. 1994, Devlin et al. 1997, Keel et al. 2007, Geracioti Jr & Liddle 1988).  

 
2.3.4.3 Satiety hormones: Conclusion  
Dysregulation of the aforementioned satiety feedback mechanisms may be implicated in the 

pathogenesis of binge eating through signalling increased hunger and reduced satiety. However, the 

small sample sizes and heterogeneity in the frequency and compensatory behaviours utilised by bulimic 

individuals in the aforementioned studies limit such findings. Furthermore, the lack of longitudinal 

prospective studies create difficulties upon identifying whether dysregulation of satiety predisposes an 

individual to BN or occurs consequent to the disorder. Indeed, cessation of behaviours typically 

employed by bulimic individuals, such as restricting food intake in pursuit of weight loss, may facilitate 
the normalisation of satiety hormones. In anorexic individuals, fasting levels of ghrelin have been found 

to normalise following the regaining of weight, an indicator of increased food intake (Otto et al. 2001). 

Gastric dilation and subsequent slowed gastric emptying secondary to repeated binge eating has also 

been postulated as a potential contributing factor for the aforementioned blunting of CCK found in 

bulimic individuals (Devlin et al. 1997, Geliebter & Hashim 2001). However, provision of a prokinetic 

agent, which increases the rate of gastric emptying, to bulimic individuals has been found to have no 

effect on postprandial CCK concentrations (Devlin et al. 2012) suggesting alternative factors may 

contribute to dysregulation of CCK in bulimic individuals.  
 

2.3.5 Dieting, binge eating and body weight   
Dieting, a form of restrictive eating intended to reduce caloric intake, is typically implemented with the 

intention of manipulating body weight or shape and has been implicated as a risk factor for the onset 

and maintenance of bulimic pathology. Prospective longitudinal studies comparing dieters with non-

dieters repeatedly associate engagement in dieting practices, or heightened weight concerns, with an 

increased risk for the onset of binge eating, bulimic pathology and developing BN (Killen et al. 1996, 

Stice & Agras 1998, Stice et al. 2002, Neumark-Sztainer et al. 2006, Stice et al. 2008). Retrospective 

recall of eating history by clinical populations support dieting practices to precede binge eating in a large 
proportion of bulimic individuals, with up to 80.5% of individuals reporting such chronology in events 

(Abraham & Beumont 1982, Mussell et al. 1997, Bulik et al. 1997b). However, binge eating has also 

been reported to precede dieting practices in a minority of bulimic cases (Bulik et al. 1997b, Mussell et 

al. 1997) suggesting the stimulus of dieting is not necessary for the onset of this disorder.  

 

The relationship between calorie restriction and binge eating has previously been demonstrated in the 

1950 Minnesota Starvation Experiment where 32 men were placed on a 24-week calorie-restricted diet 
to achieve a 25% reduction in body weight and then subjected to 12 to 20 weeks of refeeding. During 

the semi-starvation phase (weight loss), increases in hunger, preoccupation with food, abnormal eating 

behaviours (prolonging meal time), irritability and depressive symptoms were documented, relative to 

baseline (Keys et al. 1950). Preoccupation with food and self-reported hunger following the 
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consumption of large meals persisted during the 12-week rehabilitation period. Upon refeeding, the men 

engaged in uncontrolled bouts of eating in excess (binge eating) with some reporting an increased 

desire to continue eating despite feelings of physical fullness (Keys et al. 1950).   

 
The observational nature of the aforementioned studies and variable definitions for ‘dieting’ limit the 

ability to causally determine whether certain forms of dieting, particularly unhealthful behaviours, pose 

a greater risk for the onset of bulimic pathology. Findings from a five-year prospective longitudinal study 

of 496 adolescent females support a greater risk of bulimic pathology following the pursuit of weight 

loss through extreme dietary measures, with 24-hour fasting a greater predictor for bulimic pathology 

and binge eating than alternative forms of dietary restraint (Stice et al. 2008). In contrast, dietary 

education or structured dietary regimes may pose a lesser risk for bulimic symptoms than self-

prescribed forms of dietary restriction, the latter of which may involve extreme dietary measures. 
Indeed, randomised controlled trials providing dietary education for weight maintenance or modest 

weight loss have reported significant reductions in bulimic symptoms in non-clinical (Presnell & Stice 

2003, Stice et al. 2005, Groesz & Stice 2007) and clinical populations (Burton & Stice 2006), relative to 

controls. However, such trials were limited by the lack of long-term investigation of bulimic pathology 

following prolonged periods of dietary restriction, and the long-term adherence to such dietary regimes 

is questionable. Indeed, while the aforementioned trial pursuing weight maintenance comprised a 

duration of one year, those pursuing weight loss comprised durations of six weeks or three months. 

Retrospective recall of bulimic individuals describing the onset of binge eating following dieting suggests 
the former behaviours appear on average 10 months following dietary restriction (Van der Ster Wallin 

et al. 1994a).  

 

The aforementioned studies support an association between dieting and bulimic pathology, highlighting 

dieting as a risk factor for BN. However, with dieting a relatively common practice, and only a proportion 

of ‘dieters’ developing BN, alternative predisposing risk factors may be required in combination with 

dieting to catalyse the onset of the disorder.  
 

2.3.5.1 Cognitive implications of dieting  

The vulnerability for binge eating secondary to dieting may be governed by cognitive aspects associated 

with restricting caloric intake. Restraint theory postulates dieters to employ cognitive control over eating 

through the creation of dietary rules, and disregard for physiological cues of hunger and satiety (Polivy 

& Herman 1985). The violation of self-imposed rules may compromise one's cognitive control over 

eating, increasing the risk for binge eating as dietary restrictions are temporarily abandoned (Herman 

& Mack 1975). Several lines of evidence support such a theory with the food intake of restrained eaters 
found to increase following either the consumption of a ‘non-diet’ preload or perturbations in cognitive 

control via the application of a stress stimulus, relative to intakes in the absence of such stimuli 

(Ruderman & Christensen 1983, Ruderman 1985, Herman & Mack 1975, Hibscher & Herman 1977, 

Spencer & Fremouw 1979). In contrast, the food intake of controls tends to decrease following such 

preloads.  
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The adoption of dietary rules to govern eating may facilitate the binge and restrict cycle characteristic 

of BN as the inevitable breaking of strict rules further reinforce the application of stricter dietary practices 

as one aims to compensate for their deviation from perceived ‘ideal’ eating as described in Fairburn’s 
(2008a) CBT model. There is evidence to suggest that dichotomous views of food and rules regarding 

eating play a role in the characteristic binge and restrict cycle of BN, with 69% of binges previously 

found to contain foods described as ‘forbidden’ by bulimics compared with only 15% of non-binge meals 

(Kales 1990). Foods described as ‘forbidden’ were more calorically dense and processed than those 

deemed ‘safe’ with the former consisting of cakes and cookies and the latter non-refined carbohydrates 

(e.g., vegetables and fruit) and protein (e.g., lean meats). In support of a relationship between the 

breaking of dietary boundaries and overeating, bulimic individuals have been found to eat greater 

amounts of a buffet meal following a serving of ice cream compared with an isocaloric serving of fruit, 
suggesting the former may have been viewed as deviating from one's accepted diet and the latter, an 

acceptable food choice (Kales 1989). Such categorisation of foods may be influenced by their ability to 

alter weight, which has an important influence on bulimics' perception of self (APA 2013).  

 

2.3.5.2 Physiological adaptations consequent to dieting  
Prolonged caloric restriction through dieting invokes several physiological adaptations within the body 

which aim to restore caloric intake and achieve energy homeostasis. Such adaptations may increase 

the vulnerability for binge eating whilst increasing the difficulty of achieving desired weight loss.  
 

Fasting, or states of negative energy balance, which occur with dieting, have been associated with an 

upregulation of the orexigenic hormone ghrelin (Toshinai et al. 2001) which as previously mentioned 

stimulates appetite and initiates food intake in humans (Wren et al. 2001, Cummings et al. 2001). 

Ghrelin further impairs satiety signalling through antagonistic effects on leptin, a satiety-promoting 

hormone (Shintani et al. 2001). Though within the therapeutic range, lower leptin concentrations have 

been found in bulimic individuals relative to controls (Gniuli et al. 2005). Alterations in appetite-
regulating hormones associated with dieting may thus promote a state of chronic hunger in those who 

practice restrictive eating, potentially increasing the vulnerability for binge eating. However, evidence 

supporting the role of hunger as an antecedent to binge eating in bulimic individuals is limited. Indeed, 

in a small sample of bulimic individuals (n=32), only 44% reported hunger as a precipitating factor for 

binge eating (Abraham & Beumont 1982). In addition, although deemed calorie deprived relative to 

controls, increases in self-reported hunger ratings were not reported by bulimic individuals prior to binge 

eating (Davis et al. 1988). Lastly, whilst prolonged fasting has been found to increase food cravings in 

both bulimics and healthy controls, no differences in post-restriction eating were found between the two 
groups (Moreno-Dominguez et al. 2012).  

 

Energy restriction has implications for resting metabolic rate which may increase the difficulty of 

achieving desired weight loss, thereby encouraging the adoption of extreme dieting behaviours. Indeed, 

a reduction in resting metabolic rate, typically the largest source of energy expenditure, has been found 
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secondary to energy restriction in animal models and humans (Friedl et al. 2000, Erickson et al. 1997). 

Upon comparison with controls, metabolic adaptations consistent with energy restriction have been 

found in bulimic individuals, which may suggest the use of restrictive eating practices (Pirke et al. 1985, 

Obarzanek et al. 1991). The reduction in resting metabolic rate which occurs secondary to energy 
restriction suggests, overtime, greater dietary restrictive practices would be required to achieve weight 

loss. This may lead to extreme dietary behaviours such as the formation of the aforementioned dietary 

rules which may perpetuate the restrict and binge cycle of BN.  

 
2.3.5.3 Dieting and body weight  
Weight loss can successfully be achieved by reducing caloric intake through the manipulation of dietary 

intake. However, maintaining weight loss requires long-term adherence to a dietary regimen (Del Corral 

et al. 2011), which may prove difficult following the aforementioned biological adaptations and cognitive 
implications of dieting. Long-term weight loss studies suggest a large proportion of the weight originally 

lost through dietary practices is regained within the following 2 to 7 year period (Heshka et al. 2003, 

Anderson et al. 2001, Howard et al. 2006, Del Corral et al. 2011). A meta-analysis investigating the 

long-term maintenance of weight loss in 29 studies found only 23.4% (3 kg) of original weight loss was 

maintained at the 5-year follow up, equating to a reduction of 3.15% below original body weight 

(Anderson et al. 2001). Though limited by the lack of a comparative weight trajectory for a control group 

over the same timeframe, such findings highlight the difficulty of maintaining weight loss through dieting. 

Weight regain in excess of original body weight has also been observed following the implementation 
of extreme dietary measures where 83% of participants gained more in one study (Swanson & Dinello 

1970) and 50% in another (Foster et al. 1996). Longitudinal studies have suggested dieting behaviours 

may predict future weight gain (Stice et al. 1999, Field et al. 2003, Viner & Cole 2006, Neumark-Sztainer 

et al. 2012). Nisbett (1972) proposed that individuals have a biologically determined ‘set-point’ or 

baseline adiposity level which differs depending on the number of adipocytes specific to said individual. 

Such number may be predetermined by genetics and early life nutrition exposure. Deviation from such 

baseline level of adiposity (i.e., weight loss) prompts hypothalamic feedback regulatory mechanisms 
which influence food intake with the aim of correcting such deviations. Such theory may partially explain 

weight regain following dieting.  

 

The pattern of dieting-induced weight loss followed by periods of weight regain reflect a cycle analogous 

to restricting and binge eating found in BN, and suggests pursuing weight loss may encourage the 

maintenance of the disorder. The initial success of dieting, whereby weight loss is achieved through a 

method of dietary restriction, may positively reinforce behaviours of restrictive eating which, as 

previously mentioned, increase the risk for binge eating. Such reinforcement may be exacerbated in 
bulimic individuals whose self-evaluation is highly influenced by body weight and shape. The difficulty 

of maintaining weight loss and the subsequent trend toward weight regain may further reinforce 

restrictive eating practices in an attempt to maintain or re-establish a lower body weight. Restrictive 

eating to pursue a lower body weight may thus perpetuate the characteristic cycle of dietary restriction 

and binge eating in BN.   
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2.3.5.4. Weight suppression and dieting  
Weight suppression, defined as the difference between current and highest adult weight, may provide 

an indication of restrictive eating practices and dieting behaviour in BN. Upon comparison with controls, 

bulimic individuals have been found to have a greater degree of weight suppression, with one study 
reporting an average weight suppression of 4.9 kg greater than controls (p<0.01) (Bodell & Keel 2015). 

With a caloric deficit required to achieve weight loss, such findings suggest a greater degree of 

restrictive eating in bulimic individuals, indirectly implying a link between dieting and bulimic pathology. 

Higher degrees of weight suppression have been associated with a greater frequency of bulimic 

behaviours in both BN and subthreshold BN (Butryn et al. 2011). Weight suppression has also been 

associated with the maintenance of bulimic pathology in a longitudinal 8-year follow up (Lowe et al. 

2011) and both the onset and maintenance of such pathology in a 10-year follow up (Keel & Heatherton 

2010). However, such findings were not replicated in a 6-month study following a community sample of 
adolescents with self-reported weight concerns, whereby weight suppression was not found to be a 

predictor of increased bulimic symptomatology (Stice et al. 2011). The discrepancies in study findings 

may be attributed to the varying study durations and may suggest a longer duration of restrictive 

practices are necessary for bulimic patterns to emerge. Indeed, an average duration of 10 months of 

restrictive practices prior to the emergence of bulimic patterns has previously been recalled by bulimic 

individuals (Van der Ster Wallin et al. 1994a). In addition, the average degree of weight suppression 

within the 6-month study was 3.4 kg, which is lower than the aforementioned longer longitudinal studies. 

Such discrepancies may suggest higher degrees of weight suppression are more closely associated 
with bulimic pathology. The observational nature of the aforementioned studies prevent establishing a 

causal relationship between weight loss, dieting and bulimic pathology. However, such findings provide 

reasonable evidence in support of a link between such behaviours.  

 

2.4 Caloric and nutritional intake in bulimia nervosa  
2.4.1 Non-binge caloric intake  
In support of the use of periods of restrictive eating, bulimic individuals have been found to consume 

significantly fewer daily calories during non-binge periods, relative to controls (Alpers & Tuschen-Caffier 

2004, Van der Ster Wallin et al. 1995). The caloric intakes of inpatient and outpatient bulimics on days 

where no binge eating and vomiting occurred have previously been investigated by 24-hour recall.1 The 

bulimic group were found to consume significantly less than controls with an average non-binge caloric 
intake of 762 kcal per day relative to 1797 kcal, respectively (Van der Ster Wallin et al. 1995). Similar 

trends, though less extreme, have been found in bulimic populations recording their intake via food 

diaries. Indeed, upon accounting for non-binge eating periods only, bulimic individuals (inpatient and 

outpatient) consumed significantly less than controls with an average daily intake of 1118 kcal relative 

to 2228 kcal (Alpers & Tuschen-Caffier 2004). Comparison of the non-binge intake with population data 

found 74% of outpatient bulimics' median daily non-binge intake of 1302 kcal to meet or fall below the 

population median total daily intake, the magnitude of which was not provided (Gendall et al. 1997).  

 
1 The bulimic sample was pooled with anorectics who also engaged in binge eating and purging behaviours as no 
statistical differences were found between these groups.  
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The aforementioned findings suggest non-binge eating periods comprise a restrictive pattern of eating. 

Findings by Van der Ster Wallin et al. (1994b) comparing the non-binge intake with binge intake within 

the same group of bulimic individuals support such a restrictive pattern. Indeed, the caloric intake of 36 
bulimics abstaining from binge eating and vomiting within the 24 hours prior to hospital admission 

averaged 525 kcal, compared with their average binge intake of 9313 kcal per episode. Such extremes 

of caloric intake support the use of restrictive eating practices when abstaining from binge eating and 

vomiting.  

 

2.4.2 Binge eating caloric intake  
The caloric content of binge eating episodes has been estimated utilising various methods including 

retrospective dietary recall, food diaries and through direct observation in laboratory settings. Such 

measures report discrepancies in the caloric content of binge episodes. Studies utilising food diaries 
have estimated the average caloric content of a single binge episode as 1459 kcal to 2415 kcal (Rosen 

et al. 1986, Gendall et al. 1997, Alpers & Tuschen-Caffier 2004), or 602 kcal for non-purging bulimics 

(i.e., no vomiting or laxative misuse) (Rossiter et al. 1992). Laboratory studies and dietary recall 

methods typically report higher caloric content of binge episodes, with the former reporting average 

estimates of 3352 kcal to 4477 kcal (Kissileff et al. 1986, Walsh et al. 1989, Hadigan et al. 1989) and 

the latter 1945 kcal to 9313 kcal (Woell et al. 1989, Van der Ster Wallin  et al. 1994b, Mitchell et al. 

1981). The variability in eating behaviour between and within bulimic individuals and subjective nature 

of binge eating creates limitations for quantifying the average caloric content of a ‘standard’ binge 
episode. Indeed, the same participant in one study reported binge episodes consisting of both 90 kcal 

and 8400 kcal (Woell et al. 1989). Furthermore, upon comparing binge meals with non-binge meals, 

Rosen et al. (1986) found the caloric content of 65% of binge episodes to overlap with non-binge meals, 

suggesting alternative factors play a role in bulimics’ definitions of binge eating. Findings by Kales 

(1990) where 69% of binge episodes comprised foods bulimics described as ‘forbidden’ suggest the 

perception of binge eating may be influenced by the food items consumed and not solely the amount 

consumed. 

 
The discrepancies in the caloric intake of binge episodes in the aforementioned studies may be partially 

attributed to the varying methods utilised for data collection. Dietary recall and food diaries rely on 

accurate self-reporting of intake by participants; the retrospective nature of the former may facilitate 

errors in reporting. Hadigan et al. (1992), while reporting significant correlations between the actual and 

recalled dietary intake of a small sample of bulimic individuals (n=15), also reported a tendency for 

bulimics to overestimate their recalled intake for meals exceeding 1000 kcal, such as binge episodes. 

In contrast, investigations via feeding laboratories remove self-reporting biases through directly 
observing and quantifying the food consumed by bulimic participants. However, the relatability of such 

an environment with natural living environments is questionable, and such studies may influence 

participant eating behaviour and bias findings through creating an ‘ideal’ binge eating environment. 

Indeed, participants are provided with a selection of typical binge foods, privacy for binge eating and 
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vomiting, and in some cases instructed to binge eat, all of which may influence the amount eaten. 

Findings from laboratory settings support the amount eaten during binge episodes to be influenced by 

the variety of foods available with the caloric content of binge episodes comprising multiple food items 

more than doubling those where only a single food item was available (Kissileff et al. 1986, Walsh et al. 
1989). The amount eaten during feeding laboratories may be further influenced by the allowance of 

(and privacy provided for) vomiting, with evidence suggesting bulimics eat less than controls when 

instructed to abstain from vomiting before and after eating (Rosen et al. 1985). Such ‘ideal’ conditions 

may not reflect natural settings.  

 

2.4.3 Total daily caloric intake  
The total daily caloric intake (binge intake plus non-binge intake) of bulimic individuals varies and is 

influenced by the frequency and size of binge episodes (Woell et al. 1989). Self-reports of bulimic 

behaviours by 40 outpatient bulimics have previously highlighted the inter-individual variability in binge 
frequencies with weekly frequencies ranging from 1 to 46 episodes, averaging to 11.7 times weekly 

(Mitchell et al. 1981). With such variability, the total daily caloric intake of bulimic individuals has been 

found to be less than, equal to and greater than control populations (Gendall et al. 1997, Alpers & 

Tuschen-Caffier 2004, Woell et al. 1989, Weltzin et al. 1991, Kaye et al. 1992).  

 

The total daily caloric intake of 50 bulimic women was estimated through prospective recording of food 

intake over two weeks using food diaries (Gendall et al. 1997). The median total daily intake of bulimics 

was estimated as 10,429 kJ (2493 kcal), with 84% of bulimics’ total intake found to exceed the median 
population intake. A positive association was found between total energy intake and binge frequency, 

suggesting frequent binges may contribute to an increased caloric intake in bulimic populations. Similar 

trends were found by Alpers & Tuschen-Caffier (2004) whereby the total daily caloric intake of 39 

bulimics, as recorded via two-day food diaries, was found to exceed controls, with mean intakes of 4275 

kcal versus 2228 kcal, respectively. The total caloric intake of bulimics has also been estimated through 

analysing one week of 24-hour dietary recalls for 30 individuals with BN (Woell et al. 1989). The mean 

daily caloric intake of bulimics, 3117 kcal, was similar to a comparative age-matched population intake. 

However, the caloric intake of this study population varied, with one third of bulimic individuals averaging 
a comparatively lower daily intake of less than 2000 kcal. As also observed by Gendall et al. (1997), 

bulimics’ caloric intake increased with the frequency of binge eating.  

 

The total daily caloric intake of bulimics has also been measured via two feeding laboratories where 

access to a variety of foods for 24-hour ad libitum feeding was provided to bulimic individuals and 

controls (Weltzin et al. 1991, Kaye et al. 1992). In agreement with previous findings, the total daily 

caloric intake of bulimics exceeded controls, averaging 4446 kcal (n=54) and 7101 kcal (n=21) relative 
to 1845 kcal (n = 11) and 1844 kcal (n = 11), respectively (Weltzin et al. 1991, Kaye et al. 1992). The 

discrepancies in caloric intake between bulimic populations investigated may be attributed to the 

inclusion of four inpatient bulimics in the study performed by Kaye et al. (1992). Exclusion of such 

participants reduced the average caloric intake of bulimic participants to 4363 kcal, which better reflects 
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the 4446 kcal found in the outpatient population recruited by Weltzin et al. (1991). Similar to previous 

investigations, the intake of bulimic participants varied and sub-division of bulimic participants by caloric 

intake revealed 19% to undereat (709 kcal) and 44% to overeat relative to controls in one study 

population (Weltzin et al. 1991) and 81% to overeat in the second study population (Kaye et al. 1992). 
Such findings highlight the variability of eating behaviour in bulimics and support both binge eating and 

restrictive eating to occur in BN. This may be supported by a second 24-hour investigation period where 

binge eating was discouraged, in which participants consumed 347% less calories than when binge 

eating was permitted (Kaye et al. 1992). However, the aforementioned laboratory investigations are 

limited by the small sample sizes, lack of clarity regarding the potential overlapping of the bulimic 

participants and the short investigation period. The latter limitation decreases the reliability of study 

findings as participants’ intakes are not averaged over multiple days, which vary between restriction 

and overeating.  
 

2.4.4 Macronutrient intake attributed to binge eating and non-binge eating  
Relative to non-binge intake, binge intake has been found to comprise a greater proportion of calories 

from dietary fat (Alpers & Tuschen-Caffier 2004, Gendall et al. 1997, Van der Ster Wallin et al. 1994b), 

lower proportion from protein (Van der Ster Wallin et al. 1994b, Gendall et al. 1997, Walsh et al. 1989) 

and a similar or lower proportion of calories from carbohydrates (Van der Ster Wallin et al. 1994b, 

Gendall et al. 1997, Walsh et al. 1989, Alpers & Tuschen-Caffier 2004, Rosen et al. 1986). However, 

trends of intake are inconsistent with some evidence finding no significant differences in the proportion 

of calories from fat (Walsh et al. 1989) and protein (Alpers & Tuschen-Caffier 2004) when comparing 
binge intake with non-binge intake. The average macronutrient distribution of binge eating episodes has 

been found to range from 41% to 52% of calories from carbohydrates, 8% to 12.6% from protein and 

37% to 49% from fat (Mitchell & Laine 1985, Kissileff et al. 1986, Gendall et al. 1997, Woell et al. 1989, 

Alpers & Tuschen-Caffier 2004, Van der Ster Wallin et al. 1994b). By comparison, non-binge intake has 

been found to range from 47.8% to 56% of calories from carbohydrates, 15.1% to 21% from protein and 

23% to 30% from fat (Gendall et al. 1997, Alpers & Tuschen-Caffier 2004, Van der Ster Wallin et al. 

1994b).  
 
While the aforementioned studies provide nutrient ranges, little information is provided regarding the 

dietary sources of such nutrients which may impact overall health. Sub-categorisation of dietary sources 

of carbohydrates and fats consumed during binge eating and non-binge eating have previously been 

investigated in one study by Gendall et al. (1997) where 50 women with BN recorded their intake using 

a two-week food diary. Relative to the population median, a significantly greater proportion of calories 

were derived from sucrose, saturated and monounsaturated fats during binge eating whereas fewer 

calories were derived from saturated and monounsaturated fats during non-binge periods. However, 

the absolute median intake (grams) of such nutrients attributed exclusively to binge eating (excluding 
sucrose) or non-binge eating was lower than the total median daily population intake (grams).  

 

The differing macronutrient distribution between binge intake and non-binge intake may be attributed to 

the differing foods consumed between these contrasting periods, with personal dietary rules governing 
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food restriction a contributing factor. Foods described as forbidden by bulimics have been found to be 

more commonly consumed during binge eating compared with non-binge eating periods (Kales 1990). 

Such foods tended toward processed items such as cookies and cakes which typically contain a high 

percentage of calories from fats and refined carbohydrates. Contrastingly, those deemed safe were less 
calorically dense and consisted of non-refined carbohydrates and protein sources which are typically 

low in fat including vegetables, fruit and lean meats. Similar trends have been found upon comparing 

the content of 440 binge eating episodes with 199 non-binge meals in 20 bulimic individuals (Rosen et 

al. 1986). Binge episodes contained a higher proportion of snacks and desserts and a lower proportion 

of fruits and vegetables compared with non-binge meals, the former a source of fat and refined 

carbohydrates. Such contrasting food choices may explain the trend whereby binges comprise a higher 

proportion of calories from fats, lower proportion from protein and similar or lower proportion from 

carbohydrates relative to non-binge eating periods.   
 

2.4.5 Total daily macronutrient intake  
The macronutrient distribution of bulimics’ total daily intake has been found to resemble control 

populations, comprising 41% to 56% of calories from carbohydrates, 32% to 38% from fat, 12% to 14% 

from protein and 7% from alcohol (Weltzin et al. 1991, Woell et al. 1989). Such distribution varies and 

may be influenced by periods of alternating binge eating with non-binge eating, which differ in 

macronutrient content. The total daily intake (grams) of bulimics recording their intake via a two-week 

food diary has previously been compared with the total daily population median intake (Gendall et al. 

1997). The intake of at least 76% of bulimic participants was found to exceed the median total daily 
population intake for all main macronutrients as well as sub-categories such as sucrose, fibre, 

saturated, monounsaturated and polyunsaturated fats. Excluding sucrose, such elevated intakes were 

attributed to the higher total caloric intake of bulimic individuals relative to the population median intake.  

 

2.4.6 Micronutrient intake attributed to binge, non-binge eating and total intake   
There is limited evidence regarding the micronutrient intake of bulimic individuals with very few studies 

investigating such intake. The current evidence is therefore based on, and limited by, the small sample 

sizes of bulimic individuals.  

 
The recalled non-binge daily intake of a pooled (n=52) inpatient and outpatient bulimic and anorectic 

sample (the latter of which also engages in binge and purge behaviours) was compared to the lowest 

acceptable ‘Nordic Nutrient Recommendations’ (Van der Ster Wallin et al. 1995) (Table 3). At least 54% 

of the pooled sample did not meet requirements for vitamins A, B1 (thiamin) and B6 and at least 23% 

did not meet requirements for vitamins B2 (riboflavin), C and calcium. The previously mentioned study 

performed by Gendall et al. (1997) investigating the nutritional intake of 50 bulimic women compared 

the micronutrient intake of their bulimic participants’ binge, non-binge and total daily intake with the 

Recommended Dietary Allowance (RDA)2, defining an intake of below two-thirds the RDA as 

 
2 RDA is the United States term for RDI ‘Recommended Dietary Intake’ which is used in NZ (NHMRC 2006).  
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inadequate (Table 3). Upon considering nutrients acquired solely from binge eating, at least 74% of 

bulimics did not meet requirements for calcium, iron, zinc and folate and at least 48% did not meet 

requirements for vitamins C, A and B12. The non-binge diet was mostly inadequate in zinc, iron and 

calcium with at least 48% of bulimics below requirements for such nutrients and at least 18% of 
individuals not meeting requirements for vitamins A, B12, C and folate. Such inadequacies may be 

attributed to the comparatively lower caloric intake of binge intake versus non-binge intake, as exclusive 

diets, relative to the total daily caloric intake (binge intake plus non-binge intake) of the bulimic 

participants. Indeed, upon comparing the total daily intake with the RDA, at least 90% of bulimics met 

recommendations for the aforementioned nutrients with inadequacies remaining only for iron and zinc 

in 26% of participants. Woell et al. (1989) compared the total intake of 30 bulimics, collected by dietary 

recall, with the RDA and found a greater frequency of inadequacy than Gendall et al. (1997), though 

such discrepancies may be attributed to the differing definitions of inadequacy, with the latter adopting 
a modest cut off of two-thirds the RDA and the former, a 100% cut-off. The total daily intake of at least 

50% of bulimics was below requirements for vitamins B1, B6, B9, C, E and the mineral potassium (Table 

3). Similar to Gendall et al. (1997), inadequacies in the intake of iron and zinc were found with 63.3% 

and 73.3% of bulimics not meeting recommendations, respectively. In contrast, at least 83% of bulimics 

total intake exceeded recommendations for calcium and phosphorus.  

 
Table 3. Proportion of individuals with bulimia nervosa meeting or exceeding recommended nutrient intakes for 
micronutrients attributed to binge eating, non-binge eating and total daily intake.   
 

Proportion of participants with daily intakes below or above recommendations (%) 

 Intakes Below  
Intakes 
Above  

Nutrient  Non-binge† 
Non-

binge‡ 
Binge‡ Total‡ Total* Total* 

Vitamin C 25 18 48 0 60 40 

Vitamin E - - - - 60 40 
Thiamin 54 - - - 50 43.3 

Riboflavin 23 - - - 46.7 20 

Vitamin B6 62  - - 53.3 46.7 
Folate (B9) - 32 76 8 66.7a 33.3a 

Vitamin B12 - 32 64 6 26.7 36.7 

Vitamin A 54 34 56 10 36.7 63.3 
Sodium - - - - 26.7 43.3 

Potassium - - - - 56.7 20 

Magnesium - - - - 40 60 
Calcium 38 48 74 10 16.7 83.3 

Phosphorus  - - - - 3.3 96.7 

Iron - 60 76 26 63.3 36.7 
Zinc - 70 76 26 73.3 26.7 

†Van der Ster Wallin et al. (1995) compared daily intakes to the lowest acceptable Nordic nutrient 
recommendations. 
‡Gendall et al. (1997) compared daily intakes with two-thirds the recommended dietary allowance.  
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*Woell et al. (1989) compared daily intakes with the recommended dietary allowance.   
afree folic acid equivalents 
 
2.4.7 Net caloric and nutritional intake  
Quantifying the net caloric or nutritional intake of individuals with BN is challenging due to the 

compensatory behaviour which ensues post-binge eating. The use of laxatives, which have a 

therapeutic action in the colon, have been found to have a negligible effect on caloric absorption as 

digestion primarily occurs in the small intestine (Bo-linn et al. 1983). However, their use may facilitate 

the loss of nutrients and minerals absorbed via the colon, such as potassium, further contributing to 

electrolyte disturbances which occur in bulimic individuals (Bo-linn et al. 1983, Wolfe et al. 2001). The 

impact of post-binge vomiting on caloric retention has previously been investigated in a small sample 
of 17 bulimic women in a laboratory setting (Kaye et al. 1993). Following binge eating, an average of 

46% of calories (2131 kcal binge and vomit 979 kcal) consumed were removed via post-binge vomiting 

suggesting 54% of calories consumed during binge eating were retained. However, the pattern of 

calories vomited was inconsistent and varied with binge sizes, with larger binges resulting in a greater 

loss of calories through vomiting relative to smaller binges. The calories retained after vomiting following 

relatively small (1549 kcal) and large binge episodes (3530 kcal) were similar with retention values of 

1128 kcal and 1209 kcal, respectively. Such findings suggest the number of calories that can be vomited 

following binge eating is limited, though no indication regarding which nutrients are lost and which 
remain available for digestion following vomiting have been provided.  

 

The aforementioned findings are limited by their small sample size and laboratory setting where 

participants were provided with the same food selection, which may impact findings. It is unclear as to 

whether the duration of binge eating episodes were accounted for in this study. This is of importance 

as the duration of binges, which by definition range up to two hours, may impact the time of vomiting 

and subsequently the residual food within the stomach available for removal. The women selected for 

this study also engaged in binge eating and vomiting relatively frequently (average of 11 and 13 times 
per week, respectively) which may promote adaptations that are less apparent in individuals with lower 

binge eating frequencies. In contrast to such a notion are findings by Geliebter et al. (1992) whereby, 

despite reporting associations between binge eating and an enlarged gastric capacity in bulimic 

individuals (the latter of which may delay gastric emptying), no significant relationship was found 

between the frequency of binge eating (or duration of BN) and gastric capacity. However, such findings 

are limited by their small sample size of 9 bulimic participants.  

 

2.5 Eating patterns in bulimia nervosa   
There is limited evidence regarding the regularity of eating patterns in bulimic individuals and current 

studies are limited by the reliance on retrospective recall of eating patterns and lack of definitions for 
what constitutes a meal or snack. Relative to controls, bulimic women self-report greater frequencies of 

atypical eating behaviours including ‘nibbling’ foods and nocturnal eating, and consume fewer main 

meals per day (Masheb et al. 2011). Coupled with significantly higher dietary restraint scores, these 

trends suggest bulimic individuals may limit meal frequencies (a substantial contributor of daily caloric 
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intake) in attempt to restrict total food intake. While previous reports of frequent meal skipping and 

fasting associated with BN support such a notion (Elran-Barak, et al. 2015), significant negative 

correlations were found only between the frequency of snacking and dietary restraint, the former of 

which did not significantly differ from controls. Despite the similar daily snacking frequencies reported 
by bulimics and controls, the average number of 1.5 snacks per day reported by the former falls below 

the 2 to 3 snacks recommended for BN in CBT treatment programmes, which aim to reduce dietary 

restraint and binge eating frequency (Fairburn et al. 2008b).  

 

A better understanding of meal patterns associated with BN is required, as infrequent meal patterns 

may influence the frequency of binge eating. While Masheb et al. (2011) found no significant correlation 

between the frequencies of meals and binge episodes in bulimic participants, significant negative 

correlations were found between such variables in participants with binge eating disorder, a disorder 
characterised by binge eating and an absence of compensatory behaviours (Masheb et al. 2011). The 

lack of significance in bulimic individuals may be partially attributed to the small sample size of 39 

women. Indeed, findings from a larger study comparing meal patterns of 504 bulimic participants with 

alternative eating disorder groups support a significant negative correlation between the frequency of 

meals and binge episodes in bulimic individuals (Elran-Barak et al. 2015). Such significance remained 

for ‘very small’ and ‘low calorie’ meals, suggesting meal regularity may be a pertinent influencer of binge 

eating, over caloric content. However, caloric restriction has previously been found to significantly 

increase the odds for binge eating in 133 bulimic women participating in a two-week ecological 
momentary assessment trial (Zunker, et al. 2011).  

 

The aforementioned studies are limited by the isolation of particular eating episodes (i.e., meals versus 

snacks), rather than the combination of such episodes, which do not reflect total daily eating patterns. 

Further investigation into the relationship between total daily eating episodes (meals plus snacks) and 

the frequency of binge eating is required to gain a better understanding of the influence of eating 

patterns on binge eating frequencies.  
 

2.6 Medical complications of bulimia nervosa  
Repeated cycles of binge eating and compensatory behaviours may have a detrimental impact on the 
health of bulimic individuals, with the type and frequency of compensatory behaviours utilised 

influencing the severity of complications (Wolfe et al. 2001, Mitchell et al. 1983). Bulimic behaviours 

negatively impact dental and gastrointestinal health and may precipitate electrolyte abnormalities, the 

latter of which may have fatal outcomes.  

 

2.6.1 Dental complications  
Recurrent self-induced vomiting exposes teeth to gastric acid and may increase the risk for irreversible 

enamel erosion in bulimic individuals (Kisely et al. 2015, Johansson et al. 2012, Uhlen et al. 2014, 

Lourenço et al. 2018). Upon comparison with healthy controls, outpatient bulimics have been found 
more likely to display severe dental erosion and caries, despite reporting no apparent differences in oral 
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hygiene practices and alternative risk factors (Rytömaa et al. 1998). The severity of dental erosion has 

been positively associated with the duration of eating disorder (Uhlen et al. 2014).  

 

2.6.2 Gastrointestinal complications  
Frequent exposure of the oesophagus to gastric acid secondary to repeated self-induced vomiting may 

damage the oesophageal lining and increase the risk of oesophageal cancer. Indeed, findings from a 
population-based case control study (n=1438) reported an increased risk of oesophageal 

adenocarcinoma in individuals presenting with symptoms of gastroesophageal reflux, relative to 

asymptomatic controls with a reported odds ratio of 7.7 [95% CI, 5.3 - 11.4] (Lagergren et al. 1999). 

Such risk was positively associated with symptom frequency and duration (Lagergren et al. 1999). Case 

reports of Barrett's epithelium and oesophageal cancer have been recorded in individuals with a history 

of BN and self-induced vomiting (Navab et al. 1996, Shinohara et al. 2007), though such findings are 

confounded by a concurrent history of smoking, an additional risk factor. An association between 
repeated vomiting and severe oesophageal damage has not consistently been found in bulimic 

individuals, with endoscopic investigation of the upper gastrointestinal tract of 37 bulimic patients 

previously finding no abnormalities in 62.2% of the sample (Kiss et al. 1989). While abnormalities were 

found in the remaining sample, such as oesophagitis, erythema and gastritis, oesophagitis was not 

associated with vomiting frequency nor duration of eating disorder. Erythema and gastritis were not 

further investigated. Longitudinal studies recruiting large sample sizes are required to investigate the 

relationship between self-induced vomiting in bulimics and the risk of oesophageal damage and cancer.  

 
Case reports of gastric rupture, secondary to the excessive consumption of food during binge eating 

(Breslow et al. 1986), and gastric necrosis (Achamrah, et al. 2020) have previously been reported in 

BN, with the latter requiring extreme corrective measures via a gastrectomy. Such reports highlight the 

potentially fatal consequences of binge eating. Disturbances of the lower gastrointestinal tract, 

secondary to the chronic misuse of stimulatory laxatives which disrupt the natural peristaltic rhythm of 

the colon, may also occur in bulimic individuals (Mehler 2011). Indeed, with chronic misuse, the colon 

may become over-reliant on the laxative effects to stimulate a bowel motion, thus creating a need for 

higher laxative doses to achieve such movement. The resulting effect may include intermittent periods 
of constipation interspersed with diarrhoea. Withdrawal from laxatives in chronic abusers has been 

associated with a marked increase in fluid retention and subsequently weight gain (Meyers et al. 1990). 

Increases in weight may reinforce the use of laxatives as a method for weight control in bulimic 

individuals, creating challenges for cessation of such behaviours. 

 

2.6.3 Electrolyte and acid-base complications  
Recurring compensatory behaviours may promote imbalances in fluid and electrolytes in bulimic 

individuals (Mitchell et al. 1983, Wolfe et al. 2001). Mineral losses may occur through the frequent 

regurgitation of food with vomiting (Mitchell et al. 1983). Vomiting also promotes a loss of hydrogen ions 
via gastric acid, which may facilitate an increase in blood pH and risk of metabolic alkalosis (Mitchell et 

al. 1983). Investigation of serum electrolytes in a combined group of outpatient bulimics and individuals 
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engaging in compensatory behaviours (n=168) found 48.8% of the sample to present with electrolyte 

abnormalities. Among the abnormalities were metabolic alkalosis (27.4%), low serum levels of chloride 

(23.8%) and potassium (13.7%) (Mitchell et al. 1983). Comparison of bulimic outpatients (n=74) with 

healthy controls (n=110) has previously revealed significantly higher frequencies of electrolyte 
abnormalities in bulimics, with deficiencies of potassium and chloride present in 6.8% and 8.1% of 

bulimics, respectively, relative to 0.9% of controls (Wolfe et al. 2001). Serum potassium is of particular 

concern in BN, due to its role in regulating cardiac rhythm. Excessive losses of potassium, resulting in 

hypokalaemia (serum potassium below 3.5 mmol/L), may increase the risk for the potentially fatal 

events, cardiac arrhythmia and cardiac arrest (Seidler et al. 2011, Buchanan et al. 2011, Alfonzo et al. 

2006).  

 

Chronic laxative and diuretic misuse promote fluid and mineral losses, including potassium, through 
actions on the colon and renal tubules, respectively (Bo-linn 1983, Seidler et al. 2011). Dehydration 

secondary to such misuse may further contribute to electrolyte abnormalities through upregulation of 

the hormone, aldosterone (Mitchell et al. 1983, Meyers et al. 1990, Fleischer et al. 1969), which, via the 

renal system, facilitates the retention of sodium, water and excretion of potassium (Mitchell et al. 1983, 

Mehler 2011). Long-term effects of repeated binges and compensatory behaviours may include renal 

insufficiency and renal disease secondary to hypokalaemia and dehydration (Yasuhara et al. 2005).  

 

2.7 Treatment for bulimia nervosa   
CBT was first proposed for the treatment of BN in 1981 (Fairburn 1981) and is now widely recommended 

for treating BN (Hay et al. 2014, NICE 2017). CBT targets the core psychopathology of BN concern with 
body shape and weight, which facilitate the maintenance of disordered eating. By encouraging the 

adoption of regular eating patterns, CBT reduces dietary restraint and subsequently the risk of binge 

eating and compensatory behaviours. CBT also involves the exploration of techniques for managing 

adverse mood states, an antecedent of binge eating (Fairburn 2008a).  

 

Alternative treatments for BN have also been explored to a lesser extent than CBT. Such treatments 

include psychotherapy (e.g., interpersonal psychotherapy), pharmacological treatment (e.g., 

antidepressant medication) alternative behaviour therapies (e.g., exposure response prevention) 
nutritional education and self-help protocols. The treatment of eating disorders with CBT has previously 

been compared with alternative treatments and waitlist conditions in a meta-analysis of 79 randomised 

controlled trials (Linardon et al. 2017). CBT was reported as a more effective treatment for BN than 

alternative psychotherapies and waitlist conditions. However, there was a lack of evidence to suggest 

a superiority of CBT over alternative behavioural therapy and no significant differences were found 

between antidepressant medication use versus CBT at post-treatment for BN. It is important to note, 

while antidepressants may prove effective in the treatment for BN, such improvements are limited by 

their short-term nature and strong evidence of harm associated with the use of medication, as reported 
in a systematic review of 47 randomised controlled trials (Shapiro et al. 2007). In the same review, 

benefits achieved from CBT persisted long-term. CBT has been reported as more effective than 
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alternative treatments and waitlist conditions for improving psychopathology of eating disorders 

(Linardon 2018a), which is important in the context of relapse prevention (Fairburn et al. 1993a). 

Findings from a meta-analysis of 29 randomised controlled trials (Linardon 2018a), reported CBT to 

provide greater improvements in concerns with body shape and weight as well as dietary restraint 
compared with alternative treatment and waitlist conditions. The extent of such improvements were 

related to binge eating and purging frequencies.  

Further research is required into treatment for BN. Despite being widely recommended for the treatment 

of BN, the achievement of complete abstinence from binge eating and purging behaviours following 

CBT proves difficult with a meta-analysis of non-randomised studies reporting an abstinence rate of 

37.4% following CBT in bulimic individuals (Linardon et al. 2018b).  

2.7.1 Group cognitive behavioural therapy   
CBT may be delivered individually or via a group format. There is limited evidence comparing the 

effectiveness of group CBT with individual CBT. Upon comparing such treatment formats, no significant 
differences in the reduction of binge eating and compensatory frequencies have previously been 

reported (Chen et al. 2003, Katzman et al. 2010). While individual CBT has been found to produce 

higher abstinence rates for combined objective and subjective bulimic behaviour frequencies than group 

CBT, such differences were not maintained at the three to six month follow-up (Chen et al. 2003).  

Group CBT may prove a favourable treatment through reducing waitlist times and increasing 

accessibility to treatment due to reduced costs associated with individual treatment (Mitchell et al. 

1999). Findings of a systematic review and meta-analysis, including 10 randomised controlled trials 

investigating the effectiveness of group therapy for the treatment of BN, suggest group CBT offers 
benefit to bulimic individuals relative to no treatment (Polnay et al. 2014). Indeed, fewer average weekly 

binge eating episodes were found by the close of treatment with group CBT relative to no treatment and 

a greater likelihood of remission was noted. There was insufficient evidence to form conclusions 

pertaining to alternative group therapies. Individual investigations support group CBT to reduce the 

frequency of bulimic behaviours and improve psychopathology (including depression) associated with 

BN relative to waitlist conditions or when comparing pre-treatment and post-treatment measures (see 

Table 4 for a summary of group CBT studies for the treatment of BN) (Lee & Rush 1986, Wade et al. 

2017, Blouin et al. 1994, Jones & Clausen 2013, Chen et al. 2003, Dedman et al. 1988, Kettlewell et al. 
1992, Schneider & Agras 1985). Comparison of group CBT with differing psychotherapies or alternative 

treatments have revealed both forms of treatment to be effective, with inconsistent findings regarding 

the superiority of either forms of treatment (see Table 4) (Wolf & Crowther 1992, Wilfley et al. 1993, 

Kirkley et al. 1985b, Bailer et al. 2004, Yates & Sambrailo 1984, Sundgot-Borgen et al. 2002, Wilson et 

al. 1986, Zerwas et al. 2017).   
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Table 4. Group cognitive behavioural therapy (G-CBT) as a treatment for bulimia nervosa.*   
 

 
Participants and treatment  

(reference) 
 

 
Study outcomes   

 
Study findings  

 
Lee & Rush (1986). 
 
Randomised 30 females with BN (DSM-III):  
 
G-CBT (n=15) 
 
WL (n=15)  
 
Treatment: 7-8 per group, 6-week 
programme, 2 sessions per week,  
1 therapist.  
 
Participants: Average age: 27.7 years, 
onset: adolescent to adulthood. 73% 
received prior ED treatment. Recruited via 
newspaper articles.    
 
 

 
Measures at baseline and post-treatment. 
Treatment group was also measured at 3-4-
month follow-up.  
 
Frequencies: Mean weekly binge and purge 
(vomiting, laxative misuse) episodes (2-week 
timeframe)  
 
Abstinence: 0 weekly bulimic episodes. 
Average taken over a 2-week period.  
 
Psychopathology: 
BDI (self-reported depressive symptoms) 
HRS-D (clinician-reported depressive 
symptoms) 
 
 

 
Analysis was based on 14 per group. 
 
Pre-treatment to post-treatment 
Frequencies: Binge eating: G-CBT was superior to WL (p<0.006). G-CBT  
decreased from 12.5 to 3.7 and WL remained similar with 10 to 10.1.  
 
Purges: G-CBT was superior to WL (p<0.0075). G-CBT decreased from 13 to 
4.2. WL remained similar with 8 to 9. 
 
Abstinence: 26% of participants ceased binge eating for G-CBT and 13% 
purging and 6% ceased both behaviours.  
 
Psychopathology: G-CBT greater improvements in self-reported depression 
than WL (p<0.016). No significant difference between G-CBT and WL for 
clinician-reported depression.  
 
Follow up 
Frequencies: No significant changes in binge and purge episodes from post-
treatment. Binge and purge frequencies remained lower than pre-treatment 
(p<0.001- 0.005).  
 
Psychopathology: No changes from post-treatment for self-report and clinician-
reported depression.  
 

 
Wade et al. (2017).  
 
RCT 40 females with ED (DSM V):   
 
G-CBT-E (n=19)  
 
WL (n=21). Received treatment after initial 
8-weeks.  
 
 
 

 
Measures at pre-treatment, 8 weeks, 15 
weeks, post-treatment and 3-month follow-
up. Relevant measures reported on. 
 
Frequencies: Median binge eating and 
compensatory behaviours per 28-days.  
 
Abstinence: 0 bulimic episodes within 28-day 
period.  
 
 

 
70% completed treatment (n=28) 
 
Pre-treatment to post-treatment  
Frequencies: Reductions in binge eating, vomiting, laxative misuse and 
excessive exercise (all p<0.001) were reported from start to close of treatment.  
 
Abstinence: 14.3% treatment completers and 10.3% ITTA.   
 
Psychopathology: Compared to WL: Reductions in global EDE-Q scores from 
baseline to week 8 in G-CBT-E. No significant changes in WL (p<0.01). No 
changes in mood intolerance.  
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Treatment: Group size not specified. 20-
week programme, 18 sessions (2-hours 
each), 2-3 facilitators per group.   
 
Participants: 57.5% had BN, 42.5% 
alternative ED. Average age: 23.9 years. 
Recruited: referrals, papers, posters, 
university emails.  
 
 
 

 
Psychopathology: 
EDE-Q global (eating disorder concerns) 
TOMS (measure of mood states)  
 
 

 
Post-treatment: Global EDE-Q scores for 67.9% of treatment completers (66.7% 
of the ITTA) were within one SD of normative data. Mood intolerance improved 
(p<0.001). 
 
Follow up 
No significant changes following the close of treatment to follow-up. 
Improvements between baseline and follow-up found for both global EDE-Q and 
mood intolerance scores (p<0.001) 
 
Abstinence: 19% treatment completers, 10.3% ITTA. 
 

 
Blouin et al. (1994). 
 
111 females with BN (DSM-III-R) received:  
 
G-CBT group therapy  
 
Treatment: 10-week programme.1 session 
per week, 1.5 hours. Up to 10 participants 
per group.1 group facilitator.   
 
Participants: Average age: 23.6 years and 
onset: 15.6 years.  
 

 
Measures at pre-treatment and post-
treatment.  
 
Frequencies: Mean weekly binge eating and 
compensatory behaviours as per bulimic 
symptoms checklist.  
 
Abstinence: 0 episodes, based on average 
frequency for a one-week duration.  
 
Psychopathology: 
EDI (bulimia, drive for thinness and body 
dissatisfaction) 
 

 
81 completed treatment (dropout rate 27.3%). Analysis based on 69 participants. 
Individuals failing to binge eat in the week before assessment were excluded. 
 
Pre-treatment to post-treatment  
Frequencies: Binge eating decreased from 6.6 to 2.7, vomiting decreased from 
6.4 to 2.3 (both p<0.001), laxative and diuretic misuse decreased from 1.3 to 0.4 
(p <0.01) 
 
Abstinence: 28% participants from binge eating and 30% from vomiting.  
 
Psychopathology: Improvements in measures for bulimic cognitions, ‘drive for 
thinness’ and’ body dissatisfaction’ (p<0.01 - 0.001).  
 

 
Jones & Clausen (2013).  
 
205 females with BN received: 
 
G-CBT  
 
Treatment: 8 sessions, once weekly, 1.5-
hour per session, 8 people per group, 2 
group facilitators, body awareness therapy 
incorporated.  
 
Participants: Average age: 23.9 years. 
Followed from an outpatient treatment 
programme.   
 

 
Measures at pre-treatment and post-
treatment (~1 month after). 
 
Frequencies: Weekly binge eating and 
compensatory frequencies measured over 
the prior 28-day period (EDE interview). 
Median value presented.  
 
Abstinence: 0 binge eating or purging. 
Timeframe not specified, weekly or per 28-
days.  
 
 

 
ITTA for 188 individuals to capture drop outs. A proportion of individuals were 
excluded from analysis due to a lack of binge eating and pre-treatment.   
 
Pre-treatment to post-treatment 
Frequencies: Binge eating decreased from 6.3 to 1.9, vomiting from 5.8 to 2.0, 
laxative misuse from 0.0 to 0.0 and excessive exercise from 0.3 to 0.0 (p<0.01 - 
0.001). 
 
Abstinence: 16.9% from binge eating, 15% from purging (not defined) 
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Psychopathology:  
EDE (eating disorder concerns), median 
scores presented. 
 
 
Body weight, median BMI presented. 
 

Psychopathology: Improvements in dietary restraint (3.8 to 2.4), concerns with 
body shape and weight (4.5 to 3.2 and 4.4 to 3.3, respectively) and concern with 
eating (3.4 to 1.6) (p<0.001).  
 
 
Body weight: BMI increased from 22.1kg/m2 to 22.6 kg/m2 (p<0.001). 
 

 
Dedman et al. (1988). 
 
8 females with BN (DSM-III) received:  
 
G-CBT  
 
Treatment: 15 sessions, once weekly, 1.5 
hours, 2 group facilitators. 
 
Participants: GP referral. Average age: 
24.6 years, onset: 15.9 years, duration: 
7.13 years. Excluded: amphetamine abuse.  
 
 
 

 
Measures at pre-treatment and post-
treatment. Binge frequencies followed up at 
3 and 6 months. 
 
Frequencies: Mean binge eating episodes 
(via a diary) per week.  
 
Abstinence: 0 binge eating episodes (over 
one week at post-treatment). Unclear if 
vomiting was included.   
 
Psychopathology: 
BDI (depressive symptoms) 
TMAS (anxiety symptoms)  
EAT (eating attitudes)  
 
Body weight  
 
 

 
Pre-treatment to post-treatment  
Frequencies: Binge eating decreased from 14 to 1.1 episodes.  
 
Abstinence: 3 individuals (37.5%) 
 
Psychopathology: Significant improvements in depression, anxiety and eating 
attitudes (p=0.005 – 0.05)  
 
Body weight: No significant changes were found. 
 
3-month and 6-month follow-up  
Frequencies: Binge eating episodes reported at the 3 month and 6 month follow 
up were 4 and 1.9, respectively.  
 
Abstinence:  
3-month follow-up: 3 individuals (37.5%) 
6-month follow-up: 5 individuals (62.5%)  

 
Kettlewell et al. (1992).  
 
19 females with BN (DSM-III-R) received: 
 
G-CBT  
 
Treatment: 8 weeks/sessions, 1.5-hour 
sessions, 2 therapists. Group size of 
treatment completers: 6, 4 and 3 
participants.   
 
Participants: Average age: 24 years. No 
medication use. Recruited: newspaper, 
television or requested treatment. 
Excluded: psychotic or substance abuse. 

 
Measures taken weekly throughout treatment 
and at a 3-month follow-up.  
 
Frequencies: Weekly binge eating and 
compensatory behaviours (vomiting or 
laxatives) as per daily diary records.   
 
Abstinence: 0 binge eating episodes. The 
time frame is unclear.  
 
Psychopathology: 
BDI (depressive symptoms) 
MAC (anorexic cognitions)  
 
 

 
13 females completed treatment (31% drop-out rate). Bulimic frequency analysis 
is based on 12 individuals with one outlier excluded.  
 
Pre-treatment to post-treatment 
Frequencies: Reductions in binge eating and compensatory behaviours were 
found from the start to close of treatment (p<0.001).  
 
Abstinence: 69% from binge eating.   
 
Psychopathology: Improvements in depression and anorexic cognitions 
(p<0.001). 
 
3 month follow-up  
Frequencies: Reductions in binge eating and compensatory behaviours from 
the start of treatment were maintained at 3 month follow-up. 
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Abstinence: 15% participants from binge eating.  
   
Psychopathology: Post-treatment improvements in depression and anorexic 
cognitions were maintained (p<0.001). 
 

 
Schneider & Agras (1985). 
 
13 females with BN (DSM-III) received: 
 
G-CBT  
 
Treatment: 1.5 hour sessions once 
weekly, 16 weeks. 6-7 participants per 
group. 
 
Participants: Average duration of BN: 5 
years. Median age: 29 years. Self-referral 
to ED clinic.  

 
Measures at pre-treatment and post-
treatment. Vomiting frequencies measured at 
a 6-month follow-up.  
 
Frequencies: Mean frequency vomiting per 
week via daily recordings.  
 
Abstinence: 0 vomiting within one week 
timeframe. Binge eating not provided. 
 
Psychopathology: 
EAT (eating attitudes) 
BDI (depressive symptoms) 
SCL-90-R (psychological distress) 
 
Body Weight 
 

 
Pre-treatment to post-treatment  
Frequencies: Vomiting decreased from 24 per week to 2.2.  
 
Abstinence: 7 (53.8%) participants no vomiting episodes at the close of 
treatment (within the week measure).  
 
Psychopathology: Improvements in eating attitudes and depression were found 
(p<0.05 and p<0.001, respectively). No changes in measures of psychological 
distress.  
 
Body Weight: No significant change.  
 
6 month follow-up (n =11) 
Frequencies: 3.8 vomiting episodes per week. Vomiting for 5 participants 
increased from the close of treatment, whereas improvements remained for 6 
participants.  
  
Abstinence: 5 participants no vomiting episodes (45.4%).  
 

 
Chen et al. (2003). 
 
60 females with BN (DSM IV) randomised 
to:  
 
Individual CBT  
  
G-CBT  
 
Treatment: Individual CBT: 19 x 50-minute 
sessions, duration 4.5 months. G-CBT: 
reflected individual CBT, 1.5 hour sessions. 
6 per group.  
 
Participants: Average age: 25.8 years.  
 

 
Measures at pre-treatment, post-treatment, 
3-month and 6-month follow-up.  
 
Frequencies: Binge eating and 
compensatory behaviours per 28-days.  
 
Abstinence: Measured using frequencies for 
the preceding 28-day period (EDE-12 
interview).   
 
Psychopathology:  
EDE-12 (concern with shape, weight and 
dietary restraint)  
EDI-2: (bulimia, drive for thinness, body 
dissatisfaction)   
BDI (depressive symptoms)  

 
22 treatment completers per group (27% dropout rate) at post-treatment. ITTA 
reported.  
 
Pre-treatment to post-treatment  
No difference between G-CBT and individual CBT in the following measures.  
 
Frequencies: Improvements for both treatments for binge eating and 
compensatory frequencies (vomiting, laxative misuse, excessive exercise) 
(p<0.000 - 0.002). 
 
Psychopathology: Improvements for both treatments in dietary restraint, 
concern with shape and weight, bulimia, drive for thinness and body 
dissatisfaction (p<0.000 - 0.001). Improvements in psychological distress, 
depression and trait anxiety (p<0.000 - 0.001).   
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Average duration BN: 9.6 years. Recruited: 
referral and outpatient ED units. Excluded: 
alternative treatment, if taking medication 
for BN.  
 

 
STAI (state trait anxiety inventory)  
SCL-90-R (psychological distress)  
 
 
 

 
Post-treatment and follow-up  
Abstinence: Individual CBT achieved higher abstinence rates (20%) than G-CBT 
(0%) from binge eating and vomiting (p<0.01). Significant differences did not 
remain at the 3-month and 6-month follow-ups, with few participants from 
individual CBT regressing and few from G-CBT achieving abstinence.  
 

 
Katzman et al. (2010).  
 
225 individuals with BN (n=165) or EDNOS 
(n=60) (DSM-IV) randomised to:  
 
Individual MET then Individual CBT  
(n=79) 
 
Individual MET then G-CBT (n=73)  
 
Individual CBT then G-CBT (n=73)  
 
Treatment: 12 weeks/sessions. Stage 1 
comprised 4 weeks and stage 2, 8 weeks.   
 
Participants: EDNOS sample had 
subthreshold BN. Recruited via referrals. 
Average age: 29.3 years. Excluded: severe 
psychiatric disorders.  

 
Measures at pre-treatment, 4-weeks, post-
treatment (12-weeks), 1 and 2.5-year follow-
up. 
 
Frequencies: Binge eating, vomiting and 
laxative misuse for the prior 4-week period. 
The questionnaire (SEED) used to collect 
frequencies was rated by patient and 
therapist. 
 
Abstinence: Defined as 0 behaviours for the 
prior 4-week period.  
 
 
 

 
Dropout rate of ~41%, not significantly differ between treatments. ITTA. 
 
No significant differences found between the three groups for binge eating and 
vomiting suggesting group therapy to be effective.   
 
Pre-treatment to post-treatment   
Frequencies: Decreases in the odds for binge eating occurred with time as 
rated by therapists and participants (both p<0.001). The same was true for 
vomiting (p<0.001). 
 
There was an increased odds for laxative or diuretic misuse in those receiving G-
CBT (p=0.03) as per therapist rating. Decreases in the odds for laxative or 
diuretic misuse occurred with time as per participant ratings (p<0.001).  
 
Abstinence: 2.5% and 29% of participants reported abstinence from binge eating 
at pre-treatment and the close of treatment, respectively. 21% of participants 
reported abstinence from vomiting at pre-treatment and 29% at the close of 
treatment.   
 
1 and 2.5 year follow up  
Abstinence: 40% and 46% of participants reported abstinence from binge eating 
at the one year and 2.5 year follow-ups, respectively. 54% and 46% reported 
abstinence from vomiting at the one and 2.5 year follow-ups, respectively.  
 

 
Wolf & Crowther (1992).  
 
41 females with BN (meeting both DSM-III 
and DSM-III-R) randomised to: 
 
Group behaviour therapy (n=15)  
 
G-CBT (n=15)  
 
WL (n=11)  

 
Measures at pre-treatment, post-treatment, 
and 1-month and 3-month follow-ups. WL not 
available at follow-ups.   
 
Frequencies: Mean biweekly binge eating 
and compensatory behaviours (vomiting, 
fasting, laxative misuse) collected by 
questionnaire.  
 
 

 
Pre-treatment to post-treatment 
Frequencies: Both treatments achieved reductions in binge eating and 
compensatory behaviours (p<0.001). No change in the WL condition.  
Binge eating: Behaviour therapy 16.7 to 8.8, G-CBT 9.4 to 5.3. 
Compensatory behaviours: Behaviour therapy 15.7 to 8.4, G-CBT 10.7 to 6.1. 
 
Psychopathology: Both treatments achieved improvements in bulimic 
cognitions and body dissatisfaction. Drive for thinness improved in G-CBT but 
was not achieved by behaviour therapy. No change in WL condition. 
Psychological distress improved for both treatments and WL. 
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Treatments: 10 2-hours sessions, 8 week 
programmes. Behavioural therapy is similar 
to CBT minus the cognitive component. 
Same therapist for both treatments.  
 
Participants: Recruited: newspaper, 
referrals. Average age: 26 years and 
duration of binge eating: 8.8 years. 

 
Psychopathology:  
EDI (bulimia, drive for thinness, body 
dissatisfaction)  
SCL-90-R (psychological distress and 
depression)  
 

 
Follow-up 
Frequencies: Improvements in compensatory behaviours were maintained. 
Improvements in binge eating were not retained by the G-CBT condition 
whereas significant reductions in binge eating compared with pre-treatment were 
achieved with behaviour therapy.  
 
Psychopathology: Significant improvements in the aforementioned EDI 
subscales were maintained at follow-up (improvements in drive for thinness were 
now also achieved by the behavioural group). Significant improvements in 
psychological distress from pre-treatment to the 3-month follow-up were 
achieved by the G-CBT condition only. Significant improvements in depression 
from pre-treatment to the 3-month follow-up were achieved by both treatments.  
 

 
Wilfley et al. (1993). 
 
56 females with non-purging BN (DSM-III-
R) randomised to: 
 
G-CBT (n=18)  
 
Group interpersonal psychotherapy (n=18) 
 
Waitlist (n=20) 
 
Treatment: 16 weeks, 1.5-hour sessions 
once weekly. 9 participants per group. 2 
therapists per group.  
 
Participants: Average age: 44.3 years, 
onset: 20.4 years and duration of BN: 
23.7 years.  
 
 
 
 
 
 

 
Measures at pre-treatment, post-treatment, 
6-month and 12-month follow-up. WL 
available for the first 16 weeks only.   
 
Frequencies: Mean number of binge eating 
days collected for the prior week using 7-day 
calendar recall.  
 
Abstinence: Based on one-week measure of 
frequencies at treatment close. Binge 
frequencies only as participant samples are 
non-purging.  
 
Psychopathology:  
BDI (depressive symptoms)  
TFEQ (hunger, restraint and disinhibition)  
 
Body weight  
 

 
Drop-out rate of 22% (no significant differences between treatment dropout 
rates, G-CBT 33% and interpersonal psychotherapy 11%). ITTA reported. 
 
Pre-treatment to post-treatment 
Frequencies: Reductions in the number of binge eating days were achieved by 
both treatment groups (p<0.0001), with neither treatment superior. Both 
treatments were superior to WL (p<0.0003).  
The number of binge eating days decreased from 4.2 to 2.2 (48%) in the G-CBT 
and 4.7 to 1.4 (71%) in interpersonal psychotherapy, and 4.4 to 3.9 (10%) in WL 
condition. 
 
Abstinence: 28% of G-CBT and 44% of interpersonal psychotherapy and 0% in 
the WL condition from binge eating. 
 
Psychopathology: No significant group effects were found for the majority of 
psychopathology measures. G-CBT and interpersonal psychotherapy offered 
improvements in disinhibition over WL (p<0.01-0.02). Interpersonal 
psychotherapy increased restraint over WL only (p<0.02).  
 
Body weight: No significant group effects. 
 
6-month and 12-month follow-ups 
Frequencies: No significant differences between the two treatment conditions, 
both had an increase in binge days from post-treatment (p<0.05). Frequencies 
remained lower than baseline frequencies by 2.4 days for G-CBT (p<0.003) and 
2.0 days per week for interpersonal psychotherapy (p<0.001).  
 
Abstinence: Not reported. Psychopathology: Not reported.  
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Body weight: No significant group effects. 
 

 
Kirkley et al. (1985b). 
 
28 females with BN (DSM-III) allocated to: 
 
G-CBT (n=14) 
 
Non-directive group treatment (n=14) 
 
Treatment: 16 weeks, 16 1.5 hour 
sessions once weekly. 7 participants per 
group. 2 facilitator psychologists.  
 
Participants: Average age: 28.3 years, 
duration of BN: 9-10 years. No mention of 
medication. Recruited: self-responded to 
newspaper articles or television 
advertisements. Excluded: present abuse 
of alcohol, laxatives or drugs or psychotic.  
 
 
 
 

 
Measures taken at pre-treatment and post-
treatment and at 3-month follow-up.  
 
Frequencies: Mean binge eating and 
vomiting episodes per week via food diaries 
(one week prior to and following treatment).   
 
Abstinence: Quantified at the 3 month follow-
up.  
 
Psychopathology: 
BDI (depressive symptoms)  
Spielberger State-Trait Personality Inventory 
(anxiety)  
EAT (eating attitudes) 
EDI (bulimia cognitions)  
 
 
 
 

 
No significant difference between treatments for dropout rates, which was 1 for 
G-CBT and 5 for non-directive treatment.  
 
Pre-treatment to post-treatment  
Frequencies: G-CBT achieved significant reductions in binge eating and 
vomiting with the former decreasing from 6.61 to 0.23 per week and the latter, 
13.62 to 0.62 per week by the close of treatment (p<0.01). No significant 
changes were achieved with non-directive treatment.  
 
G-CBT had significantly fewer binge eating episodes (p<0.02) and vomiting 
(p<0.01) than the non-directive group at post-treatment.  
 
Psychopathology: Significant reductions in anxiety, depression, and disordered 
eating thoughts (p<0.0001). No significant differences between G-CBT or non-
directive treatment at the close of treatment.  
 
3-month follow-up  
Abstinence: 38% of G-CBT and 11% in non-directive treatment were no longer 
binge eating and vomiting, with no significant difference between treatments. 
Regression to baseline frequencies was noted in 23% of G-CBT and 11% non-
directive treatment, with no significant difference between treatments.  

 
Bailer et al. (2004). 
 
Randomised 81 participants with BN (DSM 
IV) to: 
 
G-CBT  (n=41) 
 
Guided self-help manual (n=40)  
 
Treatment: G-CBT: 18 1.5-hour sessions, 
once weekly, 2 therapist facilitators. Self-
help: 18 visits, once weekly.  
 
 
 
 

 
Measures at pre-treatment, post-treatment 
and 12-month follow-up.  
 
Frequencies: Binge eating, vomiting and 
laxative misuse per 28-days.  
 
Recovered: 0 binge eating, vomiting and 
misuse of laxatives within the prior 28-day 
timeframe.   
 
Remission (DSM IV threshold): Less than 2 
bulimic-related episodes per week within the 
prior 28-day timeframe. 
 
 
 

 
Dropout rate (30.8%) did not differ between treatments. ITTA reported. 
 
Post-treatment  
Frequencies: Significant reductions in binge eating and vomiting were achieved 
by both treatment groups, with no differences between treatments.   
 
No significant differences between self-help and G-CBT for recovery rates (7.5% 
self-help and 12.2% G-CBT) and remission rates (40% self-help and 29.3% G-
CBT).  
 
Psychopathology: Both treatments achieved significant improvements in 
depression and EDI subscale measures.  
 
 
 



 Chapter 2: Literature Review 

 34 

Participants: Average age: 23.3 years 
self-help and 24.2 years G-CBT. Average 
onset: 17.3 years self-help and 17.7 years 
G-CBT. Referred by GP and self-referral. 
Excluded: suicide risk, medical instability.  
 

Psychopathology: 
EDI (bulimia, drive for thinness, body 
dissatisfaction) 
BDI (depressive symptoms)   
 

12-month follow-up  
Recovered: 22.5% self-help and 14.6% G-CBT. Remitted: 50% self-help and 
36.6% G-CBT. The completer analysis suggested higher remission rates 
achieved by the self-help condition (p=0.035).  

 
Yates & Sambrailo (1984). 
 
24 females with BN (DSM criteria not 
specified) randomised to: 
 
G-CBT  
 
G-CBT combined with behavioural 
instruction.   
 
Treatment: 6 sessions, 1.5 hours. CBT 
with behavioural instruction dedicated 30 
minutes to the behavioural instruction. 
 
Participants: Average age: 27.9 years and 
duration BN: 7.8 years. Recruited: 
newspaper, clinics.   
 

 
Measures at pre-treatment throughout 
treatment to the 6-week follow up.  
 
Frequencies: The number of days of binge 
eating and compensatory behaviours 
(vomiting, laxative misuse) via diaries. 
Analysed each participant individually.  
 
Psychopathology: 
CRS (depression) 
IAS (anxiety) 
 
 

 
16 completed treatment and follow-up (33.3% dropout rate). 
 
Pre-treatment to post-treatment to follow-up  
Frequencies: The number of days per week characterised by binge eating and 
compensatory frequencies significantly decreased, with no significant differences 
found between the two treatment conditions.   
 
Individual analysis indicated a higher proportion of the G-CBT with behavioural 
instruction group to have achieved significant reductions in the number of days 
per week characterised by bulimic frequencies (62.5%) compared to G-CBT 
(25%).  
 
Psychopathology: Decreases in depression were reported for both treatment 
conditions (p<0.01), with no differences between treatments. Average scores for 
both treatments decreased to within the normal range (previously elevated) by 
close of treatment and follow-up. No significant reductions were achieved in 
measures of anxiety.  

 
Nevonen & Broberg (2006). 
 
86 females with BN (DSM-IV) randomised 
to:  
 
Individual CBT with individual interpersonal 
psychotherapy (n=42)  
 
G-CBT with group interpersonal 
psychotherapy (n=44)  
 
Treatment: Group treatment: 23, 120 
minute sessions, 20 week programme. 8 
participants per group. Individual treatment: 
once weekly, ~1 hour, 23 week 
programme. Four therapists switched 
between treatments.  

 
Measures at pre-treatment, post-treatment, 1 
and 2.5 year follow-ups. 
 
Frequencies: Mean number of days per 
week characterised by binge eating and 
compensatory behaviours (vomiting, 
exercise, fasting).  
 
Recovered: 0 binge eating and 
compensatory behaviours within the prior 
month (at post-treatment) and within prior 3-
months (at follow-up).  
 
Remitted: Below threshold for a DSM-IV 
diagnosis of BN.  
 
 

 
Dropout rate of 10%, with no significant differences between the two treatments. 
ITTA provided. 
 
The proportion of participants recovered or remitted did not significantly differ 
between treatment groups. However, the completer analysis suggested greater 
improvements in bulimic frequencies achieved via individual treatment.  
 
Post-treatment 
Recovered: 31% individual treatment and 41% group treatment. 
Remitted: 83% individual treatment and 71% group treatment. 
 
Psychopathology: Improvements in psychopathology were reported with time 
for both treatment conditions, with no differences between the groups.  
 
12-month follow-up  
Recovered: 33% individual treatment and 27% group treatment.  
Remitted: 74% individual treatment and 57% group treatment. 
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Participants: Average age: 20.7 years and 
duration BN: 4.8 years. Recruited from WL 
of an ED clinic. Excluded: substance 
abuse, psychosis.  
 

Psychopathology:  
EDI-2 (drive for thinness, bulimia cognitions, 
body dissatisfaction)  
BDI (depressive symptoms) 
SCL-90 (psychological distress)  
 

2.5-year follow-up  
Recovered: 38% individual treatment and 27% group treatment.    
Remitted: 79% individual treatment and 55% group treatment.   
 

 
Sundgot-Borgen et al. (2002). 
 
64 females with BN (DSM-IV) were 
randomly allocated to: 
 
G-CBT (n=16) 
 
Exercise (n=15) 
 
Nutritional counselling (n=17) 
 
WL (n=16)  
 
Treatment conditions: Nutritional 
guidance: 16-weeks, 2-hour sessions, 
dietitian facilitator. G-CBT: 16 weeks, 2-
hour sessions, once weekly. 1 group 
facilitator therapist. Group size not 
specified. Exercise: 16 weeks, 1 hour 
session once weekly facilitated by a 
qualified trainer. Encouraged to exercise 
an additional twice weekly.  
 
Participants: Age: 18-29 years. Average 
duration of BN: 5-7 years. Recruited by 
referrals. Exclusion criteria: history of 
anorexia nervosa or a psychiatric disorder 
and current medication use.  
 

 
Measures at pre-treatment, post-treatment, 
6-month and 18-month follow up.  
 
Frequencies: Binge eating and 
compensatory behaviours per week. 
 
Recovered: No longer meets the DSM-IV 
criteria for BN. 
 
Psychopathology: 
EDI (bulimia, body dissatisfaction. drive for 
thinness)   
 
 

 
7.8% dropout rate. 59 participants available at post-treatment and follow-ups.  
 
Pre-treatment to 18-month follow-up 
Frequencies: Binge eating and vomiting decreased with G-CBT (p<0.009 - 
0.003) and in the exercise condition (p<0.002 - 0.001). No improvements with 
nutritional counselling or in the WL. 
 
G-CBT was superior to nutritional counselling for decreasing vomiting at both 
follow-ups (p<0.001 - 0.01). Exercise was superior to G-CBT for reducing binge 
eating by the 18-month follow-up (p<0.04). Frequencies of laxative misuse were 
higher in the G-CBT condition than the exercise condition at post-treatment 
(p<0.02) and follow-ups (p<0.000).  
 
Recovered: At 18-months 62% of the exercise condition, 36% of G-CBT and 
24% of the nutritional counselling group no longer met the DSM-IV criteria for 
BN. A proportion met the criteria for eating disorder not otherwise specified.  
 
Psychopathology:  
Improvements in bulimic cognitions, dissatisfaction with body image and drive for 
thinness were achieved with each treatment condition.  
 
G-CBT was superior to nutritional counselling for improving bulimic cognitions at 
both follow-ups (p<0.000 - 0.02) as well as body dissatisfaction at post-treatment 
(p<0.02) and at the 6-month follow-up (p<0.006). Exercise was superior to G-
CBT for measures of drive for thinness at both follow-ups (p<0.000 - 0.002).   
 

 
Wilson et al. (1986). 
 
17 females with BN (DSM-III) 
 
CBT (n=8)  
 

 
Measures at pre-treatment, post-treatment 
and 12-month follow-up.  
 
Frequencies: Mean binge eating and 
vomiting episodes per week. 
 

 
Pre-treatment to post-treatment  
2 dropouts from each group by post-treatment.  
 
Frequencies: Reductions in binge eating and vomiting were achieved by the 
CBT/EVP condition (p<0.005 - 0.01) and reductions in vomiting by CBT (p<0.05).  
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CBT with exposure vomit prevention (EVP) 
(n=9)  
 
Treatment: 3 participants per group. 16 
sessions, once weekly, 1.5 hours each. 2 
therapist facilitators. Cognitive restructuring 
was used which is similar to CBT.  
 
Participants: Average age: 21.88 and 
19.22 years. Average duration BN: 3.4 and 
2.7 years. Recruited: newspapers, clinics. 
 
 

Psychopathology: 
BDI  (depressive symptoms)  
SCL-90 (subscales depression and anxiety) 
 
 
 

Abstinence: 71% CBT/EVP and 33% CBT were no longer binge eating and 
vomiting.  
 
Psychopathology: Significant improvements in depression as per the BDI were 
found for both treatment conditions (p<0.01). At the close of treatment, despite 
no significant pre-treatment differences, CBT/EVP achieved lower measures of 
depression (p<0.05) and anxiety (p<0.01) as per the SCL-90.  
 
12-month follow-up  
Abstinence was maintained in the remaining CBT/EVP group (excluding one 
dropout). Follow-ups were not available for 5 of the 6 participants remaining 
within the CBT group, 4 of which were then provided EVP.  The remaining one 
participant was not abstinent from behaviours.  
 

 
Zerwas et al. (2017).  
 
179 individuals with BN (DSM-IV) 
randomised to: 
 
G-CBT  
 
G-CBT delivered online.   
 
Treatment: 20 week programmes of 16, 90 
minute sessions. 3-5 people per group. G-
CBT was delivered face to face and the 
online version via group chat. Therapist 
facilitator. 
 
Participants: 2.6% were male. 18 years 
and above (details not specified). 
Excluded: psychosis, bipolar disorder, 
suicide risk and substance abuse. 
Recruited: eating disorder clinics and 
advertisements (Bulik et al. 2012). 
  

 
Measures at pre-treatment, post-treatment 
and 12-month follow up.  
 
Frequencies: Binge eating and purging 
frequencies per 28-days collected via EDE 
interview.  
 
Abstinence: 0 binge eating and purging 
behaviours over the prior 28-day timeframe 
as per the EDE interview.  
  
Psychopathology: 
Global EDE score via interview (eating 
disorder cognitions)  
BDI (depression) 
BAI (anxiety)  
EDQOL (quality of life related to ED) 
 
 

 
Compared treatments in terms of superiority or inferiority. ITTA provided. The G-
CBT was superior to online G-CBT for dropout.  
 
Pre-treatment to post-treatment 
Frequencies: G-CBT was not superior to online G-CBT for the reduction (%) in 
binge eating and purging behaviours.  
 
Abstinence: Rates improved for both treatments. G-CBT was superior to online 
G-CBT for abstinence from bulimic frequencies at the close of treatment.  
 
Psychopathology: G-CBT was not superior to online G-CBT for self-reported 
depression and anxiety, or for global EDE scores for eating disorder-related 
psychopathology. G-CBT was not superior to online G-CBT for measured quality 
of life related to the ED. 
 
12-month follow-up 
Frequencies: G-CBT was not superior to online G-CBT for the reduction (%) in 
binge eating and purging behaviours. However, G-CBT was superior for binge 
eating frequencies.  
 
Abstinence: Rates continued to improve for both treatments. G-CBT was no 
longer superior to the online G-CBT. Abstinence was achieved only by 14-30% 
participants.  
 
Psychopathology: G-CBT was not superior to online G-CBT for self-reported 
depression and anxiety, or for global EDE scores for eating disorder-related 
psychopathology. G-CBT was not superior to online G-CBT for measured quality 
of life related to the ED. 
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 * Google Scholar, Scopus and PubMed were the search engines used to review the literature on group CBT for the treatment of BN.  
 
Abbreviations: BAI: Beck Anxiety Inventory, BDI: Beck Depression Inventory, BMI: body mass index, BN: bulimia nervosa, CRS: Carrol Rating Scale, DSM: Diagnostic and 
Statistical Manual, EAT: Eating Attitudes Test, ED: eating disorder, EDE: Eating Disorder Examination, EDNOS: Eating Disorder Not Otherwise Specified, EDQOL: Eating 
Disorder Quality of Life Questionnaire, GP: general practitioner, EDI: Eating Disorder Inventory, G-CBT: group cognitive behavioural therapy, G-CBT-E: group enhanced 
cognitive behavioural therapy, HRS-D: Hamilton Rating Scale for Depression, ITTA: intention to treat analysis, IAS: IPAT Anxiety Scale, MAC: Mizes Anorectic Cognitions 
Questionnaire, MET: Motivational Enhancement Therapy, RCT: randomised controlled trial, SEED: Short Evaluation of Eating Disorder,  SD: standard deviation, STAI: State 
Trait Anxiety Inventory, SCL-90: Symptom Checklist-90, SCL -90-R: Symptom Checklist-90-Revised, TMAS: Taylor Manifest Anxiety Scale, TFEQ: Three-Factor Eating 
Questionnaire, TOMS: Tolerance of Mood States Scale, WL: waitlist. 
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2.7.2 Cognitive behavioural therapy and nutrition  
There is limited evidence regarding the impact CBT has on the nutritional intake of bulimic individuals. 

With aforementioned evidence suggesting the non-binge diet of bulimics is inadequate in both energy 

and nutrients (Gendall et al. 1997, Alpers & Tuschen-Caffier 2004) it is important that the CBT-facilitated 

reductions in binge eating are replaced with both regular eating patterns and nutritionally adequate 

meals.  

One study only has been found that reported changes in the nutritional intake of individuals with BN 
undergoing CBT. This study investigated changes in the nutritional intake of 22 bulimic individuals 

recording their intake using food diaries before and after receiving 16 weeks of therapy (group CBT or 

non-directive treatment) (Kirkley et al. 1985a). The data were not separated according to the two modes 

of treatment. While this study found significant post-treatment reductions in the frequencies of binge 

eating (average 6.27 per week to 0.98, p<0.001) and vomiting (average 13.35 per week to 1.99, 

p<0.001), the number of nutrient inadequacies significantly increased (p<0.01). Indeed, among the total 

44 records analysed (two days per participant) at both pre-treatment and post-treatment, the total 

number of inadequacies found, defined as 50% below the RDA, increased from 74 to 140, respectively. 
A non-significant trend for increased inadequacy was found for individuals abstaining from bulimic 

behaviours following treatment (n=11, 50%) relative to those continuing such behaviours (n=11, 50%). 

At the close of treatment a proportion of food diaries for individuals abstaining from bulimic behaviours 

were inadequate, with the main nutrients of concern including dietary fats (36.4% of the diaries 

inadequate), fibre (72.7%), potassium (45.5%), magnesium (50.0%), calcium (36.4%), iron (45.5%) and 

thiamin (31.8%). This study failed to assess changes in the frequency of meals and snacks, which may 

influence nutritional intake.   

The current literature suggests the non-binge intake of bulimics to be relatively inadequate in both 

calories and nutrients, and that the presence of binge eating episodes acts to supplement the total 

intake of bulimic individuals. Investigating the nutritional adequacy of the non-binge intake of bulimic 

individuals is important in the context of CBT which aims to reduce the frequency of binge eating, whilst 

simultaneously regularising the intake of meals and snacks. Indeed, with a tendency to restrict non-

binge intake and adhere to dietary rules, a better understanding of the nutritional quality of the non-

binge diet following a reduction in binge eating and the simultaneous implementation of regular eating 

habits is required. The non-binge diet, which is rarely purged, may further provide a reasonable marker 
of nutritional retention and status of bulimic individuals compared to the total daily intake (combined 

non-binge and binge intake) where vomiting more often occurs. The non-binge diet and total intake of 

treated bulimic individuals will be investigated within the current thesis and compared with appropriate 

nutrient reference values to determine the relative adequacy of the treated bulimics dietary intake 

following group CBT. More recent nutrient reference value guidelines have been developed since the 

aforementioned studies were performed which now provide a range of reference values per single 

nutrient (NHMRC 2006). The current study will thus add to the literature through assessing the 

nutritional intake of bulimic individuals in the context of the more recent nutrient reference guidelines. 
The use of more recent guidelines will provide information pertaining to the relative nutritional 
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inadequacy and adequacy while also capturing potential excessive nutrient intakes, the latter of which 

may apply to the total daily intake which includes nutrient intakes attributed to binge eating. The 

frequency of meal and snack consumption, which may influence nutritional intake, will simultaneously 

be investigated.  
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Chapter 3 Methods 
3.1 Study design  
A prospective longitudinal 12-week study was performed to evaluate the impact of a pre-existing 12-

week group therapy programme on the eating behaviours, nutritional intake, eating disorder-related 

psychopathology and body weight of individuals with BN. The group therapy programme consisted of 
twelve 90-minute sessions, provided once weekly, and was conducted between August 2021 and 

October 2021 at Tupu Ora Regional Eating Disorder Service, Greenlane Clinical Centre, Auckland. Due 

to a nationwide level 4 COVID-19 lockdown starting in Aotearoa on the 17th of August 2021, sessions 

4 to 12 were delivered online via group video calls utilising the communication platform, Zoom. Ethics 

approval for this study was granted by the Auckland Health Research Ethics Committee on the 5th of 

May 2021 (Ref. AH21973). Signed and informed consent was received by participants prior to 

commencing the study. The participant information sheet and consent form are provided in Appendix 1 

and 2, respectively.  
 

3.2 Primary and secondary study outcomes 
The primary study outcome was the change in the proportion of participants adopting regular eating 
patterns, defined by 3 meals and 3 snacks daily, after receiving group therapy.  

 

The secondary study outcomes were pre-programme to post-programme changes in the following 

measures:   

• Frequency of binge eating and compensatory behaviours (self-recall, food diaries, Eating Disorder 

Examination Questionnaire (EDE-Q)) 

• Nutritional intake (food diaries) 

• Eating disorder-related psychopathology (EDE-Q and Depression Anxiety Stress Scale (DASS))  

• Body weight  
 

3.3 Participant sample and inclusion criteria  
The participant sample included those on the waitlist to receive group therapy at Tupu Ora Eating 
Disorder Service who had previously been referred via secondary healthcare services. Following 

referral, clients are thoroughly assessed by a mental health clinician to collect information pertaining to 

the individual’s eating history, behaviours, and anthropometry in accordance with the DSM V criteria. 

Those meeting the DSM V criteria for BN, aged 16 years and over, with a BMI of at least 20 kg/m2, and 

no current diagnosis of anorexia nervosa are assigned to the waitlist to receive group therapy. 

 

Clients on the waitlist for the group therapy programme commencing in August 2021 at Greenlane 

Clinical Centre were eligible to participate in the current study. The eligibility criteria for this study 
reflected that of the pre-existing group therapy programme, Liberate. Each participant met the DSM V 

criteria for BN, were 16 years of age and over, had a BMI of at least 20 kg/m2 and no current diagnosis 

of anorexia nervosa.  



 Chapter 3: Methods 

 41 

3.4 Participant recruitment  
Individuals on the waitlist to receive group treatment for BN were contacted via telephone by the group 

programme facilitator and student researcher 1 to 4 weeks prior to the first group therapy session. The 

starting date of the group programme and a description of the research project were provided verbally. 

Participant information sheets and consent forms were emailed to those interested in attending group 

treatment following the telephone conversation.1 Individuals were emailed one week later to request 

signed consent forms and encouraged to contact the student researcher or group facilitator with any 
questions or concerns relating to the study. The aforementioned process was repeated until all 

individuals on the waitlist had been contacted with the aim of obtaining the group programme capacity 

of 12 individuals. For consenting participants, demographic information, eating disorder history and 

anthropometric measures (height) were retrieved from client referral letters and initial assessment 

notes.  

 

3.5 Protocol and data collection  
3.5.1 Group therapy programme  
The 12-week group programme for the treatment of BN, Liberate, is a CBT-based programme which 

incorporates nutrition education as well as alternative therapies including dialectical behavioural therapy 

and acceptance and commitment therapy. The programme is delivered in groups of 12 clients over a 

12-week period. Sessions consist of 90 minutes and are held once weekly by two group programme 
facilitators, a psychologist and dietitian, with experience in eating disorders. Each session is followed 

by private check-ins with group facilitators whereby weekly frequencies of binge eating and 

compensatory behaviours are assessed and bodyweight measured.  

 

The standard protocol and methods for data collection utilised by Tupu Ora Eating Disorder Service 

were adopted for the current study, with the exception of the provision of 7-day food diaries in weeks 1 

and 11 of the programme, which were specific to the current study. In addition, while originally intending 

to measure binge eating and compensatory behaviour frequencies as well as body weight on a weekly 
basis, such measures could not be performed for the current study due to a COVID-19 lockdown 

introduced part way through the programme.2 As such, only start and close of treatment measures were 

available for the current study. Figure 2 provides an overview of the session topics and key timepoints 

of data collection for the current study. 

 

3.5.2 Data collection weeks 1 and 2  
Participants were provided with 7-day food diaries and the EDE-Q and DASS questionnaires in session 

1 (week 1) for completion and return by the following session (week 2). Participants individually reported 

their binge eating and compensatory frequencies for the prior 7-day period via self-recall to group 

 
1 One participant was recruited for the study in-person by the group facilitator directly following their initial 
assessment at Tupu Ora Eating Disorder Service.  
2 No in-person contact from session 4 to 12 coupled with non-response of participants to group facilitators. 
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facilitators and had their body weight measured at the close of both sessions 1 and 2 (Figure 2). Food 

diaries and questionnaires were provided as paper copies.  
 

3.5.3 Data collection weeks 11 and 12 
Participants were provided with 7-day food diaries via email in week 11 for completion and return by 

the final session of group treatment (week 12). In week 12, the EDE-Q and DASS questionnaires were 
provided to participants via email following the final session for completion and return within the same 

week. In addition, the frequency of binge eating and compensatory behaviours for the prior 7-day period 

as well as measured body weight was requested from participants via email by the group programme 

facilitators (Figure 2). All data were collected via email at the close of treatment due to the COVID-19 

lockdown.  

 
Figure 2. Flow diagram showing the sequence of investigations and key weeks of data collection.  

 
3.5.4 Food diaries  
Participants were instructed to provide detailed descriptions for each item of food or drink consumed 

for 7 consecutive days following receipt of the food diary. Household items (cups, tablespoons) were 

Session 1: Introduction, pros and cons, 
reasons to recover from bulimia nervosa 

Session 3: Breaking dietary rules

Sessions 4 and 5: Emotions, identifying 
skills to manage the disorder

• Food diaries, EDE-Q and DASS provided. 
• Weekly bulimic frequencies self-reported.
• Body weight measured. 

Session 12 via email:
• Food diaries returned. 
• EDE-Q and DASS provided.
• Weekly bulimic frequencies requested. 
• Body weight measurement requested.

Session 2: Regular and healthy eating  

Sessions 6 and 7: Eating disorder 
thoughts, skills to manage the disorder 

Session 8: Addressing body image 

Session 9: Personal values

Session 10: Taking stock of all skills 

Sessions 11 and 12: Relapse prevention 
planning 

• Food diaries, EDE-Q and DASS collected. 
• Weekly bulimic frequencies self-reported. 
• Body weight measured. 

Session 11 via email:
• Food diaries provided.
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utilised as a reference to quantify food portions. Details requested included the amount of food and 

drink consumed, brands, preparation/cooking methods and the recipes of recorded meals. Participants 

were also instructed to record the time of eating and whether they considered the eating episode to be 

a snack, main meal, or binge, and if any compensatory behaviours followed. Written instructions and 
an example food diary were included within the food diaries to demonstrate the level of detail required 

for filling in the diaries. A copy of the food diary is provided in Appendix 3. Participants were contacted 

via email on days 1 and 4 of the diary recording period and encouraged to respond with any questions 

relating to the 7-day diary.  

 

3.5.5 Frequency of bulimic behaviours via self-recall   
The self-reported frequencies captured via self-recall were binge eating, vomiting, misuse of laxatives, 

diuretics or alternative medications, excessive exercise and fasting. To meet the criteria for fasting, 

individuals had to have engaged in 8-hours of fasting in accordance with the criteria presented within 
the EDE-Q (Fairburn & Beglin 1994, Fairburn 2008c).  

 

3.5.6 EDE-Q and DASS questionnaires 
The EDE-Q is a 28-item self-report questionnaire which measures the frequency of objective binge 

eating episodes and compensatory behaviours for the prior 28-day period (Fairburn & Beglin 1994, 

Fairburn 2008c). Objective binge eating episodes are defined by the consumption of a large amount of 

food while simultaneously experiencing a loss of control with regards to eating. Compensatory 

behaviours included vomiting, laxative misuse, and excessive exercise. The EDE-Q also measures the 

severity of eating-disorder-related psychopathology through the following subscales: dietary restraint, 
eating concern, shape concern, weight concern, and provides a global score for such subscales. The 

DASS is a 42-item self-report questionnaire which measures the severity of depression, anxiety, and 

stress-related symptoms (Lovibond & Lovibond 1995a). Copies of the EDE-Q and DASS questionnaires 

are provided in Appendices 4 and 5, respectively. The reliability of the EDE-Q psychometric scales has 

previously been reported (Luce & Crowther 1999).  

 

3.6 Primary outcome  
3.6.1 Proportion of meals and snacks  
Food diaries were utilised to analyse changes in the proportion of participants adopting regular eating 

patterns following group treatment. Meals could not be adequately distinguished from snacks within 

participant diaries due to missing data (i.e., multiple participants failing to define their eating as a meal 

or snack) and inconsistencies between participant definitions of meals versus snacks (i.e., black coffee 
recorded as a meal). The time of eating could not be utilised to define eating episodes as either a meal 

or snack as participant eating times varied and did not reflect conventional mealtimes. The caloric 

content of an eating episode was not used to define the eating episode as no definition as to the 

recommended caloric content of a meal or snack could be found within the relevant literature, and 

requirements may vary on an individual basis. The total number of eating episodes (meals plus snacks) 

was therefore tallied by the student researcher for each participant, and the time of eating was utilised 
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to distinguish separate eating occasions. The following foods and beverages were deemed an 

unacceptable meal or snack for an individual in eating disorder recovery in accordance with Fairburn et 

al. (2008b) CBT manual and were thus excluded from the eating episode tally:  

 

• Binge eating episodes  

• Purged meals (through vomiting or laxative use)  

• Alcoholic beverages consumed in isolation  

• Low calorie beverages consumed in isolation (i.e., zero sugar soft drinks, black tea and/or 
coffee with a ‘dash’ of milk, sugar-free hot chocolate)  

• Picking at foods in isolation (i.e., 1 brazil nut, 2 chips)  

 
The number of eating episodes per day was tallied for each participant to assess the number of days 
each participant achieved 6 meals/snacks per day within their diary recording period. The number of 

days participants met 5 meals/snacks per day was also tallied.  

 

3.7 Secondary outcomes  
3.7.1 Frequency of binge eating and compensatory behaviours  
The weekly frequencies of binge eating episodes and compensatory behaviours reported by self-recall 

in weeks 1 and 12 of the programme were collated for analysis. Frequencies of objective binge eating, 

vomiting, laxative misuse, and excessive exercise (for the prior 28-day period) were obtained from the 

EDE-Q week 1 and 12 responses. Self-reports of binge eating frequencies and compensatory 

behaviours (vomiting, excessive exercise, laxative misuse) were also obtained from the week 1 and 12 

food diaries.  
 
3.7.2 Nutritional data   
3.7.2.1 FoodWorks  
Dietary information recorded in participant’s food diaries was entered into FoodWorks 10 Professional 

(Xyris, Brisbane, Australia) by the student researcher, a computer software programme which provides 

an analysis of the caloric and nutrient content of food items. To increase the selection of foods available 

on FoodWorks, New Zealand (FOODfiles 2016) and Australian food databases (AusFoods 2019, 

AusBrands 2019) were utilised. The FOODfiles 2016 database is derived from the New Zealand Food 

Composition tables and provides nutritional information for 2631 foods. The AusFoods 2019 database 

is derived from a previous FoodWorks database (Australian Food and Nutrient Database, AUSNUT) 
and contains updates from the Australian Food Composition Database. AusBrands 2019 combines 

information from nutrition information panels of foods sold within Australia and the Australian Food 

Composition Database. Together, the two Australian databases provide nutritional information for over 

30,000 foods.  
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3.7.2.2 Food substitutions 
If specific food items were not available on FoodWorks, food items with similar nutritional profiles were 

selected (i.e., flavour, brand substitutions). Food items available on the New Zealand database were 

favoured over the Australian database where appropriate to improve the relevancy of results to the 
study population. If food items were selected from the Australian database, food items sold within New 

Zealand were selected when feasible (e.g., Sanitarium products).  

 
3.7.2.3 New recipes 
If a food was not available on FoodWorks and no appropriate substitutions were available, recipes for 

the specified foods were obtained from the participant (or online) and a new recipe was created in 

FoodWorks (e.g., ramen dish from a restaurant).  

 
3.7.2.4 New foods  
If specific supplements were not available on FoodWorks (e.g., collagen powder), the specific brand of 

supplement was located instore, photos taken, and the nutrition information panel was manually entered 

into FoodWorks as a ‘New Food’. If the supplement brand was not specified within the diary (e.g., 

matcha powder from cafes) and further information could not be obtained, a generic brand available 

within New Zealand supermarkets was selected for the specified supplement type and the nutrition 

information panel was entered into FoodWorks as a ‘New Food’.  

 
3.7.2.5 Density 
If the unit of measurement described by participants was not available for the specified food item on 

FoodWorks (i.e., participant specifies mL and only grams is available in the FoodWorks dropdown list), 

the weight of the food in grams (g) was obtained by multiplying the specified volume of the food item 

(mL, equated with cm3) by the density (g/cm3) of the specific food.  

 

For example: 1 tbsp [specified item]: 15mL x [specified item’s density, g/cm3] = g [specified item]  
For example: ¾ cup of potato: 187.5mL x 0.98g/cm3 = 183.75g of potato  

For example: 1 tbsp of salmon: 15mL x 0.99g/cm3 = 14.85g of salmon    

 

The density of foods was obtained from the Common Standard Measures (CSM) file and AUSNUT file 

for the New Zealand and Australian databases, respectively. The CSM file and AUSNUT file can be 

obtained respectively from:  https://www.foodcomposition.co.nz/foodfiles/ and 
https://www.foodstandards.gov.au/science/monitoringnutrients/ausnut/ausnutdatafiles/Pages/foodmeasures.aspx  

 

3.7.2.6 Assumptions 
If insufficient detail was provided within the food diaries (e.g., no portion), with participant consent, the 

student researcher requested further information via a phone call. If further detail could not be obtained 

from participants (e.g., their meal was prepared by another person or they could not recall the portion 

size), assumptions were made utilising recommended serving sizes from the Ministry of Health 
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guidelines (MOH 2020a), the New Zealand Food Composition Database (NZFCD 2022) and/or product 

Manufacturers. Appendix 6 provides a summary of these assumptions.  

 
3.7.2.7 Food outlets 
For takeaway items purchased from well-known food outlets (i.e, McDonalds, Pizza Hut, BurgerFuel, 

Tank, Subway), the average weight of the specific food was obtained from the nutrition information 

published on the New Zealand website (e.g., weight of a slice of pizza from Pizza Hut). If the outlet did 

not provide average serving sizes on their website, the specified food outlet was phoned and the 

average serving size of items was requested. If a participant specified the cafe they purchased an item 

from (e.g., smoothie), the cafe was phoned and their standard serving sizes were requested.  

 

3.7.2.8 Nutrition analysis using FoodWorks  
Six full days of eating were entered into FoodWorks for each participant per diary in weeks 1 and 12. 

The 7th day of the diaries was discarded due to incomplete recording (i.e., only half day of intake 

entered or no entries). All information entered into FoodWorks was double checked by the student 

researcher against the relevant food diaries to reduce the risk of error upon entering information. The 

average intake per day was calculated for each participant’s non-binge intake, binge intake and total 

intake. The average intake per binge eating episode was also obtained for each participant in weeks 1 

and 12.  

 

3.7.3 Nutritional data: Comparison with nutrient reference values   
The Nutrient Reference Values (NRVs) for Australia and New Zealand were utilised to obtain the 

Estimated Average Requirement (EAR), Recommended Dietary Intake (RDI) and Upper Level of Intake 

(UL) for the study population (NHMRC 2006). Where no RDI was available, the Adequate Intake (AI) 

value was used. No EAR recommendations exist for nutrients lacking an RDI.   

 

The RDI provides the average daily nutrient intakes which meet the requirements of 97 to 98% of the 

healthy population, whereas the EAR provides the average daily nutrient intake estimated to meet the 

requirements for 50% of the healthy population, both categories account for gender and life stage. The 
AI was used for nutrients which do not contain an RDI and refers to an average daily nutrient intake, 

previously derived using estimated intakes of groups of healthy individuals, which is assumed to be 

adequate. The UL is the upper average daily nutrient intake likely to have no adverse effects on health 

for the general population. Average intakes below the EAR may suggest an inadequacy in usual 

nutritional intake. In contrast, the probability for nutritional inadequacy is low in individuals whose usual 

intake meets or exceeds the RDI. Intakes meeting the AI may be considered relatively adequate. 

However, due to the lack of EAR for such nutrients, no information regarding the relative risk of 
inadequacy can be concluded for nutrient intakes failing to meet the AI. A usual intake which exceeds 

the UL may suggest one is at risk for adverse effects. The EAR and UL NRVs are recommended for 

use in individuals and groups whereas the RDI is recommended for use in individuals. The average 
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daily nutrient intake for each individual participant was therefore compared with such NRVs for their 

specific gender and age bracket.  

 

In accordance with the study population, NRVs for the following gender and age groups were used: 
females aged 14-18 years, 19-30 years, 31-50 years, lactating females aged 31-50 years and males 

aged 19-30 years (NHMRC 2006). The nutrient reference values used for each age group are provided 

in Appendix 7. The average intake for each participant was compared with the appropriate RDI (or AI), 

EAR and UL to determine the proportion of participants meeting recommendations or, for the UL, 

exceeding recommendations. Comparison of average daily intakes with the nutrient recommendations 

was performed on individual participants’ non-binge intake per day and total intake per day. 

 

3.7.4 Eating disorder psychopathology  
Completed questionnaires were scored by the clinical psychologist (group facilitator) at Tupu Ora Eating 
Disorder Services to determine symptom severity. Participants’ week 12 questionnaire scores were 

compared with normative data to determine the proportion of participants falling within the non-clinical 

range (below the 85th percentile) and clinical range (above the 84th percentile) following treatment 

(Tables 5 and 6). Percentile cut-offs indicating a clinical relevance for both questionnaires agreed with 

those utilised by Tupu Ora Eating Disorder Service for the EDE-Q, with the 85-94th percentile deemed 

clinically elevated and 95th and above, extremely elevated.  

 
Table 5. Upper percentile scores for the EDE-Q subscales.  

 

EDE-Q subscale  
Females* Males† 
85-94th 

percentile 
³95th 

percentile 

85-94th 

percentile 
³95th 

percentile 

Restraint 3.00 4.00 2.40 3.60 

Eating concern 1.80 3.20 1.00 2.20 

Weight concern 3.60 4.60 2.80 3.80 

Shape concern 4.25 5.25 3.16 4.38 

Global score 2.94 4.00 2.08 3.16 
*Upper percentile derived from the Australian female population aged 18-42 years (n=5255) (Mond et al. 2006).  
†Upper Percentile derived from undergraduate males aged 18-26 years within the United States (n=404) (Lavender 
et al. 2010). 
 

Table 6. Upper percentile scores for the DASS.  

DASS subscale  
85-94th 

percentile 
³95 

percentile 

Depression 11 22 

Anxiety 7 15 

Stress  17 26 
Data are upper percentile derived from the population aged 15-91 years within the United Kingdom (n=1771) 
(Crawford & Henry 2003).  
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3.7.5 Body weight  
Lockdown restrictions required contacting participants at home for information on their body weights at 

the close of treatment in week 12. 

 

3.8 Statistical analysis  
Poisson regression and generalised estimating equations (Fitzmaurice et al. 2011) were used for 

analysing count data including assessment of the changes in the frequency of meals and snacks 

consumed following treatment and the frequencies of binge eating episodes and compensatory 

behaviours as reported by participants via self-recall, food diaries and within the EDE-Q.  
  
Data distributions were examined visually to assess approximate normality and non-parametric tests 

chosen for clearly skewed data. The Wilcoxon signed rank test was used to analyse changes in 

participants’ non-binge intake per day, binge intake per day and total intake per day. The Wilcoxon 

signed rank test was also used to analyse week 1 and week 12 changes in the macronutrient and 

micronutrient intake of participants’ binge eating episodes and changes in the EDE-Q and DASS 

subscale scores as well as body weight and BMI.  
 

The McNemar test was used to analyse changes in the proportion of participants meeting the RDI (or 

AI), EAR and UL nutrient values before and after receiving treatment. This was performed for 

participants’ average daily non-binge intake and total intake. 

 

P values <0.05 were considered as statistically significant. Analysis was performed using SAS v.9.4 

(SAS Institute, Cary, NC) 

 



 Chapter 4: Results 

 49 

Chapter 4 Results 
4.1 Participant recruitment  
Figure 3 illustrates the recruitment process of individuals for this study. There were 18 individuals on 

the waitlist to receive group treatment for BN at Tupu Ora Eating Disorder Services, all of whom were 

contacted prior to commencement of the treatment programme. One individual was deemed no longer 
suitable for group treatment by the programme facilitators and 17 individuals were offered a position in 

the treatment programme. Of these 17 individuals, six declined treatment and 11 agreed to attend group 

treatment and participate in this research study. Three individuals dropped out of the treatment 

programme with one individual failing to attend any sessions due to pre-existing commitments and two 

individuals attending sessions intermittently and failing to return to treatment following session 5. No 

food diaries were returned by the three individuals who dropped out of treatment. Eight individuals in 

total completed the group treatment programme and returned week 1 and 12 food diaries as well as 

questionnaires.  

 
Figure 3. Flow of participants through the recruitment process for the group treatment of bulimia nervosa and study 
participation.   
 

Contacted individuals on the waitlist for group treatment via telephone and one 
new in-person referral (n= 18) 

Accepted invitation for 
group treatment (n=11) 

Declined invitation for group treatment. 
Discharged back to general practitioner (n=6)

Consented to study 
participation (n=11) 

Symptom 
improvement 
(n=1) 

Pre-existing 
commitments 
(n=4) 

No longer 
suitable  (n=1) 

Travel 
difficulties 
(n=1) 

Participant information 
sheet and consent form 
provided via email or in 
person (n=11) 

Follow-up email or 
message as required 

Dropped out of group treatment (n=3)

Completed group 
treatment (n=8) 

Participated in the 
research study (n=8) 

Pre-existing 
commitments (n=1) 

Unable to be 
contacted (n=2) 
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4.2 Participant characteristics 
Table 7 shows the demographics of treatment completers (n=8). 37.5% of the study population were of 

NZ European ethnicity, 25% NZ Māori, 25% Asian and 12.5% Other European. Majority of the study 

population were female (87.5%) with a mean age of 26.3 years. On average, participants had 

experienced bulimic symptoms for a duration of 10 years with the onset of symptoms occurring at 16.3 

years of age. Participants had a median weight of 60.8 kg and a BMI within the healthy weight range of 

24.1 kg/m2. The median degree of weight suppression (difference between the highest adult weight and 
current weight) was 5.6 kg. No participants had a history of diagnosed anorexia nervosa. One 

participant had previously completed the Liberate group treatment programme for BN at Tupu Ora 

Eating Disorder Services. Seven participants were taking antidepressant medication at the start of 

group treatment. Baseline compensatory behaviours, which reflected behaviours utilised by participants 

within the 28-days preceding treatment, were collected from participant week 1 EDE-Q responses. 

Vomiting was the most common compensatory behaviour utilised at baseline with six participants 

reporting this behaviour within the month preceding treatment. Two participants utilised excessive 

exercise as a compensatory behaviour and one participant misused laxatives within the month 
preceding treatment. Four participants reported fasting for at least eight hours within the month 

preceding treatment. One participant reported no measurable compensatory behaviours. 

 
Table 7. Baseline characteristics for treatment completers (n=8) prior to receiving group treatment.  
 

Variable 
 

  

Gender  
 

  

Female, n, % 
 

7 87.5 

Male, n, %  
 

1 12.5 

Ethnicity 
 

  

NZ European, n, % 
 

3 37.5 

NZ Māori, n, % 
 

2 25 

Asian, n, % 
 

2 25 

Other European, n, %  
 

1 12.5 

 
 

  

Age (years)*, mean, SD 
 

26.3 6.9 

Age of onset (years), mean, SD 
 

16.3 3.3 

Duration (years)*, mean, SD 
 

10.0 6.1 

Body weight (kg)*, median, range 
 

60.8 56.2 – 100.5 

BMI (kg/m2)*, median, range 
 

24.1 19.7 – 34.8 

Weight suppression (kg)* †, median, range 
 

5.6 0.7 - 31.4 
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History of diagnosed anorexia nervosa, n, %  
 

0 0 

Prior group CBT treatment for bulimia nervosa, n, % 
 

1 12.5 

Antidepressant medication*, n, % 
 

7 87.5 

Compensatory behaviours ‡   
 

  

Vomiting, n, % 
 

6 75 

Laxative misuse, n, %  
 

1 12.5 

Excessive exercise, n, %  
 

2 25 

Fasting (defined as 8-hours or more), n, % 
 

4 50 

No compensatory behaviours, n, % 
 

1 12.5 

Abbreviations: BMI: body mass index, kg: kilogram, n: number; NZ: New Zealand, SD: standard deviation.  
* Baseline characteristics using session 1 as the timepoint.  
† Difference (kg) between the highest adult weight and current weight.  
‡ Baseline compensatory behaviours utilised within the month prior to treatment as per EDE-Q responses. 
 
 
4.3 Frequency of eating episodes (meals plus snacks)  
No participants met the primary outcome criteria for adoption of a regular eating pattern, defined as 3 

meals and 3 snacks daily, when accounting for the full 6-day recording period in weeks 1 and 12 of 

treatment. As such, changes in the proportion of individuals meeting such criteria could not be 

examined. The total number of eating episodes (meals plus snacks) consumed over the 6-day periods 
and the number of days a participant reported at least 5 or 6 eating episodes over the 6-day periods 

were tallied from weeks 1 and 12 food diaries, as shown in Table 8.  

 
A statistically significant increase in the frequency of eating episodes was observed following group 

treatment, with the median number of eating episodes increasing from 22.5 in week 1 to 26.5 episodes 

in week 12 of the treatment programme (p=0.008). The median daily number of eating episodes 

increased from 3.8 per day to 4.4 per day over the 12-week period. No statistically significant changes 

were found between weeks 1 and 12 for the number of days a participant achieved at least 6 eating 
episodes per day over the 6-day recording periods. A borderline statistically significant increase was 

found between weeks 1 and 12 for the number of days a participant achieved at least 5 eating episodes 

over the 6-day recording period, with the median number of days increasing from 1.5 days in week 1 to 

3 days in week 12 (p=0.053).     

 
Table 8. Total frequency of eating episodes (meals plus snacks) recorded within the 6-day food diaries and the 
number of days a participant achieved 5 or 6 eating episodes at the start and close of treatment. 
 

Frequency (per 6-days)  
 

Week 1  Week 12  P value 

Eating episodes (meals plus snacks)  
 

22.5 (15 – 28) 26.5 (18 – 36) 0.008 

Days a participant met ³6 eating episodes  
 

0.5 (0 – 2) 0.5 (0 - 4)  0.525 

Days a participant met ³5 eating episodes  
 

1.5 (0 – 3) 3 (0 - 5)  0.053 

Data are median (minimum – maximum) 
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4.4 Frequency of binge eating episodes and compensatory behaviours 
4.4.1 Food diaries 
The frequency of binge eating episodes and compensatory behaviours recorded by participants in their 

week 1 and 12 food diaries was tallied (Table 9). A statistically significant decrease in the number of 

binge eating episodes was found following treatment with the median number of recorded binge eating 

episodes decreasing from 7 in week 1 to 2.5 in week 12 (p=0.002). No statistically significant changes 

were found in the total number of compensatory behaviours, vomiting frequencies or alternative 

compensatory behaviours1 by the close of treatment.  
 
Table 9. Frequency of self-reported binge eating episodes and compensatory behaviours recorded within the 6-
day food diaries in weeks 1 and 12 of treatment. 
  

Frequency (per 6-days)  
 

Week 1 Week 12 P value 

Binge episodes 
 

7 (1 – 11) 2.5 (0 – 5) 0.002 

Vomiting episodes  
 

1.5 (0 – 12) 2.5 (0 - 8) 0.426  

Alternative compensatory behaviours 
 

0 (0– 2)  0 (0 – 2)  1.000 

Total compensatory behaviours 
  

2.5 (0 – 12)  2.5 (0 – 8)  0.484 

Data are median (minimum – maximum).  
 

4.4.2 Self-recall   
Self-reported weekly frequencies for binge eating episodes and compensatory behaviours were 

collected from participants via recall at the start (weeks 1 and 2) and close (week 12) of treatment 

(Table 10). The number of self-reported binge eating episodes varied between participants (and weeks) 

ranging from 1 to 30 episodes reported in week 1 of the programme and 2 to 14 episodes in week 2. 

The reported range between participants lessened in week 12 of the programme to 0 to 8 episodes. 

Statistically significant reductions in the weekly frequency of binge episodes were found with the median 

number of binge eating episodes decreasing from 4 and 5.75 episodes in weeks 1 and 2, respectively, 
to 2.5 episodes in week 12 (p=0.0004, p=0.0001 for the respective changes). No significant changes 

were found in the number of self-reported vomiting episodes or compensatory behaviours2 by the close 

of treatment. 
 

 

 

 
 

 

 

 
1 Alternative compensatory behaviours included the misuse of mints (laxative effect) and exercise. Reports of 
dietary restriction were excluded from the tallies as no participants met the 8-hour fasting criteria.  
2 Alternative compensatory behaviours reported via self-recall were excessive exercise. No participants met the 
8-hour fasting criteria for dietary restriction when questioned by the group programme facilitators.  
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Table 10. Self-reported weekly frequencies of binge eating episodes and compensatory behaviours via recall at 
the start of treatment (week 1 and 2) and close of treatment (week 12).  
 

Frequency (per week)  Week 1 † Week 2 ‡ Week 12 ‡ 
P value 
weeks  
1 - 12 

P value 
weeks  
2 - 12 

Binge episodes  4 (1 - 30) 5.75 (2 – 14) 2.5 (0 - 8)  0.0004 0.0001 

Vomiting episodes   3 (0 - 30) 4.25 (0 – 14)  2.5 (0 – 15)  0.193 0.121 

Alternative compensatory 
behaviours 

0 (0 - 1) 0 (0 - 1)  0 (0 – 2) 1.000 1.000 

Total compensatory 
behaviours  

3.5 (0 - 30)  4.75 (0 – 14)  2.5 (0 – 15)  0.209 0.185 

Data are median (minimum – maximum).   
† Frequencies reflect the week prior to commencement of group therapy. 
‡ Frequencies reflect the week of diary recording.  
 
 
4.4.3 EDE-Q 
The self-reported frequency of objective binge eating episodes and compensatory behaviours for the 

previous 28-day timeframe (one month) was collected in weeks 1 and 12 of the group programme via 
the EDE-Q (Table 11). Statistically significant reductions were found in the self-reported frequency of 

binge eating and vomiting episodes over the 28-day period, as reported in weeks 1 and 12. The median 

number of binge eating episodes decreased from 15.5 to 13.5 episodes per 28-days (p=0.048) and the 

median number of vomiting episodes decreased from 13 to 11 episodes per 28-days (p=0.014). There 

were no statistically significant changes in the reporting of laxative misuse or excessive exercise. The 

total number of compensatory behaviours decreased from a median of 17.5 to 12.5 by the close of 

treatment (p=0.029).  
 
Table 11. Changes in the frequency of objective binge eating episodes and compensatory behaviours per 28-days 
(one month) as per participant week 1 and 12 EDE-Q responses.  
 

Frequency (per month)  Week 1* Week 12 † P value 
 

Objective binge episodes 15.5 (5 – 56)  13.5 (0 – 32)  0.048 
 

Vomiting episodes  
 

13 (0 – 56)  11 (0 – 32)  0.014 

Laxative misuse  0 (0 – 1) 0 (0 – 0)  Not estimable  
 

Excessive exercise   
 

0 (0 – 5)  0 (0 – 8)  0.767 

Total compensatory behaviours 
 

17.5 (0 – 56)  12.5 (0 – 32)  0.029  

Data are median (minimum – maximum).   
* Week 1 reported frequencies reflect the four weeks prior to receiving treatment. 
† Week 12 reported frequencies reflect the final four weeks of treatment.  
 
 
4.5 Nutritional intake: Macronutrients and micronutrients  
Participants’ nutritional intakes were obtained by entering 6-day food diaries for weeks 1 and 12 into 

FoodWorks 10 Professional. Wilcoxon signed-rank tests were used to analyse changes in the intake of 
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binge eating episodes as well as the average daily intake attributed to binge eating, non-binge eating 

and total intake (binge eating plus non-binge eating).  

 

4.5.1 Binge intake (per episode)  
Analysis of the nutritional content of participants’ binge eating episodes revealed no statistically 

significant changes in the intake of macronutrients or micronutrients attributed to binge eating in week 
1 and 12 of treatment. Tabulated data are provided in Appendix 8. Binge data for weeks 1 and 12 were 

pooled to determine the median macronutrient intake per binge eating episode (Table 12). The median 

binge eating episode comprised 2144 kcal, 76.5 g of protein, 95.6 g of total fat, 247 g of carbohydrates 

(79.2 g sugar) and 15.4 g of dietary fibre. The energy intake per binge eating episode ranged from 156 

kcal to 13,890 kcal. The median macronutrient distribution of a binge eating episode comprised 11.2% 

of energy from protein, 38.6% from total fat (15.1% saturated fat) and 47.8% from carbohydrates (17.2% 

sugar).  
 
Table 12. Energy and macronutrient intake per binge episode.  
 

Macronutrients   Weeks 1 plus 12  
 

Energy (kcal)  2144 (156 – 13,890) 
 

Protein (g) 
 

76.5 (2.6 – 400.7) 

Total fat (g) 
 

95.6 (0.0 - 709.9)  

Saturated fat (g) 
 

34.4 (0.0 – 278.1)  

Polyunsaturated fat (g) 
 

12.9 (0.0 – 195.8)  

Monounsaturated fat (g) 
 

34.4 (0.0 – 282.8)  

Cholesterol (mg) 
 

93.4 (0.0 – 1884)  

Carbohydrate (g) 
 

247 (13 -1493)  

Sugars (g) 79.2 (0.0  – 831.2)  

Alcohol (g) 
 

0.0 (0.0 – 42.6)  

Dietary fibre (g) 
 

15.4 (0.0  – 117.7)  

Data are median (minimum – maximum).  
 
 
4.5.2 Non-binge intake (per day)  
The daily macronutrient and micronutrient intakes attributed to non-binge eating over the 6-day 

recording periods are shown in Tables 13 and 14, respectively. A statistically significant increase in the 

daily non-binge intake of energy (p=0.023), total fat (p=0.008), saturated fat (p=0.039), polyunsaturated 

fat (p=0.023), monounsaturated fat (p=0.016), cholesterol (p=0.016) and fibre (p=0.039) from the start 

to close of treatment was found. No statistically significant changes were found for the remaining 

macronutrients. However, increase in protein achieved borderline statistical significance (p=0.055). The 
median macronutrient distribution of participants’ daily non-binge intake comprised 15.9% of energy 
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from protein, 34.5% from total fat (10.9% saturated fat), and 43.5% from carbohydrates (17.3% sugar) 

in week 1. In week 12, the median macronutrient distribution of participants’ daily non-binge intake 

comprised 16.7% of energy from protein, 37.5% from total fat (12.0% saturated fat), and 38.3% from 

carbohydrates (15.3% sugar). For micronutrient intake, significant increases in the daily non-binge 
intake of thiamin (p=0.008), sodium (p=0.008), potassium (p=0.023), magnesium (p=0.039) calcium 

(p=0.016), phosphorus (p=0.023), iron (p=0.016) and zinc (p=0.016) were found from the start to close 

of treatment. No statistically significant changes were found for the remaining micronutrients.  

 
Table 13. Daily non-binge intake of energy and macronutrients in week 1 and 12 of treatment.  
 

Macronutrient Week 1 
 

Week 12 
 

P value 

Energy (kcal)  
 

1822 (1181 – 2434) 2387 (1127 – 4497) 0.023 

Protein (g) 
 

65.3 (58.5 - 152.2) 
 

90.2 (65.7 - 215.2) 
 

0.055 
 

Total fat (g) 
 

70.6 (38.8 - 101.2) 
 

102.6 (38.8 - 218.3) 
 

0.008 
 

Saturated fat (g) 
 

25.2 (9.8 - 36.3) 
 

34.9 (10.8 - 59.7) 
 

0.039 
 

Polyunsaturated fat (g) 
 

11.0 (7.6 - 23.7) 
 

15.1 (9.1 - 42.3) 
 

0.023 
 

Monounsaturated fat (g) 
 

27.2 (14.5 - 46.8) 
 

40.8 (14.0 - 94.8) 
 

0.016 
 

Cholesterol (mg) 
 

157 (10 - 928) 
 

257 (125 - 993) 
 

0.016 
 

Carbohydrate (g) 199.9 (128.9 - 281.6) 
 

257.7 (111.3 - 392.1) 0.109 

Sugars (g) 86.4 (42.3 - 160.8) 88.7 (45.0 - 218.9)  
 

0.078 
 

Alcohol (g) 
 

0.1 (0.0 - 18.4) 
 

0.1 (0.0 - 29.7) 
 

0.844 
 

Dietary fibre (g) 
 

23.1 (16.3 - 43.6) 
 

27.7 (17.2 - 52.5) 
 

0.039 
 

Data are median (minimum – maximum)  
 
Table 14. Daily non-binge intake of micronutrients in week 1 and 12 of treatment.  
 

Micronutrient)  Week 1   Week 12   P value 
 

Thiamin (mg) 
 

1.6 (0.5 - 3.1) 
 

1.8 (1.4 - 3.6) 
 

0.008 
 

Riboflavin (mg) 
 

2.2 (1.0 - 6.5) 
 

2.6 (1.3 - 4.5) 
 

0.250 
 

Niacin equivalents (mg) 
 

38.5 (25.5 - 60.8) 
 

42.5 (29.0 - 83.1) 
 

0.383 
 

Vitamin C (mg) 
 

103.7 (4.9 - 212.3) 
 

149.9 (40.5 - 214.2) 
 

0.250 
 

Vitamin E (mg) 
 

12.7 (7.6 - 23.3) 14.2 (11.9 - 31.5) 0.195 
 

Vitamin B6 (by analysis) (mg) 
 

3.8 (1.2 - 10.3) 
 

3.4 (1.2 - 10.1) 
 

0.742 
 

Vitamin B12 (µg) 
 

3.4 (0.5 - 9.7)  
 

4.4 (2.6 - 6.9)  
 

0.195 
 

Folate, total DFE (µg) 
 

591 (207 - 1703)  
 

525 (371 - 1711)  
 

0.148 
 

Total vitamin A equivalents (µg) 
 

1018 (251 - 2879) 
 

832 (630 - 2769)  
 

0.945 
 

Sodium (mg) 
 

2109 (901 - 4002) 
 

3407 (1315 - 5529) 
 

0.008 
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Potassium (mg) 
 

2965 (1056 - 5254)  
 

3010 (2242 - 6639) 
 

0.023 
 

Magnesium (mg) 
 

327 (153 - 560) 
 

357 (251 - 795)  
 

0.039 
 

Calcium (mg) 
 

757 (367 - 1205)  
 

996 (502 - 1490)  
 

0.016 

Phosphorus (mg) 
 

1082 (835 - 1823) 
 

1525 (1037 - 2989)  
 

0.023 
 

Iron (mg) 
 

13.7 (6.0 - 21.7)  
 

15.7 (9.2 - 23.7)  
 

0.016 
 

Zinc (mg) 
 

9.0 (5.6 - 15.6)  
 

11.9 (6.6 - 26.1)  
 

0.016 
 

Selenium (µg) 
 

53.5 (35.0 - 155.7)  
 

62.0 (37.1 - 147.3) 
 

0.383 
 

Iodine (µg) 
 

185 (45 - 2384)  
 

143 (62 - 275) 
 

0.641 
 

Data are median (minimum – maximum)  
 
 
4.5.3 Total intake (per day) 
The total macronutrient and micronutrient intake per day (binge intake plus non-binge intake) over the 

6-day recording periods are shown in Tables 15 and 16, respectively. No significant changes were 

found for the total daily intake of macronutrients or micronutrients between the start and close of 
treatment. The macronutrient distribution of participants’ total daily intake comprised a median 13.2% 

of energy from protein, 35.4% from total fat (13.5% saturated fat), and 46.8% from carbohydrates 

(21.1% sugar) in week 1. In week 12, the median macronutrient distribution of participants’ total daily 

intake comprised 14.8% of energy from protein, 41.0% from total fat (14.1% saturated fat), and 39.7% 

from carbohydrates (16.8% sugar). 

 
Table 15. Total daily intake of energy and macronutrients in weeks 1 and 12 of treatment.  
 

Macronutrient Week 1 
 

Week 12 
 

P value   

Energy (kcal)  
 

3860 (2674 – 8965)  3445 (2613 – 9668) 0.250 

Protein (g) 
 

137.6 (83.2 - 427.0) 
 

122.1 (79.0 - 307.6) 
 

0.461 
 

Total fat (g) 
 

154.8 (97.7 - 422.0)  
 

168.3 (78.0 - 429.1) 
 

1.000 
 

Saturated fat (g) 
 

52.0 (30.7 - 149.5)  
 

53.5 (25.3 - 155.4)  
 

0.547 
 

Polyunsaturated fat (g) 
 

21.9 (13.4 - 84.9)  
 

23.3 (13.9 - 65.4)  
 

0.844 
 

Monounsaturated fat (g) 
 

61.9 (41.1 - 182.0)  
 

61.5 (30.4 - 172.0)  
 

0.844 
 

Cholesterol (mg) 
 

345 (54 - 2383)  
 

350 (182 - 1215)  0.742 

Carbohydrate (g) 
 

450.0 (299.9 - 955.3) 
 

345.0 (279.6 - 1097.6)  
 

0.109 
 

Sugars (g) 210.2 (122.3 - 409.2)  
 

143.6 (95.9 - 524.0)  
 

0.195 
 

Alcohol (g) 
 

0.1 (0.0 - 23.2)  
 

0.1 (0.0 - 29.8)  
 

0.313 
 

Dietary fibre (g) 
 

53.0 (22.0 - 82.9)  
 

38.1 (22.0 - 107.8)  
 

0.461 
 

Data are median (minimum – maximum)  
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Table 16. Total daily intake of micronutrients in weeks 1 and 12 of treatment.  
 

Micronutrient)  Week 1   Week 12   P value 
 

Thiamin (mg) 
 

3.1 (1.0 - 10.0)  
 

2.3 (1.6 - 11.7) 
 

0.641 
 

Riboflavin (mg) 
 

3.6 (1.7 - 8.5) 
 

2.9 (1.3 - 13.1)  
 

0.313 
 

Niacin equivalents (mg) 
 

62.1 (40.9 - 164.7) 
 

50.1 (36.3 - 148.0) 
 

0.195 
 

Vitamin C (mg) 
 

120.1 (9.8 - 297.4)  
 

180.6 (68.5 - 218.0)  
 

0.461 
 

Vitamin E (mg) 
 

26.7 (11.3 - 84.7) 
 

18.8 (12.0 - 56.8)  
 

0.250 
 

Vitamin B6 (by analysis) (mg) 
 

5.5 (2.5 - 10.5) 
 

4.1 (1.9 - 10.3)  
 

0.078 
 

Vitamin B12 (µg) 
 

4.9 (1.2 - 16.7)  
 

6.2 (2.6 - 15.9)  
 

0.945 
 

Folate, total DFE (µg) 
 

781 (343 - 3002)  
 

652 (457 - 3745)  
 

0.742 
 

Total vitamin A equivalents (µg) 
 

1568 (348 - 3959)  
 

1169 (654 - 4044)  
 

0.945 
 

Sodium (mg) 
 

3910 (3364 - 11515) 
 

5394 (1926 - 7762) 
 

0.742 
 

Potassium (mg) 
 

5194 (1724 - 9558) 
 

4024 (2808 - 9586) 
 

0.641 
 

Magnesium (mg) 
 

652 (233 - 1112) 
 

481 (310 - 1510) 
 

0.742 
 

Calcium (mg) 
 

1609 (683 - 3067) 
 

1322 (502 - 5366) 
 

0.945 
 

Phosphorus (mg) 
 

2312 (1469 - 5672)  
 

2274 (1342 - 5997)  
 

1.000 
 

Iron (mg) 
 

24.0 (9.5 - 53.6)  
 

17.4 (10.6 - 73.1)  
 

0.461 
 

Zinc (mg) 
 

16.8 (9.5 - 44.2)  
 

15.9 (7.8 - 48.4)  
 

0.641 

Selenium (µg) 
 

96.6 (56.6 - 386.5)  
 

89.1 (49.2 - 269.6)  
 

0.148 
 

Iodine (µg) 
 

339 (66 - 2418)  
 

143 (99 - 654)  
 

0.383 
 

Data are median (minimum – maximum)  
 
 
4.6 Nutritional Intake: Comparison with nutrient reference values  
The McNemar test was used to analyse changes in the proportion of participants meeting their relevant 

NRVs (RDI, AI, EAR, and UL) between weeks 1 and 12 of the treatment programme. Such analysis 

was performed for each participants’ average daily non-binge intake and average total daily intake. 

 

4.6.1 Non-binge intake (per day) compared with nutrient reference values 
4.6.1.1 RDI (or AI) and EAR 
Participants’ average daily non-binge nutrient intake in weeks 1 and 12 were compared to the RDI (or 

AI) and EAR recommendations for their specific gender and age bracket to assess whether daily 

requirements were met and determine the proportion of participants meeting requirements in weeks 1 

and 12 (Figures 4 and 5 and Appendix 9). No significant changes in the proportion of participants with 

average daily non-binge intakes meeting the RDI (or AI) and EAR in weeks 1 and 12 of the treatment 

programme were found (Appendix 9).  
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At the close of treatment in week 12, a proportion of participants’ average daily non-binge intake did 

not meet the RDI (or AI) requirements for various nutrients (Figure 6). 62.5% did not meet the RDI (or 

AI) for dietary fibre and iodine, 12.5% for vitamin C and B6, 25% for folate, vitamin A, zinc, and 

magnesium, 37.5% for potassium, 62.5% for calcium and 50% for iron and selenium. Upon comparing 
participants’ average daily non-binge intakes for week 12 with the EAR3, a lower proportion were below 

requirements. 37.5% of participants did not meet the EAR for calcium, 12.5% for zinc, 12.5% for 

magnesium, 25% for selenium and 37.5% for iodine (Figure 6).  

 

 
Figure 4. Proportion of participants with average daily non-binge intakes meeting the RDI (or AI)* in weeks 1 and 
12 of treatment.  
 
 

 
Figure 5. Proportion of participants with average daily non-binge intakes meeting the EAR in weeks 1 and 12 of 
treatment.  

 
3 EAR values are not available for dietary fibre, vitamin E, sodium, and potassium.  
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Figure 6. Proportion of participants with average daily non-binge intakes meeting the RDI (or AI)* and EAR at the 
close of treatment in week 12. No EAR values are available for dietary fibre, vitamin E, sodium and potassium. 
 
 
4.6.1.2 UL 
Participants’ average daily non-binge intake for weeks 1 and 12 were compared to the UL to assess 

whether the average intake exceeded nutrient requirements, and whether changes in the proportion of 

individuals exceeding the UL occurred following treatment (Table 17). No statistically significant 

changes in the proportion of participants exceeding the UL between weeks 1 and 12 were found. At the 
close of treatment in week 12, zero participants had average daily non-binge intakes exceeding the UL. 

While an UL NRV is not available for sodium, the suggested dietary target of 2000 mg daily was 

exceeded by 75% at the close of treatment.   

 
Table 17. Proportion of participants with average daily non-binge intakes exceeding the UL in weeks 1 and 12 of 
treatment.  
 

Nutrient*  
 

Proportion above 
the  UL Week 1 (%) 

Proportion above 
the UL Week 12 (%) 

P value 

Vitamin E (mg) 
 

0 0 1.000 

Vitamin B6 (by analysis) (mg) 
 

0 0 1.000 

Folic acid (µg) 
 

0 0 1.000 

Retinol (µg) 
 

0 
 

0 
 

1.000 
 

Calcium (mg) 
 

0 0 1.000 

Phosphorus (mg) 
 

0 0 1.000 

Iron (mg) 
 

0 0 1.000 

Zinc (mg) 
 

0 0 1.000 

Selenium (µg) 
 

0 0 1.000 
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Iodine (µg) 
 

25 0 1.000 

Sodium (mg)† 
 

50 75 0.250 

* No UL values are available for protein, dietary fibre, thiamin, riboflavin, vitamin C, vitamin B12, potassium and 
sodium. There is an UL value for magnesium, however this applies to supplements only which was not applicable 
to this study population. The UL for niacin applies to intakes from fortified foods and supplements and therefore 
could not be determined (NHMRC 2006).  
† Suggested dietary target (SDT) to reduce the population risk for chronic disease (NHMRC 2006). 
 
 
4.6.2 Total intake (per day) compared with nutrient reference values  
4.6.2.1 RDI (or AI) and EAR  
Participants’ average total daily nutrient intakes (binge intake plus non-binge intake) for weeks 1 and 

12 were compared to the RDI (or AI) and EAR recommendations for their specific gender and age 

bracket to assess whether daily requirements were met and to determine the proportion of participants 

meeting requirements in weeks 1 and 12 (Figures 7 and 8, Appendix 10). No statistically significant 
changes in the proportion of participants with total daily intakes meeting the RDI (or AI) and EAR in 

weeks 1 and 12 of treatment were found (Appendix 10). At the close of treatment in week 12, a 

proportion of participants’ average total daily intake did not meet the RDI (or AI) requirements for various 

nutrients (Figure 9). 25% of individuals did not meet the RDI (or AI) for dietary fibre and selenium, 12.5% 

for vitamin A, magnesium and zinc, 37.5% for iron and calcium and 62.5% for iodine. Upon comparing 

participants’ week 12 average total daily intakes with the EAR4, a lower proportion were below 

requirements. 25% of individuals did not meet the EAR for calcium and 12.5% did not meet the EAR 

for selenium and iodine (Figure 9). 

 
 

 
Figure 7. Proportion of participants with average total daily intakes meeting the RDI (or AI)* in weeks 1 and 12 of 
treatment.  
 

 
4 EAR values are not available for dietary fibre, vitamin E, sodium, and potassium. 
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Figure 8. Proportion of participants with average total daily intakes meeting the EAR for select nutrients in weeks 
1 and 12 of treatment.  
 
 

 
Figure 9. Proportion of participants with average total daily intakes meeting the RDI (or AI)* and EAR at the close 
of treatment in week 12. No EAR values are available for dietary fibre, vitamin E, sodium and potassium. 
 
 
4.6.2.2 UL 
Participants’ average daily total nutrient intakes for weeks 1 and 12 were also compared to the UL to 

assess whether average intake exceeded nutrient requirements and whether changes in the proportion 

of individuals exceeding the UL occurred following treatment (Table 18). No statistically significant 
changes in the proportion of individuals exceeding the UL between weeks 1 and 12 of treatment were 

found. At the close of treatment in week 12, 25% of participants had intakes which exceeded the UL for 
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phosphorus and 12.5% for folic acid, calcium, iron, and zinc. While no UL is available for sodium, the 

suggested dietary target of 2000 mg per day was exceeded by 87.5% of participants.  
 
 
Table 18. Proportion of participants with average total daily intakes exceeding the UL in weeks 1 and 12 of 
treatment.  
 

Nutrient*  
 

Proportion above the 
UL Week 1 (%) 

Proportion above the 
UL Week 12 (%) 

P value 

Vitamin E (mg) 
 

0 0 1.000 

Vitamin B6 (by analysis) (mg) 
 

0 0 1.000 

Folic acid (µg) 
 

12.5 12.5 1.000 

Retinol (µg) 
 

0 
 

0 
 

1.000 
 

Calcium (mg) 
 

12.5 12.5 1.000 

Phosphorus (mg) 
 

25 25 1.000 

Iron (mg) 
 

12.5 12.5 1.000 

Zinc (mg) 
 

12.5 12.5 0.500 

Selenium (µg) 
 

0 0 1.000 

Iodine (µg) 
 

25 0 0.250 

Sodium (mg) † 
 

100 87.5 0.500 

* No UL values available for protein, dietary fibre, thiamin, riboflavin, vitamin C, vitamin B12, potassium and sodium. 
There is an UL value for magnesium, however this applies to supplements only which was not applicable to this 
study population. The UL for niacin applies to intakes from fortified foods and supplements and therefore could not 
be determined (NHMRC 2006). 
† Suggested dietary target (SDT) to reduce the population risk for chronic disease (NHMRC 2006). 
 
 
4.7 Psychopathology  
4.7.1 EDE-Q and DASS  
EDE-Q and DASS questionnaires were scored by a psychologist at Tupu Ora Eating Disorder Services 

to compare changes in week 1 and week 12 measures (Table 19). The Wilcoxon signed-rank test was 

applied to assess whether any statistically significant changes in questionnaire scores occurred 

between weeks 1 and 12. Statistically significant reductions were found in dietary restraint (p=0.008), 

eating concern (p=0.016) and in the global score (p=0.039) of the EDE-Q from week 1 to week 12. No 

statistically significant changes were found for measures of concern with shape and weight, however 
the latter achieved significance at the 10% level (p=0.078). There were no statistically significant 

changes in the severity of depression or anxiety symptomology as per the DASS scores following 

treatment. However, a statistically significant reduction in stress (p=0.047) was found.  
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Table 19.  EDE-Q and DASS measures for the severity of bulimic psychopathology at the start and close of 
treatment.  
 

Measure Week 1  Week 12  P value 
 

EDE-Q subscales*  
 
Dietary restraint 
 

3.6 (1.6 - 5.6)  1.2 (0.4 - 3.6)  0.008 

Eating concern  
 

3.3 (1.6 – 5.0)  1.3 (0.4 - 2.8)  0.016 

Shape concern 
 

5.2 (1.3 – 6.0)  3.5 (0.9– 5.0) 0.109 

Weight concern  
 

4.5 (0.4 - 5.6)  2.7 (0.2– 4.0)  0.078 

Global score (all subscales)  
 

3.8 (1.8 - 5.5)  2.4 (0.6 - 3.7)  0.039 

DASS subscales*  
 
Depression 
 

20.5 (3- 30)  11 (6 - 33)  0.141 

Anxiety 
 

12 (4 – 18)  7.5 (3 – 17)  0.156 

Stress 
 

24 (11 – 36) 17.5 (8 – 29) 0.047 

Data are median (minimum – maximum). *Higher scores indicate a greater severity of symptoms and 
psychopathology. 
 
 
4.7.2 EDE-Q and DASS scores relative to normative data  
At the close of treatment, participants’ week 12 EDE-Q and DASS subscale scores were compared with 

normative data (Figures 10 and 11, respectively). Scores exceeding the 84th percentile were deemed 

clinically elevated, with those exceeding the 94th percentile, extremely elevated. Despite the 

aforementioned improvements in select subscales, a large proportion of participants’ EDE-Q and DASS 

scores remained within the clinical range at the close of treatment with proportions of 25% to 50% and 

50% to 62.5%, respectively.  

 

 
Figure 10. Proportion of participants with week 12 EDE-Q subscale scores below the clinical range (less than 85th 
percentile) or within the clinical range (above the 85th percentile) following treatment.  
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Figure 11. Proportion of participants with week 12 DASS subscale scores below the clinical range (less than 85th 
percentile) or within the clinical range (above the 85th percentile) following treatment.  
 
 
4.8 Body weight  
Participants were weighed by the group facilitators in week 1, following session 1. However, due to the 

COVID-19 lockdown, participants were unable to be weighed on site following the final group session 
in week 12. Five participants did not have access to scales at home and consequently provided an 

estimated body weight. Statistical analysis via the Wilcoxon signed-rank test found no significant 

changes in body weight or BMI following group treatment (Table 20).  

 
Table 20. Body weight and BMI for weeks 1 and week 12 of treatment. 
 

Measure  Week 1  Week 12  P value  
 

Body weight (kg)  
 

60.8 (56.2 – 100.5) 64 (56 – 125)  0.195 

BMI (kg/m2) 24.1 (19.7 – 34.8)  24.3 (19.6 – 43.3)  0.195 
 

Data are median (minimum – maximum).  
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Chapter 5 Discussion 
5.1 Frequency of eating episodes (meals plus snacks)  
The combined number of meals and snacks (eating episodes) reported over the 6-day diary recording 

periods significantly increased from a median of 22.5 to 26.5 in weeks 1 and 12, respectively (section 

4.3, Table 8). The number of eating episodes per day increased from a median of 3.8 at the start of 
treatment to 4.4 at the close of treatment. While research investigating the impact of CBT on meal 

frequency is relatively limited, such improvements align with quantitative (Shah et al. 2005) and 

qualitative (Dedman et al. 1988, Schneider & Agras 1985) reports of increasing meal (with or without 

snack) consumption following CBT. Direct comparisons between such findings and the current findings 

could not be performed due to differences in the duration over which frequencies were investigated and 

the failure of some studies to quantify the daily intake of both meals and snacks. Indeed, while Shah et 

al. (2005) presented the average meal and snack frequencies over a 28-day timeframe, no further 

information as to the daily number of meals and snacks (eating episodes) was provided. Dedman et al. 
(1988) and Schneider & Agras (1985) reported the majority of participants to have achieved 3 meals 

per day by the close of treatment but failed to provide information as to the daily snack intake. A 

borderline significant increase in the number of days participants reported at least 5 eating episodes 

during the recording periods was found, with the median number increasing from 1.5 days at the start 

of treatment to 3 days at the close of treatment. While meals and snacks could not be defined within 

the current study1, increases in the adoption of an eating pattern characterised by 5 eating episodes 

daily reflects the minimum recommended frequency promoted within the CBT treatment model of 3 
meals and 2 to 3 snacks per day (Fairburn et al. 2008b). Coupled with reductions in binge eating 

episodes, such findings suggest a shift toward the adoption of regular eating following treatment within 

the current study sample.  

 

Notable was the lack of a significant change found in the number of days participants reported (at least) 

6 eating episodes per day, with no participants achieving the primary outcome criterion for regular 

eating, defined as 3 meals and 3 snacks daily, at the close of treatment. While 3 meals and 2 to 3 

snacks are recommended within the CBT model of treatment (Fairburn et al. 2008b) and by Tupu Ora 
Eating Disorder Services, the lack of participants achieving the upper recommendation of 6 eating 

episodes per day poses the question of achievability of such a target within the relatively short treatment 

duration of 12 weeks. Proponents of CBT for the treatment of BN have previously proposed a longer 

treatment course of 20 weeks (Fairburn et al. 1993b). The average duration of bulimic behaviours within 

the current study sample was 10 years, suggesting a lengthy history of chaotic eating behaviours. As 

such, it may be reasonable to conclude a greater length of time may be required to implement 

behavioural changes and achieve the upper target of 6 eating episodes per day. However, it is important 

 
1 Multiple participants failed to define their intake as a meal or snack within their food diaries and there were 
inconsistencies between participant definitions of a meal or snack (e.g., black coffee reported as a meal). The 
time of eating could not be used to define the eating occasion as eating times did not reflect conventional meal 
and snack times. The caloric content of an eating episode was not used to define the eating occasion as no 
definition of what constitutes a meal or snack could be found within relevant literature and requirements differ on 
an individual basis (section 3.6.1).  
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to note that similar trends have previously been reported following a lengthier 20-week treatment course 

of individual CBT or interpersonal therapy (Shah et al. 2005). Indeed, despite the total frequency of 

eating episodes increasing following treatment, only 13% (n=20) of bulimic participants (n=158), the 

majority of whom had received CBT, achieved a daily eating pattern approaching CBT 
recommendations of 3 meals and 1 snack (defined by at least 80 meals and at least 21 afternoon snacks 

within a 28-day period). Such participants had a relatively similar average duration of binge eating to 

those within the current study of 12.1 years. These findings resemble the median frequency of 4.4 

eating episodes daily within the current study sample at the close of treatment.  

 

There is evidence to suggest binge eating and compensatory frequencies may reduce with 

improvements in eating frequencies below the targeted 3 meals and 3 snacks daily, with meal timing 

having a potential influence on such behaviours. In the aforementioned study performed by Shah et al. 
(2005), the group of individuals achieving the favourable pattern of 3 meals and 1 snack per day 

following treatment had the highest abstinence rates of 70%, defined as zero binge eating and purging 

behaviours within the prior 28-day period. Notable were the lower abstinence rates of 23% in the group 

of participants reporting similar meal frequencies with fewer afternoon snacks, suggesting the timing of 

eating may have a pertinent influence on participants' treatment outcomes. Similar indication as to the 

importance of meal timing was reported by Ellison et al. (2016) whereby an increase in reported 

consumption of evening meals, specifically, predicted a significant reduction in the frequency of binge 

eating in 68 bulimic participants four months following treatment with CBT or integrative cognitive 
affective therapy. With the probability of binge eating previously found to peak after midday and during 

the late evening hours (Smyth et al. 2009), the incorporation of eating episodes within particularly 

vulnerable time periods (in an attempt to ameliorate the temptation of binge eating) may prove beneficial 

in those failing to achieve regular eating. Considering the pronounced interindividual variability noted in 

the patterns and frequencies of bulimic behaviours of the current study sample, it may be reasonable 

to suggest the creation of such targets should be performed on an individual basis.   

 
It is important to note that the reliability of meal and snack frequencies reported in the aforementioned 

studies, which were collected via retrospective recall for the prior 28-day period, may be questionable. 

Indeed, while the EDE interview was used to collect such meal frequencies, validation studies 

comparing the reported number of meals and snacks with actual intake are lacking for this component 

of the EDE interview. The importance of such validation may be further supported by findings from the 

current study whereby zero calorie food items were reported as meals and snacks within participant 

food diaries (e.g., black coffee) and had to be manually excluded from the total eating episode tally prior 

to analysis, in accordance with Fairburn et al. (2008b). The labelling of such items as meals and snacks 
may suggest a need for individualised nutrition support. Bulimic participants have previously reported 

difficulties regarding what ‘normal’ eating entails during group CBT (Lee & Rush 1986). In addition, the 

timing of meals and snacks reported within the current study sample did not consistently reflect standard 

meal and snack times, which may suggest limitations of the recalled patterns reported in prior studies.  
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The frequency of daily meal and snack intake has previously been reported via weekly questionnaires 

during a 10-week guided self-help form of individual CBT (with the use of daily monitoring records 

encouraged to aid participant recollection) (Zendegui et al. 2014). Indeed, to measure associations 

between regular eating patterns and the frequency of binge eating, a clinical sample of 38 students with 
repeated binge eating (52.6% of which met the criteria for BN) reported the number of days they 

adhered to regular eating patterns, defined as 3 meals and 2 to 3 snacks daily, as well as weekly binge 

frequencies. Significant associations were found between regular eating and binge eating, with a higher 

number of days characterised by regular eating (per week) associated with lower frequencies of binge 

eating. While the average number of days participants adhered to regular eating patterns was not 

provided, such findings may support that the increase (borderline significant) in the number of days 

participants achieved five eating episodes within the current study may have had a beneficial impact on 

binge eating frequencies. However, it is important to note that additional factors such as improvements 
in eating disorder-related psychopathology following treatment may have also contributed to the 

reduction of binge eating within the current study sample.  

 

5.2 Binge eating and compensatory behaviours 

In the following discussion diary results are reported as weekly but it is recognised that they span 6 
days rather than 7 days.  
 
5.2.1 Frequencies of binge eating  
Significant reductions in the frequency of binge eating were found following treatment across all 
methods of investigation. The median number of weekly binge episodes decreased from 7 to 2.5 as per 

food diaries, and from between 4 and 5.752 (reported in weeks 1 and 2, respectively) to 2.5 in week 12 

as reported via self-recall (section 4.4). The net reductions reflect those reported in previous group CBT 

interventions treating participants with similar (mean) weekly baseline binge frequencies, viz., 6.6 to 2.7 

(Blouin et al. 1994) and 7.9 to 3.5 (Jones & Clausen 2013), and are less favourable than studies 

recruiting individuals with higher baseline frequencies which reported greater net reductions in such 

frequencies following treatment, viz., mean weekly 12.5 to 3.7 (Lee & Rush 1986), median 10 to 3 per 

28 days (Wade et al. 2017) and mean weekly 14 to 1.1 (Dedman et al. 1988). Notable was the labelling 
of relatively small amounts of food within food diaries as binge eating episodes, which suggests the 

diaries captured both subjective and objective binge eating patterns. Significant reductions in the 

frequency of binge eating episodes remained when accounting for objective binge episodes only, as 

collected via the EDE-Q, which are defined by a large consumption of food and a simultaneous loss of 

control over eating. Indeed, objective binge episodes decreased in the current study from a median of 

15.5 per month to 13.5 per month as reported in weeks 1 and 12, respectively, with respective ranges 

of 5 to 56 and 0 to 32 (section 4.4.3). Such trends are consistent with Chen et al. (2003), who reported 

significant reductions in objective binge episodes as per the EDE interview following group CBT, with 
mean binge eating frequency decreasing from 28.2 at baseline to 10.6 post-treatment. The elevated 

baseline frequencies for participants recruited by Chen et al. (2003) relative to the current study sample 

 
2 Reflects the week of diary recording.  
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may partially reflect the DSM IV diagnostic criteria used, which has a higher threshold for binge eating 

and compensatory frequencies. 

 

Reductions in the frequencies of binge eating may be expected provided the frequency of eating 
episodes (meals and snacks) simultaneously increased over the treatment period. Coupled with the 

significant increases in non-binge daily energy intake and improvements in dietary restraint (as per the 

EDE-Q), such findings may suggest a relaxation of dietary restriction which is a potential antecedent 

for binge eating. Indeed, such findings align with the CBT model whereby reducing dietary restraint and 

adopting regular eating patterns are encouraged with the aim of reducing binge eating frequency 

(Fairburn 2008a, Fairburn et al. 2008b).  

 

5.2.2 Frequencies of compensatory behaviours  

5.2.2.1 Weekly frequencies (food diaries and self-recall)  
No significant changes were found between the start and close of treatment in the weekly frequencies 

of total compensatory behaviours, vomiting episodes or alternative compensatory behaviours, as 

collected by food diaries and self-recall. Such findings contrast with the improvements reported for binge 

eating episodes recorded via the same methods. Notable was the imbalance between the maximum 

reported frequency for vomiting episodes relative to binge eating episodes at the close of treatment, as 

per food diaries and self-recall. Indeed, while the maximum number of binge eating and vomiting 

episodes tended to reflect one another at the start of treatment, the maximum number of vomiting 

episodes trended higher at the close of treatment (sections 4.4.1 and 4.4.2). Quantifying such trends, 
a maximum number of 15 vomiting episodes relative to 8 binge episodes were reported via week 12 

self-recall, and to a lesser extent, 8 vomiting episodes relative to 5 binge episodes were recorded in 

week 12 food diaries. Such findings are unexpected given the aforementioned reductions in binge 

eating frequencies, which typically precede vomiting episodes.  

 

The aforementioned imbalance between binge eating and vomiting frequencies reported at the close of 

treatment suggest abstaining from compensatory behaviours following reductions in the stimulus for 

binge eating was proving a challenge for some participants. These findings also indicate, counter to the 
increased intake of eating episodes (meals plus snacks), that non-binge meals are being vomited. Lee 

& Rush (1986) reported similar findings whereby, despite bulimic participants achieving remission from 

binge eating, participants continued to vomit meals and snacks following treatment with group CBT. 

Compensatory behaviours are typically implemented to prevent weight gain and therefore the continued 

use of vomiting may indicate a persistence in the core bulimic beliefs concerning body image, which 

facilitates the maintenance of the disorder. This may be supported by participants’ close of treatment 

EDE-Q scores which showed a lack of or minimally significant improvements in measures for concern 
with body shape and weight (the latter achieved significance at the 10% level) (section 4.7.1, Table 19). 

These findings suggest that bulimic individuals may be vulnerable to perceiving regular eating habits 

as excessive eating, prompting an attempt to rid themselves of such meals and/or snacks. Findings by 

Ellison et al. (2016) may support such a notion where a reduced intake of mid-morning snacks and 
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lunch meals throughout the duration of varying treatments for BN predicted a reduced frequency of 

purging (vomiting, laxative, or diuretic misuse). 

 

The aforementioned findings may highlight challenges associated with altering bulimic perceptions, 
cognitions, and behaviours, which may be expected given the lengthy average 10-year duration of the 

disorder within the current study sample. Addressing such cognitions and behaviours may prove a 

lengthy process, with previous findings from a longitudinal study reporting remission from concerns with 

body shape and weight to take a median of 19 months following psychotherapeutic treatment, and 

remission from binge eating and vomiting to take 10 to 11 months in bulimic outpatients (Clausen 2004).  

 

An alternative explanation regarding the elevated maximum number of compensatory behaviours, 

relative to binge eating, may be the use of compensatory behaviours as a method of relieving anxiety 
associated with eating and its potential impact on body weight. Indeed, relative to controls, significantly 

higher ratings of anxiety and urges to vomit following the consumption of standardised test meals have 

been found in untreated bulimic individuals, despite consuming less food (Rosen et al. 1985). Within 

the same study, the prohibition of vomiting following eating was suggested to have reduced the amount 

of food consumed by bulimic individuals. The significant increase in eating episodes (meals plus 

snacks) within the current study sample by the close of treatment may have thus perpetuated symptoms 

of anxiety and subsequently the behaviour of vomiting as a temporary relief from such symptoms. This 

notion may be supported by the lack of significant improvement found for concern with body shape and 
severity of anxiety within the current study sample (section 4.7.1, Table 19).  

 

5.2.2.2 Monthly frequencies (EDE-Q)  
In contrast to the aforementioned weekly reports, significant reductions in the monthly (28 day) 

measures of compensatory episodes, representing the 28-days prior to treatment and final 28-days of 

treatment, were found as per the EDE-Q at the close of treatment. The median number of compensatory 

behaviours decreased over the course of treatment from 17.5 per month to 12.5 per month. Significant 
reductions were also found over the course of treatment in the frequency of vomiting, with the median 

number of episodes decreasing from 13 per month to 11 per month, with respective ranges of 0 to 56 

and 0 to 32. A lack of significant change was found in the frequencies of the less common compensatory 

behaviours including excessive exercise and laxative misuse though the maximum of the former 

trended upwards at the close of treatment. Notable, was the relative balance between the frequency of 

binge episodes to vomiting episodes reported within the week 12 EDE-Q, which contrasts with the 

aforementioned findings of the week 12 food diaries and self-recall. The reasons for such discrepancies 

are unclear, there is the potential that recalling frequencies over the prior month may prove more difficult 
than recalling frequencies over the prior week. However, inaccuracies were also noted in the 

discrepancies between participant food diaries and weekly recalls, despite reflecting the same week of 

treatment (see section 5.2.5).  
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Comparisons between the significant monthly changes in compensatory behaviours captured by the 

EDE-Q and the contrasting non-significant findings captured by the food diaries and self-recalls are 

limited by the differing time frames assessed. Given the small sample size of the study, the larger time 

frame assessed by the EDE-Q may allow for the capturing of significant trends in compensatory 
frequencies relative to the shorter time frames assessed by the food diaries and self-reports. However, 

changes in the frequencies of compensatory behaviours collected via food diaries and self-recall from 

the start to close of treatment were inconsistent with no clear trend noted and, despite the small sample 

size, significant trends were previously achieved by such methods for binge eating.  

 

5.2.3 Interindividual variability in binge eating and compensatory frequencies  
Notable was the variability in the monthly (28 day) frequencies of binge eating (and vomiting) between 

participants, with the EDE-Q reporting ranges from 5 to 56 (0 to 56) per month at the week 1 time point 

and 0 to 32 (0 to 32) per month at the week 12 time point. Variability in the frequencies of binge eating 
behaviours between bulimic individuals are reflected in the literature (Woell et al. 1989, Mitchell et al. 

1981). In a sample of 40 bulimic women weekly binge eating episodes were found to range from 1 to 

46, though vomiting ranges were not provided (Mitchell et al. 1981). Such interindividual variability in 

compensatory frequencies, specifically, are indicative of varying severities of BN among the current 

study sample. Indeed, the DSM V criteria defines the severity of BN by the weekly frequency at which 

one engages in compensatory behaviours, with an excess of 13 episodes weekly classified ‘extreme’ 

and engagement in less than 4 compensatory episodes classified ‘mild’ (APA 2013). Such varying 

severities among the current study sample may highlight the potential limitations of group CBT, as 
particular individuals with a greater severity of BN may require additional attention during treatment to 

change frequent habits. However, in contrast to such a notion, Lee & Rush (1986) previously reported 

elevated use of purging behaviours at baseline to be associated with a greater response to group CBT.  

 
5.2.4 Abstinence and remission  
The definition of abstinence following group CBT within the current literature is poorly defined. 

Frequencies captured over one week to one month have been used to define abstinence or remission 

following CBT, with the former time frame more commonly used. Multiple studies have reported binge 

frequencies and vomiting separately or failed to account for both binge eating and compensatory 
behaviours. Abstinence from binge eating following group CBT has therefore been reported as 0% to 

69% (Lee & Rush 1986, Blouin et al. 1994, Dedman et al. 1988, Kettlewell et al. 1992, Wilfley et al. 

1993, Jones & Clausen 2013) with lower rates reflecting the longer assessment time frames over which 

bulimic frequencies were measured (i.e., one month/28 days) (Chen et al. 2003). Abstinence from 

vomiting (± alternative purging behaviours) has been reported as 13.3% to 53.8% (Blouin et al. 1994, 

Schneider & Agras 1985, Jones & Clausen 2013, Lee & Rush 1986).  

 

There is a lack of evidence investigating abstinence from both binge eating and vomiting following group 
CBT, with few studies presenting such information. Bailer et al. (2004) accounted for both binge eating 

and vomiting (plus laxative misuse) and reported 12.2% of participants to be abstinent from both 
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behaviours, defined as zero episodes within the preceding month, following group CBT. 29.3% of 

participants (including those abstinent) were deemed ‘remitted’ according to the DSM IV criteria, 

whereby such behaviour frequencies on average equated to less than two episodes per week. Chen et 

al. (2003) also collected bulimic frequencies over a one-month (28 day) time frame, and in contrast, 
reported all participants continued to meet the DSM IV criteria for BN at the close of group CBT. The 

DSM V criteria has since replaced the DSM IV criteria used in such studies. Such replacement has led 

to the reduction in weekly diagnostic thresholds of bulimic behaviours to an average of once weekly 

over a three-month period as opposed to twice weekly, which may negatively impact remission rates.  
 

Two participants (25%) within the current study reported zero binge eating and compensatory 

behaviours at the close of treatment via their week 12 self-reports and food diaries. One of these 

participants reported zero binge eating and compensatory frequencies within the last four weeks of 
treatment as per the EDE-Q. The current DSM V criteria requires a ‘sustained period of time’ to have 

passed where an individual engages in minimal or zero bulimic behaviours3 to meet the criteria for 

partial or full remission, respectively (APA 2013). As such, the EDE-Q, which provides a measure of 

binge eating and compensatory frequencies over a 28-day period, may provide a reasonable indication 

as to the potential partial remission status of the current study sample. Using such criteria, one 

participant (who reported zero binge eating and compensatory behaviours in their week 12 EDE-Q) 

may be deemed partially remitted at the close of treatment. The EDE-Q dietary restraint score (a 

potential indicator of compensatory behaviours) for this participant also reflected normative population 
data at the close of treatment. All remaining participants continued to meet the current DSM V average 

threshold of once weekly for binge eating at the close of treatment.  

 

Caution should be adopted in interpreting the aforementioned remission status of the current study 

sample. A minimum of a 3-month follow-up would provide a better indication as to the full remission 

status of study participants as BN is typically diagnosed taking into consideration the average frequency 

data across the prior 3-month period (APA 2013). The need for such follow-up may be supported by 
group CBT studies which have reported increases in binge eating and/or vomiting frequencies between 

post-treatment and a 3 to 6-month follow-up period (Kettlewell et al. 1992, Schneider & Agras 1985). 

However, such trends are not consistently observed (Lee & Rush 1986). In addition, self-evaluation 

based on body weight and shape as well as the exclusion of anorexia nervosa, which are also listed 

within the DSM V criteria for BN, should be accounted for with clinician input on such factors appropriate.  

 

It is noted that while multiple measures of dietary restraint were captured by the EDE-Q, behaviours 

such as ‘skipping meals’ and ‘delaying breakfast’ were described in a few participants’ food diaries at 
the close of treatment. However, due to the adoption of an 8-hour fasting criterion used within the current 

study (which aligns with that described within the EDE-Q), restrictive behaviours below the 8-hour 

fasting threshold were not captured by food diaries (or via weekly self-reports). In addition, while such 

 
3 Self-evaluation based on body shape and weight must also be assessed, as well as the exclusion of anorexia 
nervosa which should be performed by a clinician (see section 2.1 for the diagnostic criteria for bulimia nervosa). 
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behaviours were evident in participant food diaries, some participants reported them, and others failed 

to report such restrictive practices. The ambiguity of what constitutes dietary restriction may thus create 

difficulties for capturing all potential eating disorder-related behaviours. Reducing the 8-hour criterion 

for fasting adopted by the current study for frequencies reported by self-recall and within food diaries 
may have permitted the capturing of additional dietary restrictive practices below the 8-hour threshold. 

This is of importance as findings from a recent population survey in South Australia found dietary 

restrictive practices to be the more common compensatory method adopted by bulimic individuals 

relative to purging behaviours (Bagaric et al. 2020).  

 

5.2.5 Inconsistencies in reported frequencies  
Inconsistencies in the reported frequencies of participants between both successive weeks and within 

participant food diaries and weekly recalls, reflecting the same week of treatment, were noted and may 

be indicative of error in participant reporting.  
 

The maximum recalled weekly frequencies for binge eating and vomiting drastically decreased from a 

reported 30 episodes in week 1 to a reported 14 episodes in week 2 (section 4.4.2, Table 10). The week 

1 reports reflected the week prior to treatment and the week 2 reports reflected the first week of 

treatment. Such drastic improvements following one introductory session of CBT are unexpected 

particularly provided the average duration of bulimic behaviours was 10 years within the current study 

sample. Similar discrepancies were found by Wilson et al. (1986) whereby bulimic individuals recalled 

higher binge and vomit frequencies in their enrolment interviews relative to their self-monitoring 
frequencies in the following 1-to-2-week period. Yates & Sambrailo (1984) found similar discrepancies 

between recall at enrolment interviews and during baseline self-monitoring, with the former exceeding 

the latter. Such findings may suggest a tendency for individuals to overestimate the frequencies of 

behaviours via recall, or that behaviours are influenced by the act of self-monitoring, or that all 

behaviours are not disclosed upon self-monitoring. There is evidence to suggest bulimic individuals 

may have difficulty recalling binge episodes and less difficulty recalling the number of days on which 

binge eating occurred (Wilfley et al. 1993).  
 
Inaccuracy in recalled frequencies and/or monitoring of frequencies are also reflected in participants’ 

weekly self-recalls and food diaries. Indeed, despite capturing the same weeks of treatment, there are 

discrepancies in the number of bulimic behaviour frequencies reported between food diaries and self-

recall (sections 4.4.1, Table 9 and 4.4.2, Table 10). While median values reported were similar, the 

maximum frequencies reported via recall tended to exceed those reported within the food diaries. It is 

noted that the food diaries captured 6-day periods whereas recall captured a 7-day period, which may 

partially account for such discrepancies. However, the discrepancy between the maximum number of 
vomiting episodes reported within participant diaries in week 12 (8 episodes) relative to that reported 

via recall in the same week (15 episodes) was unexpected and may be indicative of errors in recall or 

diary reporting. It seems unlikely differing timeframes are the sole contributors for such discrepancies.   
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5.3 Caloric and macronutrient intake 

5.3.1 Population data: Comparative tool for daily energy and macronutrient intakes   
The dietary intake of the New Zealand population aged 15 years and above (n=4721) was collected via 

24-hour dietary recall in the 2008/2009 New Zealand Adult Nutrition Survey, a national population-

based survey (Heath et al. 2011). While population intake may not necessarily reflect nutritional 

adequacy or ‘ideal’ dietary intake, it may provide a comparative tool for assessing the relative normalcy 

of participants’ dietary intake following group CBT. The daily caloric and macronutrient intakes of 

participants were compared with the dietary intake of the New Zealand population, with the latter acting 

as a comparative group in the absence of a study control group. The median dietary intake for the 
relevant age brackets and gender reflecting the current study sample are presented in Table 21, and 

the macronutrient distribution of such brackets in Table 22.  

 
Table 21. The daily energy and macronutrient intake of the relevant age brackets and gender of the New Zealand 
population reflecting that of the current study sample.  
 

  Female Male 

Age (Years) 15 - 18 19 - 30 31 - 50 19 - 30 

Energy (kcal)  1825 1971 1869 2824 

Protein (g) 67 72 77 111 

Fat (g)  68 71 74 102 

Saturated Fat (g) 28.1 27.9 28.8 40.7 

Monounsaturated Fat (g)  23.7 26.1 26.5 38.5 

Polyunsaturated Fat (g)  8.9 9.3 10.3 13.1 

Cholesterol (mg) 199 248 224 334 

Carbohydrate (g) 231 239 209 327 

Sugars (g) 111 120 94 140 

Dietary Fibre (g)  15.6 17.0 17.9 23.1 

Data are median intake of a NZ population sample (Parnell & Fleming 2011a).  

 

Table 22. Percentage of total energy derived from protein, fat, and carbohydrate for the New Zealand population.  

  Female Male 

Age (Years)  15 - 18 19 - 30 31 - 50 19 - 30 

Protein (%) 15.2 15.4 17.0 15.8 

Fat (%) 33.6 33.0 34.5 33.6 

Carbohydrate (%) 50.8 49.3 45.5 47.1 

(Parnell & Fleming 2011a).  



 Chapter 5: Discussion 

 74 

5.3.2 Binge intake (per episode)  
The median caloric intake per binge eating episode was 2144 kcal. Such value aligns with previous 

reports from studies estimating the intake of binge episodes using food diaries whereby the average 

episode approximated between 1459 kcal to 2415 kcal (Rosen et al. 1986, Gendall et al. 1997, Alpers 

& Tuschen-Caffier 2004). Similar to previous findings (Woell et al. 1989), the caloric content of binge 

eating episodes varied dramatically with the minimum caloric content of a single binge episode 
approximating to 156 kcal and the maximum, 13,890 kcal. Such findings highlight the subjective nature 

of binge eating, and suggest that alternative factors, other than caloric content, may influence a bulimic 

individual's characterisation of binge eating.  

 

The macronutrient distribution of binge eating comprised 11.2% of energy derived from protein, 38.6% 

from fat (15.1% from saturated fat) and 47.8% from carbohydrates (17.2% from sugar). Such a 

distribution aligns with the average macronutrient distribution reported in previous studies whereby 41% 
to 52% of energy was attributed to carbohydrates, 8% to 12.6% from protein and 37% to 49% from fat 

(Mitchell & Laine 1985, Kissileff et al. 1986, Gendall et al. 1997, Woell et al. 1989, Alpers & Tuschen-

Caffier 2004, Van der Ster Wallin et al. 1994b). Together, the aforementioned findings support a 

consistency between the characteristics of binge eating episodes reported within the literature and the 

current study sample.  

 

5.3.3 Non-binge caloric intake (per day)  
The non-binge daily intake may provide an indication as to the relative nutritional adequacy of 

participants’ dietary intake in the absence of binge eating, a goal strived for throughout treatment with 
CBT. Significant increases were found in the non-binge caloric intake of participants, with the non-binge 

daily caloric intake increasing from a median of 1822 kcal at the start of treatment to 2387 kcal at the 

close of treatment (section 4.5.2, Table 13). Such increases may be expected given the concomitant 

improvements found in dietary restraint scores and eating frequencies (meals/snacks) at the close of 

treatment.  

 

5.3.3.1 Non-binge caloric intake at baseline  
The median daily non-binge intake of 1822 kcal at the start of treatment was relatively elevated 
compared to previous studies using food diaries where a median non-binge intake of 1302 kcal (Gendall 

et al. 1997) and average intake of 1118 kcal (Alpers & Tuschen-Caffier 2004) per day were reported 

over respective periods of two weeks and two days. Such discrepancies suggest the baseline dietary 

restraint practised within the current study sample may be lower than that practised by bulimic 

individuals in the literature. While dietary restraint measures were not provided by the aforementioned 

studies, reports of pre-treatment dietary restraint scores (as per the EDE interview) from previous CBT 

investigations contest such a notion, with restraint scores reflecting those of the current study sample 

(Chen et al. 2003, Jones & Clausen 2013).  
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The larger sample sizes of the aforementioned studies (n= 39 and 50) may have influenced the median 

or average non-binge caloric intakes reported. Indeed, within the small sample size of the current study 

sample, variable intakes in the average daily non-binge intake of participants were noted, with intakes 

ranging from 1181 kcal to 2434 kcal in week 1. Notable, are discrepancies in the demographics between 
the current study population and the aforementioned studies which may partially account for the lower 

non-binge caloric intake reported. Both inpatient and outpatients were recruited by Alpers & Tuschen-

Caffier (2004), the former of which may present with a higher severity of BN. Those recruited by Alpers 

& Tuschen-Caffier (2004) had an average BMI of 20.4 kg/m2 (lower than the current study population 

in week 1, 24.1 kg/m2) which may partially account for the lower non-binge intake reported. While the 

age and BMI of participants recruited by Gendall et al. (1997) were similar to the current study sample, 

the gender of participants differed. All participants recruited by Gendall et al. (1997) were female 

whereas one male participant (12.5%) was included within the current study sample. Such differences 
may partially account for the lower non-binge caloric intake reported by Gendall et al. (1997). Indeed, 

findings from the 2008/2009 NZ Adult Nutrition Survey report consistently lower median energy intakes 

among the female population relative to their male counterparts (Parnell & Fleming 2011a).  

 

5.3.3.2 Non-binge caloric intake at baseline relative to the general New Zealand population  

Each individual participants’ average daily non-binge intake in week one was compared with the 

population intake, for their respective age brackets and gender. Five participants (62.5%) had intakes 

below the population median, meeting 63.2% to 89.4% of the population intake at the start of treatment. 
Such trends are consistent with previous studies reporting bulimic individuals to consume significantly 

fewer daily calories than controls during non-binge periods (Alpers & Tuschen-Caffier 2004, Van der 

Ster Wallin et al. 1995). In contrast, three participants (37.5%) had daily non-binge intakes which 

exceeded the population median by 116.7% to 125.5% at the start of treatment, two of whom had dietary 

restraint scores within the clinical range. Gendall et al. (1997) reported similar variability in the intake of 

50 bulimic women recording their intake via food diaries whereby 26% of participants had non-binge 

intakes exceeding the population median, and 74% had intakes less than or equal to the population 
median, the magnitude of which was not provided.  

 

As noted, two of the three participants with intakes exceeding the population median also had baseline 

dietary restraint scores within the clinical range. Such findings may suggest dietary restraint may not 

consistently reflect caloric restriction. Elevated restraint scores may suggest the use of alternative forms 

of dietary restriction such as the forbidding of food items, which may not necessarily reduce caloric 

intake. An alternative explanation to be considered are imbalances in appetite-regulating hormones, 

which, as previously mentioned (see section 2.3.4), have been reported in bulimic individuals and are 
postulated to play a role in bulimic eating patterns. Indeed, if such imbalances are present, the lack of 

satiety (or subthreshold level of satiety) following eating may promote a perception of under-eating and 

hence, dietary restriction. Relative to controls, bulimic individuals have been found to self-report higher 

levels of hunger following both binge eating and non-binge eating (Walsh et al. 1989). However, satiety 

hormones and hunger were not investigated within this study. Another point to consider is that energy 
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requirements vary on an individual basis and may be influenced by an individual's gender, age, body 

weight, height, and level of physical activity. As such, although the caloric intake of three participants 

exceeded the population median, such intakes may not necessarily exceed or meet the participants’ 

individual energy requirements, which may account for the elevated dietary restraint scores. Direct 
measurement of basal metabolic rate and collection of daily physical activity diaries would provide a 

better estimate of participants' individual requirements, particularly in the case of bulimic individuals 

who have been found to have lower basal metabolic rates (Obarzanek et al. 1991). Such methods were 

not within the scope of the current study.  

 

5.3.3.3 Non-binge caloric intake at the close of treatment relative to the general New Zealand 
population  
Despite significant increases found in the non-binge daily caloric intake of participants, the non-binge 
caloric intake for two participants remained below the population median for their respective age and 

gender, meeting 60.3% and 81.1% of the population intake. In contrast, three individuals whose intakes 

were previously below the population median increased to relatively resemble or exceed the population 

median, with intakes comprising 113.1% to 132.6% of the population intake at the close of treatment. 

For the remaining three individuals whose start of treatment caloric intakes resembled or exceeded the 

population median, the close of treatment intakes comprised 124.3% to 240.6% of the population intake, 

with the intake of two participants increasing further from week 1.  

 
The non-binge caloric intake of participants may be expected to increase provided the reduction in 

dietary restraint scores and increase in frequency of non-binge meals and snacks at the close of 

treatment. While achieving the population intake does not imply nutritional adequacy, improvements in 

intake toward the population intake, particularly in individuals whose intakes were below the population 

median may be indicative of a shift toward the normalisation of eating. Such increases may further 

reduce the risk for nutritional inadequacy within the non-binge diet. Notable was the increase in intake 

for individuals with start of treatment intakes reflecting or exceeding the population intake, one of whom 
had an intake comprising 240.6% of the population intake by the close of treatment. While energy 

requirements differ on an individual basis, more than doubling the population intake may increase the 

risk for excessive intake, which may be detrimental to health in the long-term. Such findings suggest 

some participants may benefit from additional individual nutritional guidance and education following 

treatment once a regular eating pattern has been established. Indeed, qualitative reports have 

previously suggested bulimic individuals tend to struggle to understand what constitutes normal eating 

during CBT treatment (Lee & Rush 1986). Such education and support should be provided by a clinician 

trained in eating disorders with careful attention to language to prevent the regression of progress 
achieved from treatment. The need for individualised support may be further supported by findings 

whereby the non-binge caloric intake of two participants remained below the population median at the 

close of treatment.  
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5.3.4 Non-binge macronutrient intake  
Significant changes were found in the intake of specific macronutrients from the start to close of 

treatment, with the intake of total fat (including saturated, polyunsaturated, monounsaturated fats), 

cholesterol, sugars and dietary fibre increasing (section 4.5.2, Table 13). Despite an increasing trend, 

significant changes in carbohydrate intake were not achieved and increases in protein intake were 

borderline significant. With the exception of protein and dietary fibre, there are no absolute 
recommendations reflecting the grams of macronutrients which indicate adequacy or inadequacy within 

the NZ population, and such requirements may vary between individuals. Population intake data may 

therefore provide a reasonable frame of reference to compare the normalcy of participants intake. 

However, actual recommendations for such macronutrient intakes are not available.  

 

Similar to the aforementioned patterns found with baseline caloric intake, five participants had baseline 

macronutrient intakes below the population median (excluding one participant whose carbohydrate 
intake reflected the population intake). In contrast, the macronutrient intakes of the three participants 

with baseline caloric intakes exceeding the population median were more variable, with macronutrient 

intakes approaching, meeting, or exceeding the population intake at baseline. These two groups of 

participants will be discussed separately.  

 

5.3.4.1 Non-binge macronutrient intake at baseline  
The same five participants (62.5%) with caloric intakes below the population median in week 1 similarly 

had macronutrient intakes below the population median for protein, total fat, and carbohydrates, except 
for one participant who had intakes reflecting the population intake for the latter. Such a trend is 

expected given the macronutrients, protein, fats, and carbohydrates, contribute to caloric intake. The 

intake of such participants comprised 58.3% to 90.3% of the population intake for protein, 52.4% to 

91.6% for fat, and 61.7% to 104.7% for carbohydrates. Notable were the less consistent macronutrient 

trends of the three participants (37.5%) who had caloric intakes meeting or exceeding the population 

median in week 1. These three participants had macronutrient intakes which approached, reflected, or 

exceeded the population median, with such intakes comprising 88.8% to 197.6% of the population 

intake for protein, 108% to 136.7% for total fat, and 92.1% to 121.9% for carbohydrates at the start of 
treatment.  

 

The nutrient intake of untreated outpatient bulimic women (n=50) recording their intake via food diaries 

has previously been compared to population data (Gendall et al. 1997). Similar trends were reported 

whereby a small proportion of individuals had daily non-binge intakes exceeding the population and a 

larger proportion had intakes below or equal to the population median. Indeed, while the magnitude of 

such discrepancies was not provided, 34% of participants exceeded the population intake for protein, 
28% for carbohydrates and 16% for fat (18% for saturated fat). In contrast, the remaining participants 

had intakes equal to or below the population median for such macronutrients. Trends toward inadequate 

non-binge intakes are more consistent with the literature comparing the non-binge caloric and 

macronutrient intakes of bulimic participants to control groups (Alpers & Tuschen-Caffier 2004, Van der 
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Ster Wallin et al. 1995). Indeed, relative to controls, the non-binge intake of bulimic individuals, collected 

via 24-hour recall, has been found to be significantly lower in absolute amounts of calories, protein, fat, 

and carbohydrates, with an average non-binge intake of fat, protein and carbohydrate comprising 

40.4%, 48.5% and 41.6% that of controls, respectively (Van der Ster Wallin et al. 1995).  
 

5.3.4.2 Non-binge macronutrient intake at the close of treatment  
As previously mentioned, the average daily intake of total fat and protein attributed to non-binge eating 

significantly increased from the start to close of treatment, though the change in protein intake was 

borderline significant. In contrast, no significant changes were found in the average intake of 

carbohydrates attributed to non-binge eating.  

 

Of the five participants with macronutrient (and calorie) intakes below the population median at the start 
of treatment, the fat intake for one participant remained below the population median, meeting 52.5% 

of the population intake. In contrast, the fat intake for the remaining four participants increased to 

resemble or exceed the population intake with such intakes comprising 101.3% to 150.6% of the 

population median. While the protein intake for three of these same five participants remained below 

the population median at the close of treatment, the range of such intake increased with the 

macronutrient intake comprising 87.2% to 160.1% of the population median. No significant changes 

were found in the intake of carbohydrates attributed to non-binge eating at the close of treatment. The 

intakes of the aforementioned five participants may therefore be expected to remain below the 
population median (with the exception of the one participant whose intake resembled the population 

intake at the start of treatment). The carbohydrate intake at the close of treatment for these five 

participants comprised 53.2% to 120.5% of the population intake, with the intake of three participants 

remaining below the population intake.  

 

For the three participants whose baseline caloric intake reflected the population median and baseline 

macronutrient intake approached, reflected, or exceeded the population median, further increases were 
noted in the fat and protein intakes of such participants relative to the population intake. Indeed, the 

macronutrient intake for such individuals comprised 124.9% to 279.5% of the population median for 

protein and 114.7% to 295% for fat. While significant changes were not found in participants' 

carbohydrate intake, the carbohydrate intake of such individuals comprised 96.1% to 187.6% of the 

population median at the close of treatment. Similar to the close of treatment trends in caloric intakes, 

the maximum intake of protein and fat more than doubled the population intake. Such findings may 

further support the aforementioned notion pertaining to the importance of additional nutritional support 

and education following CBT treatment for a subset of participants. Indeed, as with calories, excessive 
intakes of protein and fat in the long term may increase the risk for chronic disease (Hooper et al. 2020).  

 

5.3.4.3 Relative adequacy of macronutrient intake at the close of treatment  
The lack of absolute nutrient recommendations for total fat and carbohydrate intake creates difficulties 

for determining the nutritional adequacy of such nutrients at the close of treatment. With most individuals 
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meeting or exceeding the population intake for fat, it may be reasonable to suggest inadequacy of such 

a nutrient may be relatively unlikely. Despite three participants consuming less protein than their 

population counterparts at the close of treatment, all participants met their respective RDI for protein 

suggesting a low likelihood of inadequacy. The same was true for protein intakes at baseline. Such 
discrepancies between population intake for protein and the RDI highlight the limitations associated 

with using population data as reference intakes, which as previously mentioned may not reflect an ‘ideal’ 

dietary intake.  

 

The lack of significant improvement in carbohydrate intake may suggest an intentional restriction of this 

food group by bulimic participants. Refined carbohydrate sources have previously been denoted 

‘forbidden’ by bulimic individuals and found to be largely absent from the non-binge diet relative to the 

binge diet (Kales 1990). In contrast, less obvious carbohydrate sources, which are high in dietary fibre, 
have previously been denoted ‘safe’ by bulimic individuals, and thus likely feature predominantly in the 

non-binge diet relative to the binge diet (Kales 1990). A restriction of refined carbohydrates within the 

current study population may be supported by the lower intakes of sugar (typically sourced from 

processed foods) and higher intakes of dietary fibre (typically sourced from less refined foods or less 

obvious carbohydrate sources) relative to the population intake. Indeed, the average sugar intake of six 

participants (including four of the five participants with lower baseline caloric and macronutrient intakes) 

was below the population intake at the close of treatment, meeting 47.9% to 89.2% of the population 

intake. In contrast, the fibre intake of all eight participants met or exceeded the population intake at the 
close of treatment, with intakes comprising 101.3% to 293.5% of the population intake.4 While lower 

intakes of sugar and higher intakes of dietary fibre are indicative of a healthful pattern of dietary intake, 

such imbalance, coupled with the lack of increase in carbohydrate intake, may be suggestive of dietary 

rules and restrictions governing eating. Such findings may be problematic as the exclusion of food 

groups and dietary rules have been postulated to perpetuate the binge eating and restrictive cycle 

characteristic of BN.  

 

5.3.5  Non-binge macronutrient distribution  
5.3.5.1 Acceptable macronutrient distribution range  
The acceptable macronutrient distribution range (AMDR) proposed for the NZ population recommends 

15% to 25% of total dietary energy should be obtained from protein, 20% to 35% from fat and 45% to 

65% from carbohydrates (NHMRC 2006). Such distribution aims to facilitate the achieving of the EAR 

for various nutrients whilst managing the risk of chronic disease. In addition, the proportion of energy 

derived from saturated fats and trans fatty acids is recommended to be limited to 8% to 10%.  
 
 
 

 
4 Three participants achieved the AI for dietary fibre at the close of treatment, and the remaining five participants 
had intakes that met 91.9% to 94.5% of the AI, suggesting fibre intake to be relatively adequate.  
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5.3.5.2 Non-binge macronutrient distribution at baseline  
The median percentage of energy derived from macronutrients attributed to non-binge daily intake for 

the study sample comprised 15.9% protein, 34.5% fat (10.9% saturated fat) and 43.5% carbohydrate 

at the start of treatment. Such macronutrient distribution meets the aforementioned AMDR for protein 
and fat and falls just outside recommendations for carbohydrate and saturated fat. A similar pattern 

remained upon separating the bulimic participants into their aforementioned groups (five participants 

versus three participants) with the exception of saturated fat, which was within recommendations for 

the group of five participants (Table 23). The macronutrient distribution of participants at the start of 

treatment differs from previous studies investigating the non-binge intake of bulimic individuals whereby 

carbohydrates were found to contribute a greater proportion of calories (47.8% to 56%) and fats, a lower 

proportion (23% to 30%) (Gendall et al. 1997, Alpers & Tuschen-Caffier 2004, Van der Ster Wallin et 

al. 1994b).   
 
Table 23. Macronutrient distribution of participants at the start of treatment following separation by group.  

WEEK 1  Protein Fat SAFA Carbohydrate 
Group of 5 15.4% 34.6% 8.6% 43.7% 

Group of 3  19.8% 34.4% 11.8% 43.3% 

Data are median percentages. Abbreviations: SAFA, saturated fat 

 

5.3.5.3 Non-binge macronutrient distribution at the close of treatment  
The median percentage of energy derived from macronutrients attributed to daily non-binge intake for 

the study sample comprised 16.7% protein, 37.5% fat (12% saturated fat) and 38.3% carbohydrates at 
the close of treatment. Such macronutrient distribution meets the AMDR for protein. However, the 

contribution of energy from fat (and saturated fat) exceeds the aforementioned recommendations, and 

the contribution of energy from carbohydrate falls below recommendations. A similar pattern remained 

upon dividing the bulimic participants into the aforementioned groups (five participants versus three 

participants) (Table 24), though a greater proportion of energy was derived from fats in the group of 

three individuals. The reported macronutrient distribution of the current study population differs from 

that reported for the NZ population, which meets the AMDR. Indeed, the contribution of energy for the 

relevant population brackets comprised 15.2% to 17% from protein, 33% to 34.5% from fat and 45.5% 
to 50.8% from carbohydrate (see section 5.3.1, Table 22 for the macronutrient ranges of the population).  

 
Table 24. Macronutrient distribution of participants at the close of treatment following separation by group.  

WEEK 12  Protein Fat SAFA Carbohydrate 
Group of 5 17.2% 36.2% 12.2% 39.5% 
Group of 3  16.1% 43% 11.7% 37.1% 

Data are median percentages. Abbreviations: SAFA, saturated fat  

 
5.3.5.4 Macronutrient distribution: Imbalance between carbohydrates and fat  
The macronutrient distribution at the close of treatment suggests the contribution of energy obtained 
from carbohydrates and fats is relatively imbalanced, with the contribution of energy from fats relatively 
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high and carbohydrates, low. This is of interest given that significant increases in fat intake were found 

at the close of treatment whereas carbohydrate intake remained unchanged. With the AMDR providing 

a recommended range of nutrients which aim to reduce the risk of chronic disease, pursuing the 

recommended balance of carbohydrates and fats is of importance. However, it is important to note that 
the AMDR does not provide information regarding the appropriateness of the intake (grams) for 

carbohydrates and fats and such recommendations are not available for the NZ population.  

 

Within the current study sample, the subgroup of five participants had fat intakes (grams) below the 

population median at the start of treatment despite the contribution of energy from dietary fat being 

34.6%, which is just below the upper recommendation of the AMDR. As such, the significant increase 

in the intake of fat (grams) following treatment may have been necessary from a nutritional adequacy 

standpoint in such individuals, despite the relatively high contribution of energy from fats at baseline. 
However, the lack of absolute (gram) recommendations pertaining to fat intake for the NZ population 

creates uncertainty in such conclusions. Intakes below the population may alternatively suggest the 

absolute fat intake of the population is relatively high. The aforementioned findings imply a need for a 

greater contribution of dietary energy from carbohydrate sources. This may be further supported by the 

lack of significant change in carbohydrate intake coupled with the close of treatment intake (grams) for 

such five participants comprising 53.2% to 120.5% of the population intake, with three of the five 

participants remaining below the population intake. A more favourable change in macronutrient intake 

following treatment for these five participants with starting intakes below the population may have 
included a smaller increase in the intake of fat coupled with an increase in carbohydrate intake. Indeed, 

while the intake of fat increased, with all five participants previously below the population median at 

baseline, the maximum intake for such participants comprised 150.6% of the population intake at the 

close of treatment, which may be indicative of excessive intake. Some of such energy intake may be 

better applied to the intake of carbohydrates to promote a balanced dietary intake.  

 

In contrast, the subgroup of three participants with fat and carbohydrate intakes (grams) approaching 
or reflecting the population intake at the start of treatment may benefit from differing recommendations 

and nutritional support. With fat intakes (grams) comprising 108% to 136.7% of the population intake 

and carbohydrate intakes 92% to 120% of the population intake at the start of treatment, it may be 

reasonable to suggest such baseline intakes are reasonably adequate, or a low likelihood of inadequacy 

is present. However, the lack of absolute (gram) recommendations for such macronutrients within NZ 

limit these conclusions. Such baseline intakes coupled with a baseline macronutrient distribution 

comprising 34.4% of energy from fats and 43.3% from carbohydrates (the latter of which falls below the 

AMDR) suggests a small increase in carbohydrate intake alone would have improved the macronutrient 
distribution for these three participants. In contrast, the significant increases in fat intake following 

treatment for such participants are less desirable. Indeed, the maximum fat intake for these three 

participants increased to 295% of the population intake at the close of treatment, with the median 

contribution of energy from fat increasing above the AMDR to 43% whereas the contribution of energy 

from carbohydrates remained below the AMDR at 37.1%.  



 Chapter 5: Discussion 

 82 

It is important to note, while dietary fats have many important functions within the body, one of which 

includes facilitating the absorption of fat-soluble vitamins (NHMRC 2006), excessive intakes may be 

detrimental to health. Indeed, higher intakes of total fat may facilitate higher intakes of saturated fat, the 

long-term implications of which may include cardiovascular complications (Hooper et al. 2020). The 
significant increases in both absolute total fat and saturated fat intake from the start to close of treatment 

coupled with elevated contribution of energy from saturated fat for both subgroups of the study sample 

may suggest a need for additional nutritional support and education. However, of note are similar trends 

of elevated saturated fat intakes among the general NZ population, with the contribution of energy from 

saturated fat for the relevant population brackets comprising 12.9% to 13.8%, which exceeds 

recommendations. These findings may partially implicate the NZ food market in the elevated energy 

contribution from saturated fat.  

  
5.3.6 Total intake (per day) 
5.3.6.1 Total caloric intake  
No significant change was found in total daily caloric intake (binge intake plus non-binge intake) 

following treatment, despite a decreasing trend from a median of 3860 kcal to 3445 kcal (section 4.5.3, 

Table 15). The total intake found within the current study falls between intakes previously reported for 

bulimic populations documenting their intake using food diaries where a median daily intake of 2493 

kcal (10,429 KJ) (Gendall et al. 1997) and average intake of 4273 kcal (Alpers & Tuschen-Caffier 2004) 

were found. The intake of all participants (100%) exceeded the NZ population median for their 

respective gender and age brackets, with intakes comprising 132.6% to 517.2% of the population intake 
at the close of treatment. Gendall et al. (1997) reported similar findings whereby, of 50 bulimic women 

recording their intake via food diaries, 83% had intakes exceeding the population median, the 

magnitude of which was not quantified. Positive associations have previously been reported between 

the total intake of bulimics and frequency of binge eating (Gendall et al. 1997, Woell et al. 1989), 

suggesting binge eating plays a contributing role in the heightened total caloric intake of bulimic 

individuals. Discrepancies between the caloric intake attributed to non-binge eating versus total intake 

(which includes binge eating) within the current study population support an influence of binge eating 

on total caloric intake. Indeed, while the non-binge daily intakes for 75% of participants were above the 
population median at the close of treatment, the magnitude of such elevations were lower than those 

found for total daily intakes comprising 113.1% to 240.6%, compared to 132.6% to 517.2% of the 

population intake at the close of treatment, respectively.   

 

5.3.6.2 Total macronutrient intake and distribution  
No significant change was found in the total macronutrient intake (binge intake plus non-binge intake) 

following treatment. In line with the elevated total caloric intake relative to the population intake, the 
average daily macronutrient intake for most of the participants exceeded the population intake for their 

respective age and gender at the close of treatment. Indeed, the total daily intake comprised 109.7% to 

399.5% of the population intake for protein, 114.7% to 579.9% for total fat (90% to 539.5% for saturated 

fat), 102% to 525.1% for carbohydrates (77.7% to 557.5% for sugar) and 129.3% to 602.1% for dietary 
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fibre. Such findings are similar to those reported by Gendall et al. (1997) whereby of 50 bulimic women 

recording their intake via food diaries, 76% and above (to 88%) had total daily intakes which significantly 

exceeded the population median intake for protein, fat, saturated fat, carbohydrate, sucrose, and dietary 

fibre. Such elevations in intakes, excluding sucrose, were attributed to the elevated total daily caloric 
intake.  

 

At the close of treatment, the median energy contribution of macronutrients comprised 14.8% from 

protein, 41% from total fat (14.1% for saturated fat) and 39.7% from carbohydrates (16.8% sugar) for 

participants’ total daily intake. Similar to the trends noted for participants’ non-binge intake, the 

contribution of energy from total fat exceeded the 20% to 35% AMDR and the contribution of energy 

from carbohydrates was below the 45% to 65% AMDR. The contribution of energy for protein fell just 

below the minimum AMDR. Such distribution deviates slightly from previous findings whereby the 
macronutrient distribution of the total daily intake of bulimic individuals has been found to comprise 41% 

to 56% of energy from carbohydrates, 32% to 38% from fat and 12% to 14% from protein (Weltzin et 

al. 1991, Woell et al. 1989). 

 
5.3.7 Limitations of population data  
Caution should be adopted when comparing the intakes of the current study sample, who recorded their 

intake prospectively via food diaries, with the NZ population data, who reported their intake via 

retrospective 24-hour dietary recall. Whilst the NZ population findings comprise a large sample size, 

which may strengthen findings, discrepancies may arise upon creating comparisons secondary to 

differing methods of data collection. The relatability of the NZ population intake data, collected between 
2008 and 2009, to the current study sample, collected during 2021, may be questionable. Indeed, with 

increasing trends in body weight within NZ, it may be reasonable to expect simultaneous increasing 

trends of dietary and caloric intake have occurred. However, findings comparing the intake reported 

within the 1997 National Nutrition Survey in NZ with the most recent 2008 survey are equivocal whereby, 

despite body weight increasing, trends for decreasing caloric intake overtime were found (though 

statistical significance was not achieved for females) (Parnell et al. 2011a). Recruitment of a control 

population recording their intake using the same methods of dietary collection may provide a better 

basis for comparison. It is also important to note limitations associated with using population data as a 
reference point. Population intake may not necessarily reflect nutritional adequacy or ideal dietary 

intake. This may be supported by the discrepancies noted between protein intake and the RDI, whereby 

all participants within the study sample were found to meet their RDI for protein intake, despite the non-

binge intake of few participants falling below the population intake. As such, the population intake may 

exceed recommendations for certain nutrients. 

 

5.4 Micronutrient intake: Nutrient reference values 
5.4.1 Nutrient reference values  
Comparing the average daily intakes for each participant with the RDI and EAR may provide an 

indication as to the nutritional adequacies and inadequacies within the dietary intake of the current study 
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sample. With the RDI reflecting the average intake likely to meet the requirements of 97% to 98% of 

the healthy population (NHMRC 2006), it may be reasonable to suggest intakes meeting such 

recommendations are adequate. In contrast, the EAR reflects the average intake estimated to meet the 

requirements of 50% of the population (NHMRC 2006). Failure to meet such reference values may 
therefore provide an indication as to the relative inadequacies in usual dietary intake of the current study 

sample. For intakes falling between the EAR and RDI, there is more ambiguity regarding adequacy, 

and this may differ on an individual basis. However, with the RDI reference values set to capture the 

requirements for the majority of the healthy population (including those with high requirements) failure 

to meet the RDI while exceeding the EAR is not a reflection of inadequacy. Where no RDI is available, 

the AI was used for a minority of nutrients. While meeting the AI may provide an indication as to the 

adequacy of an individual’s dietary intake (NHMRC 2006). It cannot be used to determine inadequacies 

(given the lack of EAR). As such, the AI was used for the purposes of determining adequacy, with no 
clear conclusions available for intakes below the AI.  

 

The average daily nutrient intakes of participants were also compared with the UL, which reflects the 

highest level of intake of select nutrients which are likely to cause no adverse effects among the 

population (NHMRC 2006). Exceeding such reference values may provide an indication as to the risk 

of adverse effects associated with bulimic behaviours. This is of relevance for the total daily intake 

(binge intake plus non-binge intake) of the current study sample which, consistent with the literature, 

met or largely exceeded the population intake for calories, protein, fat, and carbohydrates. Exceeding 
recommended intakes for specific nutrients may pose a risk for adverse health effects. However, it is 

important to note that such comparisons are limited by the loss of nutrients following vomiting.  

 

5.4.1.1 Nutrient reference values and daily non-binge micronutrient intake  
Comparing the non-binge intake with nutrient reference values may provide a reasonable indication as 

to the nutritional retention (and status) of the current study sample compared to the total intake (binge 

and non-binge) where vomiting more often occurs. However, the results of the current study, whereby 
the maximum number of vomiting episodes reported in week 12 by self-recall and within food diaries 

exceeded that of binge eating episodes, suggest non-binge meals are also being vomited. Investigation 

of the relative adequacy of the non-binge intake may be of more relevance as such an intake provides 

a reflection of the nutritional adequacy following the reduction of binge eating, one of the main aims of 

CBT treatment. This is of importance as, while investigation into the nutritional intake of bulimic 

individuals treated with CBT appears to be limited to a single study (Kirkley et al. 1985a), a significant 

increase in the number of nutritional inadequacies of 22 bulimic individuals following treatment in that 

study was reported, 59.1% of whom were treated with group CBT. A non-significant trend for greater 
inadequacies were found for those achieving abstinence from binge eating and vomiting (n=11) at the 

close of treatment.  
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5.4.1.2 Nutrient reference values and total daily micronutrient intake  
The total daily nutrient intake, which combines binge intake with non-binge intake, may supplement 

information obtained through participants’ non-binge diet, which involves a lower intake of calories and 

nutrients. Indeed, for nutrients lacking in the non-binge diet, the total intake may provide an indication 
as to the overall inadequacies of such nutrients within the total daily intake of bulimic individuals. If 

nutrients are lacking in the total daily intake, which comprises higher energy content than the non-binge 

diet, it may confirm an inadequacy in the intake of such nutrients. However, caution should be adopted 

when interpreting the average total daily intake of nutrients in isolation as the inclusion of binge episodes 

perpetuates vomiting behaviours which subsequently influences nutrient retention. While the retention 

of specific nutrients following binge eating and vomiting is unknown, the average caloric retention 

following vomiting has previously been reported as 54.1% (Kaye et al. 1993), which suggests a 

proportion of nutrients also remain following vomiting.  
 

For the purposes of assessing nutrient adequacy, those nutrients lacking (or for which there is ambiguity 

regarding adequacy) in the non-binge diet will be discussed in relation to total intake. Such nutrients 

include magnesium, calcium, zinc, selenium, and iodine for which one to three participants did not meet 

the EAR. In addition, those nutrients whereby all participants achieved the EAR, but did not meet the 

RDI will be reviewed. Such nutrients include vitamins C, B6 and A as well as folate and iron. Potassium 

for which the AI was achieved for the non-binge intake by 37.5% of participants will be reviewed. 

However, as previously mentioned no comment as to the risk for inadequacy can be made.  
 

5.4.2 Limitations for comparison of micronutrient intakes with literature  
Investigation of micronutrient intakes attributed to non-binge eating and total intake are limited within 

the current literature, and the nutrients investigated within studies are inconsistent. Varying definitions 

of adequacy have been used which limits direct comparability between study findings. Nutrient intakes 

have been compared with two-thirds the RDA (Gendall et al. 1997), half the RDA (Kirkley et al. 1985a), 

the total RDA (Woell et al. 1989) as well as lowest acceptable daily intake as per “Nordic Nutrient 

Recommendations'' (Van der Ster Wallin et al. 1995). Only one study has investigated the nutritional 

intake of treated bulimic individuals abstaining from binge eating and vomiting following CBT (Kirkley et 
al. 1985a). As such, the majority of the current literature provides the nutrient intake of untreated bulimic 

individuals which may differ from the current study sample.  

 

It is important to note that the aforementioned RDA cut-off values used in the literature to define 

inadequacies (rather than the use of the EAR) may be attributed to the lack of alternative NRVs at the 

time of investigation. Multiple reference values (other than the RDI) per nutrient only became available 

following the first release of such references in 1991 in the United Kingdom and have since been 
adopted by alternative countries, with NZ adopting such ranges in 2006 (NHMRC 2006). While the 

investigation performed by Gendall et al. (1997) was published following the release of such 

recommendations within the United Kingdom, the nutrient reference values used were sourced from 

material published in 1990 (which contained evidence consulted in the development of the 
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recommended dietary intakes for Australia which were published in 1991) (NHMRC 2006). The varying 

nutrients investigated between the aforementioned studies may partially reflect the varying availability 

of NRVs for particular nutrients at the time of investigation. Indeed, a greater number of nutrients have 

been assigned NRVs in the most recent 2006 publishing of NRVs for Australia and NZ than were 
previously available in the 1991 publication for Australia.  

 

5.4.3 Micronutrient intake 
5.4.3.1 Non-binge intake  
From the start to the close of treatment, significant increases were found in the non-binge daily intake 

of the micronutrients thiamin, sodium, potassium, magnesium, calcium, phosphorus, iron, and zinc 

(section 4.5.2, Table 14). Despite such changes, no significant changes were found for the proportion 

of participants meeting the RDI (or AI) and EAR for their respective age brackets and gender between 

the start and close of treatment, which may be partially attributed to the small sample size of the current 
study. The proportion of participants meeting recommendations at the close of treatment will therefore 

be the focus of discussion.  
 

5.4.3.2 Total intake  
From the start to the close of treatment, despite decreasing trends in total micronutrient intake, no 

significant changes were found in the total intake of micronutrients (see 4.5.3, Table 16). Similar to non-

binge intake, no significant changes were found between the start and close of treatment for the 

proportion of participants meeting the RDI (or AI) and EAR for their respective age brackets and gender. 
As with non-binge intake, the proportion of participants meeting recommendations at the close of 

treatment will be the focus of discussion.  

 

5.4.4 Adequate micronutrient intake: Achieving the EAR with or without the RDI 
5.4.4.1 Non-binge intake (per day)   
At the close of treatment, all participants (100%) met their respective RDIs (or AIs) for the intake of 

thiamin, riboflavin, niacin, vitamin E, vitamin B12, phosphorus and sodium (section 4.6.1, Figure 6). 

Such intakes are therefore deemed adequate within the current study sample. All participants achieved 

the EAR for vitamin C, vitamin B6, folate, vitamin A, and iron, and at least 75% of participants achieved 
the RDI for such nutrients during non-binge eating, excluding iron for which 50% of participants 

achieved the RDI (section 4.6.1, Figure 6). While the potential for inadequacies is less clear for 

participants achieving only the EAR, the large proportion of participants meeting the RDI for such 

nutrients may suggest a relatively low prevalence of inadequacies within the current study sample for 

these select nutrients.  
 

The large proportion of participants meeting the RDI for non-binge intake contrasts with previous study 

findings. Multiple inadequacies in the previously listed nutrients have been reported when assessing 

the non-binge diet of bulimic populations (including treated bulimic individuals) despite the lower RDA 

thresholds used to define adequacy (Van der Ster Wallin et al. 1995, Kirkley et al. 1985a, Gendall et al. 
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1997). The proportion of participants deemed to have inadequate non-binge intakes for such 

micronutrients was 13.6% to 54% for thiamin (Van der Ster Wallin et al. 1995, Kirkley et al. 1985a) 23% 

for riboflavin (Van der Ster Wallin et al. 1995), 4.5% to 38% for niacin (Van der Ster Wallin et al. 1995, 

Kirkley et al. 1985a), 32% for vitamin B12 (Gendall et al. 1997), and a lower 4.5% for phosphorus and 
13.6% for sodium (Kirkley et al. 1985a).   

 

The aforementioned nutrients for which all participants achieved the EAR (with a large proportion of 

participants also achieving the RDI) in the current study, have also previously been reported as 

inadequate within the non-binge diet of bulimic individuals. Indeed, 45.5% to 60% of bulimic individuals 

failed to meet requirements for iron (Gendall et al. 1997, Kirkley et al. 1985a), 9.0% to 54% for vitamin 

A (Gendall et al. 1997, Kirkley et al. 1985a, Van der Ster Wallin et al. 1995), 32% for folate, 62% for 

vitamin B6 and 13.6% to 25% for vitamin C (Kirkley et al. 1985a, Van der Ster Wallin et al. 1995, Gendall 
et al. 1997). It is important to note, the relatability of the EAR reference values used within the current 

study and the variable cut-off RDA values used within prior studies are less clear than the relatability of 

the RDI and RDA. Direct comparisons between intakes meeting the EAR within the current study and 

intakes failing to meet the various RDA thresholds used within prior studies are therefore limited. 

Indeed, upon comparing the EAR reference values used within the current study with the varying 

thresholds used in prior studies (i.e., two-thirds the RDA and the lowest acceptable ‘Nordic Nutrient 

Recommendations’), the EAR was found to vary from below, equal to or greater than such thresholds. 

Such discrepancies highlight the need for newer studies using up to date guidelines (RDI, EAR) to 
determine the risk for inadequacy and adequacy within the diet of bulimic individuals.  

 

It is important to note, for the few individuals within the current study sample with intakes between the 

EAR and RDI, there may be a potential risk for inadequacies. However, this differs on an individual 

basis and as previously mentioned the likelihood of inadequacies in such cases is unclear.  

 

5.4.4.2 Total intake  
The total daily intake of the aforementioned nutrients for which the non-binge intake of all participants 

achieved the EAR, but a small proportion failed to achieve the RDI were compared with the RDI (see 

section 4.6.2, Figure 7 for the proportion of participants with total daily intakes meeting the RDI in week 

12). Some relatively minor changes were noted; all participants now achieved the RDI for vitamin C, 

vitamin B6 and folate, 87.5% achieved the RDI for vitamin A and 62.5% achieved the RDI for iron. As 

such, the total daily intake aided in meeting the RDI for a few participants within the current study sample 

who had non-binge intakes between the EAR and RDI.5 However, the retention of such nutrients is 

unclear given vomiting behaviours follow binge eating, which is included in total daily intake.  

 
 
 

 
5 12.5% (one additional participant) now achieved the RDI for vitamins C, B6, A and the mineral iron and 25% 
(two additional participants) now achieved the RDI for folate. 
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5.4.5 Inadequate micronutrient intake: Intakes failing to meet the EAR  
Nutrients of concern were those below the EAR, which reflects the average intake estimated to meet 

requirements for 50% of the population (NHMRC 2006) and may therefore provide an indication as to 

the inadequacy in the usual intakes of the current study sample. Both the non-binge intake and total 

intake together will be used to identify nutrients of concern within the diet of the study sample. Indeed, 

although the non-binge diet may be inadequate, the total diet may supplement such intake thereby 
reducing the risk of inadequacy. Notably, while achieving adequate intakes of nutrients through the 

inclusion of binge eating (included in the total intake) is not ideal, such intakes should be considered 

when determining the relative risk of inadequacy. A proportion of participants had average intakes below 

the EAR for select nutrients at the close of treatment for both non-binge and total intakes.  

 

5.4.5.1 Non-binge intake and total intake  
The non-binge intakes of magnesium, calcium, zinc, selenium, and iodine were below the EAR for 
12.5%, 37.5%, 12.5%, 25% and 37.5% of participants, respectively (section 4.6.1, Figure 6).6 Of such 

nutrients, the non-binge intake of magnesium, calcium, and zinc significantly increased among the study 

sample following treatment, with no significant changes in iodine or selenium (section 4.5.2, Table 14). 

Nutrient inadequacies persisted upon accounting for the total daily intake (binge plus non-binge intake) 

of such participants for calcium, iodine, and selenium, with 25% remaining below the EAR for calcium 

and 12.5% for iodine and selenium (see section 4.6.2, Figure 8 for the proportion of participants with 

average total daily intakes meeting (or below) the EAR in week 12). In contrast, the total daily intake of 

all participants achieved the EAR for zinc and magnesium.  
 

The non-binge diet for 62.5% of participants achieved the AI requirements for potassium whereas the 

total dietary intake of all participants achieved the AI requirements for potassium. As previously 

mentioned, while intakes achieving the AI may be considered relatively adequate, no conclusions can 

be drawn regarding potential inadequacies for intakes below the AI (see section 5.4.1). As such, the 

dietary intake of the 37.5% of participants whose non-binge diet was below the AI may indeed be 

adequate. Potassium will not be further discussed for this reason. Indeed, nutrients lacking an EAR 

were excluded from the 2008/2009 NZ Adult Nutrition Survey.  
 
Relationship to the literature 

There has been a lack of investigation as to the intake of selenium and iodine in bulimic individuals. 

However, inadequacies in the non-binge diet and total diet of bulimic individuals have been reported for 

calcium, zinc and magnesium. Gendall et al. (1997) reported 48% and 70% of untreated bulimics to 

have non-binge intakes below two-thirds the RDA for calcium and zinc, respectively, suggesting 

inadequacies . Upon accounting for total daily intake, only 10% were below such thresholds for calcium 
and 26% for zinc, the latter of which contrasts with the current study findings where all participants 

 
6 All remaining participants achieved the EAR for such nutrients (with the non-binge diet of 37.5% of participants 
also achieving the RDI for calcium and iodine, 50% for selenium and 75% for zinc and magnesium). 
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achieved the EAR for zinc. However, as previously noted, the differing inadequacy thresholds applied 

limits direct comparisons. The non-binge intake of calcium has been found to be inadequate in 

investigations of untreated bulimic individuals (Van der Ster Wallin et al. 1995) and treated bulimic 

individuals (Kirkley et al. 1985a), with zinc not investigated. Indeed, 38% of bulimics failed to meet the 
lowest acceptable ‘Nordic Nutrient Recommendations’ applied by Van der Ster Wallin et al. (1995) and 

36.4% of food records obtained from 11 treated bulimics successfully abstaining from binge eating were 

below the threshold of half the RDA for calcium (Kirkley et al. 1985a). Inadequacies were also evident 

for the total calcium intake of the less successful sample of bulimics (n=11) investigated by Kirkley et 

al. (1985a) who continued to engage in binge eating after treatment, with 18.2% of food records deemed 

inadequate in calcium. The same study also reported inadequate magnesium intakes in the diet of those 

abstaining from binge eating (non-binge) and in the diet of those continuing to binge eat (total intake) 

following treatment, with 50% and 31.8% of food records deemed inadequate, respectively (Kirkley et 
al. 1985a). Such rates contrast with the current findings whereby only one participant (12.5%) had an 

inadequate non-binge intake of magnesium and no participants had inadequate total intakes as per the 

EAR.  

 

Relationship to the general New Zealand population 
The aforementioned dietary inadequacies found in a proportion of participants for calcium, selenium, 

iodine, and zinc were also reflected in the NZ population in the 2008/2009 NZ Adult Nutrition Survey 

(Parnell & Fleming 2011b), which may suggest such nutrient inadequacies are unrelated to disordered 
eating. Magnesium was not investigated. Of note is the low levels of the nutrients, iodine and selenium, 

in NZ soils which may impact the exposures to such nutrients through dietary intake for foods sourced 

from within NZ (Thomson et al. 2008). Within the NZ 2008/2009 Adult Nutrition Survey, the estimated 

prevalence of inadequate intakes (below the EAR) among the relevant population brackets were 

between 33.6% to 87.8% for calcium, 29.7% to 71.7% for selenium and a lower 24.2% for zinc (Parnell 

& Fleming 2011b). While the intake of iodine was not measured (as discretionary salt was not captured 

within 24-hour recalls), iodine excretion via urine was measured in a subsample of individuals as a 
marker of intake. Such measures suggested a mild deficiency of iodine within the general NZ 

population, and a mild to moderate deficiency within the age and gender-matched population brackets 

of the current study sample (Parnell et al. 2011b). As with the aforementioned nutrients, these findings 

suggest iodine deficiency is relatively common within the NZ population and is not necessarily a marker 

of disordered eating. However, findings pertaining to iodine intake may be limited by the date of 

investigation which was performed prior to the mandating of the fortification of breads with iodised salt 

(in 2009) (Mackay & Parnell 2011). There is a lack of recent investigation into the iodine intakes of the 

NZ population reflecting the age brackets of the current study sample.  
 

5.4.6 Elevated micronutrient intake: UL  
The UL reference value reflects an upper level of select nutrients likely to have no adverse effect among 

the population. Intakes exceeding the UL may increase the risk of adverse health effects. No significant 

changes were found between the start and close of treatment in the proportion of participants exceeding 
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the UL for their average daily non-binge intake or average total daily intake. As such, nutrients 

exceeding the UL at the close of treatment are discussed.  

 

5.4.6.1 Non-binge intake  
The average non-binge daily intake did not exceed the UL for any of the investigated nutrients at the 

close of treatment (see section 4.6.1, Table 17).  

 

No UL recommendations are available for sodium. However, a suggested dietary target (SDT) of 2000 

mg per day for women and men aged 18 years and above is recommended (NHMRC 2006). The SDT 

aims to allow for the achieving of alternative nutrient recommendations whilst reducing the risk of 

chronic disease within the NZ population. Elevated intakes of sodium have been implicated in elevated 

blood pressure (Suckling et al. 2012, Sacks et al. 2001), the long-term implications of which include a 
higher risk of cardiovascular and kidney diseases (Psaty et al. 2001). Notable was the significant 

increase in the non-binge intake of this less desirable nutrient following treatment, whereby the median 

daily intake increased from 2109 mg (with a range of 901 mg to 4002 mg) to 3407 mg (with a range of 

1315 mg to 5529 mg), above the SDT (section 4.5.2, Table 14). Such increases in sodium are 

concerning given the aforementioned health implications associated with elevated intakes of this 

nutrient (and provided the amount consumed by participants is higher when accounting for total daily 

intake). In addition, there is evidence to suggest the average blood pressure of younger age brackets 

(starting at 35 years) is increasing within the NZ population, following comparisons of blood pressure 
measurements (n=4407) taken in the 2008/2009 Adult NZ Nutrition Survey with measures from 

2002/2003 (McLean et al. 2013).  

 

There is evidence to suggest that self-reported sodium intake and actual sodium intake may differ, with 

the measurement of sodium via urinary excretion potentially more reliable than reported sodium intake. 

In the 2008/2009 NZ Adult Nutrition Survey, the average intake of sodium obtained from participants’ 

24-hour dietary recalls was lower than the actual intake measured via spot urinary sodium assessment 
in a subsample of 3312 individuals aged 15 years and over (McLean et al. 2018). For the population 

sample, the average estimated intake comprised 2564 mg of sodium per 24-hours whereas spot urine 

analysis estimates suggested a higher average sodium intake of 3035 mg per 24-hours among the 

population. While the correlation between such measures was small, a significant relationship was 

seen.  Notable was the addition of discretionary salt (i.e., salt added to foods) which, while reported by 

31% of individuals, was not included within the dietary analysis which may limit findings. The differences 

between actual and reported intake may suggest a possibility for underreporting within the current study 

sample. Discretionary salt was only specified by a minority of participants within the current sample 
which may suggest inaccurate recording or that the current sample of participants did not add additional 

salt to foods.  
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5.4.6.2 Total intake  
In contrast to the non-binge intake, the total daily intake for a few participants exceeded the UL for 

select nutrients (section 4.6.2, Table 18). Indeed, one participant (12.5%) consistently exceeded the UL 

for folic acid, calcium, iron, and zinc, and two participants (25%) (including the aforementioned 
participant) exceeded the UL for phosphorus. Elevated intakes of such nutrients above the population 

median and/or above recommended intakes have previously been reported following the investigation 

of the total daily intake of untreated bulimic individuals, with a greater proportion of participants 

exceeding such recommendations (Woell et al 1989, Gendall et al. 1997). However, comparisons with 

the UL were not performed in such studies and therefore the extent of such elevations and potential 

risk for adverse effects are unclear and the relatability to the current study findings are limited. 

Heightened micronutrient intakes within the total daily intake of bulimic individuals have previously been 

reported as a function of higher energy intake (Gendall et al. 1997). As the frequency of binge eating 
episodes have been positively associated with total energy intake (Gendall et al. 1997), further 

reductions in the frequency of binge eating may lower the absolute intake of micronutrients and reduce 

the risk of adverse effects, which increases upon exceeding the UL.  

 

It is important to address that one participant was taking daily supplementation for breastfeeding which 

has the potential to exceed the UL threshold. However, such supplements were taken during the non-

binge diet and analysis of the daily intake of the non-binge diet for all participants found no nutrients to 

exceed the UL. Supplementation intake did not change over treatment, which may have otherwise 
impacted findings.  

 

As expected, given the elevated levels of sodium within the non-binge diet, the median close of 

treatment sodium intake exceeded the SDT (section 4.5.3, Table 16). Despite trends suggesting an 

increase in total daily sodium intake occurred between the start and close of treatment, significance 

was not achieved with regards to changes in the total daily intake of sodium. At the close of treatment, 

the median total daily intake of the group, similar to non-binge intake, was elevated with a daily intake 
of 5394 mg (ranging from 1926 mg to 7762 mg). 87.5% of participants exceeded the SDT for sodium at 

the close of treatment (section 4.6.2, Table 18). Such findings are undesirable given the aforementioned 

detrimental impact of elevated sodium on health.  

 

5.4.7 Nutritional intake: Summary  
The aforementioned nutritional findings suggest the non-binge diet of bulimics to be relatively adequate 

following treatment which contrasts with previous findings reporting increased inadequacies within the 

dietary intake of treated bulimics (Kirkley et al. 1985a). As such, the cessation of binge eating (a main 

goal of CBT) may not compromise the nutritional adequacy of the bulimic individual.  

 

It is important to note, while a proportion of participants’ non-binge diet was below the EAR for zinc, 
calcium, iodine, selenium, and magnesium, such inadequacies were also evident within the total daily 

intake of the NZ population (excluding magnesium which was not investigated). These findings suggest 
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inadequacies are not specific to disordered eating behaviours but are a population-wide issue. The 

same micronutrient inadequacies were also evident in a proportion of participants total daily intakes 

(excluding magnesium and zinc) suggesting minimal benefits to be offered from the additional dietary 

intake when accounting for EAR recommendations specifically. The additional dietary intake within the 
total daily intake of bulimic participants may alternatively prove detrimental to health. Indeed, a 

proportion of participants’ total intakes exceeded the UL for select nutrients at the close of treatment 

which may increase the likelihood of adverse effects. In addition, the excess of caloric and 

macronutrient intakes may increase the risk for chronic disease in the long-term. As such, the 

associated risks of an elevated total daily intake do not outweigh any potential gain in additional 

micronutrient intakes.   

 

Despite the relatively low level of inadequacies found within the non-binge diet at the close of treatment, 
there was evidence to suggest the need for individual nutritional support and education. Indeed, the 

differing trends of caloric and macronutrient intakes among participants and imbalance between the 

contribution of energy from carbohydrates and fats suggest the need for additional nutritional education 

following the establishment of regular eating. This was particularly evident in a small proportion of 

participants with macronutrient intakes greatly deviating from the population reference, which may have 

detrimental implications for health. The need for additional nutritional guidance may be further 

supported by qualitative reports suggesting bulimic individuals have difficulties with understanding what 

constitutes normal eating during CBT treatment (Lee & Rush 1986). Individual nutrition-based sessions 
may thus prove beneficial for some participants in the later stages of CBT once regular eating has been 

established.  

 
5.5 Eating disorder psychopathology 

 
5.5.1 EDE-Q 
Significant improvements in measures of eating disorder related psychopathology were found at the 

close of treatment with the global score of the EDE-Q decreasing from a median of 3.8 to 2.4 (section 

4.7.1, Table 19). Significant improvements were also found in the specific subscales dietary restraint 

and eating concern at the close of treatment. Reductions in both dietary restraint and concern with 

eating may be reflected in the close of treatment eating behaviours of the current study sample with the 
number of eating episodes (meals/snacks) and non-binge caloric intake found to have significantly 

increased from the start of treatment. In contrast, despite trends suggesting improvement, no significant 

changes were found for scores relating to concern with body shape, and improvements in concern with 

body weight achieved significance at the 10% level only.  

 

Comparison between the current study findings and previous CBT studies are limited by the various 

psychometric scales used within the literature, many of which differ from the EDE-Q used by Tupu Ora 
Eating Disorder Service. However, the general trend supports positive changes in eating disorder 

related psychopathology to occur following treatment (see section 2.7.1, Table 4 for a summary of group 

CBT studies). Similar to the current study, improvements in eating disorder psychopathology following 
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group CBT have previously been reported using the interview form of the EDE (from which the EDE-Q 

was derived) in larger study populations (Jones & Clausen 2013, Chen et al. 2003). In contrast to the 

current study findings, improvements extended to both subscales pertaining to concern with body shape 

and weight, which may be partially attributed to the larger sample sizes of 60 and 188 recruited by such 
studies. However, the extent of such improvements relative to the alternative subscales is questionable. 

It is noted that smaller improvements in concern with body weight and shape relative to the subscale 

concern with eating following group CBT were reported by Jones & Clausen (2013). In addition, despite 

Chen et al. (2003) reporting improvements in concern with body shape and weight following either 

individual or group CBT, the average score for both treatment groups remained within the clinical range 

at the close of treatment. In contrast, the average score for dietary restraint fell just below the clinical 

range at the close of treatment; the subscale eating concern was not reported on. Together such 

findings suggest beliefs concerning body image may be challenging to address in bulimic individuals. 
This may be supported by findings from a longitudinal study of 30 bulimic outpatients following 

psychotherapeutic treatment, whereby a median of 19 months was required for participants to achieve 

remission from concerns with body shape and weight (Clausen 2004). The baseline scores of the 

investigated sample were similar to the current study sample for such subscale measures. Lengthy 

processes may prove problematic as such cognitive beliefs are proposed to maintain disordered eating 

behaviours (Fairburn 2008a). Indeed, an increased negative perception of body image has been 

negatively correlated with total energy intake (Gendall et al. 1997). In addition, higher concerns relating 

to body image and dietary restriction at the close of CBT, among other variables, have been reported 
as a poorer predictor of treatment outcome (defined by meeting the DSM IV diagnostic criteria) one 

year following treatment (Bulik et al. 1998).  

 

5.5.1.1 EDE-Q comparison with population normative data  
Upon comparison of participant week 12 EDE-Q scores with normative population data from Australia 

for the female participants (Mond, et al. 2006) and the United States for the male participant (Lavender 

et al. 2010), a considerable proportion of participants’ scores were clinically elevated (above the 84th 
percentile) at the close of treatment (section 4.7.2, Figure 10). While only two participants (25%) had 

global EDE-Q scores of clinical significance, division into subscale scoring revealed clinically elevated 

scores for four participants (50%) on measures of concern with eating and weight, and three participants 

(37.5%) on measures of dietary restraint. While improvements were found in such subscales at the 

close of treatment, the elevated scores relative to population normative data suggest some participants 

may benefit from further treatment following group CBT. Clinically elevated scores for concerns with 

body shape for three participants (37.5%), one of whom met the criteria for extremely elevated, were 

also found. Given the lack of significant improvement in this particular subscale, such elevations may 
be expected.  

 

Adopting a slightly different approach to the current study, Chen et al. (2003) compared the average 

score of bulimic groups receiving either group CBT or individual CBT with a clinical cut-off and found 

the global EDE interview score to remain within the clinical range following treatment for both groups. 
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As previously mentioned, the same was true for scores reflecting concern with body shape and weight, 

but not dietary restraint, although such scores approached the clinical range. Scores pertaining to eating 

concern were not available. Kettlewell et al. (1992) reported similar trends using a differing 

questionnaire with regards to concerns with body image whereby, despite improvements in measures 
pertaining to anorexic cognitions, scores remained elevated at one standard deviation above the 

population following group CBT. The other scales investigated were not comparable to the current 

investigation.  

 

The relatively large proportion of individuals with clinically elevated psychopathology following treatment 

(despite significant improvements in select EDE-Q scores) highlight the importance of comparing post-

treatment scores with normative population data, a comparative tool lacking in many CBT studies. Such 

findings further suggest the approach of previous studies, whereby changes in scores from baseline to 
post-treatment are used as markers of treatment effectiveness, may be problematic. Indeed, such 

methods fail to capture potential participants who may require additional treatment following group CBT. 

The current findings may further highlight the problematic approach of using the global EDE-Q score in 

isolation from the subscale scores as a marker of CBT outcome, which has previously been performed 

(Wade et al. 2017). Indeed, despite only two participants having clinically elevated scores at the close 

of treatment as per global EDE-Q measures, a greater proportion of participants had elevated scores 

on alternative subscales. In addition, although global scores significantly improved following treatment, 

there was a lack of significant improvement in concern with body shape. As previously mentioned, such 
lack of improvement is of concern as, according to the CBT model, it perpetuates bulimic behaviours.  

 
5.5.2 DASS 
Significant reductions in the severity of stress were found following treatment, with the median score 

decreasing from 24 to 17.5 (section 4.7.1, Table 19). Despite the median scores for depression and 

anxiety demonstrating decreasing trends from 20.5 to 11 and 12 to 7.5 at the close of treatment, 

respectively, no significant changes were found in the severity of such symptoms. Such findings 

contrast with previous group CBT studies where significant improvements in symptoms of depression 

(Dedman et al.1988, Lee & Rush 1986, Kettlewell et al. 1992, Schneider & Agras 1985, Chen et al. 

2003, Kirkley et al.1985b, Bailer et al. 2004) and anxiety (Dedman et al. 1988, Chen et al. 2003, Kirkley 
et al. 1985b) were found following treatment. While the small sample size of the current study limits the 

statistical power of such findings, the aforementioned group CBT studies reporting significant 

improvements in depressive symptomatology were also relatively small in size ranging from 8 to 41 

participants receiving group CBT. As such, greater changes in symptomatology were likely achieved.  

 

The current study was compared to the aforementioned CBT studies to ascertain whether any 

discrepancies between the study exclusion criteria or populations may have impacted the contrasting 

findings relating to depression and anxiety. Similar to the current study, the presence of additional 
psychiatric comorbidity was not disclosed in the majority of studies. Two studies excluded ‘psychotic’ 

individuals or those with issues of substance abuse (Kettlewell et al. 1992, Kirkley et al. 1985b), 
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potentially limiting the psychiatric severity of participants enrolled. A concurrent diagnosis of major 

depressive disorders has been found to predict poorer outcomes, in terms of remission from BN, at the 

1-year follow-up (Bulik et al. 1998). However, improvements in depressive symptomatology have 

previously been reported, despite the inclusion of participants with comorbid major depression (Bailer 
et al. 2004). The use of antidepressants was rarely disclosed in prior studies which has the potential to 

influence findings and may provide indication as to the mental health status of participants. The 

heterogeneity between group CBT procedures including the duration of treatment, group sizes, delivery 

of CBT may further impact study findings. Indeed, Lee & Rush (1986) incorporated relaxation technique 

training at the start of each session which may have positively influenced symptoms of anxiety. Notable, 

was the subjection of the current study sample to a lengthy nationwide lockdown throughout the last 

two thirds of treatment, which may have had negative implications for mental health and treatment 

outcome. Depression and anxiety symptoms within the NZ population (n=681) aged 18 years and above 
during the COVID-19 pandemic have previously been found to exceed population normative data, with 

younger ages significantly associated with higher levels of depression, anxiety, and stress (Gasteiger 

et al. 2021).  

 

Direct comparisons of psychiatric symptoms reported within previous studies and the current study are 

limited by the use of differing psychometric scales. Tupu Ora Eating Disorder Service utilises the DASS 

to assess changes in severity of depressive, anxiety, and stress-related symptomatology. In contrast, 

the Beck Depression Inventory (BDI) is commonly used in previous group CBT studies as a measure 
of depressive symptomatology, and investigation of anxiety and stress are relatively limited (see section 

2.7.1, Table 4 for a summary of group CBT studies). Despite the common aim of assessing depressive 

symptomatology, comparison of the DASS depression subscale with the BDI has revealed 

discrepancies in assessment variables between such tools (Lovibond & Lovibond 1995b). However, 

correlations between such scales were indeed found. While the average scores derived from the BDI 

are provided in prior group CBT studies, clinical interpretation of such scores are lacking, resulting in 

ambiguity in the clinical relevance of such reports. Differing cut-off scores have been proposed for the 
BDI to qualitatively indicate the severity of depressive symptomatology, which depend on the presence 

or absence of an affective disorder (Beck et al. 1988). Qualitative interpretation of the BDI scores (in 

the absence of psychiatric personal information) presented in previous CBT findings could thus not be 

determined.  

 

5.5.2.1 DASS comparison with population normative data  
Participant week 12 DASS scores were compared with normative population data representing both 

males and females within the United Kingdom (Crawford & Henry 2003) (section 4.7.2, Figure 11). Such 
comparisons are typically lacking in the aforementioned CBT studies. Four participants (50%) had 

clinically elevated scores for depression and stress, despite the latter improving over treatment. One of 

such participants met the extremely elevated criteria for depression and two met such criteria for stress. 

Five participants’ (62.5%) scores for anxiety were clinically elevated, two of whom were deemed 

extremely elevated. Average group scores for depression and anxiety have previously been compared 
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with clinical cut-offs following group CBT (Chen et al. 2003). The average score for depression 

decreased to below the clinical range following treatment whereas the score for trait anxiety remained 

elevated. However, the discrepancies in psychometric scales used and lack of individualised 

comparisons of participants scores with clinical cut-off values limits the relatability of such findings to 
the current study. However, as previously mentioned, measures of depression and anxiety during the 

COVID-19 pandemic of the NZ population aged 18 years and above have previously been reported to 

exceed population normative data (Gasteiger et al. 2021). While scores for stress did not significantly 

exceed such normative data, younger ages (as relating to the current study sample) were significantly 

associated with higher levels of stress, as well as depression and anxiety.  

 

It is important to note, the prevalence of lifetime psychiatric comorbidity is high with BN, and it is unclear 

whether such symptoms occur prior to the disorder or as a consequence of the disorder. If such 
symptoms precede the eating disorder and a concurrent psychiatric diagnosis exists, psychiatric 

measures may be expected to remain elevated following treatment. Additional psychiatric diagnoses 

were not investigated within the scope of the current study. However, it is noted that 87.5% of 

participants were taking regular antidepressant medication at the start and close of treatment, which 

may be indicative of alternative diagnoses. High prevalence rates of psychiatric disorders have 

previously been reported in outpatient bulimic populations assigned to group CBT (Bailer et al. 2004). 

Indeed, 44% of the outpatient sample met the DSM IV criteria for lifetime major depression, with 16% 

meeting such criteria at the time of treatment. Comparisons drawn between bulimic populations and 
normative population data for psychiatric symptoms may therefore be questionable. However, the 

clinical cut-off used within the current study, 85th percentile and above, is relatively high.  

 

Notable was the improvement in the stress subscale of the DASS, which has previously been reported 

to reflect emotions relating to negative affect (Brown et al. 1997), an antecedent of binge eating (see 

section 2.3.2 for a summary of negative affect and BN). Improvements in such measures may have 

therefore had positive implications in the reduction of binge eating at the close of treatment. However, 
the scores for four participants remained clinically elevated at the close of treatment. The lack of 

significant changes found for both depression and anxiety, despite improvements occurring in binge 

eating frequencies, suggest a proportion of participants may benefit from additional specialist treatment 

for such symptoms. This may increase the benefit achieved from CBT as reductions in depressive 

symptomatology throughout treatment have been found to predict improvements in binge eating and 

purging frequencies (Ellison et al. 2016).  

 
5.5.3 Limitations of population normative data  
Population data may provide a reasonable indication as to the clinical relevance of the psychopathology 

scores of the study sample. However, there are limitations associated with using such methods. While 

relevant age brackets and gender were selected as comparison groups where possible, there is a lack 
of population normative data reflecting the NZ population. As such, population data from Australia and 

the United States were used as comparative populations for the EDE-Q responses for the female 
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participants and one male participant, respectively, and data from the United Kingdom was used as a 

comparative tool for the DASS. With BN relatively prevalent within Australia and the United States (Udo 

& Grilo 2018, Bagaric et al. 2020, Hudson et al. 2007) (which may suggest similarities in population 

exposures for associated risk factors) it may be reasonable to suggest population data pertaining to the 
EDE-Q may reasonably reflect the NZ population. In contrast, there is recent evidence to suggest higher 

levels of stress and anxiety among the population of the United Kingdom relative to the NZ population 

(Gasteiger et al. 2021), which may bring into question the suitability of the DASS normative data derived 

from such a population. However, such findings were collected amidst the COVID-19 pandemic by 

which the United Kingdom was more impacted. The relatability of the DASS normative data with the 

current study sample may be further questioned based on the pooling of data from different genders 

and age groups with the latter ranging from 15 to 91 years, relative to the current study sample age 

range of 18 to 38 years. However, while an effect from both gender and age on DASS scores was 
reported, such effect was minor and attributed to the statistical power of the study secondary to the 

large sample size (n=1771).  

 

5.6 Body weight  
Caution should be exercised when interpreting findings pertaining to body weight as consequent to a 

nationwide COVID-19 lockdown, participants’ close of treatment body weight measures were collected 

via self-reports, with five participants providing estimates due to the lack of access to measuring scales. 

The provision of an estimated weight by participants may therefore reflect their most recent weight 

measurements, which were obtained in person at the start of group treatment. This may have influenced 

findings whereby no significant changes were found in body weight between the start and close of 
treatment. Indeed, discrepancies in self-reported weight relative to measured body weight have 

previously been reported in bulimic individuals, with a tendency toward underestimating weight 

(Fairburn & Beglin 1994).  

 

As previously mentioned, no significant changes were found in body weight or BMI following treatment, 

despite increasing trends (section 4.8, Table 20). The lack of significant change in body weight following 

CBT is consistent with previous CBT studies (Dedman et al. 1988, Fairburn 1981, Schneider & Agras 

1985, Bailer et al. 2004), some of which similarly reported improvements in eating frequencies 
(qualitatively) and reductions in binge eating frequencies. In contrast, Jones & Clausen (2013) reported 

increases in BMI in a larger sample of 188 bulimic women following group CBT. However, such 

increases were relatively minor with the mean BMI increasing from a baseline of 22.3 kg/m2 to 22.6 

kg/m2 following treatment.  

 

The lack of significant change in body weight may be expected provided the average total daily caloric 

intake of participants remained relatively stable with no significant changes found between the start and 

close of treatment (though a decreasing trend was noted). This may suggest, while the frequency of 
binge eating decreased (a substantial source of caloric intake), the significant increase in regular eating 

episodes may have replaced such caloric losses resulting in the maintenance of body weight. While 
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significant improvements in the daily caloric intake attributed to non-binge eating may support such a 

notion, no significant reductions were found in the daily caloric intake obtained from binge eating at the 

close of treatment, though a decreasing trend was noted (see Appendix 11 for the specified data). It is 

also important to note that the caloric intake estimated from week 1 and 12 food diaries may not reflect 
intakes throughout the additional 10 weeks of treatment, which would have a greater impact on body 

weight. There are also additional factors to consider which may impact net caloric balance and 

subsequently body weight including engagement in physical activity and the frequency of vomiting, the 

latter of which reduces caloric retention (Kaye et al. 1993). However, no significant changes were found 

in the frequency of excessive exercise following treatment, and there were inconsistent findings 

regarding changes in the frequency of vomiting.  

 

While the aforementioned findings and literature suggest body weight remains relatively stable following 
CBT, the potential for change in body weight may vary on an individual basis. Factors including pre-

treatment levels of weight suppression (the difference between an individual's highest and current adult 

weight) as well as changes in binge eating and compensatory frequencies may influence weight 

change. Within the current study sample, the median level of weight suppression at pre-treatment was 

5.6 kg with a range of 0.7 kg to 31.4 kg which may indicate ongoing restrictive eating to maintain such 

reductions in weight. In accordance with set-point theory (Nisbett 1972), increases in body weight may 

be expected following the relaxation of dietary restraint and shift toward normalising eating. This may 

partially account for the changes noted in the maximum weight of the participant sample which 
increased from 100.5 kg in week 1 to an estimated 125 kg at the close of treatment. The lack of 

significant change overall, despite the aforementioned level of weight suppression, may be indicative 

of ongoing restrictive practices following treatment. This may be supported by dietary restraint scores 

remaining within the clinical range for three participants at the close of treatment. In contrast, binge 

eating, a substantial contributor to daily caloric intake, has previously been reported to predict an 

elevated BMI (Reichenberger et al. 2021). Reductions in binge eating may promote a reduction in total 

caloric intake thereby facilitating weight loss. Indeed, with the maximum binge episode within the study 
sample approximating 13,890 kcal, it may be reasonable to suggest the replacement of such episodes 

with standard meals and snacks may facilitate a reduction in total daily caloric intake, subsequently 

promoting weight loss. Indeed, compensatory behaviours are only relatively effective at reducing caloric 

retention, with 54.1% of calories on average retained following vomiting (Kaye et al. 1993). 

 

5.7 Strengths and Limitations  
 

5.7.1 Strengths  
The prospective recording of dietary intake via food diaries may reduce the risk of recall bias and 

increase the accuracy of food intake assessment. However, this method also relies on the participants 

reporting accurately and completely all intake and without an objective method of validation such 

reporting may be imperfect. To incentivise accurate diary reporting, participants were offered 
personalised nutritional information pertaining to their individual diary analyses. Participants were also 
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contacted on days 1 and 4 of the recording periods and encouraged to respond with any questions 

relating to their diaries with the aim of improving accuracy and encouraging adherence to the study 

protocol. The contacting of participants to gather further information pertaining to ambiguous food diary 

recordings reduced the number of assumptions made during the analysis of food diaries which may 
have improved the accuracy of such analyses. In addition, if no further clarification was obtained from 

participants, standardised educated assumptions were used based on recommended serving sizes 

from the Ministry of Health, New Zealand Food Composition Database, or manufacturers of food items 

(see Appendix 6, for a summary of assumptions used). Such standardisation allowed for consistency 

between the assumptions made in the week 1 and 12 diaries. However, the use of recommended 

serving sizes may have also impacted nutrition findings in a beneficial manner, potentially facilitating 

the meeting of NRVs.  

 
The food diaries comprised a 6-day recording period which included both weekend days which is of 

importance as dietary intakes may differ on the weekend. This 6-day recording period provided a 

reasonable timeframe to obtain an average daily intake which may reflect the participants usual intake 

while reducing the burden of recording for participants, whereby longer timeframes may perpetuate 

incorrect recording related to recording fatigue. This is important as the National Health and Medical 

Research Council suggests a period of 3 to 4 days is required when comparing intakes with NRVs 

(NHMRC 2006). Such a recording period exceeds the 2 days of diary recordings used in previous 

studies (Alpers & Tuschen-Caffier 2004, Kirkley et al. 1985a). However, longer 2-week food diaries 
have also been used in the literature (Gendall et al. 1997). In addition, the current study compared 

participants’ intakes against standardised NRVs including the RDI (or AI), EAR and UL which may 

provide a better understanding of the likelihood of adequacy, inadequacy, or excessive intakes within 

the bulimic diet. Previous studies investigating the nutritional intake of bulimic individuals have used 

ambiguous thresholds such as half the RDA and two-thirds the RDA as indications of adequacy (Kirkley 

et al. 1985a, Gendall et al. 1997). No published studies have compared the intakes of bulimics with the 

EAR or UL. In addition, a wide range of nutrients were also assessed whereas previous studies have 
investigated a reduced range of nutrients (Van der Ster Wallin 1995, Gendall et al. 1997). The current 

findings therefore add to the literature. 

 

The diversity of the current study, which included females from three different population age brackets 

and one male, may support the study population as representing a range of individuals afflicted with 

BN. However, the small sample and such heterogeneity also impacted the ability to compare mean 

values for the group with population data, limiting such comparisons to an individual basis. 

 

5.7.2 Limitations 
While the concepts of the group CBT programme delivered by Tupu Ora Eating Disorder Services 

typically aligned with those described within Fairburn’s CBT manual (Fairburn 2008c), further 

information regarding which CBT manual or source of material each session was derived from were not 

provided. Additional components including dialectical behavioural therapy and acceptance and 
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commitment therapy were incorporated within the group CBT programme offered by Tupu Ora Eating 

Disorder Services. As such, the relatability of the current treatment programme to alternative group CBT 

studies is unclear. However, variations have also been noted within the literature including the 

incorporation of skills pertaining to breathing and relaxation (Lee & Rush 1986) and various CBT 
manuals have been used in prior studies, the content of such manuals is variable and lacks consistency. 

Heterogeneity between treatment protocols may be supported by the varying treatment durations 

offered with group CBT programme durations ranging from 6 weeks to 20 weeks (see section 2.7.1, 

Table 4 for a summary of group CBT studies). Such heterogeneity creates difficulties upon comparing 

CBT study findings. 

 

The study methodology was determined by the current protocol adopted by Tupu Ora Eating Disorder 

Service. The standard protocol adopted by Tupu Ora Eating Disorder Service includes provision of the 
EDE-Q at the close of treatment. Binge eating and compensatory frequencies captured by this 

instrument therefore pertained to the final four weeks of treatment which may have influenced close of 

treatment findings. Indeed, further improvements may be expected following the completion of the 

remaining four treatment sessions. However, with the last two sessions of treatment relatively inactive 

(with sessions focusing on relapse planning and prevention) such timing may have had a minimal 

impact on reported frequencies. Ideally, the EDE-Q would have been readministered one month 

following treatment to capture frequencies within the four weeks after treatment with an additional 

follow-up two months later to determine remission rates as per the DSM V criteria. The DASS is the 
psychometric scale used by Tupu Ora Eating Disorder Service to measure symptoms of depression, 

anxiety, and stress. While such a scale provides a measure of three differing symptoms, the majority of 

the group CBT studies have previously used the BDI to measure the severity of depressive symptoms 

(see section 2.7.1, Table 4 for a summary of group CBT studies). For research purposes, provision of 

the BDI may provide a better basis for comparison of the current programmes influence on psychometric 

measures to the current literature. 

 
5.7.2.1 Self-reports 
A limitation of the current study was the use of self-reporting which relies on accuracy of participant 

reports. Binge eating and compensatory frequencies as well as dietary intake relied on such methods.  

  

Frequencies of binge eating and compensatory behaviours 
The self-reporting of binge eating and compensatory frequencies to group facilitators at Tupu Ora Eating 

Disorder Services has the potential to bias results as participants may feel pressure to provide 

information indicating improvement to those who deliver the treatment. However, the lack of significant 
improvement in self-reported vomiting episodes at the close of treatment suggests that this bias did not 

occur, at least for this measure. Few group CBT studies have attempted to reduce therapist influence 

by having participants report information to a party unrelated to the provision of treatment (Kettlewell et 

al. 1992) or by blinding facilitators to the individual self-reported post-treatment results (Kirkley et al. 

1985b). Self-reporting errors were evident in the current study population for vomiting frequencies with 
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mismatches noted between the maximum number of vomiting episodes reported in week 12 by self-

recall (15 episodes) compared with those reported within food diaries (8 episodes), despite such 

measures reflecting the same week of treatment. 

 
Dietary intake  
Limitations relating to the self-reporting of dietary intake have also been noted. There is evidence to 

suggest that the self-reporting of energy intake is typically underestimated in standard populations 

(Livingstone & Black 2003) and the act of recording dietary intake may reduce the caloric intake of 

females (Stubbs et al. 2014). Underreporting may be expected in bulimic individuals whose behaviours 

typically perpetuate feelings of guilt and shame. However, previous findings comparing the recalled 

dietary intake with actual caloric and macronutrient (grams) intake of a single eating occasion in 15 

bulimic individuals (where 40% of participants reported binge eating) have reported positive correlations 
between such variables (p<0.001) (Hadigan et al. 1992).  

 

Self-reporting is largely unavoidable, and most studies have used such methods. Laboratory studies 

have attempted to address the limitations of self-reporting in the context of nutritional intake whereby 

participants' daily intakes are directly measured. However, the environment of such studies may 

inadvertently influence participant behaviour and is not reflective of natural living environments. A 

method for validating participants reported dietary intake may have included comparison of total energy 

expenditure (measured via doubly labelled water technique) with reported caloric intake. With body 
weight assumed to remain stable over the short period of dietary recording, energy expenditure would 

be expected to reflect energy intake. Such a method has previously been performed in other populations 

(Livingstone & Black 2003). However, such methods are costly and not within the scope of this thesis 

and longer study periods are typically recommended for such procedures. Measuring sodium excretion 

via urine samples (as performed previously in a subsample of the 2008/2009 NZ Adult Nutrition Survey) 

may have provided an indication as to the accuracy of food diary recordings for sodium which may 

translate to the remaining diary entries. However, such methodology was not within the scope of this 
thesis.  

 

5.7.2.2 Nutritional analysis   
Caution should be adopted upon interpreting findings attributed to food diaries. Quantification of food 

items reported within participant diaries were estimated using household measures (e.g., cups, 

tablespoons). Although such methods are commonly used in the BN literature, weighing food items 

would constitute a more accurate method of reporting. However, such methods may be difficult to 

manage in an outpatient population and the attention to detail relating to food intake may be 
contraindicated in eating disorder populations.  

 

There are also limitations associated with the nutritional analysis of diaries using FoodWorks and the 

number of food items available within the food composition databases. The limited selection of foods 

available through FOODfiles 2016 resulted in the need to expand the food item selection within the 
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FoodWorks database to include the Australian Food Composition databases, AusFoods 2019 and 

AusBrands 2019. This expansion of databases may prove both a strength and limitation of the study. 

Indeed, such expansion allowed for a reduction in the number of substitutions needed as the correct 

brand and item specified by participants could be selected (i.e., foods manufactured in Australia but 
sold within NZ which were not available through FOODfiles 2016). However, if specific food items were 

not available within the FOODfiles 2016 database and had to be selected from the Australian database 

(e.g., baked orange sweet potato), the micronutrient content of such items may differ from those 

harvested in NZ where soil qualities differ. This limitation was managed by preferentially selecting from 

the FOODfiles 2016 database where possible, using the Australian databases as a second resort. An 

unavoidable limitation arising from the Food Composition Databases used within FoodWorks was the 

lack of nutritional information pertaining to the quantity of certain nutrients within foods. This prevented 

the quantification of a few nutrients (e.g., vitamin D, biotin) as well as the division of total sugars into 
glucose, fructose, and lactose.  

 

5.7.2.3 Control group  
The lack of a healthy control group may limit nutritional interpretations as macronutrient intakes had to 

be compared with population data, limitations of which have previously been described in this 

discussion (see section 5.3.7). Recruitment of a control group recording their intake using the same 

methods of dietary collection may have provided a better basis for comparison. However, this was not 

within the scope of this thesis. A waitlist control group was not considered for the current study as all 
bulimic individuals on the waitlist were contacted and offered a place within the group programme, 

participants therefore acted as their own control. Previous studies have reported treatment is needed 

for symptom improvement and improvements are not a reflection of time passing (Kettlewell et al. 1992, 

Wade et al. 2017). Indeed, in a multiple baseline design where 13 bulimic individuals were randomised 

to a 2-week, 6-week, or 10-week no-treatment baseline period prior to entering treatment, no significant 

changes were achieved in binge eating and purging (vomiting, laxative misuse) frequencies during 

baseline (Kettlewell et al. 1992). However, upon completing 8 weeks of treatment, significant 
improvements in such frequencies were achieved (p<0.05). Similar trends for psychopathology 

measures have been reported in a larger study where 40 individuals with varying eating disorder 

diagnoses (57.5% BN) were randomised to an immediate treatment start or an 8-week delayed 

treatment start (Wade et al. 2017). Despite no significant differences in eating disorder psychopathology 

(global EDE score) between the groups at baseline, significant improvements were achieved within the 

8-week timeframe by those assigned to receive immediate treatment (p<0.01). No improvements were 

noted for those assigned to the delayed start condition. However, following treatment, 66.7% of the total 

participant sample had achieved global EDE scores within one standard deviation of community norms. 
Such findings may suggest the lack of availability for a waitlist control within the current study had 

minimal impact on the study findings. In addition, treatment with group CBT has consistently been found 

to be superior to waitlist conditions (see section 2.7.1, Table 4 for a summary of group CBT studies).  
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5.7.2.4 Impact of COVID-19  
Technical issues secondary to the COVID-19 lockdown impacted the study methodology in an 

unavoidable manner. Consequent to the COVID-19 lockdown, the group CBT programme had to be 

delivered online via Zoom sessions with no in-person contact from session four onwards. Binge eating 
and compensatory frequencies and body weight measurements were originally planned to be collected 

weekly over the duration of treatment, which would have provided a more powerful dataset for detecting 

trends over time. However, during lockdown weekly binge eating and compensatory frequencies could 

not be obtained by group facilitators due to non-respondents among the study population and body 

weight could not be measured for similar reasons as well as a lack of access to scales at home. The 

lack of access to scales was particularly unfortunate as five participants had to provide body weight 

estimates at the close of treatment as lockdown restrictions persisted. The current study was originally 

designed to collect data across multiple group CBT programmes run by Tupu Ora Eating Disorder 
Services. This would have provided a larger sample size with greater data reliability and statistical 

power for detecting trends. However, staffing constraints related to COVID-19 and subsequent delays 

in the group CBT starting dates prevented this (within the time constraints of this thesis). As such, the 

small sample size (n=8) of the current study clearly limits the strength of any findings. The shift of group 

CBT to an online programme consequent to the COVID-19 lockdown may have impacted the 

effectiveness of group CBT. Indeed, comparison of group CBT delivered online versus face-to-face has 

previously suggested the former to be inferior at producing abstinence from bulimic behaviours by the 

close of treatment (Zerwas et al. 2017). It is important to mention that the week one food diaries were 
filled in prior to the COVID-19 lockdown whereas week 12 food diaries were filled in during lockdown 

restrictions. Such restrictions may have influenced participants eating habits, subsequently contributing 

to changes in nutritional intake between the start to close of treatment analyses.  

 

5.8 Future Directions  
The heterogeneity between prior CBT programmes which differ in group size, treatment duration (6-

week programmes to 20-week programmes), topics and techniques covered, create difficulties in 

comparing CBT studies and determining the beneficial elements of treatment (see section 2.7.1, Table 

4 for a summary of group CBT studies). Such heterogeneity may partially result from the various 

manuals on which therapy is based in the literature (Lee & Rush 1986, Chen et al. 2003, Wilfley et al. 
1993, Wade et al. 2017). The CBT manuals created by Fairburn et al. (1993b) and Fairburn (2008c), 

who first described CBT for the treatment of BN in 1981 (Fairburn 1981), are targeted toward individual 

therapy, with some advice pertaining to delivery via a group format. Standardisation of CBT manuals 

used for group treatment programmes should be considered for future research. Such standardisation 

may allow for useful comparisons between studies and lead to improved understanding of the overall 

impact of group CBT on individuals with BN. 

 

There has been a relatively recent development in CBT, named enhanced CBT (CBT-E), which aims 
to encompass treatment for all eating disorders on the basis that such disorders stem from similar core 

beliefs (Fairburn 2008a, Fairburn et al. 2009). This enhanced form of CBT targets additional core 
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psychopathology7 that is postulated to maintain eating disorders and may prove beneficial for those 

failing to benefit from CBT for BN (Cooper & Fairburn 2011). While such enhancements are welcomed, 

there is limited evidence pertaining to the effectiveness of CBT-E within a group format with one study 

(Wade et al. 2017) reporting similar abstinence rates from bulimic behaviours (within a 28-day 
timeframe) of 10.3% to those reported within the current study of 12.5%. Future research investigating 

the impact of CBT-E in groups of bulimic individuals are of interest. Careful attention to the 

standardisation of such studies should be implemented.  

 

The adoption of regular eating is an important component of the CBT model which is postulated to 

facilitate a reduction in binge eating. Despite this, there are limited CBT studies which investigate the 

frequencies of meal and snack consumption following treatment. In the current study, no participants 

were able to adopt the pattern of 3 meals and 3 snacks (6 eating episodes) per day as promoted by the 
CBT model (Fairburn et al. 2008b), which may partially account for the low abstinence rates from binge 

eating. While the recommended eating pattern was not achieved, the non-binge diet of bulimics at the 

close of treatment was found to be relatively adequate, which contrasts with previous findings 

investigating nutritional intake following CBT whereby nutritional inadequacies increased following 

treatment (Kirkley et al. 1985a). Future studies investigating the impact of CBT on bulimic individuals 

should include both meal and snack frequencies and nutritional intake within their study outcomes.  

 

 
7 Self-esteem, clinical perfectionism, interpersonal difficulties, and mood intolerance. 
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Chapter 6 Conclusion  
The current study findings suggest group CBT may offer an effective first step approach in the treatment 
for BN. Reductions in bulimic frequencies and improvements in specific eating disorder 

psychopathology support promising outcomes following group CBT (though changes in vomiting were 

equivocal). However, consistent with the literature, most individuals did not achieve full remission from 

binge eating and vomiting behaviours and while improvements in psychopathology were found, a 

proportion of individuals remained of clinical concern following treatment. Coupled with the lack of 

improvements found in concerns with body shape and measures of depression and anxiety, the current 

findings highlight the need for additional treatment and support following CBT. This is of importance 

provided mood states and concern with body image have been implicated in the behaviours of binge 
eating and dietary restriction, respectively. Ongoing symptoms may suggest a risk of relapse in the 

progression made following treatment. Further research in CBT-E delivered in a group setting for BN 

may prove beneficial.  

 

In contrast to previous reports, the daily non-binge intake for most bulimic individuals was relatively 

adequate following CBT, with both eating frequencies and non-binge dietary intakes increasing by the 

close of treatment. The current study findings therefore suggest that the removal of binge eating 

behaviours (a main goal of CBT) does not necessarily increase the risk for nutritional inadequacy. In 
fact, the additional dietary intake attributed to binge eating may place an individual at risk for adverse 

effects, with a few participants' total intakes in the current study exceeding the UL recommendations. 

Despite the nutritional intake of the non-binge diet increasing by the close of treatment, increases were 

not achieved for carbohydrate intake and there was an imbalance in the ratio of carbohydrate intake to 

fat intake. The contribution of energy from carbohydrates was below the AMDR whereas that from fats 

exceeded such a range, which may place an individual at risk for chronic disease in the long-term. 

These findings highlight the need for additional nutritional support and education once the 
establishment of regular eating has been achieved. The variability in participants' intake further supports 

the need for individualised nutrition support.  
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for the treatment of bulimia nervosa on nutritional behaviours 

Locality: Tupu Ora – Regional Eating Disorders Service, Greenlane 
Clinical Centre 

Principal Investigator: Associate Professor Lindsay Plank 

Coordinating Investigator: Laila McCambridge (student dietitian) 

The research team 

This research study of nutritional aspects associated with the 12-week group therapy 
programme that you have been enrolled in will be conducted by a trainee dietitian (Laila 
McCambridge) who will be supervised by a member of the University of Auckland staff (Dr 
Lindsay Plank) with clinical supervision by Ashleigh Wilson, dietitian at Tupu Ora involved with 
the bulimia nervosa programme. 

Invitation to take part 

You are invited to take part in this study if you have been referred to Tupu Ora to undertake a 
12-week group therapy programme for the treatment of bulimia nervosa. Whether or not you
take part is your choice.  If you don’t want to take part, you don’t have to give a reason, and it
won’t affect the care you receive.  If you do want to take part now, but change your mind later,
you can pull out of the study at any time.

This Participant Information Sheet will help you decide if you’d like to take part. It sets out why 
we are doing the study, what your participation would involve, what the benefits and risks to you 
might be, and what would happen after the study ends. We will go through this information with 
you and answer any questions you may have. You do not have to decide immediately whether 
or not you will participate in this study. Before you decide you may want to talk about the study 
with other people, such as family, whānau, friends, or healthcare providers. Feel free to do this. 

If you agree to take part in this study, you will be asked to sign the Consent Form on the last 
page of this document.   
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This document is six (6) pages long, including the Consent Form.  Please make sure you have 
read and understood all the pages. 

What is the purpose of the study? 
Specialised care is required for the treatment of bulimia nervosa. Cognitive behavioural group 
therapy is a type of treatment which aims to help individuals regulate the emotions associated 
with this disorder and therefore improve eating behaviour. The study aims to determine the 
impact of a 12-week cognitive behavioural group therapy programme on your eating behaviour, 
nutritional intake and dietary patterns, as well as frequency of episodes of binging/purging.  

What happens in the study? 

The weekly cognitive behavioural group therapy sessions will not be recorded and will consist of 
a group of 12 people, the two facilitators (psychologist and dietitian) and the student researcher. 
The student researcher will be present solely as an observer as part of her dietetic training and 
will not be taking notes. These sessions will be conducted just as they would be if you 
were not participating in the study. You will be provided with a 7-day food diary in both the 
first and last week of the group treatment that you will be asked to fill in. The two questionnaires 
you fill in before and after the study will be analysed for the purposes of the study. You will also 
be asked about the frequency of binge and purge episodes (each week) after each group 
session, this will be performed in a private room with the group facilitator. This is for monitoring 
progression with the treatment programme and will be analysed for the purposes of the study. 
Your weight will also be taken weekly (in a private room) if you agree to this and analysed as 
part of the study. The group facilitator will also collect the food diaries during the private 
consultations. The student dietitian will not be present for these consultations. Completion of 
the food diaries is the only requirement that is not part of the standard group therapy 
programme that you are enrolled in. All questionnaire and other information including the 
food diaries will have personal identifier information removed before providing to the student. 
The food diaries will be analysed for assessment of nutritional intake.  If you do not wish to take 
part in the study you will not be required to complete the food diaries and any information 
(including the questionnaires) collected from you will not be provided to the student researcher 
for analysis. If you decide to withdraw from the study at any stage up to the end of the 12-week 
programme no information obtained from you will be provided to the student researcher and 
submitted food diaries (if any) will be destroyed. 

What are the discomforts and risks? 

You are free to leave the room during the group therapy sessions at any time without having to 
give a reason. Your time commitment for participation in the study will be only the time taken in 
completing the food diaries. 
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What are the benefits? 

Determining whether this 12-week cognitive behavioural group therapy is effective treatment for 
bulimia nervosa in the New Zealand population may support an increased frequency at which 
this programme is delivered annually. This may help more people with bulimia nervosa receive 
inexpensive treatment (free) in a timely manner, without long wait times.  

Confidentiality 

The information provided in the questionnaires/food diaries and the group sessions will be 
confidential to Tupu Ora staff and the student researcher. The student researcher will be 
present during the group therapy sessions but all information provided to her for analysis will not 
have identifying details. De-identified data will be stored electronically in computer files with 
password protection. Hard copy information provided to the student will be stored in a locked 
filing cabinet and eventually archived under secure storage arrangements with the University of 
Auckland and under the care of the principal investigator (Dr Plank) and be accessible only to 
authorised individuals for 10 years after the study ends. All data (including electronic) will then 
be destroyed. No information that can personally identify you will be used in any reports 
on this study. 

What will happen to the results? 

The results will be reported to the programme facilitators (Tupu Ora staff members) and will be 
used in a thesis prepared by the student researcher in order to gain an academic qualification 
and registration as a dietitian. The results of the study will be provided to you through a 
workshop (whānau welcome), a telephone call or an email.  

Who do I contact for more information or if I have concerns? 

If you have any questions, concerns or complaints about the study at any stage, you can 
contact:  

Principal Investigator: 
Dr Lindsay Plank  
Phone: 923 6949  
Email: l.plank@auckland.ac.nz 

Student Researcher: 
Ms Laila McCambridge 
Phone:  
Email: lmcc661@aucklanduni.ac.nz 

Head of Department: 
Professor Richard Douglas 
Phone: 923 1658 
Email: richard.douglas@auckland.ac.nz 

If you want to talk to someone who isn’t involved with the study or you have any queries or 
concerns regarding your rights as a participant in this study, you may wish to contact an 
independent health and disability advocate on: 
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Free phone:  0800 555 050 
Free fax: 0800 2 SUPPORT (0800 2787 7678) 
Email:  advocacy@hdc.org.nz 

For Māori cultural support talk to your whānau in the first instance. Alternatively, you may 
contact: 

He Kamaka Waiora (Maori Health Team) 
Telephone number: 09 486 8324 ext 2324 
Email: hkw@adhb.govt.nz 

For concerns of an ethical nature you can contact the Chair of the Auckland Health Research 
Ethics Committee at ahrec@auckland.ac.nz or at 373 7599 x 83711, or at Auckland Health 
Research Ethics Committee, The University of Auckland, Private Bag 92019, Auckland 1142. 

Ethics Approval 

Approved by the Auckland Health Research Ethics Committee on 5 May 2021 for three years. 
Reference number 21973. 
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DEPARTMENT OF SURGERY 
The University of Auckland 
Private Bag 92019 
Auckland 1142 
New Zealand

Consent Form 
This form will be held for a period of 10 years 

Evaluation of the impact of a 12-week group therapy programme for the 
treatment of bulimia nervosa on nutritional behaviours 

I have read and I understand the Participant Information Sheet 
dated 3 May 2021.   

I have been given sufficient time to consider whether or not to 
participate in this study. 

I have had the opportunity to use whānau support or a friend to help 
me ask questions and understand the study. 

I am satisfied with the answers I have been given regarding the 
study and I have a copy of this consent form and information sheet. 

I understand that taking part in this study is voluntary (my choice) 
and that I may withdraw from the study at any time without this 
affecting my future health care. 

If I decide to withdraw from the study, I agree that any information 
collected about me up to that point will not be used for the study 
and if a food diary is provided it will be destroyed. 

I understand that my participation in this study is confidential and 
that no material which could identify me personally will be used in 
any reports on this study. 

I know who to contact if I have any questions about the study in 
general. 

I understand my responsibilities as a study participant. 

I wish to receive a summary of the results from the study. Yes o No o 
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Declaration by participant: 
I hereby consent to take part in this study. 

Participant’s name: 

Signature: Date: 

Declaration by member of research team: 

I have given a verbal explanation of the research project to the participant, and have 
answered the participant’s questions about it.   

I believe that the participant understands the study and has given informed consent to 
participate. 

Researcher’s name: 

Signature: Date: 

Statement of Approval: 

Approved by the Auckland Health Research Ethics Committee on 5 May 2021 for three 
years. Reference number 21973. 
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Liberate Nutrition Research Study Information

Enclosed is information for completing the food diary for our research study. 
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You have been provided with a 7-day food diary to fill in for 7 consecutive days following this group therapy session. 
Please record everything you eat and drink for the following 7-day period in this diary, including what is eaten during 
binge eating episodes. Completed food diaries will be collected by a group facilitator in private at the next group 
session. It is important that you eat as you normally would and do not change your eating habits whilst using this food 
diary so that we receive accurate information about your nutritional intake.  

Filling in your food diary: Please adhere to the following instructions when filling in your food diary. Please fill in every 
column of the food diary every time you eat or drink anything for the next 7 days, using as much detail as possible. 
Refer to the instructions below and the example food diary (attached) when filling in your own food diary.  

Identifying details: record your name. This information will be removed before providing to the student researcher for 
analysis.   

Day/date: record the day and date at the top of each page. If you go over the page, please write the date at the top of 
the next page and each page you use after this.  

Time & meal type: record the time of eating and drinking for each eating/drinking episode during the next 7 days and 
whether the eating episode was a snack (morning tea, afternoon tea, supper) or main meal (breakfast, lunch, dinner). 

Food/drink intake & amounts consumed: record all items of food and drink that you consume within the next 7-day 
period and their estimated amounts using household measures (see below). Use as much detail as possible including 
brand names.  

 Examples for brand names: Wattie’s frozen mixed vegetables, Abe’s Bagels, Cadbury’s Dairy Milk Chocolate.

 Examples for amounts consumed: 1 teaspoon (tsp), 1 tablespoon (TBSP), ½ cup, ½ can, 1 piece (pc), 1 medium
fruit/vegetable, 2 eggs. Specify the grams of canned/packaged items where possible, i.e., 1 x 95g can of tuna, 1 x
125g pottle of yoghurt.

Include any extras added to foods/drinks. For example: 1 tsp of sugar and 50mL of dark blue milk with coffee, 1 TBSP 
of Wattie’s tomato sauce, 1 TBSP of Best Foods mayonnaise.  

Preparation: describe how your food/drink was prepared using as much detail as possible.  
Indicate if food was purchased from a café/store or homemade. Record or attach any recipes used in the space 
provided in your food diary (include number of servings per recipe and cooking methods).  

 Examples for preparation: oven baked with oil, pan-fried with oil, boiled, scrambled with milk, stewed, café
bought.

 Example for recipe: Beef bolognaise -- 500g lean beef mince pan-fried with 2 TBSP of olive oil, 1 medium brown
onion, 2 garlic cloves, 1 x 400g can of Wattie’s black beans and 50g of Leggo’s tomato paste. Seasoned with a ¼
tsp of salt and a ¼ tsp of pepper. 1 x 500g packet of San Remo Pasta Spaghetti, boiled with a ¼ tsp of salt. This
recipe served 4 people.

Binge: Every time you eat, record ‘yes’ or ‘no’ for whether you considered the eating episode to be a binge or not. 

Compensatory behaviours: please record any compensatory behaviours this includes, vomiting (purging), laxative use, 
diuretic use, excessive exercise, or fasting/dietary restriction (i.e., delaying or skipping meals).  
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Example Food Diary 

Day: __________ Date:_______ 

Time & meal 
type 

(snack, meal) 

Food/drink intake & describe amounts 
consumed 

Preparation 
(baked, pan-fried, 

toasted, café-bought, 

homemade) 

Binge 
(yes/no) 

Compensatory 
behaviours* 

Breakfast 
(meal) 7.30 

M/T (snack) 
10.30 

Lunch (meal) 
12.30 

A/T (snack) 
3.30 

Dinner (meal) 
 7.00 

Supper (snack) 

Harraways rolled oats - ½ cup  
Anchor lite blue milk – ½ cup  
Pic’s peanut butter (smooth) – 1 TBSP  
Frozen blueberries – ½ cup  
Banana – 1 medium   
Nescafe instant coffee – 1 cup (with sugar - 
1 tsp, milk - 50mL)  

Flat white with blue milk – 1 medium 
takeaway cup  
2 Griffins chocolate biscuit thins  

Sandwich: 
Tip Top Oatilicious toast bread – 2 pc  
Sealord tuna sensations olive oil – drained – 
1 x 95g can   
Olivani lite margarine – 1 tsp  
Best Foods Real Mayonnaise – 2 tsp  
Salad (mesculin salad – ½ cup, tomato – ½ 
medium)  

Yoplait yoghurt dark fruits – 1 x 125g pottle 

Huntley & Palmers whole grain crackers – 4 
crackers  
Countdown brand edam cheese – 2 x 0.5cm 
slices  
Apple – 1 medium  

Lasagne (serves 4) – 1 pc  
Salad + dressing (mesculin salad – ½ cup, 
avocado – ¼ small, carrot – ½ medium and 
Paul Newman’s balsamic dressing – 2 TBSP) 
Broccoli – ½ cup (+ margarine -1 tsp)  

Cadbury dairy milk chocolate – 5 pc  
English Breakfast tea, no additions – 1 cup 

Pascall marshmallows family pack - 1 bag 
Countdown trail mix – ½ x 400g pack  
Cadbury dairy milk chocolate – 1 x 180g 
block  
Pics peanut butter – ½ x 380g jar  
diet coke - 1.5L 
Lasagne – 2 more pc 

Oats cooked in a pot with 
milk.  
Berries microwaved.   

Flat white was café-
bought   

Homemade sandwich 

Homemade lasagne - 
oven-baked  
Broccoli – boiled and 
then topped with 
margarine  
Salad – raw  

No 

No 

No 

No 

No 

No 

Yes 

Excessive 
exercise – 90min 
HIIT 

Purged 

Purged 
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*Compensatory behaviours after eating: vomiting (purging), use of laxatives, diuretics, excessive exercise and fasting/dietary
restriction (i.e., skipping or delaying meals).

Preparation: Please record any recipes used for dishes (i.e. the homemade lasagne) below, including the number of servings per
recipe and cooking methods.

Recipes: 

Please attach any recipes used during the 7-day period.  
You may also attach images of the nutrition information panel for any foods eaten during the 7-day period. 
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Day: __________ Date:_______ 

Time & meal 
type 

(snack, meal) 

Food/drink intake & describe amounts 
consumed 

Preparation 
(baked, pan-fried, 

toasted, café-bought, 

homemade) 

Binge 
(yes/no) 

Compensatory 
behaviours* 
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Day: __________ Date:_______ 

Time & meal 
type 

(snack, meal) 

Food/drink intake & describe amounts 
consumed 

Preparation 
(baked, pan-fried, 

toasted, café-bought, 

homemade) 

Binge 
(yes/no) 

Compensatory 
behaviours* 
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Day: __________ Date:_______ 

Time & meal 
type 

(snack, meal) 

Food/drink intake & describe amounts 
consumed 

Preparation 
(baked, pan-fried, 

toasted, café-bought, 

homemade) 

Binge 
(yes/no) 

Compensatory 
behaviours* 
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Day: __________ Date:_______ 

Time & meal 
type 

(snack, meal) 

Food/drink intake & describe amounts 
consumed 

Preparation 
(baked, pan-fried, 

toasted, café-bought, 

homemade) 

Binge 
(yes/no) 

Compensatory 
behaviours* 
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Day: __________ Date:_______ 

Time & meal 
type 

(snack, meal) 

Food/drink intake & describe amounts 
consumed 

Preparation 
(baked, pan-fried, 

toasted, café-bought, 

homemade) 

Binge 
(yes/no) 

Compensatory 
behaviours* 
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Day: __________ Date:_______ 

Time & meal 
type 

(snack, meal) 

Food/drink intake & describe amounts 
consumed 

Preparation 
(baked, pan-fried, 

toasted, café-bought, 

homemade) 

Binge 
(yes/no) 

Compensatory 
behaviours* 
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Day: __________ Date:_______ 

Time & meal 
type 

(snack, meal) 

Food/drink intake & describe amounts 
consumed 

Preparation 
(baked, pan-fried, 

toasted, café-bought, 

homemade) 

Binge 
(yes/no) 

Compensatory 
behaviours* 
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Thank you for completing your food diary. 

Please bring this diary, including any relevant attachments (recipes, nutrition information panels), to the next group 
session.  
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Appendix 4: Eating Disorder Examination Questionnaire 

A copy of the EDE-Q (Fairburn & Beglin 1994) is available from Fairburn’s (2008c) Cognitive 

Behaviour Therapy and Eating Disorders.  
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Appendix 5: Depression Anxiety Stress Scale 

A copy of the DASS (Lovibond & Lovibond 1995a) is available from www.psy.unsw.edu.au/dass/ 
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Appendix 6: Summary of food diary assumptions  
Table 1A. Assumptions used for analysing food diaries and rationale. 

Participant recording Selection in FoodWorks 10 Serving size 
Rationale 

MOH NZFCD Manufacturer 
Vegetables and fruit 
Salad (handful or no quantity)  PS, e.g., Lettuce,raw, Spinach,English,raw  1 cup  x x 
Kumara - café   Sweet potato,orange,plain,unpeeled,fresh,baked,canola oil 1/2 small x 

Beetroot baked - café   Beetroot,fresh,baked,added fat 1/2 cup x 

Broccoli, boiled Broccoli,boiled,drained,no salt added  1/2 cup x 
Carrots Carrot,flesh,fresh,raw  1/2 cup stick x x 

Pan-fried/stir-fried vegetables  PS, e.g., Beans,green,fresh,stir-fried,added fat  1/2 cup x 

Potato Potato,flesh & skin,waxy,boiled,drained,no salt added PS - - - 
Steamed vegetables  Mixed vegetables,fresh,asian greens,steamed,no added fat 1/2 cup x 

Frozen vegetable mix, steamed Mixed vegetables,frozen,broccoli & carrot & corn,cooked PS - - - 

Hot chips - TA (1/2 scoop)  Fries,potato,straight cut,Independent Shops  150 g x 

Fries - café, TA (handful) Fries,potato,straight cut,Independent Shops  1/2 cup - - - 
Banana Banana,yellow,ripened,raw Medium x 

Apple  Apple,'Braeburn',flesh & skin,raw Medium x 

Sultanas (handful) Sultana  30 g x 

Grain foods 
Oats Porridge,prepared with water,salt added 1/2 cup   x 

Rice (white or unspecified variety) Rice,white,Basmati,boiled,undrained PS - - - 

Naan bread  Bread,naan,white,plain,restaurant 1 naan bread 
triangle (145 g)  

x 

Weet-Bix (two) Weet-Bix,Sanitarium,fortified 30 g x 

Cereal (full bowl) PS, e.g., Skippy Cornflakes,Sanitarium,fortified 1.5 cup  - - - 
Grilled sourdough (1/2 palm-sized 

slice)  

Bread,sour dough,white,commercial,toasted 1/2 regular slice - - - 
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Pasta Pasta,white wheat flour,assorted 

shapes,regular,boiled,drained,no salt added 

PS - - - 

Vogel  Bread,mixed grain,Ancient Grains,Vogel's PS - - - 

Ramen noodles (1 serving) Wei-Chuan Guan Miao Ramen Noodles  90 g x 

Milk and milk products 
Cheese (type unspecified) (handful or 
no quantity) 

Cheese,Edam 40 g x x 

Cheese (slice)  PS, e.g., Cheese,Edam, Cheese,Cheddar  20 g/slice x x 

Yoghurt (pottle) PS, e.g., Yoghurt,Fresh 'n Fruity,assorted fruits,regular 
fat,fortified  

125 g x 

Ice cream (scoop)  Ice cream,vanilla,standard 75 g x 

Milk with cereal (no quantity) PS, e.g., Milk,cow,lite 1.5% fat,fluid  e.g.,125 mL/2
Weet-Bix

x 

Whipped cream Cream,whipped,commercial 20 g x 

Cream Cream,standard 30 mL x 

Meat and protein 
Ham  Ham,sliced 50 g x 

Sausage PS, e.g., Sausage,beef,pan fried,with no added fat, 75 g/sausage  x 

Pan-fried chicken breast (burger bun 
size)    

Chicken,breast,without skin,uncoated,fried,other  1/2 medium (94 

g)†  
x† 

Barbequed steak (palm-size) PS, e.g., Steak,sirloin,semi-trimmed,bbq'd,canola oil 1/2 medium (76 g) - - - 
Chicken tenders – TA, café KFC,Crispy Chicken Strip Regular strip (44 

g) 

- - - 

Mince Beef,mince,premium,simmered‡ PS - - - 

Meatballs Meatballs,pork,fried,added fat  PS - - - 

Egg  Egg,chicken,white & yolk,(cooking method) 1 egg (size 6) x 
Nuts (handful or no quantity) PS. e.g., Nut,peanut,raw, Nut,cashew,raw  30 g x x 
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Oils and spreads 

Oil PS, e.g., Oil,olive, Oil,vegetable,blend 15 mL x x 

Peanut butter  Peanut butter,smooth & crunchy,salt added,no sugar added 30 g x 

Honey Honey 5 g x 
Margarine  Margarine,polyunsaturated,70% fat,fortified  10 g x 

Jam Jam,berry fruit  10 g x 

Oil (type unspecified) Vegetable oil selected, e.g., Oil,vegetable,blenda - x - - 

Sauces 
Soy sauce  Sauce,soy,commercial  15 mL x 

Mayonnaise  Dressing,Mayonnaise,commercial  25 mL x 
Ketchup  Sauce,tomato,Ketchup 15 g x 

Kewpie mayonnaise Kewpie Mayonnaise  15 g x 

Teriyaki sauce Sauce,teriyaki 25 mL x 
Tomato paste Tomato,paste,canned 25 g x 

Garlic paste  Cofresh Crushed Garlic  5 g x 

Tandoori  Patak's Original Tandoori Paste Mild 21 g x 

Seasonings and sugar 

Salt (sprinkle or no quantity) Salt,table iodised* Sprinkle/pinch (0.4 
g)  

- - - 

Pepper (sprinkle or no quantity) Spice,pepper,black Pinch (0.2 g)  - - - 

Spices  PS, e.g., Powder,curry, Herb,rosemary,dried Pinch (0.3 g) - - - 
Sugar  Sugar,white  4 g x 

Miscellaneous 

Nacho chips (handful) Corn chip,plain,salted,fried in assorted oils 1/2 cup  - - - 

Ice cream cone  Wafer,ice cream cone Large  x 

Vegetable lasagne (1/2 palm-size) Lasagne,vegetable 1/4 cup  - - - 
Wonton - restaurant Wonton,meat only,fried  Small piece (30 g) - - - 
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** 

Savoury pork buns - TA Steamed bun,pork filling Large piece (97 g) 

** 

- - - 

TA meal (1 container) PS, e.g., Stir fry commercial,noodles,beef 2 cups - - - 

Sweet Treats 

Pudding - café  PS, e.g.,Pudding,sponge,steamed 95 g x x 

Cheesecake - café (slice) Cheesecake,commercial,plain  75 g/slice x 
Apple pie, slice  Pie,sweet,apple,packaged,regular fat 100 g x 

Croissant  Croissant,plain Large (75 g)** - - - 

Waffle - café Waffle,plain,commercial 90 g x 

Drinks 

Juice (cup or no quantity) PS, e.g., Juice,tomato,McCoy 250 mL x 

Sugar free sprite (bottle) Sprite Zero  600 mL x 
Drinking chocolate powder PS, e.g., Avalanche Sugar Free Drinking Chocolate 20 g x 

Bubble tea - café   Bubble tea,non-chocolate flavour  700 mLf - - - 

Alcoholic beverages 

Red wine (glass) Wine,red,(13.5% alcohol by volume),Pinot Noir Average (150 mL) x 
White wine (glass) Wine,white,dry,(12% alcohol by volume),Sauvignon Blanc Average (150 mL) x 

Beer  Beer,full-strength (5% alcohol by volume) 330 mL bottle  x x 

Spirit (shot)  PS, e.g., Spirit,gin,90 proof Shot (30 mL) x 

Tea/Coffee 

Tea (bag, cup)  PS, e.g., Tea beverage,green, Tea,beverage,black  200 mL x 
Black coffee - homemade Coffee beverage,brewed from grounds,dripped prepared Cup (250 mL) x 

Milk (added to tea or coffee) PS e.g., Milk,cow,lite 1.5% fat,fluid   30 mLx - - - 

Espresso - café   Coffee beverage,espresso,cafe variety 70 g x 

Long black - café Coffee beverage,long black,double shot,150 mL,cafe variety 150 mL x 
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Americano - café Coffee,beverage,long black,double shot,150mL,cafe variety 285 mL x 

Latte - café   Coffee beverage,latte,double shot & milk standard 3.3% 
fat,300 mL,cafe variety 

300 mL x x 

Coconut milk mocha - café Total 300 mL x 

Pure Harvest Organic Coco Quench Coconut Milk 215.4 mL 

Coffee beverage, espresso,cafe variety 2 shot (60 mL) 
Energy food drink,dry powder,Drinking Chocolate,Cadbury 24.6 mL (15 g) x 

Coconut milk cappuccino - TA 285 mL x 

Pure Harvest Organic Coco Quench 225 mL 

Coffee beverage,espresso,café 2 shot (60 mL) 
Matcha powder (added to latte) Matcha powder entered as new food into FoodWorks. 1 g x 

Abbreviations: MOH: Ministry of Health, NZFCD: New Zealand Food Composition Database, PS: participant specified. TA: takeaway. 

Rationale: serving sizes were based on the Ministry of Health eating and activity guidelines for New Zealand adults (MOH 2020a), the New Zealand Food Composition 
Database (NZFCD 2022) or the nutrition labels of food manufacturers.  

Notes: 
† Same weight as a pre-thawed chicken burger at the supermarket, last viewed 19th of June 2022. 

‡ New Zealand FOODfiles 2016 offered limited beef mince food selections, all of which were lean.  

a Ministry of Health recommends using unsaturated fat sources (MOH 2020b) 

* 2008/2009 New Zealand Adult Nutrition Survey reported majority of New Zealanders (85.7%) use iodised salt (Mackay 2011).

** Only small or large pre-set available for selected item, no medium.
f Requested volume of specified drinks from cafés.
x Food Standards Australia and New Zealand report a dash of milk added to tea and coffee approximates to 30 mL (FSANZ 2020).
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Appendix 7: Nutrient reference values 

Table 2A. Nutrient reference values: RDI (or AI) 

Nutrient 
(per day) 

Female 14 – 
18 years 

Female 19 – 
30 years 

Female 31 – 
50 years 

Female 31-50 
years lactating 

Male 19-30 
years 

Protein (g) 45 46 46 67 64 

Dietary fibre (g)* 22 25 25 30 30 

Thiamin (mg) 1.1 1.1 1.1 1.4 1.2 

Riboflavin (mg) 1.1 1.1 1.1 1.6 1.3 

Niacin 
equivalents (mg) 

14 14 14 17 16 

Vitamin C (mg) 40 45 45 85 45 

Vitamin E (mg)* 8 7 7 11 10 

Vitamin B6 (mg) 1.2 1.3 1.3 2 1.3 

Vitamin B12 (µg) 2.4 2.4 2.4 2.8 2.4 

Folate, total DFE 
(µg) 

400 400 400 500 400 

Total vitamin A 
equivalents (µg) 

700 700 700 1100 900 

Sodium (mg)* 460-920 460-920 460-920 460-920 460-920

Potassium (mg)* 2600 2800 2800 3200 3800 

Magnesium (mg) 360 310 320 320 400 

Calcium (mg) 1300 1000 1000 1000 1000 

Phosphorus (mg) 1250 1000 1000 1000 1000 

Iron (mg) 15 18 18 9 8 

Zinc (mg) 7 8 8 12 14 

Selenium (µg) 60 60 60 75 70 

Iodine (µg) 150 150 150 270 150 

* Adequate Intake (AI) was used for nutrients without an RDI available.
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Table 3A. Nutrient reference values: EAR 

Nutrient 
(per day) 

Female 14 – 
18 years 

Female 19 – 
30 years 

Female 31 – 
50 years 

Female 31-50 
years lactating 

Male 19-30 
years 

Protein (g) 35 37 37 54 52 

Thiamin (mg) 0.9 0.9 0.9 1.2 1 

Riboflavin (mg) 0.9 0.9 0.9 1.3 1.1 

Niacin 
equivalents (mg) 

11 11 11 13 12 

Vitamin C (mg) 28 30 30 60 30 

Vitamin B6 (mg) 1 1.1 1.1 1.7 1.1 

Vitamin B12 (µg) 2 2 2 2.4 2 

Folate, total DFE 
(µg) 

330 320 320 450 320 

Total vitamin A 
equivalents (µg) 

485 500 500 800 625 

Magnesium (mg) 300 255 265 265 330 

Calcium (mg) 1050 840 840 840 840 

Phosphorus (mg) 1055 580 580 580 580 

Iron (mg) 8 8 8 6.5 6 

Zinc (mg) 6 6.5 6.5 10 12 

Selenium (µg) 50 50 50 65 60 

Iodine (µg) 95 100 100 190 100 

No EAR is available for nutrients without an RDI, dietary fibre, sodium, potassium, vitamin E. 
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Table 4A. Nutrient reference values: UL 

Nutrient Female 14 – 
18 years 

Female 19 – 
30 years 

Female 31 – 
50 years 

Female 31-50 
years lactating 

Male 19-30 
years 

Vitamin E (mg) 250 300 300 300 300 

Vitamin B6 (mg) 40 50 50 50 50 

Folic acid  (µg) 800 1000 1000 1000 1000 

Retinol (µg) 2800 3000 3000 3000 3000 

Sodium (mg)* 2000 2000 2000 2000 2000 

Calcium (mg) 2500 2500 2500 2500 2500 

Phosphorus (mg) 4000 4000 4000 4000 4000 

Iron (mg) 45 45 45 45 45 

Zinc (mg) 35 40 40 40 40 

Selenium (µg) 400 400 400 400 400 

Iodine (µg) 900 1100 1100 1100 1100 

* Suggested dietary target used for sodium.
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Appendix 8: Binge intake per episode week 1 and 12 data  
Table 5A. Energy and macronutrient intake per binge episode for week 1 and 12 of treatment. 

Macronutrients Week 1 Week 12 P value 

Energy (kcal) 2294 (156 – 12475) 2442 (509 – 13895) 0.742 

Protein (g) 76.1 (2.6 – 286.2) 91.5 (8.4 – 400.7) 0.461 

Total fat (g) 94.1 (0.0 – 628.2) 144.9 (22.0 -709.9) 0.742 

Saturated fat (g) 33.0 (0.0 -248.0) 47.2 (9.6 – 278.1) 0.945 

Polyunsaturated fat (g) 12.0 (0.0 -195.8) 20.3 (2.9 – 148.3) 0.945 

Monounsaturated fat (g) 33.4 (0.0 -213.5) 39.2 (5.8 – 282.8) 0.945 

Cholesterol (mg) 88.0 (0.0 -1883.5) 172.0 (0.3 – 1343.5) 0.078 

Carbohydrate (g) 252.7 (13.1 – 1471.7) 168.3 (69.6 – 1493.1) 0.250 

Sugars (g) 83.9 (0.0 -728.1) 71.2 (8.0 – 831.2) 0.195 

Alcohol (g) 0.0 (0.0 -32.0) 0.0 (0.0 - 42.6) 0.625 

Dietary fibre (g) 16.8 (0.0 – 95.6) 15.0 (4.0 – 117.7) 0.945 

Data are median (minimum – maximum).  

Table 6A. Micronutrient intake per binge episode for week 1 and 12 of treatment. 

Micronutrients Week 1 Week 12 

Thiamin (mg) 0.9 (0.0 – 15.5) 1.2 (0.1 – 17.8) 0.250 

Riboflavin (mg) 0.9 (0.0 - 9.1) 1.0 (0.1 – 15.8) 0.641 

Niacin equivalents (mg) 24.2 (0.0 -134.7) 36.3 (3.8 – 151.7) 0.742 

Vitamin C (mg) 10.0 (0.0 -212.3) 50.1 (0.0 – 152.1) 0.945 

Vitamin E (mg) 10.3 (0.0 -149.7) 14.4 (3.1 – 64.1) 0.313 

Vitamin B6 (by analysis) (mg) 1.3 (0.0 – 5.0) 1.7 (0.2 – 7.1) 1.000 

Vitamin B12 (µg) 2.0 (0.0 – 16.9) 3.1 (0.0 – 32.1) 0.742 

Folate, total DFE (µg) 243.2 (0.0 – 1884.2) 347.8 (15.2 – 3579.0) 1.000 

Total vitamin A equivalents (µg) 304 (0 – 6665) 978 (16 – 4622) 0.742 

Sodium (mg) 1937 (10 – 14377) 3773 (386 – 10511) 0.844 

Potassium (mg) 2089 (12 – 8042) 2322 (245 – 11608) 0.945 

Magnesium (mg) 219 (7 – 1445) 317 (115 – 1955) 1.000 

Calcium (mg) 572 (10 – 2685) 572 (24 – 6734) 0.742 

Phosphorus (mg)  1137 (27 – 4549) 1612 (319 – 7303) 0.844 

Iron (mg) 8.6 (0.1 – 48.5) 8.3 (1.9 – 86.4) 0.547 

Zinc (mg)  8.6 (0.2 – 31.2) 10.8 (2.0 – 45.5) 0.641 
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Selenium (µg) 39.1 (0.9 – 242.4) 71.2 (3.3 – 281.0) 0.641 

Iodine (µg) 43.9 (0.0 – 418.3) 36.9 (1.7 – 664.1) 1.000 

Data are median (minimum – maximum). 
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Appendix 9: Non-binge intake per day relative to the EAR and RDI   

Table 7A. Proportion of participants meeting the RDI (or AI) and EAR for nutrients during non-binge eating 
periods (average non-binge intake per day) for week 1 and week 12 of the treatment programme.  

Nutrient Proportion 
meet RDI 

Week 1 (%) 

Proportion 
meet EAR 
Week 1 (%) 

Proportion 
meet RDI 

Week 12 (%) 

Proportion 
meet EAR 

Week 12 (%) 

P-value
(RDI)

P-value
(EAR)

Protein (g) 100 100 100 100 1.000 1.000 

Dietary fibre (g)* 37.5 NA 37.5 NA 1.000 NA 

Thiamin (mg) 62.5 87.5 100 100 0.125 0.500 

Riboflavin (mg) 75 100 100 100 0.250 1.000 

Niacin 
equivalents (mg) 

100 100 100 100 1.000 1.000 

Vitamin C (mg) 62.5 75 87.5 100 0.250 0.250 

Vitamin E (mg)* 100 NA 100 NA 1.000 NA 

Vitamin B6 (by 
analysis) (mg) 

87.5 100 87.5 100 0.500 1.000 

Vitamin B12 (µg) 62.5 62.5 100 100 0.125 0.125 

Folate, total DFE 
(µg) 

62.5 75 75 100 0.625 0.250 

Total vitamin A 
equivalents (µg) 

62.5 62.5 75 100 0.500 0.125 

Sodium (mg)* 100 NA 100 NA 1.000 NA 

Potassium (mg)* 50 NA 62.5 NA 0.500 NA 

Magnesium (mg) 37.5 75 75 87.5 0.219 0.500 

Calcium (mg) 25 37.5 37.5 62.5 0.500 0.375 

Phosphorus (mg) 62.5 87.5 100 100 0.125 0.500 

Iron (mg) 37.5 75 50 100 0.500 0.250 

Zinc (mg) 62.5 62.5 75 87.5 0.500 0.250 

Selenium (µg) 37.5 62.5 50 75 0.500 0.500 

Iodine (µg) 62.5 62.5 37.5 62.5 0.250 1.000 

*Adequate Intake (AI) was used for nutrients without an RDI available.
NA – Not available. No EAR available for nutrients without an RDI.
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Appendix 10: Total intake per day relative to the EAR and RDI 

Table 8A. Proportion of participants meeting the RDI (or AI) and EAR for their total nutrients intake between 
week 1 and week 12 of the treatment programme. 

Nutrient Proportion 
meet RDI 

Week 1 (%) 

Proportion 
meet EAR 
Week 1 (%) 

Proportion 
meet RDI 

Week 12 (%) 

Proportion 
meet EAR 

Week 12 (%) 

P-value
(RDI)

P-value
(EAR)

Protein (g) 100 100 100 100 1.000 1.000 

Dietary fibre 
(g)* 

62.5 NA 75 NA 0.500 NA 

Thiamin (mg) 87.5 100 100 100 0.500 1.000 

Riboflavin (mg) 100 100 100 100 1.000 1.000 

Niacin 
equivalents 
(mg) 

100 100 100 100 1.000 1.000 

Vitamin C (mg) 75 75 100 100 0.250 0.250 

Vitamin E (mg)* 100 NA 100 NA 1.000 NA 

Vitamin B6 (by 
analysis) (mg) 

100 100 100 100 1.000 1.000 

Vitamin B12 
(µg) 

87.5 87.5 100 100 0.500 0.500 

Folate, total 
DFE (µg) 

87.5 100 100 100 0.500 1.000 

Total vitamin A 
equivalents (µg) 

75 87.5 87.5 100 0.250 0.500 

Sodium (mg)* 100 NA 100 NA 1.000 NA 

Potassium 
(mg)* 

87.5 NA 100 NA 0.500 NA 

Magnesium 
(mg) 

87.5 87.5 87.5 100 1.000 0.500 

Calcium (mg) 75 87.5 62.5 75 0.500 0.500 

Phosphorus 
(mg) 

100 100 100 100 1.000 1.000 

Iron (mg) 62.5 100 62.5 100 1.000 1.000 

Zinc (mg) 100 100 87.5 100 0.500 1.000 

Selenium (µg) 75 100 75 87.5 1.000 0.500 

Iodine (µg) 75 87.5 37.5 87.5 0.125 0.500 

*Adequate Intake (AI) was used for nutrients without an RDI available.
NA – Not available. No EAR available for nutrients without an RDI.
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Appendix 11: Binge intake per day week 1 and 12 data  

Table 9A. Daily energy and macronutrient intake attributed to binge eating in weeks 1 and 12 of treatment. 

Macronutrient Week 1 Week 12 P value 

Energy (kcal) 1991 (354 – 7111) 1041 (0 – 8541) 0.109 

Protein (g) 61.9 (16.2 - 274.9) 28.4 (0.0 - 237.0) 0.250 

Total fat (g) 86.2 (16.6 - 332.8) 54.4 (0.0 - 390.3) 0.148 

Saturated fat (g) 30.4 (8.0 - 122.9) 13.7 (0.0 - 144.5) 0.250 

Polyunsaturated fat (g) 12.8 (1.8 - 76.4) 7.2 (0.0 - 56.3) 0.109 

Monounsaturated fat (g) 36.2 (5.0 - 135.2) 18.1 (0.0 - 157.9) 0.195 

Cholesterol (mg) 114 (30 - 1456) 43 (0 - 454) 0.055 

Carbohydrate (g) 217.9 (34.4 - 826.4) 88.6 (0.0 - 986.3) 0.078 

Sugars (g) 96.7 (15.7 - 365.4) 27.1 (0.0 - 479.0) 0.109 

Alcohol (g) 0.0 (0.0 - 5.5) 0.0 (0.0 - 7.1) 0.625 

Dietary fibre (g) 20.7 (2.3 - 55.8) 6.9 (0.0 - 80.2) 0.195 

Data are median (minimum – maximum)  

Table 10A. Daily micronutrient intake attributed to binge eating in weeks 1 and 12 of  treatment. 

Micronutrient) Week 1 Week 12 P value 

Thiamin (mg) 1.7 (0.1 - 7.3) 0.4 (0.0 - 8.9) 0.195 

Riboflavin (mg) 1.4 (0.3 - 5.2) 0.5 (0.0 - 9.7) 0.383 

Niacin equivalents (mg) 19.6 (5.4 - 104.0) 13.0 (0.0 - 103.0) 0.250 

Vitamin C (mg) 22.0 (0.9 - 85.2) 15.9 (0.0 - 51.4) 0.547 

Vitamin E (mg) 11.6 (1.6 - 61.5) 5.0 (0.0 - 35.0) 0.039 

Vitamin B6 (by analysis) (mg) 1.3 (0.2 - 3.7) 0.6 (0.0 - 3.8) 0.109 

Vitamin B12 (µg) 2.3 (0.7 - 11.4) 0.9 (0.0 - 11.0) 0.664 

Folate, total DFE (µg) 349 (57 - 1299) 119 (0 - 2034) 0.313 

Total vitamin A equivalents (µg) 190 (57 - 2630) 219 (0 - 2353) 0.945 

Sodium (mg) 1966 (669 - 8031) 1397 (0 - 6447) 0.078 

Potassium (mg) 2075 (364 - 5580) 908 (0 - 7332) 0.195 

Magnesium (mg) 282 (33 - 813) 106 (0 - 1185) 0.250 

Calcium (mg) 671 (238 - 1862) 255 (0 - 3877) 0.547 

Phosphorus (mg) 1048 (221 - 3930) 485 (0 - 4960) 0.313 

Iron (mg) 11.8 (1.2 - 31.9) 3.5 (0.0 - 50.7) 0.250 

Zinc (mg) 7.9 (1.7 - 29.3) 3.7 (0.0 - 31.5) 0.195 
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Selenium (µg) 48.2 (9.1 - 230.8) 18.1 (0.0 - 174.8) 0.148 

Iodine (µg) 50.7 (13.3 - 338.5) 25.7 (0.0 - 379.6) 0.547 

Data are median (minimum – maximum) 
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