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Thesis Abstract 

Investigating the ‘Jumping to Conclusions’ Bias in People with Anorexia 
 

A Thesis Submitted for the Degree of Doctor of Clinical Psychology 
Gráinne McKenna, University of Manchester, 2013 

 
 

This thesis explores the decision making styles demonstrated by people with 
anorexia. It is presented as three papers: 1) a literature review; 2) an empirical 
study and 3) a personal reflection on the processes involved in conducting the 
research and critical appraisal of the issues which emerged.  
 
The literature review in Paper 1 systematically explored the existing research 
that examined decision making in disordered eating populations. Twenty seven 
papers were reviewed and their findings synthesised to develop a 
comprehensive overview of decision making across a spectrum of disordered 
eating populations. Parallels in decision making across diagnostic categories 
were identified, and the relationship between decision making and clinical, 
personality and demographic variables was also explored. Methodological 
quality of studies was reviewed; recommendations for future research were also 
identified. Broadly, the findings indicated that similar styles of decision making 
appear evident in anorexia and bulimia. No characteristically different decision 
making patterns were demonstrated by people with eating disorder-not 
otherwise specified or by people recovered from anorexia. The evidence 
regarding nature of decision making in obesity and binge eating disorder was 
less conclusive.  
 
The empirical study conducted in Paper 2 endeavoured to enhance our 
understanding of the nature of decision making in disordered eating. The study 
examined a specific decision making bias i.e. the ‘jumping to conclusions’ bias 
in people with anorexia. The study also explored whether eating disorder 
related beliefs in anorexia could be considered to be of ‘delusional’ proportions.  
The results indicated that compared with a healthy control group, people with 
anorexia did not display a ‘jumping to conclusions’ bias. They did not display a 
tendency to make decisions on the basis of little evidence. The majority of 
individuals with anorexia did demonstrate limited insight into their eating 
disorder related beliefs, though only a minority subgroup held beliefs that could 
be considered ‘delusional’. Methodological limitations and clinical implications of 
the findings are discussed.  
 
The third paper provides a personal and critical reflective account of the 
processes involved in conducting both the literature review and the scientific 
study. It critically appraises aspects of the research process including strengths 
and limitations of both studies. Implications for clinical practice, replication and 
directions for future research are also identified. This paper also includes 
personal reflections on the approaches used and the challenges encountered 
within these.  
 
  



 

7 
 

Thesis Overview 

This thesis explores the decision making and reasoning style among eating disordered 

populations. Overall, the thesis is presented as three papers consisting of: 1) a literature 

review; 2) an empirical research study and; 3) personal reflections and critical appraisal of the 

issues and processes involved in conducting this research. The thesis progresses from broad 

to specific in content, beginning with an overview of the literature relating to decision making 

in a multitude of eating disordered populations. An empirical research study follows this, 

where a particular reasoning bias is investigated in one specific eating disorder diagnostic 

category - anorexia nervosa. Finally, the thesis culminates with consideration of and 

reflection upon some pertinent content and process issues that emerged during the course of 

this work.  

 

Paper 1: Literature Review 

In conducting a review of the literature, a systematic review approach was employed. This 

aimed to provide a comprehensive overview of the nature of decision making in eating 

disordered populations. The rationale for conducting a systematic review was based on a 

number of factors. As outlined by Mulrow (1994), this approach facilitated efficient integration 

of large quantities of data with the aim of enabling critical exploration and evaluation of 

existing study findings. In addition, employing a systematic approach facilitated identification 

and refinement of hypotheses, recognition of pitfalls of previous research, and highlighted 

consistencies of relationships across a multitude of studies. Finally, by employing explicit 

methods of assessing the nature and quality of previous research, this approach was 

valuable in explaining inconsistencies or conflicts between study findings or conclusions.   

 

This systematic review endeavoured to review the existing literature in relation to decision 

making in disordered eating populations. Defined by Guillaume et al. (2010), decision making 

can be conceptualised as the capacity to make decisions about a course of action, and 

Garrido & Subira (2013) propose that impairment in this executive function could be related 

to some pathological behaviours including disordered eating. More specifically, a decision 

making style characterised by a desire for immediate rewards despite the risk of long term 

negative consequences appears to emerge consistently, and does not objectively appear to 

be disorder-specific. For example, in anorexia, immediate rewards (e.g. perceived personal 

control via restriction/purging) are favoured, despite the high risk of long term damaging and 

pathological consequences (i.e. physical and psychological damage, death). Similarly in 

obesity, a high need for immediate gratification (i.e. indulgence in gluttonous food) is 

preferred despite the inevitable negative consequences (i.e. medical complications). This 

particular review aimed to analyse the available decision making research across the 

continuum of disordered eating populations.  
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The findings of 27 studies were reviewed to develop a comprehensive understanding of the 

specific decision making patterns or styles displayed by people with disordered eating. 

Characteristic decision making styles or patterns were considered individually in six different 

eating disordered subgroups; anorexia nervosa, bulimia nervosa, recovered anorexia, eating 

disorder-not otherwise specified, binge eating disorder and obesity. Both conflicting and 

consistent research findings were highlighted and discussed, and variations in 

methodological quality were also discussed in the context of these findings.  The impact of 

potentially confounding variables was also considered, and as such the relationship between 

decision making and factors such as level of education, illness severity, mood and clinical 

and personality characteristics was reviewed and tentative conclusions drawn. 

Methodological limitations of studies reviewed and suggestions or directions for future 

research were also discussed and highlighted in the latter part of the systematic review.  

 

Paper 2: Empirical Paper 

The second paper of the thesis relates to a quantitative, empirical research study which 

endeavored to investigate whether currently ill people with anorexia displayed the ‘jumping to 

conclusions’ (JTC) bias, when compared with a healthy control group. This empirical study 

aimed to follow conceptually from the findings of the systematic review. While the review 

investigated decision making more broadly in a range of eating disordered populations, this 

research study aimed to focus specifically on one particular probabilistic reasoning and 

decision making bias, in individuals with anorexia nervosa only. The research aimed to 

extend the existing body of evidence in relation to the JTC bias by examining whether people 

with anorexia, in addition to those with psychosis, displayed this decision making bias.  

 

Reasoning biases are conceptually linked with cognitive models and theories of many 

disorders (So et al., 2012). Within cognitive models, one’s appraisals and interpretations of 

events, experiences and internal beliefs and emotions are considered critically important. 

From this perspective, reasoning biases can influence the appraisal of unusual experiences, 

unpleasant events and negative emotions through the mechanism of limited information 

gathering or generation of realistic alternatives, and consequently contribute to delusion 

formation and maintenance (Garety, Freeman, Jolley, Dunn, Bebbington, & Fowler, 2005; 

Garety, Bebbington, Fowler, Freeman, & Kuipers, 2007). In light of this, the link between the 

JTC bias and delusional beliefs is clear. While the bias has been extensively researched in 

people with psychosis or schizophrenia, a recent meta-analysis (Fine, Garner, Craigie, & 

Gold, 2007) concluded the JTC bias cannot be solely attributed to or caused by 

schizophrenia symptomatology. However, research investigating the JTC bias in other clinical 

populations has thus far, been limited and inconclusive. Given the presence of  ‘delusional’ 

distorted body image beliefs in anorexia (e.g. believing oneself to be overweight despite an 
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emaciated condition), it is theoretically plausible that people with anorexia should, or could 

demonstrate a jumping to conclusions bias.  

 

This paper compares the performance of an anorexia group with a healthy control group on 

the JTC reasoning task. Three versions of the task are employed; a neutral version (the 

‘classic’ beads task), and two emotionally salient, self referrent tasks. Guided by previous 

research evidence, these latter two versions were employed as the JTC bias has been shown 

to be stronger specifically in relation to emotionally salient information (Warman, Lysaker, 

Martin, Davis, & Haudenschield, 2007). Potentially confounding variables such as premorbid 

intelligence, state of the illness and depression or anxiety are considered, along with 

additional clinical and demographic information. Findings, methodological limitations and 

directions for future research are subsequently discussed.  

 

Paper Three: Critical Appraisal and Personal Reflections 

The third and final section of this thesis consists of a critical appraisal and personal reflection 

on the systematic review, the empirical study as well as consideration of some process 

issues noted during the course of this work. The importance of critical appraisal in research is 

well-recognized, and is endorsed by national and international bodies, including the World 

Health Organization (WHO), National Institute of Clinical Excellence (NICE) and the National 

Health Service (NHS). The need to critically assess research findings constitutes an essential 

element of evidence-based practice, and so this section systematically appraises and reflects 

on the research particularly in relation to its strengths and limitations, and its relevance to and 

utility to the subject area under investigation. Within this paper, the approaches and 

methodologies used, the challenges encountered and the implications for clinical practice 

and future research are considered.  
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ABSTRACT 

This paper aimed to critically review the literature examining decision making in disordered 

eating populations. The review aimed 1) to identify characteristics of decision making in 

disordered eating populations and investigate whether it differs from healthy populations; 2) to 

identify any demographic or illness factors related to decision making styles; 3) to identify 

whether similar decision making processes exist across all disordered eating subtypes. Five 

databases (PsycINFO, Embase, Medline, PubMed, Web of Knowledge) were searched. 

Included papers satisfied the following inclusion criteria: 1) English;  2) empirical studies; 3) 

published in peer reviewed journals; 4) adult populations; 5) included disordered eating 

populations; 6) included decision making measures; 7) published in the last 10 years. Reference 

lists were scanned for relevant articles. Twenty-seven papers were included. A decision making 

bias appears evident in a majority of studies with anorexic and bulimic populations. The 

evidence is less conclusive in binge eating disorder and obese populations. No differences in 

decision making appear evident in people recovered from anorexia nervosa, or in people with 

eating disorder– not otherwise specified. However, little research has been conducted in both 

these populations. Additional findings within the area are discussed. Issues and areas requiring 

further scientific investigation are highlighted.     

 

 

Keywords:  

Systematic Review 

Eating disorders 

Decision making 

Methodological quality 

 

Highlights: 

 This systematic review investigates decision making in disordered eating populations 

 Characteristically different decision making styles appear evident in anorexia nervosa 

and bulimia nervosa 

 Preliminary evidence suggests people with binge eating disorder and obesity also 

display different styles of decision making, however evidence is less clear and research 

is lacking 

 Methodological quality of studies is rated 

 Areas for further investigation and consideration are highlighted 
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    INTRODUCTION 

Defined as “a process that chooses a preferred option or a course of actions from among a 

set of alternatives on the basis of given criteria or strategies” (Wang, Wang, Patel, & Patel, 

2004), decision making is one of the most common cognitive processes occurring every few 

seconds in the subconscious and conscious human mind (Wang & Ruhe, 2007).  

 

While an extensive review of decision making research within psychology is beyond the realm 

of this review and will not be addressed, it is apparent that even within psychology alone, 

disparate theories emerge. Within cognitive psychology, work pioneered by Kahneman & 

Tversky (1979) on the role of heuristics and biases in decision making prevails. This proposes 

that heuristics (efficient mental rules) are employed to help people make decisions, judgments 

and solve problems, usually in the context of complex problems or scenarios (Tversky & 

Kahneman, 1974). Within social psychology, theories pertaining to ‘groupthink’ (Janis, 1972) 

remain prominent i.e. the psychological phenomenon within groups whereby the desire for 

conformity results in faulty or incorrect decisions. In these situations the desire for unanimity 

in decision outweighs consideration of other alternatives. In neuropsychology, the Somatic 

Marker Hypothesis (Damasio, 1994) is widely cited; this states that decision making is 

influenced by emotional representations and prior experiences. However, this review will 

focus on decision making within disordered eating population, in the context of clinical 

populations.    

 

Decision Making in Clinical Populations 

Decision making is considered to be present as an important factor in many psychiatric 

disorders (Damasio, 1994). For example, people with psychosis consistently display a robust 

decision making bias. They display a tendency to reach decisions on the basis of little 

evidence, and report higher levels of confidence in such decisions, an effect known as the 

‘jumping to conclusions’ bias (Huq, Garety, & Hemsley, 1988). Similarly, highly anxious 

individuals with a hypersensitivity to threats and a pessimistic evaluation of future events 

engage in less risk taking behaviour (Giorgetta et al., 2012). In people diagnosed with 

Obsessive Compulsive Disorder (OCD), those with high hoarding symptoms display 

characteristically different decision making skills to those with low hoarding symptoms or 

healthy controls, suggesting these decision making characteristics could contribute to 

maintenance of the disorder i.e. they appear unable to decide whether items should be 

discarded (Lawrence et al., 2006). Increased depression is associated with less productive 

decisions; depressed people tend to use less effective decision making techniques resulting 

in decisions that were less likely to further their interests (Leykin, Sewell Roberts, & 

DeRubeis, 2011). Disadvantageous patterns of decision making have also been reported in 
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drug users (Grant, Contoreggi, & London, 2000) and have been used as an indicator for early 

onset alcoholism in adolescents (Mazas, Finn, & Steinmetz, 2000). In eating disorders, 

decision making is implicated in ensuring successful regulation of dietary behaviour. The role 

of decision making is highly relevant to clinical populations, particularly when one considers 

the impact of decision making on problem solving, social and self-regulation skills, resistance 

and coping strategies; areas in which those suffering from psychiatric disorders often 

struggle.  

 

Decision Making in Disordered Eating Populations 

According to the DSM-IV-TR
1
 (APA, 2000), eating disorders are categorised as anorexia 

nervosa (AN) and bulimia nervosa (BN). However, Eating Disorder Not Otherwise Specified 

(EDNOS) is the most common category used by clinicians, a hybrid subgrouping of eating 

disorders that include partial symptoms of AN, BN, binge eating disorder (BED) and purging 

behaviour (Fairburn & Bohn, 2005).  

 

People with disordered eating appear to share commonalities with other psychiatric disorders 

in that they make decisions that are potentially damaging to their physical and mental health. 

They engage in self-damaging behaviours including food restriction, purging and excessive 

exercise to provide immediate relief despite the high risk of negative consequences such as 

malnutrition, dizziness, muscle weakness and poor circulation (Boekka & Lokken, 2006). 

They pursue such behaviours despite  knowing they are damaging  to their physical, social 

and psychological well-being. Evidence also suggests decision making biases are present in 

psychiatric disorders where issues relating to self-control and impulsivity play a prominent role 

(Moeller, Barratt, Dougherty, Schmitz, & Swann, 2001). In this context, adaptive decision 

making is considered crucial to ensure successful regulation of eating and dietary behaviour 

(Heatherton & Wagner, 2011). 

 

Anorexia Nervosa  

Anorexia Nervosa (AN) is an eating disorder characterised by low weight, intense fear of 

weight gain, amenorrhea and body image disturbance (APA, 2000).  

 

Neuropsychological research has begun to investigate the underlying processes, including 

those involved in decision making, that may contribute to the maintenance of AN. While it is 

beyond the scope of this review to examine and discuss this research in detail, the concepts 

of set-shifting (i.e. the ability to alter, change or ‘shift’ cognitive strategies in response to 

changes in the environment) and weak central coherence (i.e. a limited ability to process 

                                                
1
 Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revised. 



 

18 

 

information globally and in context to acquire a higher-level meaning; (Frith, 1989)) are being 

extensively researched (Tchanturia, Morris, Surguladze, & Treasure, 2002; Roberts, 

Tchanturia & Treasure, 2010), and are thought to underlie cognitive rigidity in anorexia 

(Danner et al., 2012b). It is hypothesised this rigidity may have a negative impact on the 

ability to make appropriate decisions, as an inability to learn from prior experiences can make 

it difficult to alter one’s behaviour according to changing contextual and situational 

parameters. The ability to make flexible and appropriate decisions in unfamiliar contexts 

constitutes a core element of decision making (Norman & Shallice, 2000), and the extent to 

which this is present in anorexia is unclear.    

 

Wilson (2010) and Avena & Bocarsly (2012) suggest traits of addiction may contribute to the 

maintenance of behaviours such as successive increases in exercise and dietary restriction. 

Alternatively, Brogan, Hevey, & Pignatti (2010) suggest that the behaviour of people with 

anorexia may be related to an incapacity to regulate reward and punishment, and this 

manifests as difficulties in everyday planning and decision making. Bulik, Sullivan, & Kendler 

(2003) suggest the perseverative cognitive style and high resistance to change may help 

explain the decision making profile in people with AN. Impairments in executive functions 

have been shown to persevere following reestablishment of normal eating (Green, Elliman, 

Wakeling, & Rogers, 1996; Kingston, Szmukler, Andrewes, Tress, & Desmond, 1996), 

suggesting malnourishment or starvation are not responsible for these decision making 

patterns.  

 

Cavedini et al. (2004) argue that the psychopathological consequences of decision making in 

AN is discernible in the pathological eating behaviours associated with the disorder. People 

systematically eliminate and refuse food, and even when hungry they avoid calories to obtain 

an immediate reward e.g. a reduction in anxiety. By ignoring the longer term consequences of 

their decisions, individuals with AN appear to struggle to make healthy decisions to regulate 

eating behaviour.  The importance of adaptive decision making is clear; some researchers 

suggest that this, along with other executive functions such as cognitive flexibility and mental 

rigidity, is involved in not only the maintenance, but also the aetiopathogenesis of AN 

(Abbate-Daga et al., 2011).  

 

Bulimia Nervosa 

Bulimia nervosa (BN) is an eating disorder and mental health condition characterised by a 

cycle of binge eating and compensatory behaviour (i.e. vomiting, laxative use), and weight 

related/shape related self-evaluation (APA, 2000). High impulsivity, emotional instability 

(Vitousek & Manke, 1994), self-harm and substance misuse are often present (O’Brien & 
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Vincent, 2003).The self-regulatory eating pattern in BN is distorted, as despite the long term 

destructive costs, the immediate reinforcement gained through bingeing/purging appears to 

provide immediate relief (e.g. from tension, anxiety), and this behaviour becomes 

progressively reinforced during repeated binge cycles.  

 

A number of theories, predominantly from the field of neuropsychology in relation to executive 

functions have been proposed. Steiger, Gauvin, Jabalpurwala, Séguin, & Stotland (1999) 

propose people with BN have poor impulse control and this is implicated in binge episodes. 

Liao et al. (2009) reports impaired impulse control and an incapacity to anticipate long term 

consequences is typical of the disorder.  Herrera-Giménez (2011) has suggested that 

decision making abilities in BN are mediated by both cognitive and affective process. 

  

Binge Eating Disorder  

Binge eating disorder (BED) is characterised by a compulsion to regularly overeat, without 

engaging in compensatory behaviours such as purging or restriction. Most research has 

highlighted the role of negative emotions (Stein et al., 2007), and the over evaluation of shape 

and weight (Grilo et al., 2008) in maintenance of the disorder; however little research has 

investigated the role of executive functions such as decision making.  

 

Consistent with the transdiagnostic approach to eating disorders (Fairburn, Cooper, & 

Shafran, 2003), the behavioural topography of binge episodes in BN and BED is somewhat 

similar and inherently reflects differences in adaptive and advantageous decision making. In 

binge cycles, individuals engage in behaviours that result in immediate stress reduction or 

release (e.g. bingeing on high calorie, palatable food), but that inevitably have long term 

negative costs (e.g. physical or psychological complications). In BN and BED, people are 

often fully cognisant of the impact of binge attacks; they often ‘know’ a binge is coming and 

yet still consciously buy junk food, or they have an awareness their emotional dysregulation 

strategies (e.g. emotional suppression) may trigger a binge episode but are be unable to 

change them. Clearly, the decision making processes evident in such behavioural patterns 

play a large contributory role in maintaining eating disorders, particularly in periods prior to 

binge episodes (Svaldi, Brand, & Tuschen-Caffier, 2010).  

 

Obesity 

While obesity is often seen in the context of BED, it differs from BED in certain domains, 

notably regarding levels of psychopathology, weight and shape concerns and quality of life 
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(Smink, van Heken, & Hoek, 2012). Categorised in ICD-10
2
 (WHO, 1993) as a general 

medical condition, obesity is generally linked with overeating and insufficient exercise. Within 

the research, several conceptualisations of obesity and its links with decision making exist. 

Davis, Levitan, Muglia, Bewell, & Kennedy (2004) strongly advocate that over-eating is 

fundamentally about making decisions between short-lived indulgences and long term 

disadvantageous outcomes.  

 

Parallels between obesity and addiction behaviours have also been drawn. Bruinsma & Taren 

(1999) propose that food can be used to regulate against negative affective mood states, in a 

similar manner to self-medication. Sweet foods have been found to produce analgesic effects 

(Pelchat, 2002) and physiological effects of addiction such as withdrawal, sensitization and 

down-regulation, are apparent in excessive food consumption (Grigson, 2002). Decision 

making research in obesity has drawn on the behavioural similarities of drug abusers, and 

has used this as a foundation upon which to conduct further research in obesity.  

 

Alternative perspectives have suggested that one’s ability to self-regulate and make rational 

decisions may be facilitated by the ability to postpone immediate gratification (Metcalfe & 

Mischel, 1999). Parallels between BED and obesity are also drawn whereby the propensity 

for poor decision making in eating and dietary self-regulatory behaviour is considered in the 

context of poor self-control and high impulsivity (Danner, Ouwehand, van Haastert, Hornsveld 

& de Ridder, 2012a). Reduced self-control and impulsivity are characteristics associated with 

disordered eating, including obesity (Fischer, Smith, & Anderson, 2003).  

 

Measures of Decision Making  

Numerous experimental tasks and self-report measures have been used to investigate 

decision making, including the Cambridge Risk Task (Rogers et al., 1999), the Cups Task 

(Levin, Weller, Pederson, & Harshman, 2007) and the Risk Taking Propensity Scale 

(Dahlbaeck, 1990). A review of their purpose and validity is beyond the scope of this paper. 

Two prominent experimental decision making tasks however, are the Iowa Gambling Task 

(IGT) and the Game of Dice Task (GDT).  

 

Iowa Gambling Task (IGT) 

First developed by Bechara, Damasio, Damasio, & Anderson (1994) to assess decision 

making deficits in people with lesions to the ventromedial prefrontal cortex, the IGT is one of 

the most widely used measures to assess decision making under ambiguous conditions. It is 

used extensively in clinical populations to measure decision making under experimental 

                                                
2 International Statistical Classification of Diseases and Related Health Problems 10

th
 Revision, World Health 

Organisation (ICD-10) 
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conditions (Steingroever, Wetzels, Hortsmann, Neumann, & Wagenmaers, 2013). 

Participants can succeed on the task when they forfeit high immediate rewards and 

consistently choose safe options over riskier ones. Impaired performance on the IGT is 

generally interpreted as a consequence of insensitivity to future consequences, positive or 

negative (Bayard, Raffard, & Gely-Nargeot, 2011). 

 

On the IGT, participants are given a fictitious amount of money. They are presented with four 

decks of cards and are asked to maximize their long term outcome, by choosing cards from 

the decks. Two decks (A and B) are associated with high immediate rewards, but with higher 

unpredictable losses, and consequently, these are termed ‘disadvantageous decks’. Decks C 

and D are associated with lower immediate rewards but with distinctly lower unpredictable 

losses and result in positive long term outcomes. These decks are referred to as 

‘advantageous decks’ (Steingroever et al., 2013). 

 

The IGT has been extensively validated and remains robust when aspects of the task change, 

for example, when real financial rewards are at stake (Bowman & Turnbull, 2003), when 

different time delays are used (Bowman, Evans, & Turnbull, 2005), and when lifespan 

developmental changes have been considered (Overman, 2004).  

 

Despite its widespread use and prevailing popularity as a primary measure of decision 

making in clinical populations, a recent review (Steingroever et al., 2013) has highlighted 

some pertinent criticisms. It has been suggested that the IGT might not serve as a valid 

measure of decision making deficits in clinical populations, as there is high variability in 

healthy participants’ performances (Dunn, Dalgleish, & Lawrence, 2006) and this has 

implications with regard to drawing conclusions. Furthermore, the ecological validity of the 

IGT has been questioned. The poor scoring on the IGT of many healthy participants is not 

always matched by decision making deficits in real life. This places a question mark over the 

extent to which IGT performance accurately reflects everyday, real life decision making.  

 

The Game of Dice Task (GDT) 

Developed by Brand et al. (2005), the GDT assesses the influence of executive functions on 

decision making. Participants are asked to decide among various options that are explicitly 

related to specific gains or losses and that have obvious winning probabilities. The rules for 

gains and losses are explicit and stable during the entire task, and feedback can be used to 

guide and inform subsequent choices. Successful GDT decisions appear linked to 

performance in tasks measuring executive functions (Brand, Labudda, & Markowitsch, 2006).   
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Primary differences between the IGT and GDT tasks relate to how explicit the rules for gains 

and losses are. While the IGT measures decision making under ambiguous decisions, in the 

GDT the different probability of choices that win or lose money can be reasoned easily, and 

as such the GDT assess decision making under uncertain/risky conditions. As a relatively 

new measure of decision making, the GDT appears less embedded in experimental research 

tasks when compared with the IGT, and as such there has been limited feedback from 

researchers as to its experimental utility or value. 

 

Aims of Review 

The primary purpose of this paper is to systematically review the literature examining the 

nature of decision making in disordered eating populations. Specifically, this paper aims to 

summarise and critique the existing findings in the literature and highlight clinical implications 

and areas that warrant further research and investigation. The current review synthesises the 

reviewed information into a single source, to inform and guide assessment and treatment 

considerations for people who present with tendencies towards disordered eating behaviours 

and patterns. The specific questions addressed within this paper were: 

1. What are the characteristics of decision making in disordered eating populations and 

does it differ from healthy populations? 

2. What demographic or illness factors are related to decision making characteristics of 

people with disordered eating? 

3. Are there similar decision making processes across all disordered eating subtypes? 
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METHOD 

Literature Search Method 

A comprehensive two-stage systematic review procedure was employed. To identify relevant 

literature, five electronic databases were searched namely PsycINFO, Medline, Embase, Web 

of Knowledge and PubMed.  Each database was searched individually. Reference lists of 

identified articles were then systemically explored to ensure that any further articles missed 

by the databases were also identified and included in the review.  

 

As a wide variety of terms have been used to describe decision making, the following 

truncated search terms were used: decision mak*, decision*, reasoning*, reason* and 

decision making*. For each database search, all of the above search components were 

combined with terms defining eating disorders (anorexi*; bulimia nervosa*; ed-nos*; eating 

disorder not otherwise specified; binge eating disorder) using the “OR” operator. The same 

components were then combined together using the “AND” operator. Relevance was 

determined by screening titles and abstracts. Reference lists of potentially relevant articles 

were also examined. Abstracts of all selected articles were read by the first author to 

determine whether studies fulfilled the inclusion criteria. In situations where this was unclear, 

the full text of each article was also read. Following this, the full texts of all seemingly relevant 

articles were read to ensure they met the inclusion criteria. Search was conducted in May 

2013. Instances where ambiguity arose regarding suitability of articles for inclusion were 

resolved through discussion with the second author.  

 

Study Inclusion Criteria 

The following criteria were used as a basis for including papers to be reviewed: (1) language: 

only papers written in English were included; (2) empirical study: only papers that provided 

empirical data were included; (3) published and peer-reviewed: papers had to be published in 

peer-reviewed journals before being accepted for inclusion; (4) age: only studies that involved 

adults (over 18 years of age) were included to ensure results were not attributable to 

developmental and maturational factors;  (5) population; the population under investigation 

had to be a disordered eating population and (6) measure of decision making: studies had to 

include a specific measure of decision making.  No restrictions were placed on ethnicity or 

gender. Using the above criteria, thirty-two papers were reviewed, of which twenty seven 

were considered eligible and suitable for inclusion. The phases of the literature search and 

number of journal articles at each stage is represented diagrammatically in Appendix 2. 
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Data Extraction 

Specific information was extracted from each study to ensure the inclusion criteria were met 

and to assist and inform the quality rating process. Information extracted included: sample 

demographics, the nature of the disordered eating, decision making assessment method, and 

study findings.  

 

Quality Rating System 

While many quality rating assessment tools exist for randomised controlled trials, cohort 

studies, case-control studies and qualitative studies, few checklists are available to appraise 

the methodological quality of cross-sectional studies. Gilbert (2009) developed a checklist for 

cross-sectional studies based on NICE
3
 checklists (NICE, 2007). Due to this lack of available 

quality rating tools for cross-sectional studies, this review employed the checklist outlined by 

Gilbert (2009) (Appendix 3) and then used the NICE rating system for methodological quality 

of studies (NICE, 2007) (Appendix 4). This NICE rating system rates the studies from good 

quality (when all or most criteria have been fulfilled) (++), to reasonable quality (when some of 

the criteria have been fulfilled) (+), to poor quality (when few of the criteria have been fulfilled) 

(-). To determine inter-rater reliability of study quality ratings, a sample of studies (20% of the 

total) were also rated by an independent rater. Initial inter-rater reliability was 83.3%; 

remaining discrepancy was resolved through discussion to reach agreement by both raters.   

 

 

 

   

                                                
3
 National Institute of Clinical Excellence (NICE) 
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RESULTS 

Search Results 

The search yielded seventy-four articles in total; twenty-four from Web of Knowledge, twenty-

five from PubMed, and twenty-five from PsychINFO, Embase and Medline combined. Once 

duplicates were removed, thirty-two potentially relevant articles were included. Twenty-seven 

met inclusion criteria and were considered eligible for inclusion. One additional paper was 

sourced through hand searching the reference lists of relevant papers. Descriptive 

characteristics of the studies will be discussed before considering the studies’ findings.  

 

Descriptive Characteristics of Studies   

Descriptive characteristics of the studies are summarised and presented in Table 1. 

  

Table 1: Descriptive characteristics of studies reviewed 

No of studies with:  

Gender   

      Female sample only 23 

      Mixed gender sample 4 

Decision Making Measure   

      Iowa Gambling Task 23 

      Game of Dice Task 3 

      Cups and Ambiguity Task 1 

Clinical Populations Investigated   

      Anorexia Nervosa  12 

      Bulimia Nervosa  9 

      Anorexia Nervosa Recovered 4 

      EDNOS-BN 1 

      Obesity 7 

      Binge Eating Disorder  4 

      ED differentiated by subgroups 4 

Design  

      Experimental design 25 

      Cross sectional design 1 

      Intervention design 1 

      Control sample included 23 

Quality of studies  

      Good (++) 21 

      Fair (+) 5 

      Poor (-) 1 
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Study Findings 

The decision making patterns and the direction and strength of any relationship or pattern 

were examined in relation to each specific disordered eating category. An overview of the 

review findings is presented in Table 2. The relationship between decision making and 

demographic, clinical and personality variables were also examined and an overview of these 

findings is presented in Table 3.  
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Table 2: Characteristics of Studies Systematically Reviewed 

Study Population/ 

Diagnosis 

Sample Characteristics 

(all figures are mean) 

Method DM
1
 

Measure 

Study Findings Quality 

1.Galimberti et 
al., (2012) 

AN
2
 & their relatives; 

patients met DSM-

IV-TR criteria 

All female. 
AN: n=29; age=24.10;BMI

3
=16.21 

ANrel
4
: n=29;age=43.79 

HC
5
:n=29; age=28.62 

HCrel
6
:n=29; age=43.31 

 

AN vs ANrel vs 
HC vs HCrel 

Iowa 
Gambli

ng 
Task 
(IGT) 

1. AN & ANRel had poorer DM than HC 
2.Moderate heritability for poor DM in AN 

++ 

2.Garrido & 
Subira (2013) 

AN-R
7
, BP

8
/BN

9
, 

HC. Met DSM 

criteria. 

All female.  
ANR: n=27; age= 25.9 

BP: n=44; age=28.2 
HC: n=38; age=23.3 

 

ANR vs BP vs 
HC 

IGT 1. ANR & BP = poorer IGT than HC 
2. ANR< IGT than BP 

3. In BP impulsivity = negatively correlated with 
DM 

++ 

3.Tchanturia et 
al., (2012) 

AN patients; met 
DSM criteria 

 

AN: males: n=19; age = 27.22;BMI= 17.49 
AN: females n= 29; age= 27.52; BMI= 

16.59. 
HC: males; n=20; age= 25.45; BMI= 23.54 
HC: females: n= 41; age= 22.2;  

BMI=22.1 

 

AN vs HC IGT 
 

1. AN = poorer IGT performance 
2.No gender differences 
3. Higher impulsivity in male pts 

4.  Impulsivity did not predict poorer DM 

+ 

4.Danner, 
Sanders et al., 

(2012) 

AN & AN-Rec
10

; 
confirmed by DSM-

IV & EDE-12
11

 
 

All female  
AN: n=16; age= 25.63; BMI=14.65 

ANRec: n= 15; age = 24.33; BMI=21.2; 

recovery=4.8yrs 
HC: n=15; age=25.80; 

BMI=21.46 
 

AN vs ANRec vs 
HC 

IGT 1. AN: not significantly different from HC, but 
more similar to ANRec. 

 DM in AN & ANRec unrelated to set-shifting or 
central coherence problems. 

 

++ 

5.Abbate-Daga 

et al., (2011) 

AN, recruited from 

ED
12

 service; met 
DSM criteria. 

All female. 
AN: n= 30; age= 24.13; BMI=15.62 
HC: n= 30; age = 24.67; BMI= 21.04 

AN vsHC IGT 1. AN = poorer performance than HC. 

2. DM partially independent of state of illness. 

++ 

6.Fagundo et 
al., (2012) 

AN; according to 
DSM-IV-TR & 

SCID
13

 

All female. 
AN: n= 35; age=28.1; BMI=17.2. 

Obese: n=52; age= 40.5; BMI=39.8 

HC: n=137; age= 24.8; BMI= 21.5 
 

AN vs obese vs 
HC. 

IGT 1. DM = impaired in AN & obese patients. 
2.AN & obese did not learn over time. 

3.DM not correlated w/BMI 

++ 

7.Guillaume et 
al., (2010) 

AN & BN; met DSM-
IV criteria, confirmed 
using MINI

14
.
 

All female. 
AN: n =49 (37 restrictive; 13 purging); 

age=23.3; BMI=15.4 
BN: n=38; age= 23; BMI=21.3. 
HC: n=83; age= 28; BMI= 20.2 

HC vs AN vs BN IGT 1. No evidence of DM alterations in EDs. 
2.No relationship between any ED dimensions  
& DM 

++ 
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8.Cavedini et 
al., (2006) 

AN inpatients; met 
DSM-IV criteria, 
using MIMI &  

International 
Neuropsychiatric 
Interview-Plus. 

 

ANR: age= 23.8; BMI= 13.2). AN-BP
15

. n= 

20; age = 21.5; BMI=15.1. 
HC: n=30; age = 22.6  

AN vs HC IGT 1. AN patients = poor DM performance 
2. No correlation between IGT & illness 
severity/BMI.  

3.AN patients did not improve at retest- DM may 
be a trait condition.  

 

++ 

9.Cavedini et 

al., (2004) 

AN-R & AN-BP; 

diagnosed according 
to 
DSM-IV.  

AN-R: n=26; age = 21.7; BMI=13.5 

AN-BP; n= 33; age = 23.4; BMI=15.6. 
HC:n=82. 

AN-R vs AN-BP 

vs HC 

IGT  1.Poorer DM in AN. 

2. ANR & AN-BP showed different DM patterns 
3. Poor IGT unrelated to starvation/illness 
severity. 

++ 

10. Lindner,  
Fichter & 

Quadflieg, 
(2012) 
 

AN-Rec & HC All female  
AN-Rec: n= 100; age = 34.49; BMI=20.86 

HC: n=100; age = 34.53; BMI=21.80 

 

ANRec vs 
HC 

IGT 1.AN-Rec = better DM than HC.  
2. Positive correlations between DM & obsessive 

compulsive traits. 

++ 

11.Bosanac et 
al., (2007) 

AN, BN, AN-Rec & 
HC group; 
diagnosed by DSM-

IV & EDE-12 

All female: 
AN: n= 16; age=28.94; BMI= 15.18 
AN-Rec: n= 12; age = 28.92; BMI= 20.47. 

BN: n= 13; age = 28.31; BMI=23.52.  
HC: n=16; age= 23.81; BMI=22.26 

 

AN vs AN-Rec 
vs BN vs HC 

IGT 1.No significant differences on IGT task.  ++ 

12.Tchanturia 

et al., (2007) 

AN (outpatient & 

inpatient); 
diagnosed SCID for 
DSM-IV.  

AN-Rec recruited via 
database. 

All female 
AN: n=29 (23 ANR; 6 ANBP); age= 28.5, 
BMI= 15.5.2. ANRec: n=14 (11 restrictive; 

3 BP);  age= 28.9; BMI= 20.3  
HC: n=29; age = 26.3; BMI= 22.1. 

 
 

AN vs AN-Rec 

vs HC 
 

IGT 

 

1. DM impaired in AN- did not learn to avoid 

disadvantageous decks  
2. DM is not impaired in ANRec or HC 
3.AN showed lower anticipatory SCR

16
 to all 

responses, not only risky choices 

++ 

13. Van den 
Eynde et al., 
(2012) 

BN & EDNOS-BN
17

; 
met DSM-IV criteria  

All female 
BN: n=40; age=28.3; BMI=25.2 
EDNOS-BN: n=30; age=27.5; BMI=23.8 

HC: n=65; age = 24.0; BMI= 22.2 

 

BN vs EDNOS-
BN vs HC 

Game of 
Dice Task 
(GDT) 

1.Once baseline differences are accounted for, 
no differences in attention, inhibitory control & 
DM among BN & EDNOS-BN. 

++ 

14. Herrera 

Gimenez 
(2011) 

BN patients from 

community mental 
health centres; met 
DSM-IV criteria.  

All female. 
BN: n=19; age = 23 
HC: n=28; age = 22.  

BN vs HC Cups Task 

& 
Ambiguity 
Task 

1. No differences between BN & HC in 

proportion of risky decisions.  
2. BN patients quicker to respond than controls.  
3. BN patients took more risks in the context of 

winning than losing; HC showed opposite 
pattern.  
 

- 
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15. Brogan, 
Hevey & 
Pignatti (2010) 

AN, BN, obese & 
HC. DSM-IV-TR 
diagnostic 

interviews. 

All female. 
AN: n= 22; age: 18-46 years. 
BN: n=17; age: 19-38. 

Obese: n=18; age: 30-72. 
HC: n=20; age = 18-40.  

AN vs BN vs 
obese vs HC 

IGT 1. AN, BN and obese women significantly more 
impaired on IGT  
on overall task performance & learning across 

tasks.  
2. Clinical groups did not differ significantly from 
each other –suggests shared DM profile.  

 

+ 

16. Liao et al., 
(2009) 

AN & BN recruited 
from outpatient ED 

unit; fulfilled DSM-
IV-TR criteria. 

All female. 
BN: n=26; age= 27.8; BMI=25.3. 

HC: n=51; age = 29.4; BMI= 23.1. 

Compared with previously published data 
from AN group (Tchanturia et al., 2007). 

 

BN vs HC vs AN 
group 

IGT 1. DM diminished in BN and AN patients. 
2. Poor IGT performance unrelated with 

diminished SCR.  
3. Distinct differences in SCR between AN & BN. 
 

++ 

17. Brand, 
Franke-

Sievert, 
Jacoby, 
Markowitsch, & 

Tuschen-
Caffier (2007). 

 

BN recruited from 
ED clinic; met DSM-

IV criteria 

All female 
BN: n=14; age= 21.86; BMI=21.57. 

HC: n=14; age= 21.64; BMI=21.33. 

 

BN vs HC GDT 1. BN show DM alterations compared with 
controls.   

2. Correlations between GDT & specific 
executive functions; higher cognitive flexibility & 
set-shifting chose more non-risky options 

 

++ 

18. Boeka & 
Lokken  
(2006) 

Patients with 
past/current BN as 
determined by DSM-

IV. 

All females 
BN: n=20; past/current diagnosis of DN; 

age= 19.1. 
HC: n=20; no/minimal eating disorder 

symptoms; age=18.9 

BN vs HC  IGT 1.  BN made high risk decisions & failed to learn 
despite negative outcomes (i.e. losses). 
2.BN symptoms related to IGT & could uniquely 

predict IGT performance 
3. Depressive symptoms not correlated with IGT. 
 

++ 

19. Danner et 

al., (2013) 

BN/EDNOS-BN
 
or 

EDNOS-BED
18

; met 
DSM-IV criteria 

All female. 
BN/EDNOS-BN: n=30; age=25.37; 

BMI=23.44 
BED

19
: n=31; age=38.48; BMI=37.46. 

HC: n=34; age=30.19; BMI:21.83 

Binge eating 

pathology vs HC 

Choice 

task 
(based on 
IGT) 

 

1. In the context of negative affect, punishment 

was associated with poorer DM 
2. Reward did not influence DM. 
 

++ 

20. Boisseau, 
Thompson-

Brenner,  Pratt, 
Farchione, & 
Barlow (2013) 

OCD, ED & HC; 
clinical patients met 

DSM criteria using 
MINI 

All female. 
OCD:n=19; age=22.32; BMI=24.82 

ED(BN/EDNOS): n=17; age=23.12; 

BMI=22.05 
HC:n=21; age=24.24; BMI= 22.22 

OCD vs ED vs 
HC 

IGT 1. ED patients more impaired on DM than OCD 
& HC under risky conditions 

2.perfectionsim associated with less risky DM in 
OCD, but more risky DM in ED.  

++ 
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21. Danner, 
Ouwehand, 
van Haastert, 

Hornsveld, & 
de Ridder, 
(2012) 

 

BED from 
psychiatric unit; 
fulfilled DSM-IV 

criteria. 

All female. 
BED: n=19; age 38.05; BMI=38.74. 
Obese: n=18; age = 44.56; BMI=30.84. 

HC: n=30; age = 36.13; BMI=22.32. 

BED vs obese 
vs normal weight 

 

IGT 1. BED patients showed poorer DM 
2.Obese pts showed similar DM impairments 
3. Reward sensitivity is not an underlying factor 

in DM deficits.  
4. DM more impaired with < binge severity. 
 

++ 

22. Svaldi, 
Brand & 
Tuschen-

Caffier (2010) 
 

BED, recruited 
through 
advertisement. 

Fulfilled DSM-IV-TR 
criteria. 

All female. 
BED: n=17; age = 42.4; BMI=32.8. 
Overweight controls: n=18; age = 38.3; 

BMI= 30.7. 

BED vs 
Overweight 
controls 

GDT 1.BED = poorer DM than HC. 
2 BED used feedback processing 
disadvantageously. 

3. No group differences in behavior inhibition. 
4. BED group scored lower in reward 
responsiveness 

 

++ 

23. Davis, 
Patte, Curtis, & 

Reid (2010) 

Obese & BED; met 
DSM-IV-TR criteria. 

All female: 
BED Group: n=65; m age = 34.3.  

Non-binge obese: n= 73; age= 35.2. 
HC:n= 71; age=31.8. 
 

BED vs obese 
vs HC 

 

IGT 1. BED & obese had similar DM deficits. 2. 
Group differences no longer significant once 

education controlled for.  
 

+ 

24. Brogan, 
Hevey, 
O’Callaghan, 

Yoder, & 
O’Shea (2011) 
 

Obese adults; 
recruited from 
Weight Management 

Clinic. 
 

Obese Group: n=42 (12 male, 30 female); 

BMI=41.45; age = 52.24. 
HC:n= 50 (17 male, 33 female); BMI= 

24.36; age = 47.34.  

HC vs obese  IGT 1. Obese significantly impaired on IGT- lower 
scores & failed to learn. 
2. DM independent of age, gender, education, 

BMI & eating pathology. 

++ 

25. Pignatti et 
al., 2006 

Obese patients; 
recruited from 
specialist hospital. 

Severely obese: n=20 (6 male; 14 female); 

age=43.4; BMI=42.17.  
HC: n= 20 (10 male; 10 female); age= 

46.64; BMI = 22.16. 
 

Obese vs HC IGT 1. Obese patients performed poorly on the IGT. 
2. Obese patients did not learn to maximize 
advantageous choices. 

 

+ 

26. Davis, 

Levitan, 
Muglia, Bewell, 
& Kennedy 
(2004) 

 

Overweight & obese 

women 

All female  

N= 41; age = 28.35. 

 IGT 1. Poor DM tends to characterize those who are 

overweight and obese 
2. Emotional eating does not mediate 
relationship between DM & BMI 
 

+ 

27. Witbracht, 
Laugero, Van 

Loan, Adams, 
& Keim (2012)  

Obese Women All female. 
Obese group: N=29; age=32.7; body 

weight: 88kg 

 IGT 1. Change in weight significantly related to IGT 
performance.  

2. Performance on IGT not associated with 
energy intake or resting energy expenditure 

+ 

1
Decision Making; 

2
Anorexia Nervosa; 

3
Body Mass Index; 

4
Anorexia Relatives; 

5
Healthy Control group;

6
Healthy Control group Relatives; 

7
Anorexia Nervosa Restricting Subtype; 

8
Binge 

Purge Subtype; 
9
Bulimia Nervosa; 

10
Recovered Anorexia; 

11
Eating Disorder Examination- 12th edition;

12
Eating Disorder; 

13
Structured Clinical Interview for DSM Disorders; 

14
Mini 

International Neuropsychiatric Interview; 
15

Anorexia Nervosa Binge Purge Subtype; 
16

Skin Conductance Responses; 
17

Eating Disorder not Otherwise Specified-  Bulimia Nervosa; 
18

Binge Eating Disorder not Otherwise Specified-Binge Eating Disorder; 
19

Binge Eating Disorder 
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Table 3: Relationship between decision making and demographic, clinical and personality variables 

Author & 

Year 

Clinical 

Group 

Demographic Variables 

Measured 

Clinical Variables 

Measured 

Personality 

Variables 
Measures 

Relationship with DM 

1. Galimberti 

et al., (2012) 

AN & 

ANRel 

Age, Education; BMI; 

Age of onset; Illness 
duration 

Eating pathology -  Illness severity, BMI & illness duration 

did not correlate with any neurocognitive 
performance. 

 
2. Garrido & 
Subira, 

(2013) 

AN-R & 
AN-BP 

Age; Education (yrs); 
Age of onset (yrs); 
Illness duration; BMI 

Depression Impulsivity  Age and education did not correlate 
significantly DM 

 When education included as co-variate, 

IGT differences between HC and ANBP 
non-significant.  

 Illness severity or depression was not 
related to DM impairment.  

 When education was controlled for, there 
was no DM difference between 

binge/purge group and controls. 
 

3. Tchanturia 

et al., (2012) 

AN Age; Education (yrs); ED 

duration; BMI (current, 
lowest & highest) 
 

- Impulsivity  AN patients  had higher impulsivity 

scores; impulsivity did not predict DM. 

4. Abbate-

Daga et al., 
(2011) 

AN Age; Education (yrs); 

BMI; Age at onset; 
Illness duration 

Eating pathology; 

depression 
 

-  Impaired DM unrelated to depression 

severity 

 DM impairment only partially 

independent of state of illness. 
 

5. Fagundo et 
al., (2012) 

AN Age; Marital status; 
Level of Education; yrs 
of Education; BMI 

(current, maximum, 
minimum) 
 

Eating pathology; 
general 
psychological & 

psychopathological 
symptoms 
 

Impulsivity  DM was not correlated with BMI 

6. Guilluame 
et al., (2010) 

AN; BN Age; Age at onset; 
Illness duration; Yrs in 
Education; IQ score; BMI 

Depression; eating 
pathology 
 

-  No significant correlation between eating 
disorder dimensions and DM. 

 No correlation between DM and BMI. 
7. Cavedini et 
al., (2006) 

AN Age; Education; Age at 
onset; Illness duration; 

BMI; Hospitalisation 
duration. 
 

Eating pathology -  No correlation between DM and severity 

of illness or BMI score 

 
8. Cavedini et 

al., (2004) 

 
AN 

 
Age; Education; Age at 

onset; Illness duration; 

 
Eating pathology; 

obsessive 

 
- 

 

 DM unrelated to illness severity, BMI, 

gender, or age differences 
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BMI 
 

compulsive traits 

9. Danner, 

Sanders et 
al., (2012) 

AN & 

ANRec 
 

Age; BMI; Fat%; 

Education 

Eating pathology; 

depression; 
obsessive 
compulsive traits; 

anxiety 
 

Sensitivity to 

reward and 
punishment; 
harm 

avoidance. 

 No relationship between DM and clinical 

or personality features. 

 ANR & AN more sensitive to punishment 

 Punishment sensitivity strongly related to 
depression and eating disorder 

symptoms. 
10. Lindner et 
al., (2012) 

ANRec Age; IQ score; BMI 
(current & minimal); age 

of onset; illness duration; 
recovery duration; 

Depression; 
anxiety; obsessive 

compulsive traits 

Perfectionism
; impulsivity; 

inhibition 

 DM was positively correlated with 

obsessive compulsive traits 

 Differences in DM no longer significant 
once current BMI considered 

 Duration of recovery and duration of AN 
unrelated to DM 

 Depression, anxiety, perfectionism & 
inhibition unrelated to DM 

 
11. Bosanac 
et al., (2010) 

AN; BN; 
ANRec 

 

Age; Illness duration; 
BMI; IQ score; 

Medication 
 

Eating pathology; 
depression; anxiety 

 

-  No relationship reported 

12.Tchanturia 

et al., (2007) 

AN; 

ANRec 
 

Age; Yrs in Education;  

IQ score; BMI (current & 
lowest); Illness duration 
 

Eating pathology; 

depression 

-  Significant association between 

depression severity and DM 

13. Van den 
Eynde et al., 
(2012) 

BN;  
EDNOS 
 

Age; BMI; Illness 
duration; Age at onset; 
History of AN; 

Medication use;  IQ 
score 

Eating pathology; 
Anxiety, 
depression, stress 

-  Once differences in age, IQ score, 
depression, anxiety and stress are taken 

into account, no differences in DM. 

14. Herrera –

Giménéz 
(2011) 
 

BN Age - - - 

15. Brogan, 
Hevey & 
Pignatti 

(2010) 
 

AN;BN; 
Obesity 
 

 

Age; BMI; Yrs Education - - - 

 

 
 

 

16. Liao et 
al., (2009) 

 

 
 
 

BN 

 

 
 
 

Age; Education (Yrs); IQ 
score; Illness duration; 

 

 
 
 

Psychological 
functioning; 

 

 
 
 

Impulsivity; 
Perfectionism 

 

 
 
 

 No correlation between DM and 
impulsivity & depression. 
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BMI (current & lowest); Obsessive- 
compulsive traits; 
depression 

 Obsessive compulsive symptoms 
significantly associated with poorer DM 

performance 
 

17. Brand et 

al., (2007) 

BN Age; Yrs in Education; 

BMI; Illness duration; IQ 
score 

Depression; 

general 
psychological/ 
psychopathological 

symptoms 
 

Extensive 

assessment 
of personality 
dimensions 

 DM unrelated to personality traits and 

psychological symptoms 

 DM unrelated to education, age, BMI 

and disease specific variables (i.e. 
illness duration) 

18. Boeka & 

Lokken 
(2006) 

BN Age; Education; IQ 

score; BMI 

Bulimic symptoms; 

eating pathology; 
depression 
 

-  DM unrelated to depressive symptoms 

 Bulimic symptoms uniquely predicted 
DM performance 

19.Danner et 

al., (2013) 

BN or 

BED 

Age; BMI; Education Eating pathology; 

depression 

Impulsivity; 

Sensitivity for 
reward & 
punishment; 

urgency 

 Negative affect led  to more 

disadvantageous DM in BED/BN 

 BED more likely to act impulsively in 

response to negative affect. 

 Level of sadness did not influence DM 

after reward in either group. 
20. Danner, 

Ouwehand et 
al., (2012) 

BED; 

Obesity 

Age; Education level; 

BMI; Binge eating 
severity 

Depression Sensitivity to 

reward & 
punishment; 
Self- control 

 DM was more impaired with greater 

binge severity 

 No correlation between DM and reward 

sensitivity 

 Marginal correlation between lower DM 

performance and lower punishment 
sensitivity 

 Higher BMI associated with poorer DM 

 DM differences not attributable to 
educational differences. 

21.Boisseau  
et al., (2013)               

OCD; ED Age; Ethnicity; BMI; IQ 
score; Education; Illness 
duration; medication 

Eating pathology; 
depression 

Perfectionism  Perfectionistic related doubt & concern 
regarding mistakes were not associated 

overall with DM, however were 
differentially associated with risky 
decisions.  

22. Svaldi,         
et al., (2010) 

BED Age; Martial status; 
Employment status; 
Monthly income; BMI; 

Yrs in Education 

Depression; Eating 
Pathology 

Sensitivity to 
reward and 
punishment 

 No correlation between DM and eating 
pathology 

 No correlation between DM and BMI, 
depression, age, years in education or 
binge frequency 

 Riskier decisions were associated with 
higher scores  on fun seeking scales 
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23. Davis et 
al., (2010) 

BED; 
Obesity 
 

Age; BMI; Education - -  DM differences in BED and obese 
participants not significant once 

education controlled for. 

24. Brogan et 
al., (2011) 

Obesity Age; Education; BMI; Emotional Eating; 
Eating pathology; 
Consideration of 

future 
consequences 
 

-  DM unrelated to eating pathology 

 DM unrelated to BMI 

25. Pignatti et 
al., (2006) 

Obesity Age; Yrs in Education; 
IQ score; BMI 

Eating pathology; 
general 

psychological/psych
opathological 
symptoms; binge 

eating behaviour; 
body uneasiness 
 

-  No relationship between demographic 

factors and DM performance 
 

26. Witbracht 

et al., (2012) 

Obesity Age; Body weight & loss; 

Fat mass & loss; Lean 
mass & loss; cognitive 
functioning; BMI 

Cognitive restraint Disinhibition  No association between energy intake 

and DM performance 

 No association between dietary restraint 

or disinhibited eating and DM 
performance 

 

27. Davis et 
al., (2004) 

Obesity BMI Depression; 
Emotional Eating 

-  Emotional eating did not mediate the 
relationship between DM and BMI in any 

way 
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Decision Making in Anorexia Nervosa 

Twelve studies examined decision making in people with AN. All studies (n=12) used the 

Iowa Gambling Task (IGT) as the primary measure of decision making. Of the studies that 

examined decision making in AN, the majority (n=9) provided evidence that individuals with 

AN performed significantly poorer than healthy controls on the IGT decision making task 

(Abbate-Daga, et al., 2011; Brogan et al. 2010; Cavedini et al; 2004; Cavedini et al. 2006; 

Fagundo et al., 2012; Galimberti et al., 2012; Garrido & Subira 2013; Tchanturia et al., 2007; 

Tchanturia et al., 2012). Overall, the nine studies reported that people with AN consistently 

showed a preference for choices that yielded high immediate gains despite high long term 

negative consequences. Additionally, they tended to demonstrate an inability to learn to avoid 

these choices, even over repeated trials. This empirical finding appears to reflect the 

decisions they make in everyday life with regard to their eating behaviours, where immediate 

gains (i.e. weight loss) are valued despite the long term negative costs (i.e. ill-health, death).  

 

Three studies (Bosanac et al., 2007; Danner et al., 2012b; Guilluame et al., 2010) reported no 

significant difference in decision making abilities in AN compared with healthy controls. In 

fact, one study (Guilluame et al., 2010) found individuals with AN performed in a manner 

similar to the control group. In contrast, two studies (Bosananc et al., 2007; Danner et al., 

2012b) report that while the difference between groups did not reach significance, the AN 

group tended to make more disadvantageous decisions than control participants.  

 

In seven studies (Abbate-Daga et al., 2011; Brogan et al., 2010; Cavedini et al., 2004; 

Fagundo et al., 2012; Galimberti et al., 2012; Tchanturia et al., 2007; Tchanturia et al., 2012) 

the diagnosis of AN was confirmed through the administration of diagnostic interviews 

according to DSM criteria. In the remaining studies (n=5), while no diagnostic assessment 

was used to ensure eligibility, each study specified that participants were eligible for inclusion 

and stated they met DSM criteria for AN. Overall, the papers reviewed in this section were of 

high quality. Two studies (Brogan et al., 2010; Tchanturia et al., 2012) received a lower rating 

of fair (+) while others were rated as good (++), indicating the findings obtained are valid and 

replicable. This finding also suggests that current research in the area of decision making in 

AN is of high quality. 

Overall, of the twelve studies, only three (Bosanac et al., 2007; Guillaume et al., 2010; 

Tchanturia et al., 2007) included formal measures to estimate premorbid intelligence and of 

these, all three utilised the NART
4
 (Nelson & Willison, 1991). This finding suggests that in 

decision making research in AN thus far, little consideration has been given to level of 

education or intelligence as possible confounding factors that may have an impact on, or be 

                                                
4 National Adult Reading Test (NART) 
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implicated in the decision making process.  

 

Among the nine studies that found evidence of characteristically different decision making 

styles the relationship between affect, education, BMI, illness severity, personality factors and 

decision making appears inconsistent. Five studies (Cavedini et al., 2004; Cavedini et al., 

2006; Fagundo et al., 2012; Galimberti et al., 2012; Garrido & Subira, 2013) found that 

disadvantageous decision making was independent of illness severity or low BMI, and 

suggest this decision making style could not be attributed to the negative effects of 

malnourishment or starvation. One study (Abbate-Daga et al., 2007) reported the impairments 

in decision making may be only partially independent of the state of the illness. Regarding the 

relationship between IGT performance and affective symptomatology, the results appear 

inconclusive. One study (Tchanturia et al., 2007) found a significant association between IGT 

performance and depression, while two studies (Abbate-Daga et al., 2007; Garrido & Subira, 

2013) found decision making styles were unrelated to depressive symptomatology.  

 

In the three studies (Bosanac et al., 2007; Danner et al., 2012b; Guilluame et al., 2010) where 

no differences in decision making were reported, no correlations were reported between 

decision making and clinical or personality factors. One study (Danner et al., 2012b) reported 

higher levels of punishment sensitivity, and this was reported to be strongly associated with 

depressive and eating disorder symptomatology. 

 

All but three studies (Brogan et al., 2010; Garrido & Subira, 2013; Tchanturia et al., 2012) 

included measures of eating pathology; seven studies assessed severity of depression 

(Abbate-Daga et al., 2011; Bosanac et al., 2010; Danner et al., 2012b; Fagundo et al., 2012; 

Garrido & Subira, 2013; Guilluame et al., 2012; Tchanturia et al., 2007), and three studies 

assessed anxiety symptomatology (Bosanac et al., 2010; Danner et al., 2012b; Fagundo et 

al., 2012). Four studies (Danner et al., 2012b; Fagundo et al., 2012; Garrido & Subira, 2013; 

Tchanturia et al., 2012) included measures of personality variables (i.e. impulsivity, harm 

avoidance, sensitivity to reward and punishment). Of these, one study (Tchanturia et al., 

2007) found evidence of higher impulsivity among the AN group; however higher impulsivity 

did not predict decision making.  One study (Garrido & Subira, 2013) found that among AN 

binge/purge individuals, when differences in education were controlled for, differences in 

decision making were no longer significant. 

 

Overall, the evidence suggests women currently experiencing AN do display qualitatively 

different decision making patterns. They showed a preference for choices that resulted in high 

immediate gains despite high long term negative consequences. Furthermore, it appears 
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decision making is largely independent of the state of the illness, and appears to be mostly 

unrelated to depression. More generally, decision making research in AN, where 

characteristically different decision making has been most consistently demonstrated, has not 

systematically considered and controlled for potentially confounding variables such as 

premorbid intellectual functioning and affective disorders. Eating pathology and depression 

were most consistently considered; however measures of anxiety and personality variables 

were only intermittently included. In studies where affective, clinical and personality variables 

were considered, the extent to which these had an impact on decision making performance 

varied considerably with inconsistent and contradictory results reported. 

 

Specific methodological limitations in the design and conduct of these research studies have 

become apparent while conducting this review. Some studies had relatively small sample 

sizes, which often did not enable differentiation of eating disorders subtypes.  Diagnostic 

subgroups (i.e. AN restricting and AN binge/purge) were frequently amalgamated into one 

larger heterogeneous group. Previous research has demonstrated that AN binge/purge is 

qualitatively different from restricting subtypes of AN on a range of dimensions that could 

have an impact on neuropsychological and decision making functioning (Cassin & von 

Ranson, 2005; Fassino et al., 2002; Roberts et al., 2010; Steinhausen, 2002) and 

consequently this is a significant limitation. The majority of studies also failed to specify 

whether participants were recruited exclusively from inpatient or outpatient units.  Samples 

where these populations were mixed would vary significantly according to stage of illness and 

BMI, both of which may be implicated in decision making performance. These findings could 

limit the significance and generalizability of decision making differences reported. 

 

Decision Making in Bulimia Nervosa 

Nine studies investigated decision making in BN. In comparison with the studies investigating 

decision making in AN groups, a wider variety of assessment measures were employed. Six 

studies (Boeka & Lokken, 2006; Boisseau et al., 2013; Bosanac et al., 2007; Brogan et al., 

2010; Guilluame et al., 2010; Liao et al., 2009) assessed decision making using the Iowa 

Gambling Task. Of these studies, four (Boeka & Lokken, 2006; Boisseau et al., 2013; Brogan 

et al., 2010; Liao et al., 2009) provided evidence of decision making which differed from 

healthy controls, while one study (Bosanac et al., 2007) did not. In these studies, people with 

BN performed significantly poorer than healthy controls. They consistently made decisions 

that resulted in greater longer term losses, and also appeared unable to learn how to improve 

their performance by failing to learn to avoid disadvantageous card options.    

 

Two studies (Brand et al., 2007; Van den Eynde, 2012) used the Game of Dice Task (GDT) 
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as the primary measure to assess decision making. Of these, one study (Van den Eynde, 

2012) found no differences in decision making once baseline characteristics were accounted 

for. The other study (Brand et al., 2007) reported evidence of impaired decision making 

abilities, where people with BN made disadvantageous choices more frequently than healthy 

controls. This tendency to make decisions with high immediate gains despite high long term 

negative consequences appears to parallel their decisions made in real life, engaging in 

behaviour that results in immediate stress or release (e.g. bingeing or purging) despite the 

long term negative costs (e.g. physical or psychological complications).   

 

The final study (Herrera-Giménez, 2007) used two tasks to assess decision making – the 

Cups Task and the Ambiguity Task. Under conditions of risk and ambiguity, the clinical group 

did not differ significantly in terms of number of risk decisions made. However under both 

conditions, the BN group responded more quickly than the control participants. No other study 

assessed response latency. However, this study had a poor quality rating (-) due to a lack of 

information relating to participant recruitment (methods and time frame) and sample 

characteristics, along with a failure to identify and account for primary confounding variables 

in the study design and analysis. As such it is questionable the extent to which these findings 

can be taken as accurate, representative or valid. Seven studies achieved good quality 

ratings (++) indicating they are of sound methodological quality, and hence their conclusions 

can be taken as veracious. One study received a fair (+) quality rating due to small sample 

size and omission of important potentially confounding variables (e.g. illness duration, IQ 

score, psychopathology, impulsivity and medication use). One positive finding was that in all 

studies (n=9), participants were only eligible for inclusion once DSM-IV diagnostic criteria 

were satisfied. 

 

As was found in the AN studies, the findings are somewhat limited as no study differentiated 

between diagnostic subgroups (i.e. purging/non-purging). Additionally, in all studies the 

clinical samples were exclusively female. Research has demonstrated that men and women 

show performance differences on the Iowa Gambling Task (van den Bos, Homberg, & de 

Visser, 2013), and therefore the extent to which these findings are applicable to males is not 

clear. Furthermore, two studies (Boeka & Lokken, 2006; Van den Eynde et al., 2012) included 

in their control comparison groups people who either scored below 2.8 on the Eating Disorder 

Examination Questionnaire (EDEQ), or those who had minimal BN symptoms. In this regard, 

the purity of this control groups and hence study conclusions may be compromised. Issues 

regarding insufficient power are also relevant as several studies included small samples 

sizes, limiting generalizability of findings. Similarly Boisseau et al. (2013) included people 

diagnosed with EDNOS in the BN group, which comprises the generalizability of these 
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results.  

 

Seven studies (Boeka & Lokken, 2006; Boisseau et al.,2013; Bosanac et al., 2007; Brand et 

al., 2007; Guilluame et al., 2010; Liao et al., 2009; Van den Eynde et al., 2012) included 

measures of depressive symptomatology; three studies (Bosanac et al., 2007; Brand et al., 

2007; Van den Eynde et al., 2012) included measures of anxiety and five studies (Boeka & 

Lokken, 2006; Boisseau et al., 2013; Bosanac et al., 2007; Guilluame et al., 2010; Van den 

Eynde et al., 2012) included measures of eating disorder symptomatology. Two studies 

included specific measures of impulsivity (Brand et al., 2007; Liao et al., 2009), a construct 

known to be associated with BN (Cassin & von Ronson, 2005), while one study (Boisseau et 

al., 2013) assessed perfectionism. Two studies (Brogan et al., 2010; Herrera-Giménez, 2007) 

did not include any additional measures of premorbid intelligence, mood, severity of illness or 

medication, and consequently these factors were not considered. Seven studies (Boeka & 

Lokken, 2006; Boisseau et al., 2013; Bosanac et al., 2007; Brand et al., 2007; Guilluame et 

al., 2010; Liao et al., 2009; Van den Eynde et al., 2012) included measures to specifically 

estimate premorbid intellectual function. Of these five used the NART, one (Boeka & Lokken, 

2006) used the WTAR
5
 (Wechsler, 2001), while another (Brand et al., 2007) used the MWT-B 

(Lehrl, 1977), the German version of the NART.  

 

Four studies found no correlation between decision making and level of depression (Boeka & 

Lokken, 2006; Bosanac et al., 2010; Brand et al., 2007; Liao et al., 2009) while two studies 

found decision making was unrelated to personality characteristics (Brand et al., 2007; Liao et 

al., 2009). One study (Boisseau et al., 2013) reported perfectionism was differentially 

associated with decision making under risky, rather than ambiguous decisions. One study 

(Van den Eynde et al., 2012) found that differences in decision making in the BN group were 

no longer significant once differences in age, IQ score, depression, anxiety and stress were 

accounted for. Interestingly, one study (Boeka & Lokken, 2006) found that BN symptoms 

uniquely predicted decision making performance, while another study (Liao et al., 2009) found 

obsessive compulsive symptoms were significantly associated with a poorer decision making 

performance.  

 

As in AN research, there is a lack of consistency and consideration given to important 

variables. This limits the extent to which study findings can be compared with one another. In 

BN research, the extent to which study findings differ based on these variables is quite 

significant; some studies report no relationship, while others report a relationship so strong as 

to uniquely predict decision making.  

                                                
5
 Wechsler Test of Adult Reading (WTAR) 
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As mood disorders are often considered a core feature of many eating disorders, it would be 

useful to determine whether this is a confounding factor in research of this nature. From this 

review, most studies support the tentative conclusion that decision making performance in BN 

is unrelated to depression. Little consideration has been given to anxiety and its relationship 

to decision making in BN and other disordered eating populations. Decision making appeared 

to be largely unrelated to personality variables; however too few studies examined this 

construct to allow conclusions to be drawn. 

 

In conclusion, of the nine studies that investigated decision making in BN populations, six 

indicated that people with BN made characteristically different decisions, compared with 

controls. BN participants made more disadvantageous decisions by choosing options that 

resulted in greater longer terms losses and they appeared unable to learn to avoid such 

disadvantageous decisions. 

 

Decision Making in Recovered Anorexia 

Four studies (Bosanac et al., 2007; Danner et al., 2012b; Lindner et al., 2012; Tchanturia et 

al., 2007) examined decision making in women who had recovered from anorexia (ANRec). 

Overall, no study reported significant differences in decision making in this population 

compared with healthy controls. Indeed, one study (Lindner et al., 2012) reported the ANRec 

group actually performed significantly better than healthy controls. Taken together, these 

results suggest that the decision making style in ANRec could act as an indicator for recovery, 

when women favour longer term positive consequences (psychological health and weight 

restoration) over high immediate rewards (avoidance of food). In one study (Danner et al., 

2012), a pattern of poorer decision making was evident among ANRec. They tended to have 

lower scores than the controls but this difference did not reach significance. However, these 

results contrast with those reported by Galimberti et al. (2012) who report evidence of a 

shared dysfunctional executive profile among AN women and their relatives, and suggest this 

finding indicates that poorer decision making may constitute a biological marker of AN 

(Galimberti et al., 2012). However, this conclusion does not seem to be supported by other 

findings. 

 

In all studies (n=4), the IGT was employed as the primary measure of decision making. While 

this is in some ways advantageous (i.e. consistency throughout research studies and 

therefore facilitates comparison between studies/clinical groups), there are some inherent 

limitations.  Employing a more varied range of decision making tasks could yield more 

comprehensive and informative data on the nature of the processes that underlie decision 
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making. Of note, the research studies involved in this section were methodologically robust as 

all studies attained a good quality rating (++).  

 

With regard to inclusion criteria for the ANRec group, three studies (Bosanac et al., 2012; 

Danner et al., 2012b; Lindner et al., 2012) specified that the women had previously met DSM-

IV criteria for AN. However, there were considerable disparities in the manner in which 

‘recovery’ was defined. In three studies (Danner et al., 2012b; Lindner et al., 2012; Tchanturia 

et al., 2007), one criterion for recovery was the recommencement of regular menstruation for 

at least one year. However BMI and duration of recovery varied considerably. For example, 

Bosanac et al. (2007) defined recovery as the maintenance of a BMI of 18.5 for over twelve 

months; Tchanturia et al. (2007) defined it as a BMI of 20-25 for at least a year, in addition to 

regular menstruation; Danner et al. (2012b) included people with a BMI of 18 for at least one 

year along with a regular menstrual cycle. The definition employed by Lindner et al. (2012) 

appeared most comprehensive whereby recovery was defined physiologically (BMI of 18.5-26 

and regular menstrual cycles), psychologically (no considerable eating disorder cognitions for 

one year) and behaviourally (no bingeing and compensatory behaviours for one year). 

Clearly, inconsistencies in the manner in which ‘recovery’ is defined are evident. The absence 

of an agreed definition could be potentially misleading thus slowing research progress and 

interfering with comparability across studies.  

 

With the exception of Lindner et al. (2012), all studies were based on small sample sizes, 

precluding the opportunity to examine subgroups separately. It also places a question mark 

over the statistical power of the studies. Like much of the previous research, only women 

were included, indicating a failure to account for gender differences in decision making styles.  

One final limitation was the cross-sectional design employed by all four studies. This design 

fails to address whether any decision making differences were primary illness features or 

whether they could be attributed to the cognitive and neuroanatomical consequences of 

starvation. 

 

All but one study (Danner et al., 2012b) included a measure of premorbid intelligence; all 

included measures of eating disorder psychopathology and all assessed depressive 

symptomatology. Three studies (Bosanac et al., 2007; Danner et al., 2012b; Lindner et al., 

2012) assessed anxiety, and two further studies (Danner et al., 2012b; Lindner et al., 2012) 

assessed obsessive-compulsive traits.  

 

Two studies (Bosanac et al., 2010; Danner et al., 2012b) found no relationship between 

decision making and clinical or personality factors. One study (Lindner et al., 2012) reported 
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decision making was positively correlated with obsessive compulsive traits, but that these 

differences were no longer significant once current BMI was controlled for. In the same study 

duration of recovery, AN duration, depression, anxiety and perfectionism were unrelated to 

decision making. In contrast, one study (Tchanturia et al., 2007) found a significant 

association between severity of depression and decision making.  

 

In conclusion, the evidence suggests ANRec participants do not display characteristically 

different decision making when compared with healthy controls, although further research is 

needed to explore this due to the limited number of studies in this area. Furthermore, it 

appears decision making in ANRec is largely unrelated to clinical, affective or personality 

characteristics.  This review also indicates that the inclusion of confounding variables into the 

methodological design is much more consistent in ANRec research. However, as only four 

studies were included in this review, it is clear that much more research with this population is 

needed, along with a continued awareness of the need to consider and control for meaningful 

variables.    

 

Decision Making in Eating Disorder Not Otherwise Specified (ED-NOS) 

Within this review, one study (Van den Eynde et al., 2012) investigated decision making in a 

population with EDNOS. No indication of decision making differences was evident, as 

assessed by the Game of Dice Task (GDT). A wide range of demographic and clinical 

variables were considered; however these did not significantly correlate with, or uniquely 

predict decision making performance. People with EDNOS-bulimia type performed equally as 

well as controls on decision making task, once differences in age, IQ score, depression 

anxiety and stress levels were controlled for.  

 

This study had a number of strengths. In particular, the sample sizes were sufficiently large to 

ensure adequate power to detect significant differences. Heterogeneity within the EDNOS-BN 

group was also minimised by specific inclusion criteria and by the requirement for participants 

to have a formal diagnosis to be eligible for inclusion. This study achieved a good quality 

rating (++) indicating methodological robustness. However, like much of the previous 

research, the EDNOS sample consisted entirely of females. The dearth of available research 

involving this population appears consistent with Fairburn & Bohn’s (2005) assertion that 

while EDNOS is one of the categories most frequently used by clinicians, it remains largely 

ignored by researchers. 

 

Decision Making in Binge Eating Disorder (BED) 

Four studies (Danner et al., 2012a; Danner al., 2013; Davis et al., 2010; Svaldi et al., 2010) 
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within the current review examined decision making in BED. Two studies (Danner et al., 

2012a; Davis et al., 2010) used the IGT, one study (Svaldi et al., 2010) used the GDT to 

assess decision making, while one study (Danner et al., 2013) used a measure based on the 

IGT, which is as yet, not validated. Three studies (Danner et al., 2012a; Danner et al., 2013; 

Svaldi et al., 2010) demonstrated evidence of decision making which differed from controls. 

BED participants used decision making strategies characterised by high immediate gains and 

long term costs. This reflects their decision making strategies in everyday life i.e. bingeing to 

ameliorate negative affective states despite the high risk of long term physical, health and 

psychological complications. However, one study (Davis et al., 2010) did not find significant 

decision making biases among individuals with BED. While they did make fewer 

advantageous choices than healthy controls, once level of education was taken into account, 

the differences between groups were no longer significant. 

 

Two studies (Danner et al., 2013; Svaldi et al., 2010) included a formal measure of eating 

pathology, with contrasting results. One study (Svaldi et al., 2010) found no significant 

relationship between decision making performance and features of disordered eating, 

whereas Danner et al. (2012a) reported that poorer decision making was associated with 

greater binge frequency and higher BMI. Evidently, the nature of this relationship remains 

unclear.   

 

Three studies (Danner et al., 2012a; Danner et al., 2013; Svaldi et al., 2010) included 

measures of depression. No study found that depression predicted decision making 

performance, indicating decision making differences could not be attributed to depression 

severity. A number of unique findings also emerged from each of these studies. One study 

(Danner et al., 2012a) reported no association between decision making and reward 

sensitivity; however a marginal association between lower decision making performance and 

lower punishment sensitivity was evident. A further study (Svaldi et al., 2010) found that 

higher scores on fun-seeking scales were associated with riskier decisions, while Davis et al. 

(2010) found that differences in decision making no longer reached significance once 

education was controlled for. Danner et al. (2013) found, in the context of negative affect, that 

punishment was associated with more disadvantageous decision making.  

 

As in much of the research discussed thus far, all studies (n=4) used clinical and control 

groups that consisted entirely of women. Three studies attained good quality ratings (++), 

while one (Davis et al., 2010) study achieved a fair quality rating (+). In addition, the use of 

heterogeneous clinical samples limits the quality of research with this clinical population.  
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Decision making in BED has not been extensively researched and therefore only tentative 

conclusions can be drawn. Based on the studies in this review, there is some evidence that 

women with BED have decision making patterns that differ from healthy controls. Decision 

making differences in BED appear to be independent of levels of depression; however the 

relationship between decision making and illness severity appears poorly understood due to 

the discrepancies in findings. Similarly, few conclusions can be drawn on the role of 

personality variables as differing results are reported. 

 

Decision Making in Obesity 

Seven studies (Brogan et al., 2010; Brogan et al., 2011; Danner et al., 2012a; Davis et al., 

2004; Davis et al., 2010; Pignatti et al., 2006; Witbracht et al., 2012) investigated decision 

making in obese adults. All seven studies used the IGT to assess decision making. Six 

studies (Brogan et al., 2010; Brogan et al., 2011; Danner et al., 2012a; Davis et al., 2004; 

Davis et al., 2010; Pignatti et al., 2006) used a cross-sectional design.  Among these six 

studies, five reported evidence of differences in decision making ability compared to controls. 

One study (Davis et al., 2010) found initial differences became insignificant once differences 

in education were accounted for; however this contrasts with two studies (Brogan et al., 2011; 

Danner et al., 2012a) who report a significant variation in decision making, even when 

education level is controlled for.  

 

One study (Witbracht et al., 2012) employed a weight-loss treatment intervention design. In 

this study, greater weight loss was associated with higher IGT performance, suggesting there 

is a distinct relationship between body fat loss and performance on the IGT task. This is 

consistent with findings by Danner et al. (2012a) whereby higher BMI was associated with 

particular decision making profiles compared to controls. The results of both these studies 

suggest that decision making styles may be attributable to weight gain. Recognition of the 

need for mixed gender samples is acknowledged in studies by Brogan et al. (2011) and 

Pignatti et al. (2006), both of which include mixed gender control and clinical samples. The 

remaining four studies included women only.  

 

Little information regarding the relationship between decision making and relevant variables 

(depression, anxiety, BMI, IQ score) was reported. Three studies (Brogan et al., 2011; Davis 

et al., 2004; Pignatti et al., 2006) included measures of eating pathology and three studies 

(Danner et al., 2012a; Davis et al., 2004; Pignatti et al., 2006) included measures of 

depression. Two studies (Brogan et al., 2011; Pignatti et al., 2006) found no relationship 

between decision making performance and demographic or clinical variables. Davis et al. 

(2010) also found decision making performance was no longer significant once education was 
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controlled for. The same study reported that emotionality did not mediate the relationship 

between decision making and BMI, in that poor decision making did not contribute to higher 

BMI as a consequence of overeating due to negative mood. Finally, Witbracht et al. (2012) 

found no association between dietary restraint or disinhibited eating and decision making 

performance.  

 

A number of critical observations can be made. Firstly, differences in criteria for inclusion in 

studies were evident. Some studies required a BMI 34+ (Pignatti et al., 2006) for inclusion in 

the ‘obese’ sample, others used BMI 30+ (Brogan et al., 2011), others a BMI 25+ (Danner et 

al., 2012a; Davis et al., 2004), and another accepted a range of 28-37 (Witbracht et al., 

2012). A standard definition of ‘obesity’ is required to facilitate the generalizability of findings. 

Secondly, only two studies achieved a good quality rating (++) (Brogan et al., 2011; Danner et 

al., 2012a), while the remainder achieved ‘fair’ quality ratings (+). Primary issues relating to 

poor methodological quality included small sample sizes, inconsistent definitions and failure to 

account for confounding variables. This suggests the quality of obesity research is not 

optimal. Thirdly, many participants were recruited from psychiatric or weight management 

clinics, and thus may not be representative of obese people within the general population. 

Finally, in obesity research as in much of the research discussed previously, only one 

measure of decision making was employed. Regardless of whether the IGT or GDT was 

employed, a single task is limited in its ability to comprehensively assess characteristics of 

decision making.  

 

In conclusion, the evidence tentatively suggests that people with obesity display differences in 

decision making. Decision making was not however significantly correlated with demographic, 

clinical or personality factors in the majority of studies. Four of the seven studies reviewed in 

this section were of fair (+) quality only, indicating that these studies lacked sufficient 

methodological rigour. The conclusions of these studies may vary if replicated. Their findings 

therefore should be interpreted with caution.   
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DISCUSSION 

The aim of this paper was to critically review and synthesis the available literature in relation 

to decision making among disordered eating populations. The review aimed to answer three 

questions: 1). What are the characteristics of decision making in disordered eating 

populations and does it differ from healthy populations?; 2). What demographic or illness 

factors are related to decision making characteristics of people with disordered eating?; 3). 

Are there similar decision making processes across all disordered eating subtypes?. 

Additional issues to consider in relation to decision making in disordered eating populations 

are addressed.  

 

Characteristics of Decision Making in Disordered Eating Populations 

Overall, the evidence relating to decision making in disordered eating populations appears 

inconsistent and often contradictory. Within the two most common eating disorder diagnostic 

categories, AN and BN, the research evidence appears slightly more conclusive. A small 

majority of studies in these two disorders appear to suggest that people with AN and BN do 

display characteristic decision making which is specific to the disorder. Their decision making 

profile appears to be characterised by a preference to make decisions that result in high 

immediate rewards and gains but that have negative longer term consequences. They appear 

to value and consistently choose options that are immediately gratifying, without appropriate 

consideration of the implications for the longer term. Furthermore, compared with controls, 

people diagnosed with AN and BN seem unable to learn to avoid disadvantageous decisions. 

These findings appear to have face validity, as they reflect the decisions made each day in 

relation to their eating and dietary behaviours; they invariably choose highly rewarding, 

immediately gratifying options (i.e. restriction, bingeing/purging) despite the associated 

negative long term consequences (physical, medical, psychological complications, risk of 

death). Within BN populations, there is emerging evidence for the role of affective, as well as 

cognitive processes in decision making.  

 

Similar to the findings on AN and BN, people with both obesity and BED appear to display 

some characteristic decision making patterns. While the evidence is less clear and less 

extensive, the available studies do appear to suggest people with BED and obesity perform 

differently to controls, and also appear to make more disadvantageous choices. It is unclear 

whether obese people can learn to avoid disadvantageous choices.  

 

People diagnosed with ANRec or EDNOS did not display any indication of a decision making 

impediment. Their performance was comparable to healthy controls. However, little research 

investigating decision making in these populations is available. The dearth of research 
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investigations makes it difficult to draw representative and generalizable conclusions, and as 

such, these findings should be considered with caution.  

 

Demographic and Illness factors associated with Decision Making 

Based on the evidence presented in this review, results regarding the relationship between 

decision making and demographic, clinical and personality factors are inconsistent. 

Incorporating these confounding variables into the methodological design of some studies 

has not occurred. Consequently, the available research evidence is limited, both in quantity 

and in quality. Studies have not consistently examined similar variables, and as such there is 

little continuity when examining this relationship across clinical populations.  

 

In AN research, characteristically different decision making appears largely independent of 

the state of the illness and depression. However, premorbid intelligence, anxiety and 

personality variables have not been thoroughly examined and this is a limitation when 

drawing conclusions regarding the nature of this relationship. Similarly, in BN decision making 

performance also appears unrelated to depression, and personality variables such as 

impulsivity do not seem to be correlated with decision making. In bulimia and anorexia 

research, the impact of anxiety on decision making has not been consistently considered. 

Waller (2008) has proposed that the category ‘eating disorders’ should be re-conceptualised 

as ‘anxiety disorders’ within the new DSM-V. It is proposed that anxious/vulnerability core 

beliefs and eating safety behaviours maintain and elaborate anxiety, and consequently the 

eating disorder. In light of the prominence of anxiety within eating disorder research, 

consideration of it as a potentially confounding variable in eating disorder experimental 

research is warranted. 

Furthermore, despite the high co-morbidity of obsessive compulsive symptoms among 

disordered eating populations, few studies have controlled for this. Research has 

demonstrated that people with both OCD and anxiety independently display characteristically 

different decision making on the IGT (DaRocha, Alvarenga, Malloy-Diniz, & Correa, 2011; 

Miu, Heilman, & Houser, 2008). As anxiety is a common comorbidity in people with eating 

disorders (Murphy, Straebler, Cooper, & Fairburn, 2010), and OCD is significantly associated 

with a range of eating disorders (Bellodi et al., 2001), the extent to which each clinical 

disorder uniquely contributes to decision making patterns is difficult to establish.  

 

For people with ANRec and EDNOS, a clear limitation is the lack of research conducted. 

However, based on the studies within this review, neither people with ANRec nor EDNOS 

demonstrate any relationship between patterns of decision making and clinical, affective and 

personality characteristics.  
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In BED, decision making differences also appear independent of levels of depression. 

However incongruent results are reported regarding the relationship between illness severity 

or personality characteristics and decision making. Studies report contrasting results. 

Therefore few conclusions can be drawn. A significant limitation also pertains to the lack of 

research conducted with this clinical population. More research is necessary to further 

elucidate the nature of this relationship among individuals diagnosed with BED.  

 

While decision making among people who are obese also appears unrelated to demographic, 

clinical or personality variables, the quality of studies reviewed in this section was poorer and 

it is possible the results of these studies may vary if replicated. As such, additional research is 

warranted to further our understanding of the contribution of these variables to decision 

making performance in people with obesity. 

 

Decision Making Processes across Disordered Eating subtypes 

Generally, among the AN and BN populations who displayed disadvantageous decision 

making, similar decision making patterns were apparent. Some comparable patterns were 

evident, where decision making was characterised by a preference for immediate gains 

despite long term adverse consequences. That similar decision making patterns were found 

in two primary eating disorder diagnostic categories tentatively lends support to the 

transdiagnostic model of eating disorders (Fairburn, Cooper, & Shafran, 2003)  . This may 

suggest the presence of similar core psychopathological processes. Characteristically 

different eating disorder styles were not found in the remaining diagnostic category (EDNOS). 

However research is clearly lacking with this clinical population. 

 

However, even among disorders with similar behavioural typographies, there were sometimes 

subtle differences in decision making patterns. While both people with BED and BN showed 

some elements of disadvantageous decision making when research findings were compared, 

the evidence suggests people with BED choose safer options marginally more often than 

people with BN (Svaldi et al., 2010). Furthermore, there appear to be differences in the 

manner in which people who restrict their eating make decisions compared with those who 

binge or purge. For example, diminished skin conductance responses (SCR) have been 

reported in people with AN who have difficulties in decision making (Liao et al., 2009; 

Tchanturia et al., 2007), however this has not been found in people with BN (Liao et al., 

2009), even though similar decision making profiles have been found in both AN and BN 

populations. This may suggest that personality factors are important for decision making.  
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There is also variation in the extent to which weight and BMI have an impact upon decision 

making abilities. Among AN populations, some research has suggested IGT performance is 

independent of BMI. Among obese adults however higher BMI has been associated with 

more disadvantageous decision making. Some recent research (Witbracht et al., 2012) has 

demonstrated that decision making improves with weight loss among obese adults (Danner et 

al., 2012a). This suggests that the role of BMI in decision making may be different in different 

eating disorders.  

 

Across all disordered eating populations, the relationship between decision making 

performance and variables such as education, eating disorder symptomatology, personality 

characteristics and mood is quite inconsistent. No stable pattern or correlation has been 

found, and as such this indicates one aspect of decision making that is not fully understood.  

 

Additional issues to Consider  

Finally, some additional issues emerged from the review that are pertinent and merit 

consideration. In the context of obesity and BED, the role of education and its impact on 

decision making should be considered. Previous research has demonstrated a link between 

education level and decision making performance on the IGT (Davis et al., 2008). Within 

eating disorder research thus far, the link between education or IQ score and decision making 

is poorly established. However, as obesity and being overweight are associated with lower 

socioeconomic status (Aballay, Osella, Celi, & Diaz, 2009),  this variable should be  monitored 

and routinely incorporated into research designs..    

 

BED research has indicated that some people, in addition to making disadvantageous 

decisions (Svaldi et al., 2010), also make inappropriate use of feedback. It is suggested this is 

in line with the clinical presentation of people with BED. While cognitively they may be able to 

consider options in a risky situation (i.e. imminent weight gain due to binges) they may make 

inappropriate use of this feedback and be swayed by immediate rewards (i.e. palatable food). 

 

Some additional explanations have been proposed that might account for the variation in 

findings of research on AN and BN. As is evident from the review, clinical samples are rarely 

sub-divided according to eating disorder subcategories. Peat, Mitchell, Hoek, & Wonderlich 

(2009) have demonstrated that there is often frequent crossover from restricting to 

binge/purge subtypes, depending on the phase of the illness, and also from AN and BN. As 

discussed by Milos, Spindler, Schnyder, & Fairburn (2005), migration between eating disorder 

diagnoses is common such that people with BN may have a history of AN and vice versa. 

This may explain some variability in study outcomes. Garrido & Subira (2013) have suggested 
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there may be different factors underlying AN and BN, and this diagnostic crossover could be 

partially responsible for the inconsistent research findings.  

 

Finally, the extent to which particular decision making patterns in AN could be considered 

state- or trait-dependent is not clear. Within AN research, many findings have suggested that 

such decision making styles are significant, independent of illness severity. However, the 

absence of such a decision making pattern among ANRec participants lends support to the 

view that such decision making may be a state condition. Longitudinal designs are needed to 

further our understanding of this, and to address whether decision making differences are 

primary features or can be attributed to the secondary effects of starvation.  

 

In conducting this review, it was noted that research investigating decision making in 

disordered eating population is infused with deficit-laden language. Terms such as 

‘deficiencies’, ‘deficits’, and ‘impairments’ contribute to a view of people with eating disorders 

as predominantly lacking in skills and competencies, with the underlying assumption that such 

styles warrant addressing and correction. What is missing from this framework is an 

understanding or acknowledgment that they are comprised also of strengths, and that their 

particular decision making styles may be adaptive for them, at that particular point in their 

lives.  

 

Future Research 

There are several domains on which future research on decision making in disordered eating 

populations should focus. Generally, studies need to include larger, more homogenous 

samples of clinical participants. Larger sample sizes are necessary to ensure that studies 

undertaken have adequate power to detect performance differences and to ensure 

generalizability of reported findings. Efforts should be made to address the heterogeneity 

apparent in many clinical samples, and it is recommended that within broader eating disorder 

diagnostic categories, groups are differentiated according to subtypes of eating pathology. 

Furthermore, to enhance representativeness of obtained data, recommended that more 

research is conducted with males with disordered eating. Accounting for gender differences in 

tasks of decision making is also important if the field is to advance. The majority of decision 

making research has been conducted using the IGT or the GDT. Future research would 

benefit from using a wider variety of validated assessment tools. Studies would also benefit 

from using multiple measures of decision making within studies to establish a more 

comprehensive decision making profile among participants.  
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While research studies have begun to include additional measures of executive functioning, 

this is not routinely included as part of many study designs. Increasingly, there is a need to 

assess and determine the relationship between decision making and other executive 

functions such as working memory, attention, and cognitive flexibility. Consideration of 

participants conscious knowledge of decision making tasks used is also warranted. 

 

Consistent inclusion of measures of potential confounding variables (i.e. education, illness 

duration and severity) is necessary to enhance our understanding of their role and the impact 

they have in making self-serving and advantageous decisions. Specifically, in decision 

making research involving BN and BED populations, it is recommended that measures of 

impulsivity be routinely administered, as impulsivity and impulse control difficulties are 

implicated in these disorders (Shroff & Thompson, 2006). The inclusion of such measures 

would facilitate further examination of the relationship between BN/BED, impulsivity and 

decision making. Furthermore, future research studies need to ensure that control groups 

used in eating disorder research are as ‘pure’ as possible. Studies should avoid the inclusion 

of people who have minimal or sub-threshold eating disorder pathology. In line with research 

evidence, it is suggested that control groups consist of people who, on the EDEQ, ideally 

score between 0-1, and who do not score above 2 (Carter, Stewart, & Fairburn, 2001).  

 

Many of the studies included within this review used a cross sectional design. One limitation 

of this design is that studies are incapable of explaining whether any observed differences are 

state or trait dependent. Future research should begin to adopt longitudinal designs to explore 

this. Finally, many of the studies that considered premorbid intelligence used the NART. 

However this is now recognised as being outdated and future research should consider using 

the ToPF
6
 (Wechsler, 2011). 

 

Methodological Limitations of this Review 

Only studies that included an experimental task of decision making were considered eligible 

for inclusion in the review. Consequently, studies that examined decision making using 

neuropsychological measures or additional assessment tools were not included. This is an 

acknowledged limitation, and restricts the extent to which broader conclusions can be made 

about the processes involved in decision making in people with disordered eating. 

Additionally, while the search terms employed endeavoured to be as representative as 

possible in yielding relevant papers, there is a possibility that a number of relevant journal 

articles were missed during the search process. Furthermore, prior research has highlighted 

the potential for a positive publication bias in systematic reviews (Bax & Moons, 2011; Guyatt 

                                                
6 Test of Premorbid Functioning (ToPF) 
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et al., 2008). It is possible studies that did not find evidence of characteristically different 

decision making in disordered eating populations were not published as frequently as those 

with significant results. In this context, it is possible that studies with significant results are 

over-represented in this review. These limitations should be considered when interpreting the 

results of this review.  

 

CONCLUSIONS 

Despite the variation among studies, there appears to be a link with disordered eating 

behaviour and specific types of decision making skills. This decision making bias appears 

most evident in AN and BN populations. While there may be some suggestion that this profile 

is also evident among people with BED and obesity, the evidence is less conclusive. No 

differences in decision making are reported in ANRec or EDNOS populations. However, 

surprisingly little research has been conducted in both these clinical groups. Whether such 

decision making styles are a state or trait issue is unknown. The interrelationship between 

confounding factors such as level of education, illness severity, mood and clinical and 

personality characteristics is neither clearly explored nor clearly understood.   
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ABSTRACT 

‘Jumping to conclusions’ (JTC) is an established reasoning bias in people with psychosis and 

delusion proneness. Research investigating the JTC bias in other clinical populations remains in 

its infancy. This study investigated whether individuals with anorexia (AN) would display the JTC 

bias compared with healthy controls, and if so, whether the bias would be greater in response to 

emotionally salient information. The study also investigated whether delusionality (measured by 

the BABS scale), would be correlated with the JTC bias. Three versions of the ‘Beads tasks’ 

were employed; the standard version and two emotionally salient survey tasks. Clinical and 

demographic questionnaires were administered. Results indicated a majority (55.6%) of people 

with AN (n = 26) displayed poor insight into their eating disorder beliefs, but did not JTC 

compared with healthy controls (n = 33) on any tasks. Level of delusionality in the AN group was 

not correlated with JTC bias. Groups differed significantly on anxiety, depression and Body 

Mass Index (BMI), but not on age or premorbid functioning. Findings suggest that although a 

majority of people with AN demonstrate poor insight into their eating disorder beliefs, they do not 

‘jump to conclusions’. However study replication is essential.   

 

Keywords 

Jumping to conclusions 

Decision making 

Anorexia Nervosa 

Eating Disorder 

 

 

Highlights 

 People with AN do not appear to ‘jump to conclusions’ when making decisions; they do 

not appear to make hasty decisions on the basis of little evidence.  

 The majority of AN participants demonstrated limited insight into their eating disorder 

related beliefs. In only a minority of participants were these beliefs of ‘delusional’ 

intensity.  

 A continuum of delusionality in AN may exist, ranging from overvalued to delusional 

ideation. 

 Study replication is necessary.  
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INTRODUCTION 

Anorexia nervosa (AN) is a serious, often chronic, psychiatric disorder. With one of the highest 

rates of mortality of all psychiatric disorders (Crow et al., 2009), AN predominantly affects 

women. According to the Diagnostic and Statistical manual of Mental Disorders, a refusal to 

maintain a Body Mass Index (BMI) within the normal range through rigid dietary restriction and 

excessive exercise, along with a distorted body image and beliefs regarding weight and shape 

generally characterize the disorder (American Psychiatric Association, 2000). The behavioural 

manifestations of AN (i.e. restriction, exercise) are clearly outlined, and this has been 

considered in the context of decision making research. Some characteristic behavioural and 

decision making patterns appear evident in AN whereby people appear to favour decisions 

which result in immediate rewards despite long term, negative consequences (Cavedini et al., 

2004; McKenna, Haddock, & Fox, In Preparation; Tchanturia et al., 2007). For example, people 

with AN choose the immediate reward of dietary restriction, purging and/or excessive exercise, 

despite the risk of long term medical and psychological consequences (i.e. osteoporosis, 

amenorrhea/infertility, anxiety, and depression). Research indicating presence of particular 

decision making styles is not incontrovertible however, as several studies have reported no 

differences in decision making among AN populations (Bosanac et al., 2007; Danner et al., 

2012; Guilluame et al., 2010) compared with healthy controls.  

 

In addition to the behavioural features of the disorder, the presence and importance of distorted 

cognitions and beliefs evident in AN is now well recognized. Veale (2002) suggest over-valued 

beliefs (i.e. “an unreasonable and sustained belief that is maintained with less than delusional 

intensity”; American Psychiatric Association, 2000) dominate the clinical presentation of AN 

(Fairburn & Cooper, 1993).  From this perspective, AN individuals hold beliefs with intense 

pertinacity but they are not usually considered delusional i.e. they demonstrate an awareness 

that their beliefs may not be objectively true. A slightly different stance is proposed by 

Steinglass, Eisen, Attia, Mayer, & Walsh, (2007) who report a significant minority of people with 

AN hold weight and shape-related cognitions that could be categorized as delusional. The 

‘delusional’ aspect relates primarily to the rigidity and fixity of beliefs and experiences, despite 

the absence of supporting evidence. Steinglass et al. (2007) highlight that these eating disorder-

related irrational beliefs may help account for the clinical observation that an appreciation of 

being ill does not necessarily translate into an ability to engage in treatment programmes. This 

denial of illness and rigidity of food and body image cognitions could be conceptualized as 

similar to delusional beliefs (Steinglass et al., 2007; Wittorf et al., 2012).   

 

Reese, McNally & Wilhelm (2011) propose that the most reliable information processing bias 

associated with delusions is a probabilistic reasoning bias called the ‘jumping to conclusions’ 
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(JTC) bias (Huq, Garety & Hemsley, 1998). Within psychosis literature, this bias is well-

replicated (Fine, Gardner, Craigie, & Gold, 2007) and describes a pattern of reasoning in people 

with delusions which is characterised by making hasty decisions on the basis of little evidence. 

Within cognitive models of delusions, it is proposed that the JTC bias may contribute to the 

maintenance or development of delusions through the mechanism of reduced information 

gathering (Broome et al., 2007; Colbert & Peters, 2002; Freeman, Pugh & Garety, 2008). 

Gathering limited information increases the likelihood of reaching incorrect conclusions (Lincoln, 

Salzmann, Ziegler, & Westermann, 2011). Van Dael et al. (2006) also report evidence of the 

JTC bias among first-degree relatives of individuals with schizophrenia and propose that this 

reasoning style could indicate a vulnerability for developing delusional beliefs.  

 

 

The JTC bias is almost universally assessed using the ‘beads task’. As described by Moore & 

Sellem (2006) in the standard version of the beads task, a sequence of beads from either Jar A 

or Jar B is shown to participants. Participants are informed that one jar contains more of one 

colour than the other (e.g. a ratio of 85:15 red to blue in Jar A, and a 15:85 ratio of red to blue in 

Jar B). Single beads are sequentially drawn from one jar and participants are asked to state 

from which of the two jars beads are being drawn. Participants are asked to make this decision 

as soon as they are confident in their choice. Recent versions of the task have used a 60:40 

ratio of beads as this is considered a ‘harder’ measure of the JTC bias.  

 

The JTC has bias been well-researched since its initial identification. Research suggests the 

JTC bias is evident in people with delusions or delusion proneness when material is more 

emotional (Warman & Martin, 2006); or self-referent (Warman, Lysaker, Martin, Davis, & 

Haudenschield, 2007); it increases under emotional arousal (Ellett, Freeman & Garety, 2008; 

Keefe & Warman, 2011); and is delusion-specific rather than schizophrenia-specific (Lincoln, 

Ziegler, Mehl, & Rief, 2010). Currently however, the extent to which persons with delusions are 

prone to draw premature conclusions in all areas of life, or whether delusion-related issues are 

specifically affected, is unclear (Lincoln et al., 2011). 

 

As emotional arousal and salience of stimuli appear to increase the JTC bias, Bensi & Giusberti 

(2007) query whether it may be a form of information processing evident in people with higher 

trait anxiety. Lincoln et al. (2011) propose that if this were true then the JTC bias may be evident 

in other anxiety disorders such as agoraphobia, panic and social anxiety, particularly when 

exposed to anxiety-provoking situations. Bolstering this perspective, research has demonstrated 

that increased positive affect can influence reasoning biases by promoting information seeking 
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(Lee, Shi, Cheung, Lim, & Sia, 2011), thereby reducing the JTC bias. However research 

investigating the JTC bias in anxiety disorders remains inconclusive.  

 

In this context, where the JTC bias is not considered schizophrenia specific and is evident in 

people with delusions or delusion-proneness, it would appear plausible that the JTC bias may 

be evident in other clinical populations, such as AN.  However, to date, comparatively little 

research has been conducted investigating the JTC bias in clinical populations other than 

psychosis. Consequently, there is a lack of knowledge and understanding within the existing 

evidence base on the extent to which the JTC bias is evident, if at all, within an AN population. 

Only two other studies have used the Beads Task with AN populations. Sternheim, Startup, & 

Schmidt (2011) employed a neutral and an emotional task (i.e. with happy or angry faces) to 

assess intolerance of uncertainty in relation to data gathering, while Wittorf et al. (2012) 

employed a modified version of the standard beads task (i.e. replaced beads with fish). 

SternheimStartup, & Schmidt (2011) reported AN individuals and healthy controls requested 

similar numbers of beads, while Wittorf et al. (2012) found evidence of the JTC bias at a 

descriptive level, but the overall results were inconclusive. However, neither study included 

material that was highly emotional or self-referent specifically to AN populations (i.e. weight, 

shape or dietary related concepts). 

 

Guided by existing research evidence that has highlighted the link between the JTC bias and 

delusions and delusion-proneness, this study aimsto extend the existing body of literature with 

four primary aims. First, the study aims to extend previous research by exploring whether people 

with AN display a JTC bias; second, the study aims to explore whether people with AN 

demonstrate a significantly greater JTC bias in relation to emotionally salient tasks; third, the 

study aims to explore whether AN individuals’ beliefs reach delusional proportions; finally, the 

study aims to determine whether severity of beliefs (i.e. delusionality) in AN increases the JTC 

bias.  

 

In light of these aims, the following hypotheses arederived. It is hypothesized there will be a 

significant difference in the level of confidence in decisions, and amount of information required 

(draws to decision
7
) to make decisions among the AN group compared with a healthy control 

group. It is also hypothesized that there willbe a significant difference in strength of the JTC bias 

across emotionally salient tasks among the AN group. Finally it is hypothesized that among the 

AN group, individuals with higher focal delusionality
8
 (as measured by the BABS) will request 

less information and be more confident in their decisions on three reasoning tasks.   

  

                                                
7
 The number of draws, or pieces of information requested by participants before making decisions. 

8
 Delusionality in the primary disorder-related beliefs; e.g. “I am fat”.  
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METHOD 

Ethical Considerations 

A favourable ethical opinion was given by the National Research Ethics Service Committee 

North West-Cheshire (Appendix 6). Research and Development approval was obtained from 

three participating NHS Trusts and two private healthcare organisations (Appendix 7). Written 

and oral informed consent was obtained from each individual prior to participation. 

 

Participants  

An a priori power analysis indicated 64 participants were required in each of the two groups for 

the study to have 80% power to detect a medium sized effect of 0.5 or more, at the .05 criterion 

of statistical significance.  

 

Clinical Group 

Current case note diagnoses were made by psychiatrists with specialist eating disorder 

experience, according to DSM-IV diagnostic criteria. Participant inclusion criteria were: i) aged 

18 and above; ii) AN diagnosis; iii) BMI of 17.5 or less and iv) indicated willingness to partake. 

Individuals were ineligible to participate if they experienced delusions and hallucinations not 

associated with their eating disorder. Potentially suitable participants were identified by staff and 

given participant information sheets (Appendix 8). Individuals who indicated willingness to 

participate were contacted by the researcher to clarify questions, obtain written and oral consent 

and arrange a suitable time and location for participation (Appendix 9). Recruitment took place 

in two inpatient units, three community based outpatient services and one DayCare service. 

 

Control Group 

A control group was recruited via a research poster advertisement (Appendix 10) placed in a 

range of settings (e.g. Universities, community centres). Inclusion criteria were: i) aged 16 and 

above; ii) total Eating Disorder Examination Questionnaire (EDEQ) score of 1 or less. The lower 

age limit was used to bolster recruitment. Mond et al. (2008) identified an EDEQ score of 2.80 

as an indicator of clinical significance and thus this low cut-off threshold of 1 was employed to 

ensure the control sample did not display sub-threshold features of eating disorders.  All 

participants were recruited over the same time period, from September 2012 to April 2013.   

 

Measures and Materials 

Clinician  – rated measures 

Test of Premorbid Functioning (ToPF;Wechsler, 2011) 

The ToPF is used  to estimate premorbid intelligence with adults. It is suitable for participants 

aged 16 to 89 years and is composed of 70 words that have atypical grapheme to phoneme 
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translations. The ToPF has high internal consistency in a UK sample; Cronbach's alpha (α) is 

0.95, split-half reliability is also 0.95. The ToPF also has concurrent validity as evidenced by 

significant correlations with the WAIS-IV
UK

 (Wechsler, 2008b) and WMS-IV
UK

 (Wechsler, 2009). 

 

 

Brown Assessment of Beliefs Scale (BABS: Eisen et al., 1998) 

This is  a 7-item semi-structured scale that assesses delusionality in a range of psychiatric 

disorders. Both a categorical and a continuous score are generated from items 1-6. Each item is 

scored from 0 to 4. The total continuous score is derived by summing items 1-6, with higher 

delusionality indicated by higher scores (0-24). The categorical score is then generated from the 

continuous score; scores ranging from 0-3 are categorised as 'excellent insight, fully rational', 

scores from 4 to 7 are categorised as 'good insight', scores from 8 to 12  are categorised as 'fair 

insight', a score from 13-17 or greater than 18 in conjunction with a score of less than 4 on item 

1 (conviction) is categorised as 'poor insight', and a continuous score greater than 18 plus a 

score of 4 on item 1 is categorised as 'lacks insight, delusional'. Item 7 (ideas of reference) is 

not included in the total score. Excellent test-retest reliability, convergent validity, and 

discriminant validity has been demonstrated by the BABS in an OCD population, BDD (Body 

Dysmorphic Disorder) population and with mood disorders with psychotic features (Eisen et al., 

1998).  

 

Self – report  Measures  

Demographics 

Participants self-reported age, gender, ethnicity, level of education, occupational status, marital 

status, medication, primary and secondary diagnoses, BMI and length of stay on ward (where 

applicable) (Appendix 11). This information was then cross-referenced with clinician case notes 

to ensure accuracy.  

 

Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith; 1983). 

The HADS is a 14-item self-report measure. Originally developed to assess anxiety and 

depression in medical outpatients, it is now widely used in clinical practice and psychiatric 

research. This measure was included to assess and control for anxiety and depression. There 

are two subscales (anxiety and depression), each with 7 items. On both subscales, caseness is 

identified as follows: mild (scores 8-10); moderate (scores 11-15) or severe (16 +) (Zigmond & 

Snaith, 1983). Reliability for anxiety and depression is acceptable (Cronbach’s α of 0.82 and 

0.77 respectively).  
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Eating Disorders Examination Questionnaire ((EDE-Q 6.0): Fairburn & Beglin, 1994)  

This 28-item self-report version of the Eating Disorder Examination (EDE) interview assesses 

eating disorder behaviours and attitudes over the previous 28 days, and was used to determine 

participant eligibility for inclusion. The EDE-Q has four subscales (dietary restraint; eating 

concern; shape concern; weight concern) and a global score. A global EDE-Q score is obtained 

by calculating the mean of the four subscales, which ranges from 0-6, with higher scores 

indicating greater severity of eating disorder psychopathology. Internal consistency is high for 

each of the four subscales (0.78 to 0.93); test-retest reliability is also high for all four subscales 

(r = 0.81 to r = 0.94) (Luce & Crowther, 1999).  Normative data for the EDE-Q is also available 

(Fairburn & Beglin, 1994).  

 

Probabilistic Reasoning Tasks 

To assess for biases in probabilistic reasoning, participants completed three tests of reasoning 

ability outlined below. The classic 60:40 'beads task'  (Garety et al., 2005) comprised the first 

version. The original beads task (Garety, 1991; Huq et al., 1988) adopted the 85:15 beads ratio. 

While this is simpler and may be used for people with poor concentration, Garety et al. (2005) 

propose that with this version there may be little variation across well-functioning groups in 

performance.  In contrast, the harder 60:40 beads ratio is considered to be more effective in 

discriminating differences between groups with attenuated biases, such as ‘at risk’ groups 

(Garety et al., 2005), and therefore this ‘harder’ measure of the JTC bias was employed. The 

latter two tasks followed the procedures outlined by Dudley, John, Young, & Over, (1997b) and 

Warman et al. (2007), where self-referent and emotionally salient material was presented in the 

'survey tasks'. As evidence suggests the JTC bias may be influenced by memory capabilities 

and the demands of the task (Broome et al., 2007), a  memory aid was used whereby drawn 

beads and words were left visible on screen to participants during trials. This was included to 

reduce the effects of any memory deficits. For each task, the numbers of beads or words 

requested, confidence in decision (%) and response times were recorded.  

 

Neutral Reasoning Task: Beads Task 

This research adopted a modification of the standard beads task paradigm, where beads were 

displayed in computerised format rather than manual format, obtained from Garety et al. (2005). 

In this task, two different jars of beads were presented on screen. Participants were asked to 

decide from which jar different coloured beads were drawn. One jar contained 60 blue beads 

and 40 red beads. The second jar was similar but with the reverse distribution (i.e. 40 blue 

beads and 60 red beads). Participants were then shown a series of beads that were drawn one 

at a time, from one of the jars. Participants were then asked to make a decision as to which jar 

the beads were drawn from. Number of beads requested before a decision was made ('draws to 
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decision') was recorded. Predetermined bead sequencs were replicated from Garety et al. 

(2005). A maximum of 20 beads were presented. If participants had not made a choice after 20 

beads, they were prompted to do so by the computer. Following this, participants were also 

asked to rate their confidence in their decision on a scale of 0 to 100 (Appendix 12).  

 

Body Image Survey Task 

This task assessed the salience of body image by asking participants to decide from which of 

two surveys about a person 'just like them’ words were being chosen. This task replicated the 

procedures of the beads task with lists of 'fat' and 'thin' words replacing the red and blue beads 

(Appendix 13). This task was based on that used experimentally by Sperry (2010). The 'fat' and 

'thin' words were chosen from standardised words lists developed by Cassin & von Ronson 

(2005), developed to improve the internal validity of cognitive research in eating disorders.  

 

Food Survey Task 

In this task, the salience of food was determined. Two categories of topics were established, 

‘food' and a 'neutral' topic of tools (Appendix 14). Similar to the previous tasks, the participant 

was asked to determine from which survey words were taken. As with the previous task, this 

food survey task was based on that used by Sperry (2010). Words were adapted into UK 

English in order to minimise spelling or recognition difficulties.  

 

Materials 

Stimuli appeared on a Samsung Q320 laptop with a 13.4 inch screen. E-prime (Schneider, 

Eschman, & Zuccolotto, 2002) presented the computer tasks. Button-press responses were 

recorded and stored on the laptop also.  

 

Procedure 

After providing informed consent, participants were offered the opportunity to ask any further 

questions about the study. Following this, all participants completed the demographic 

questionnaire, HADS, EDEQ and the ToPF. Only participants in the AN group completed the 

BABS. Participants then completed the three computer based beads tasks. Participation took 

approximately 45 minutes.  

 

Data Analysis 

Data were analysed using the Statistical Package for Social Sciences Version 21 (IBM Corp, 

2012 
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RESULTS 

Preliminary Analyses 

Initial preliminary analyses indicated that anxiety, depression, age, IQ, BMI and draws to 

decision (DTD) violated the normality assumption (assessed by the Kolmogorov-Smirnov test, p 

> 0.05). There were no significant outliers in the data as assessed by boxplot investigation. As 

these variables had highly skewed distributions, they were log transformed in an effort to reduce 

skewness and to meet the assumptions of inferential statistical analysis. Kolmogorov-Smirnov’s 

test for normality and Levene’s test for homogeneity of variance were employed. Independent 

samples t-tests were used to check for significant differences between groups on anxiety, BMI 

and premorbid intelligence as these variables met the assumptions of parametric analysis. Non-

parametric Mann Whitney U tests were used to assess for significant differences between 

groups on depression and age, as following log transformation these variables remained not 

normally distributed and did not display homogeneity of variance.  

 

 

Sample Description 

Thirty-three people with AN provided written consent indicating interest in participation and 

consent for further contact. Of these, three people were unable to be contacted and three 

people did not fulfil participant inclusion criteria; one participant was experiencing psychotic 

symptoms unrelated to their eating disorder, and two participants did not meet the AN BMI 

criterion. One person completed the questionnaire section only, leaving a total of 26 participants 

(24 women; 2 men)  who completed all aspects of the task (Inpatients, n=14; DayCare patients, 

n= 7; Outpatients, n=5). Fifty control participants took part, of which data from 17 were excluded 

due to high scores on the EDEQ leaving a final sample of 33 participants (31 women; 2 men). 

AN participants were severely underweight with an average BMI of less than 16. Furthermore, 

individuals had their diagnosis for a period of at least 9 years. At the time of participation they 

had been receiving treatment for an average of almost 2 years. Table 4 describes the sample 

demographic characteristics. 
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Table 4: Sample demographic characteristics 

 

Group Control Group (n=33) Anorexia Group (n=27) 

Gender   
    Male 2   (6.1%) 2 (7.1%) 
    Female 
 

31   (93.9%) 26 (92.9%) 

Age   
    Mean (SD) 
 

26.97 (9.05) 32 (13.52) 

Ethnicity   
    White European 
 

33 (100%) 29 (100%) 

Marital Status   
    Single 30 (90.9%) 21 (75%) 
    Married 2 (6.1%) 5 (17.9 
    Divorced 
 

1 (3%) 2 (7.1%) 

Employment Status   
    Retired 1 (3%) - 
    Employed    23 (69.7%) 8 (28.6%) 
    Unemployed 0 12 (42.9%) 
    Student 
 

9 (27.3%) 8 (28.6%) 

Time Diagnosed (Yrs)   

    Mean (SD) 
 

- 9.1 (11.32) 

Time receiving tx (mths)   
    Mean (SD) 
 

-  
22.82 (52.44) 

Years full time education   
    Mean (SD) 
 

 
17.68 (3.44) 

 
15.93  (2.94) 

 

Baseline Sample Characteristics 

Independent samples t-tests revealed the AN group had significantly lower BMI than the control 

group, t (58) =10.891, p = 0.001. The AN group had significantly higher anxiety scores than the 

control group, t (59) = -7.438, p = 0.001. No significant differences in premorbid intelligence 

were found between groups, t (58) = 1.429, p = 0.158. Mann Whitney U tests were used to test 

for significant differences between groups on depression and age. Significantly higher levels of 

depression were found in the AN sample; U = 101.5, z = -5.266, p = 0.000, r = -0.67. No 

significant differences in age between groups was found; U = 392.5, z = -0.789, p = 0.43, r= -

0.10.   Descriptive information relating to the clinical variables is presented in Table 5 below.  
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Table 5: Sample Clinical Characteristics 

 Control Group Anorexia Group 

 Mean (SD) Range Mean (SD) Range 

BMI     
 22.48 (3.13) 19.10 - 33.30 15.57 (1.14) 13.20 – 17.30 

Anxiety     
 4.79 (2.52) 1-10 12.39 (5.20) 0 – 21 

Depression     
 1.39 (1.43) 0-5 8.46 (5.43) 0 – 19 

Premorbid IQ 
score 

    

 111.74 (9.88) 92.30-128.10 107.73 (11.88) 78.10– 129.70 
EDEQ     
 0.39 (0.33) 0.00-1.00 3.333 (1.46) 0.39-5.57 

 

Degree of Delusionality (BABS) 

Within the AN group, 3.7% were classified as having ‘good insight’, 40.7% were classified as 

having ‘fair insight’, 29.6% were classified as having ‘poor insight’ and 25.9% were classified as 

‘lacking insight’. Using the criteria outlined by Reese et al. (2010) individuals’ scores were 

classified according to ‘high insight’ (BABS scores ≤12; n=12) and ‘low insight’ (BABS scores 

≥13; n=15). From this, 55.5% of the AN group demonstrated poor insight into their dominant 

eating disorder related belief.  

 

To test the hypothesis that higher level of delusionality (as measured by the BABS) in the AN 

group is associated with a greater ‘jumping to conclusions’ bias, two separate one-tailed 

Pearson’s correlations were conducted. A one-tailed correlation was conducted between 

delusionality and draws to decision (DTD) across the three tasks. No significant relationship was 

found between delusionality and Task 1 DTD (r = -0.195, p = 0.17); delusionality and Task 2 

DTD, (r = -0.098, p = 0.317); or delusionality and Task 3 (r = -0.136, p = 0.253). A second one-

tailed correlation was conducted between delusionality and confidence in decision across the 

three tasks. No significant relationship was found between delusionality and Task 1 confidence 

(r = -0.049, p = 0.406); delusionality and Task 2 confidence (r = 0.122, p=0.276); or delusionality 

and Task 3 confidence (r = -0.164, p=0.212).   

 

Accuracy of Decisions 

Chi-square tests were performed to determine if the clinical and control group differed 

significantly regarding accuracy of decisions. This analysis was considered most suitable to 

compare frequencies of categorical data across two groups. No significant difference in 

accuracy of decisions made was found between groups on task 1 (X2 (1, N = 60) = 0.582, 

p=0.445); or task 2 (X2 (1, N = 60) = 0.055, p=0.814); or task 3 (X2 (1, N=60) = 0.599, p=0.439). 
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Response Times 

Preliminary analyses of Kolmogorov-Smirnov’s test for normality and Levene’s test for 

homogeneity of variance indicated response time data was not normally distributed and did not 

display homogeneity of variance. Consequently non-parametric Kruskal Wallis analyses were 

performed. These revealed no significant differences between groups on response times on task 

1 (X2 (1, N=60) = 1.29, p=0.256); or task 2 (X2 (1, N=60) = 0.219, p=0.64); or task 3 (X2 (1, 

N=60) = 0.219, p=0.640). 

 

Probabilistic Reasoning 

Draws to Decision (DTD) 

Consistent with much research (Freeman, Pugh, & Garety, 2008; Lincoln et al., 2010), a 

continuous DTD measure and a dichotomous JTC categorisation were used as outcome 

measures.  The JTC bias has been defined as reaching a decision with two or fewer pieces of 

information (Garety et al., 2005). Based on this criterion, data showing the number of people 

from each group who displayed evidence of the JTC bias across the three tasks is presented in 

Table 6. 

 

Table 6: JTC Categorisations 

 Control Group Anorexia Group 

DTD Task1 0 1 

DTD Task 2 2 3 

DTD Task3 1 2 

 

Three instances of the JTC bias were found in the control group, compared with six instances in 

the clinical group. It was initially intended to conduct three separate univariate analyses of 

covariance (ANCOVA) with Bonferroni corrections (p< .01), to investigate differences between 

groups on DTD across the three tasks, while controlling for BMI, anxiety and depression. 

However, on initial inspection of the data, it became apparent the frequency of the JTC bias 

among groups was so low this analysis was rendered unnecessary, and was not conducted.   

 

Decision Confidence 

Three analyses of covariance (ANCOVA) were conducted with Bonferroni corrections to 

investigate differences between groups on confidence in decision across the three tasks. Again 

variables age, BMI, premorbid IQ score, anxiety and depression were controlled for. There were 

no statistically significant differences between groups on confidence in decision on task 1 (F (1, 

57) = 0.086, p = 0.771), task 2 (F (1, 57) = 0.007, p=0.934) or task 3 (F (1, 57) = 0.051, p=0.822. 
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DISCUSSION 

Anorexia and the ‘Jumping to Conclusions’ Bias 

The results from this study did not confirm the three hypotheses. There were no significant 

differences between groups in DTD or level of confidence in decisions. The second hypothesis 

was not supported in that there was no difference in the strength of the JTC bias across the 

emotionally salient tasks among the AN group. Nor was the final hypothesis supported; 

individuals with higher levels of delusionality did not request more information and were not 

more confident in their decisions on the three reasoning tasks.  

 

The results from this study contrast with those reported in previous studies (Cavedini et al., 

2004; McKenna, Haddock, & Fox, In Preparation; Tchanturia et al., 2007) where 

characteristically different decision making styles have been demonstrated by people with AN. 

These studies examined decision making in the context of gains and losses, on the Iowa 

Gambling Task (IGT). On the IGT task of decision making, individuals with AN consistently 

displayed a preference for choices that yielded high immediate gains despite high long term 

negative consequences. Furthermore they tended to demonstrate an inability to learn to avoid 

disadvantageous choices, even on repeated trials. From these studies, the decision making 

styles displayed by people with AN empirically appeared to mirror their decisions made 

habitually in daily life, where immediate gains (i.e. weight loss) are selected regardless of the 

long term negative consequences (i.e. physical and psychological harm). Similar patterns of 

decision making on the IGT have also been reported in a number of clinical populations, 

including psychosis (Sevy et al., 2007; Shurman, Horan, & Nuechterlein, 2005).  

 

Consequently, it is possible therefore that while people with AN do display a specific decision 

making style in the context of gains and losses, they do not make hasty decisions based on little 

evidence; that is, they do not appear to ‘jump to conclusions’. On the basis of this study, 

individuals with AN under conditions of uncertainty, do not appear to use less information to 

arrive at a decision. When the results are considered in the context of the two previous studies 

which used the ‘beads task’ with AN populations, consistencies emerge. Wittorf et al. (2012) 

reported people with AN demonstrated no tendency to ‘jump to conclusions’.  Similarly, in the 

context of intolerance of uncertainty in data gathering, Sternheim et al. (2011) found no 

differences in number of beads requested across tasks in an AN population compared with a 

control group. People who display an intolerance of uncertainty may perceive uncertainty and a 

lack of control as aversive, and endeavour to avoid such states (Buhr & Dugas, 2002). 

Uncertainty is conceptually linked with probabilistic reasoning since probabilistic reasoning 

relates to information processing and decision making under uncertain conditions (Bensi & 

Giusberti, 2007). As much research describes the ‘typical anorexia personality’ as rigid, 
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perfectionistic and inflexible with a strong need for control (Serpell, Waller, Fearon, & Meyer, 

2009), it is plausible that instead of making decisions with less information, individuals with AN 

would actually seek additional information to reduce any inherent uncertainty in decision making, 

thereby eliminating the JTC bias. Taken together, the results of this study, combined with those 

reported by Sternheim, Startup & Schmidt, (2011) and Wittorf et al. (2012), can be taken to 

tentatively suggest that the JTC bias is not a cognitive process demonstrated by AN 

populations. 

 

Furthermore, prior research has indicated increased positive affect can influence reasoning 

biases by promoting information seeking (Lee et al., 2011), thereby reducing the JTC bias. 

Positive affect is believed to influence cognition and behaviour (Lee et al., 2011) by promoting 

risk-aversive behaviour (Estrada, Isen & Young, 1997; Isen, 2001). Specifically, positive affect is 

thought to broaden attention and allow access to information stored in memory (Fredrickson, 

2001). Research has demonstrated that people with more positive affect use a greater number 

of cues to inform decision making (Bramesfeld & Gasper, 2008; Djamasbi, 2007), and are less 

likely to gamble when there are risks of potential losses (Arkes, Herren, & Isen, 1988).  In this 

study, the average depression scores among the AN group fell within the ‘mild’ range; it is 

possible the absence of severe negative affect may have prompted them to seek greater 

information prior to decision making, thereby reducing the JTC bias. In psychosis, prior research 

has suggested the JTC bias may be partly related to emotional factors as it is significantly more 

pronounced under stress conditions (Rubio et al., 2011). 

 

Anorexia and Delusionality 

More than half of the AN sample demonstrated limited insight into their dominant eating disorder 

related belief, and over a quarter were classified as ‘lacking insight’, a proportion similar to that 

reported by Steinglass et al. (2007). Evidently, people with AN have intense irrational eating-

related beliefs, that when held with powerful conviction, can have a negative impact on their 

ability to objectively evaluate their beliefs.  

 

However, it is possible that the lack of insight or ‘delusionality’ in AN may manifest as a 

qualitatively different process compared with delusionality in psychosis. For example, in AN a 

lack of insight often relates solely and specifically to eating disorder maintaining beliefs. 

Clinically, individuals can present as insightful with an appreciation or acknowledgement of 

being ill, while simultaneously demonstrating rigidity and fixity of eating-related beliefs 

(Steinglass et al., 2007). In contrast, delusional beliefs in psychosis are often broader and more 

global in nature, and can incorporate societal and cultural ideas of reference, which do not 

necessarily relate to the specific aspects of one’s illness.  It is possible that a majority of people 
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with AN, despite holding their AN beliefs with extreme tenacity and conviction, are able to 

demonstrate some insight that their beliefs may not be objectively true. Therefore, such AN 

beliefs may actually reflect overvalued beliefs (Veale, 2002), rather than delusions. This 

perspective is congruent with existing research investigating delusionality in AN, which proposes 

that a delusional variant of AN may exist among a minority of AN individuals (Konstantakpoulous 

et al., 2012; Steinglass et al., 2007). The results from this study support such an assertion, and 

may indicate presence of a continuum of delusionality, characterised by a lack of 

insight/delusionality at one end, and more general, overvalued ideation at the other.   

 

In this context, eating disorder maintaining beliefs could be conceptualised as powerful ego-

dystonic cognitive distortions that, while distressing, intrusive and often preoccupying, are not 

considered wholly delusional (Veale, 2002). Consequently, while delusionality and delusion-

proneness is strongly associated with the JTC bias (Colbert & Peters, 2002) it is possible that 

AN individuals do not generally present as delusional and as such may be less likely to 

demonstrate a JTC bias. 

 

Methodological Limitations 

Some methodological limitations of this study have been  identified. Firstly, the study lacked 

statistical power, and as such it is possible the small sample size limited the extent to which 

significant results could be detected.  However, as the results did not approximate significance it 

is more likely that substantial differences between groups did not exist.  A second limitation 

resulting from the small sample size was the inability to separate the AN group into ED subtypes 

i.e. restricting vs. binge/purge behaviours. As binge/purge AN can differ from restricting AN on 

personality and behavioural characteristics such as impulsivity (Konstantakopoulos et al., 2012), 

the failure to account for both diagnostic subtypes and behavioural characteristics have been 

identified as limitations. Thirdly, it is possible some features of the tasks used limited the study. 

The stimuli used may not have been sufficiently salient or emotionally self-referent for the AN 

group and were therefore unable to elicit the ‘jumping to conclusions’ bias. In addition, setting 

the maximum number of beads to 20 prevented exploration of perseveration in the clinical 

sample; a research paradigm where unlimited beads/words are available would facilitate 

investigation whether people with AN would request significantly more information than healthy 

controls, before making decisions. In addition, it is possible the paradigm of 60:40 was too 

stringent to detect differences between the clinical and control groups, and therefore future 

research should consider adopting the 85:15 paradigm with an AN population.  Finally, while the 

study examined one specific aspect of executive functioning (i.e. decision making), this was 

considered in isolation rather than within the broader context of neuropsychological processes 

associated with executive functioning.   
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Study Strengths 

Notwithstanding some methodological limitations, this study had a number of strengths. Firstly, 

diagnostic overlap within the clinical sample was minimised by employing stringent inclusion and 

exclusion criteria. Individuals were only eligible to participate once diagnostic criteria for AN 

were established; this endeavoured to preserve the ‘purity’ of the AN group. Secondly, the study 

accounted for several clinical and demographic parameters as potential confounders in the 

group comparison including age, anxiety, depression, illness severity and premorbid 

intelligence. Thirdly, two versions of the emotionally salient tasks were included in order to 

incorporate shape/weight and food related concepts, two concepts highly relevant to a clinical 

AN sample. Finally, while the study lacked sufficient statistical power, the sample size in this 

study was comparable with much experimental research studies involving individuals with AN 

(Mountford, Waller, Watsond, & Scragg, 2004; Radomsky, de Silva, Todd, Treasure & Murphy, 

2002; Zucker et al., 2013).  

 

Future Research 

Research investigating the JTC bias in clinical populations other than psychosis is still in its 

infancy. Replication of this study is needed to ensure results are valid and reliable and are 

generalizable to AN populations. Additionally, as these findings are preliminary in nature, future 

research is needed to qualify them. Furthermore, future research investigating the JTC bias in 

AN is needed to help determine conclusively whether the JTC bias is a cognitive process 

important or relevant in AN presentations. A larger sample size with sufficient statistical power is 

essential to ensure representativeness of study findings. In addition, sufficiently large sample 

sizes that facilitate comparison across groups according to diagnostic subtypes should be 

encouraged. This study did not find any differences between groups in response times, which 

could be taken as an indication that the groups did not differ on impulsivity. However, future 

research should consider the inclusion of specific measures of impulsivity, as research 

demonstrates this is an important personality trait, particularly among binge-purge eating 

disorder subtypes (Konstantakopoulos et al., 2012). This would facilitate investigation of the 

relationship, if any, between impulsivity and the JTC bias.  Future studies should consider 

employing more ecologically valid tasks to elicit  the JTC bias, and continue to explore the 

specificity of the JTC bias to disorders with high levels of delusionality.  Finally, future research 

investigating the JTC bias in AN should consider drawing on existing neuropsychological 

perspectives, and use this approach to examine the JTC bias in the context of broader executive 

functioning (i.e. working memory, mental flexibility and task switching).  
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Clinical Implications 

While the results of this study are preliminary, they suggest that people with AN do not display 

reasoning biases similar to those evident in psychotic disorders. This may indicate there may be 

qualitatively different executive functioning in these clinical populations. The continued 

exploration of decision making correlates in AN may help enhance our understanding of the 

meaning between decision making performance and the clinical presentation of AN. The results 

of the study suggest that a ‘jumping to conclusions’ style of decision making is not evident in 

people with AN. This implies this reasoning bias does not play an active role in the formation of 

their primary eating disorder related beliefs; they don’t appear to accept false hypotheses hastily 

on the basis of limited evidence (Garety, 1991).  

 

Furthermore, the results also appear to support the conceptualisation of underlying eating 

disorder related beliefs as overvalued ideas (Fairburn & Cooper, 1989) rather than delusions; 

where beliefs are ‘unreasonable and sustained’ but are ‘maintained with less than delusional 

intensity’ (American Psychiatric Association, 2000). A small majority of participants had 

demonstrable valued eating disorder beliefs with limited insight, highlighting the need for 

clinicians to consider this component of AN psychopathology, particularly in the context of 

treatment resistance and illness chronicity (Vandereycken, 2006; Halmi, 2009). 

 

Clinically, these findings have a number of implications. As a lack of insight is assocated with a 

range of poorer outcomes (i.e. increased hospitalisations, poor psychosocial functioning, non-

adherence to treatment plans (Smith et al., 2004; Lincoln, Lullmann, & Rief, 2007)), the findings 

suggest that increasing insight may be an important target for therapeutic intervention. Clinical 

interventions that focus on provision of psychoeducation, generation of alternative evidence and 

correction of misinterpretation may be useful to gradually develop awareness into high 

conviction eating disorder related beliefs. Furthermore, it is suggested that assessment of 

insight into eating disorder related beliefs and changes in insight should be routinely 

incorporated into clinical practice, as increases in insight across psychiatric disorders are 

positively associated with recovery orientation (Mohammed et al., 2009). In addition, people with 

low levels of insight are often unwilling to engage in treatment in the first instance. Research has 

demonstrated that therapy with patients with poor insight who identify with their thoughts and are 

convinced of their correctness is often more difficult and less successful. In light of this, it is 

possible that therapeutic interventions that incorporate motivational interviewing techniques 

could constitute an important initial aspect of therapy to reduce resistance, increase 

engagement and explore disadvantages and advantages of change and/or their current 

behaviours.  Finally, the results from this study suggest that people with AN do not jump to 

conclusions and do not appear to have difficulties processing external information. It is possible 
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that instead they have difficulties in processing internal, physiological or body focused cues (i.e. 

body representation, distorted experience of body size and body image). Consequently, 

therapeutic interventions targeting body image and self-perception may be particularly important 

for this client group.  
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Introduction 

The aim of this paper is to provide a critical and personal reflective account of conducting two 

distinct, albeit related, research studies. This paper is subdivided into two sections, with 

critical appraisal and personal reflections interwoven throughout. The first section of the paper 

relates solely to the process and intricacies of conducting a systematic review of the literature, 

while the latter section pertains to the issues that arose during the experimental research 

process.   

 

In Paper One, a systematic review of the nature of decision making across a range of 

disordered eating populations was conducted. Decision making was examined in anorexia 

nervosa (AN), bulimia nervosa (BN), eating disorder not otherwise specified (ED-NOS), 

recovered AN (ANRec), binge eating disorder (BED) and obesity. Twenty-seven papers were 

reviewed, and results indicated the presence of characteristically different decision making 

styles in AN and BN. No evidence of differences in decision making was found in ANRec or 

EDNOS. However, the available research was limited as few studies have specifically 

investigated decision making in both these clinical populations. There were inconsistent 

findings regarding the nature of decision making in BED and obesity; however it is possible 

that the inclusion of poorer quality studies may have limited the extent to which representative 

conclusions could be drawn.  

    

Paper Two sought to build on the findings from the systematic review, so as to further 

advance and develop our understanding of decision making in eating disorders. This research 

study investigated one particular element of decision making, the ‘jumping to conclusions’ 

(JTC) bias, specifically in AN. The JTC bias pertains to a reasoning style where people make 

hasty decisions, on the basis of little evidence. Results indicated no evidence of this bias in 

AN. Individuals with AN and healthy controls do not appear to differ on this aspect of decision 

making. This study did however find that a majority of individuals with AN demonstrated 

limited insight into their primary eating disorder related beliefs.  

 

Paper One: The nature of decision making in disordered eating populations: A 

systematic review. 

Rationale for Topic Selection 

The process of making and refining judgements is of obvious importance in everyday life. 

Individuals frequently need to make decisions about confusing and/or ambiguous 

experiences. In order to cope with competing environmental and situational demands, skills in 

the ability to make rapid judgements that are balanced with considered evaluation are clearly 

advantageous. However several studies report that characteristically different and often 
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disadvantageous decision making styles are apparent in many psychiatric disorders, including 

psychosis (Huq, Garety, & Hemsley, 1988), Obsessive-Compulsive Disorder (Cavedini, 

Gorini, & Bellodi, 2006), pathological gambling (Brand et al., 2005), and substance abuse 

(Bechara & Martin, 2004). Decision making is believed to play a role in some aspects of 

psychiatric disorders, including belief formation and maintenance, choice of behavioural 

action, problem solving, social and self-regulation skills and coping strategies (Aspinwall, & 

Taylor, 1997). In clinical contexts, difficulties in decision making in psychiatric disorders can 

lead to challenges in navigating between short and long term goals. Individuals can often 

choose immediate goals that, while functional in the short term, are not beneficial over time. 

In this context, patients can become trapped in cycles that are maladaptive in the long term 

and that do not facilitate or encourage change.  

 

It was against this backdrop that the rationale for conducting a review of decision making in 

disordered eating was conceptualised. On initial inspection of the literature, inconsistent 

results within specific disordered eating categories had been reported; however studies 

generally reported results in isolation. It was felt that consideration of inconsistent results in 

the context of related research was essential in order to facilitate comparison of quality of 

results, choices of measures and research methodology, so that a clearer, more concise 

overview of the research field as a whole could be facilitated. In doing this, commonalities and 

discrepancies in results could be highlighted, common themes summarised and discussed, 

and areas requiring future research and exploration could be ascertained. Consequently it 

was felt that a systematic review of the nature of decision making would develop our 

understanding of this aspect of executive function and its role in disordered eating 

populations.  

 

Rationale for conducting a Systematic Review 

When approaching the task of reviewing the literature, it was decided to conduct a systematic 

review. This decision was taken for a number of reasons. It was felt that a systematic review 

would be the best mechanism through which the existing research findings pertaining to 

decision making could be systematically reviewed and summarised. This approach allowed 

large amounts of previous clinical research in this area to be clearly assimilated in order to 

gain a clear picture of the existing evidence base. In addition, adopting this systematic and 

transparent approach to the review limited the likelihood of any bias by removing personal 

opinion and narrative. Techniques such as using clearly stated objectives, predetermined 

eligibility criteria and systematic searching were helpful in this regard (Popovich et al., 2012). 

As mentioned previously, within the field of decision making research in disordered eating, 

inconsistent and sometimes conflicting results had been reported. It was felt that conducting a 
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systematic review would enable this existing information be summarised in a thorough and 

unbiased manner. In doing this, more general conclusions could be drawn than would be 

possible from individual studies, and the review could act as a prelude to future research 

(Lang, 2004). 

 

Quality Rating Tool 

Notwithstanding these advantages, research has demonstrated that the quality of reporting in 

systematic reviews is often highly variable and conclusions should be interpreted critically 

(Moher, Tetzlaff, Tricco, Sampson, & Altman, 2007). This study attempted to address this 

issue and reduce the variability by assessing the methodological quality of included papers. 

This aimed to promote standardisation by facilitating comparison between various studies. 

However, when attempting to choose a quality rating tool, it quickly became apparent that a 

plethora of measures, used interchangeably by researchers, existed. On further examination, 

it was noted that many quality rating tools were designed for randomised controlled trials 

(RCTs) and/or treatment intervention studies, and consequently were not applicable to the 

experimental studies identified from this systematic review.  

 

Consequently, this study employed the quality rating approach outlined by Gilbert (2009) and 

advocated by Arcelus, Haslam, Farrow, & Meyer, (2013). Gilbert (2009) developed a checklist 

for cross sectional studies based on the NICE
9
 checklists for cohort, case-control and 

qualitative studies (NICE, 2007) and so the review used this checklist in conjunction with the 

NICE quality rating system (NICE, 2007). This rates studies according to 1). good quality (++); 

when all or most criteria have been fulfilled; 2). reasonable quality (+); when some criteria 

have been fulfilled or; 3). poor quality (-); when few/no criteria are fulfilled. Although this tool 

has been used in previous research (Arcelus et al., 2013), it is possible that as a relatively 

new quality rating instrument, it may not yet be a standard tool employed by researchers and 

this limits the extent to which the quality ratings are truly comparable across reviews.  On a 

broader level, while it is widely acknowledged that quality assessments are valuable, the 

diversity and lack of consistency in implementation is a concern. Rating tools may assess and 

rank different features of studies and so study quality ratings are potentially highly arbitrary 

and may fluctuate significantly depending on the rating tool employed. This would have 

obvious negative implications regarding accurate comparison and representativeness of 

findings.    

 

                                                
      9

 National Institute for Health and Care Excellence 
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Topic Refinement & Search Term Strategy 

Choosing and deciding upon a topic to systematically review was one of the most time-

consuming tasks of the project. There were several factors to consider before committing to 

one specific area. Endeavouring to choose a topic of meaningful interest and clinical 

applicability was difficult to match with the time and resources available. In addressing this, it 

was necessary to do a number of separate preliminary literature searches to determine the 

level and nature of existing research within a particular area, to ensure potential review ideas 

were not already in publication, and also to identify potential gaps in the evidence base. 

Several topic revisions were required in conjunction with input from research supervisors to 

isolate a clinically interesting and relevant area that had sufficient existing literature available 

to review.  

 

Deciding which terms to include in the systematic search strategy was also somewhat 

challenging. Search terms endeavoured to reflect representative key words within the existing 

literature. However, as in much research, different terminology and taxonomy is often used to 

describe similar processes. Consequently, a wide range of search terms was used to ensure 

the search was as thorough and inclusive as possible. However, each search yielded a 

considerable number of irrelevant papers, which could indicate the search strategy was too 

broad. This process highlighted the challenge in ensuring search terms are inclusive to 

reduce risk of relevant papers being overlooked, whilst also ensuring the number of irrelevant 

papers yielded is minimal. As the search term strategy was potentially over inclusive, the 

process of selecting eligible articles for inclusion was time consuming. However it ensured the 

search strategy was comprehensive and thorough, which minimised risk of excluding 

important articles.   

 

Review Procedure 

The initial search was conducted in January 2013 during which 24 eligible papers were 

identified. To ensure the systematic review was as current, up to date and as accurate as 

possible, the search was conducted again in May 2013 to account for any journal articles 

published since the initial database search. During this six month interval, three further papers 

had been published, along with a number of conference abstracts, bringing the final number 

of papers to 27. This observation was interesting as it reflects a currently dynamic and 

flourishing field of research. This prompted reflection on the pace at which research can 

become dated. On a practical level, it provoked reflection on the difficulties inherent in 

publishing up to date and relevant systematic reviews, given the difficulty in remaining abreast 

of new and emerging developments within a particular field.  
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It could be argued that relevant information presented in grey literature such as conference 

abstracts, poster presentations or unpublished theses was missed. However, publication in a 

peer-reviewed journal was a predetermined study inclusion criterion to ensure articles were 

considered of an acceptable standard by those with expertise in the field. This approach is 

also considered best practice in systematic reviews (Jesson, Matheson, & Lacey, 2011).  

 

Procedural Reflections 

Conducting this systematic review was at times, undeniably challenging. Balancing the 

competing demands of critiquing research studies, conducting an experimental research 

study and working clinically required considerable time management, organisational and 

prioritization skills.  However, both studies provided many learning opportunities and 

supported the refinement of existing research skills e.g. conducting literature reviews, 

disseminating research findings coherently, and participant recruitment. These processes 

prompted reflection on the unique training and subsequent contribution to research activities 

that clinical psychology can provide within the NHS, in areas such as supporting evidence 

based practice in individual work and team members, undertaking service audit and/or 

making funding/ethics applications. In addition, as a result of these experiences it is felt that 

clinical psychology can be pivotal in service development by providing consultation to other 

professionals on research design, methodology and analysis, as well as encouraging and 

promoting the need for dissemination of research reports in peer-reviewed journals, or more 

locally at national or regional conferences.  

 

One final reflection noted during this systematic review relates to the widespread observation 

that studies with positive results are inherently more likely to be published than those with 

negative or non-significant findings (Bax & Moons, 2011; Guyatt et al., 2008). In light of this 

positive publication bias within the literature, it is possible that subsequent over-

representation of positive studies in systematic reviews may lead reviews to be artificially 

biased towards positive results (Stewart & Tierney, 2002). Extensive and comprehensive 

searches are necessary when identifying papers, along with an awareness of a possible 

positive publication bias among researchers, when making inferences or conclusive 

recommendations based on review findings.   

 

Implications of Review Findings  

A significant strength of this review relates to its comprehensiveness and accessibility. No 

previous systematic review has specifically investigated empirical studies of decision making 

across the range of disordered eating populations. Consequently, this review fills a gap in the 

existing body of literature. It is hoped this review will provide clinicians and researchers 
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working in the context of eating disorders with a concise overview of the decision making 

styles demonstrated by people with disordered eating. It is hoped this will also be useful in 

gaining an understanding between particular patterns of decision making and the behavioural 

manifestations and clinical presentation of disordered eating. In particular, the review 

indicated some commonalities in decision making patterns across two of the formal eating 

disorder diagnostic categories (AN and BN). Within eating disorder research, a debate is 

ongoing over the benefit of dividing eating disorders into separate categories diagnostically 

(Birmingham, Touyz, & Harbottle, 2009), rather than adopting a transdiagnostic perspective 

(Fairburn, Cooper & Shafran, 2003), where common interrelating underlying processes are 

considered.  The findings from this review tentatively lend support to the transdiagnostic 

model of eating disorders, as there is evidence of similar decision making styles in people 

with AN and BN. This may indicate the presence of similar core psychopathological 

processes. Characteristically different eating disorder styles were not found in the remaining 

diagnostic category (EDNOS); however research was clearly lacking with this clinical 

population. Ultimately, it is hoped that the findings from this review will make an appreciable 

contribution to our understanding of the cognitive processes and executive functions in 

people with disordered eating, and that this enhanced understanding will lead to augmented 

patient care and treatment.  

 

Paper Two: Empirical Paper: Investigating the ‘Jumping to Conclusions’ bias in people 

in anorexia.  

Rationale 

The JTC bias is a reasoning bias evident in a variety of psychiatric disorders, but most 

notably and reliably demonstrated in people with schizophrenia and psychosis. However 

comparatively little research has demonstrated whether it is present in other psychiatric 

disorders, such as AN. Consequently, this research study aimed to fill this gap in the evidence 

base. A preliminary study investigated the JTC bias in a non-clinical sample that displayed 

high levels of body dissatisfaction (Sperry, 2010), and the current study aimed to develop this 

by investigating the bias in a clinical AN sample. The extension of research with non-clinical 

samples is necessary to determine whether identified concepts are of clinical and therapeutic 

relevance in clinical populations.   

 

Recruitment 

Prior to conducting this research, it was anticipated that participant recruitment could pose 

some difficulty, given that AN is relatively rare within the general population. Previous 

literature has acknowledged the difficulty in planning recruitment from small populations such 

as AN, and it is recommended to recruit from multiple sites over shorter time periods, rather 
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than from few sites over longer time periods (McDermott et al., 2004). Guided by this, and in 

an attempt to pre-empt and counteract potential recruitment difficulties, it was decided to 

recruit from a total of five sites, with the hope that this would maximise potential recruitment 

opportunities given the relatively short time frame.   

 

Despite taking these preliminary steps, participant recruitment proved to be one of the 

greatest challenges. Recruitment as a process was quite difficult and slower than anticipated 

throughout the project. Recruitment for the study took place over an eight month period 

(September 2012 to April 2013). On reflection it would have been beneficial to begin 

recruitment earlier in order to attain the target number of participants. Additionally, increasing 

the number of recruitment sites would have increased likelihood of recruiting participants, and 

in hindsight, this option should have been pursued more thoroughly at the time. At the initial 

stages of the project, consideration was given to the possibility of recruiting participants from 

voluntary organisations or national databases (e.g. BEAT
10

) in an effort to bolster sample 

size. It was decided not to pursue this option as the study endeavoured to investigate a ‘pure’ 

AN population; participants who currently met DSM-IV-TR
11

 criteria for AN. It was felt that 

there was no assurance that this criterion could be met if recruitment extended beyond clinical 

services. Preserving the purity of the AN sample was of greater clinical utility and would 

provide more accurate, representative results. Consideration of these factors prompted 

reflection on the difficulties inherent in conducting clinical research, such as the conflict 

between feasibility and purity of samples. Although recruitment was stressful at times, the 

process provided a useful insight into the obstacles and potential pitfalls present when 

conducting research with clinical populations.  

 

There were a number of additional factors which may also have negatively affected 

recruitment. Much of the research was conducted on inpatient units where individuals with 

extremely low BMI were admitted. Consequently, it is possible that the physical impact of the 

illness (e.g. lack of physical strength and loss in concentration) may have restricted some 

individuals’ ability to partake.  Furthermore, many people with AN have secondary or 

comorbid diagnoses of depression (Blinder, Cumella, & Sanathara, 2006). The primary 

features of AN (i.e. starvation) often result in tiredness and a lack of energy, and this coupled 

                                                
10

 BEAT (Beating Eating Disorders) is a UK organisation supporting people affected by eating disorders, and 
their families. It is the world’s largest eating disorder charity.  
11

 Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) criteria for Anorexia Nervosa include: 

A refusal to maintain body weight at or above a minimally normal weight for age and height; an intense fear of 
gaining weight or becoming fat, even though underweight; disturbance in the way weight and shape are 
experienced and; amenorrhea (American Psychiatric Association, 2000). 
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with the symptoms of depression (i.e. lethargy, lack of motivation) may have negatively 

impacted on their ability to fully engage with the research study. 

 

It may have been helpful to offer participants an incentive for participation (e.g. gift vouchers, 

monetary incentives, entry into prize draw). This was not included in the initial recruitment 

design and so did not receive ethical approval. However, this could also have introduced bias 

into the sample.  

  

Power 

Taken together, the factors discussed above may partially have contributed to the smaller-

than-intended sample size. In light of this, an obvious and significant limitation of the current 

study relates to the lack of statistical power. This is a considerable limitation as low power 

inherently limits the study’s ability to detect clinical and statically significant differences, 

effects or interactions. As discussed by Maxwell, Kelley, & Rausch (2006), the consequences 

of low power include contradictory and non-representative findings, which limit the ability to 

draw clinical and conceptual inferences about a particular subject area. Specifically, as this 

study constitutes a relatively new area of research, it is essential it be replicated with a 

sufficiently large sample size and statistical power. This is of fundamental importance in order 

to confirm the validity and representativeness of these study findings.   

 

Reflection followed on the challenges statistical power represents in studies involving clinical 

populations that are difficult to recruit. While the logistical factors underlying smaller sample 

sizes are understandable and difficult to avoid (i.e. rare diagnoses, hard to reach populations 

etc.), the lack of statistical power is a challenge faced by researchers who endeavour to 

conduct research with these clinical populations (Woods et al., 2006). Despite this, future 

research involving difficult to reach clinical populations (e.g. AN) should endeavour to achieve 

sample sizes sufficient to ensure statistical power.  

 

While the overall final sample size was somewhat smaller than the original target number of 

thirty-five, the sample size in this current study is comparable with experimental research 

conducted with AN participants (Radomsky, de Silva, Todd, Treasure, & Murphy, 2002; 

Mountford, Waller, Watsond, & Scragg, 2004; Zucker et al., 2013). This prompted reflection 

on the broader, sometimes conflicting issues of statistical power compared with feasibility 

within some AN research, whereby difficulties in recruiting participants could result in smaller 

sample sizes which can negatively impact on generalizability and representativeness of study 

findings.  
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Participants  

When recruiting the control group, one pertinent issue arose. The data from 17 non-clinical 

women (from a total of 50) had to be excluded due to inflated scores on the EDEQ
12

 (over 1). 

As the EDEQ is a clinical tool used to establish eating disorder pathology, the high incidence 

of inflated scores among a non-clinical sample suggests a significant proportion of young 

women in the general population may display elements of disordered eating behaviour, along 

with weight and shape preoccupation. This finding is somewhat alarming as in this sample it 

indicates a high prevalence of subclinical pathological eating behaviours in the female 

general population.  Although the initial cut-off was quite low, it suggests the presence of 

body dissatisfaction and disordered eating attitudes, which ultimately act as major 

vulnerability factors for the development of eating disorders (Thompson, Coovert, Richards, 

Johnson, & Cattarin, 1995). This observation is consistent with the existing literature, where 

rising levels of eating disordered behaviour and beliefs are emerging (Micali, Hagberg, 

Petersen, & Treasure, 2013). In this context, this current research is timely in helping to 

advance our understanding of disordered eating, and will be relevant and beneficial when 

working in clinical practice with this exceptionally difficult-to-treat clinical population. 

 

There were two additional issues which arose regarding participant characteristics. Firstly, all 

participants were White European highlighting a limitation with regard to ethnic and cultural 

diversity within the sample. The lack of diversity within the sample limits the extent to which 

the study’s findings may be generalizable to ethnic minority groups. Unfortunately, the 

underrepresentation of cultural diversity in this sample is congruent with much of the 

literature, where research on AN in ethnic minorities is relatively limited (Gordon, Perez, & 

Joiner, 2002). While it is difficult to explain this culturally homogenous sample, it is worth 

reflecting on some potentially relevant issues this observation provokes. It is possible this 

finding reflects a broader issue where services do not as readily recognise eating disorder 

presentations in ethnic minority groups. Historically AN was perceived as an attribute of 

achievement orientated, upper and middle class individuals in Western societies (Lee & Lock, 

2007). A plethora of ensuing research has however demonstrated that eating disorders are 

evident in virtually all socioeconomic strata and ethnic populations (Pate, Pumariega, Hester, 

& Garner, 1992; Lee, Ho, & Hsu, 1993). Furthermore, frequency of occurrence and 

symptomatology appear similar across culturally diverse groups (Crago, Shisslak, & Estes, 

1996; Cachelin, Veisel, Barzegarnazari, & Striegel-Moore, 2000). In this context, it is possible 

that a range of individual and systemic factors may deter ethnic minorities from receiving 

eating disorder treatment, which may partially explain their subsequent low representation in 

clinical research.  Such factors might include different cultural perspectives of psychiatric 

                                                
       

12
 Eating Disorder Examination Questionnaire (Fairburn & Beglin, 1994). 
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disorders (O’Sullivan, Peterson, Cox, & Kirkeby, 1989), availing of familial or social support 

(Poma, 1983), unfamiliarity with mental health systems (Keefe & Casas, 1980), inaccessible 

care facilities (Marin, Marin, Padilla, & de la Rocha, 1983), language barriers (Acosta, 1979) 

and a lack of ethnically representative professional staff (Acosta & Cristo, 1982). From this 

perspective, while the study and associated information was available to all patients in all five 

sites, accessibility to the information would be impossible if ethnic minority patients were not 

involved or recognised by services as needing treatment in the first instance. Clearly, future 

research involving AN participants needs to address this limitation, incorporate it into study 

and recruitment design, and aim to achieve more ethnically diverse and culturally 

representative samples.  

 

Secondly, while two males were included in the control and clinical groups, the overall sample 

consisted predominantly of females. This may impact on the generalizability of results to male 

AN populations. While some research indicates clinical similarities between men and women 

with eating disorders (Woodside et al., 2001), it would be interesting to explore this more fully 

in research where males with AN were more fully represented. However, as AN is a difficult 

population from which to recruit and it is more prevalent among women (Hoek, 2006), the 

feasibility of this is problematic. 

 

Finally, a diagnostic interview was not used to confirm patients’ diagnoses. Case note 

diagnoses were made according to DSM-IV criteria by skilled psychiatrists, with significant 

specialist eating disorder experience. By the nature of its presentation, AN is one of the most 

recognisable and conspicuous psychiatric disorders. In this research study, where the 

majority of participants were on inpatient admissions or attending day-care units, it seemed 

unnecessary and somewhat unethical to expose participants to a lengthy clinical and 

diagnostic interview given the conspicuousness and validity of their already in place 

diagnoses.  

 

Measures 

The process of data collection highlighted a number of interesting issues in relation to the 

measures used within the study. In particular, some items on the EDEQ seemed irrelevant for 

people on inpatient admissions. The requirement of following an inpatient routine negated 

certain items on the scale. For example, some items related to the behavioural features of AN 

such as dietary restriction, compulsive exercise, purging and use of laxatives, and the 

frequency with which these behaviours were engaged in over the previous 28 days. However, 

on an inpatient unit the level of supervision, monitoring and structured dietary, exercise and 

resting routines would be so restrictive as to prevent individuals from being able to engage in 
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such behaviours. Consequently, it is possible several participants’ scores on the EDEQ may 

be artificially deflated by the unit environment and therefore may not be an accurate or 

reliable indicator of eating pathology. In light of this, and notwithstanding the initial patient 

inclusion criteria, the data of people who scored lower than 3 on the EDEQ were still included 

in the analysis once a diagnosis of AN was in place.  

  

Furthermore, some inpatients answered certain items on the EDEQ in the context of their 

admission. For example, item 4 on the EDEQ asks: “Have you tried to follow definite rules 

regarding your eating (for example, a calorie limit) in order to influence your shape or weight 

(whether or not you have succeeded)”. Several women receiving inpatient treatment scored 

highly on this item by interpreting it in the context of their admission to hospital. Interpreting 

the item in the context of dietary plans with calorie limits (e.g. 1750 kcal, 2000kcal, 2250kcal) 

designed to change shape or weight through weight gain, led women to score particularly 

highly on these items. Therefore, there is a possibility this misinterpretation may inflate their 

global score and indicate slightly higher levels of eating pathology than may actually be 

present. As the EDEQ is frequently used in admission and discharge assessments in many 

eating disorders units, these limitations prompted broader reflection on the applicability of the 

EDEQ in such settings, given the potential for misinterpretation.   

 

During participation, individuals often offered feedback regarding the measures and tasks 

employed. In receiving this feedback the value of service user involvement in guiding, 

informing and refining clinical research was powerfully illustrated. The value of consulting with 

service users at the initial stages of study design was exemplified, and highlighted that 

service user involvement is a powerful and valuable resource that should be availed of in 

research. In hindsight, when some limitations of the tasks used in the study are considered 

(i.e. salience of words in the survey tasks), consultation with service users at the initial stages 

of task development would have been extremely beneficial. Obtaining service users’ 

perspectives on the salience or relevance of words could have led to the development of 

more valid tasks which would ultimately have bolstered the research study. While this is an 

obvious limitation, future research should aim to avail of service users’ experiences and 

insights to highlight particular issues and inform research processes specific to the clinical 

population under investigation.   

 

Research Limitations and Implications 

Decision making is an immensely complex process that depends on a series of interrelated 

yet, fundamentally distinct sets of processes. For example, decision making involves the 

formation of preferences, the selection and execution of actions and the experience and 
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evaluation of outcomes (Ernst & Paulus, 2005). Given the complexity of decision making as 

an executive function, it is hardly surprising that multiple disciplines have considered and 

examined decision making from a variety of perspectives. More recently however, advances 

from neuropsychology have yielded valuable information in identifying specific brain regions 

responsible for certain aspects of brain function. For example, coding the probability or 

certainty of outcomes has been shown to be associated with the parietal cortex (Dehaene, 

Spelke, Pinel, Stanescu, & Tsivkin, 1999). The anterior cingulate coretex has been associated 

with processes of uncertainty (Critchley, Mathias, & Dolan, 2001) while reasoning has been 

proposed to be associated with left middle and inferior frontal gyri (Goel, Gold, Kapur, & 

Houle, 1998). A significant limitation of the empirical research study was that decision making 

was assessed solely using an empirical task, and in isolation from other measures of 

executive functioning. In hindsight, drawing on neuropsychological perspectives would have 

strengthened the research and validity of findings.  

 

Specifically within the field of eating disorders, research has benefitted from 

neuropsychological contributions in the investigation of cognitive and executive processes in 

AN. Difficulties in cognitive flexibility and set shifting have been demonstrated (Tchanturia et 

al., 2004). Neurocognitive research has indicated that people with AN also demonstrate weak 

central coherence (Gillberg, Rastam, Wentz, & Gillberg, 2007), a cognitive style where there 

is a bias towards detailed processing of information, rather than a more global perspective 

where information is integrated contextually. These findings might be useful in considering the 

findings from the empirical paper, where a preoccupation with local detail on the beads tasks 

may contribute to a desire for additional information prior to decision making. It is a 

recognised limitation that in the empirical study, a single measure of decision making (i.e. the 

beads tasks) was used. Investigating the JTC bias in conjunction with additional measures of 

executive functioning would have bolstered the findings from the study, and would potentially 

have yielded more informative results. Consequently, it is recommended that studies 

endeavouring to replicate the results of the empirical study should consider the inclusion of 

additional measures of executive functioning, e.g. the DKEFS
13

 (Delis, Kaplan, & Kramer, 

2001) or the WCST
14

 (Heaton, 1981). In this context, future research investigating the JTC in 

AN would benefit from incorporating a more neuropsychological perspective, so that decision 

making is considered in the context of broader executive functions.  

 

Clinical Implications of Study Findings 

This study was original as it was one of the first of its kind to investigate the ‘jumping to 

conclusions’ (JTC) bias in AN. While replication is essential to ensure robustness of findings, 

                                                
13

 Delis-Kaplan Executive Function System 
14

 Wisconsin Card Sorting Test 
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the results tentatively suggest that people with AN do not display a probabilistic reasoning 

bias characterised by making decisions on the basis of little or inadequate information. These 

results indicate that people with AN do not display reasoning biases similar to those evident in 

other psychiatric disorders, such as psychosis, indicating there may be qualitatively different 

executive functioning in these clinical populations. Consideration of these decision making 

styles is important in the context of the development and maintenance of disorder-maintaining 

beliefs, and warrant careful consideration in patient care and treatment.  

 

The results also indicate that, similar to previous research (Steinglass, Eisne, Attia, Mayer, & 

Walsh, 2007), while a majority of people demonstrated limited insight into their primary eating 

disorder beliefs, only a minority subgroup held beliefs that could be classified as ‘delusional’. 

It is more likely therefore, that people with AN may hold over-valued beliefs (Veale, 2002) 

regarding their eating disorder, but can generally acknowledge that their beliefs may not be 

objectively true and would be considered unusual by significant others. These results lend 

support to existing research which proposes a delusional variant of AN may exist 

(Konstantakpoulous et al., 2012), where delusionality lies along a continuum, ranging from 

overvalued ideation to delusionality. In clinical contexts, these results are important as 

impairments in insight can contribute to a range of difficulties including treatment non 

adherence (Smith et al., 2004), which is associated with poor clinical and therapeutic 

outcomes (Lincoln, Lullmann, & Rief, 2007). When working with patients whose beliefs could 

be considered delusional, clinicians should consider the importance of this limited insight in 

treatment planning and individual goal setting. Increasing insight could constitute an important 

therapeutic goal, as increases in insight across psychiatric disorders are positively associated 

with recovery orientation (Mohammed et al., 2009).  

 

Personal Reflection  

One personal challenge which arose during the conduct of this research related to the need 

to adhere to the boundaries of the role of researcher, rather than clinician. At the time of 

recruitment, the researcher was also working clinically with people with AN, and in this 

context, the importance of implementing clear and consistent boundaries was paramount. In 

particular, one questionnaire required eliciting patient beliefs related to AN and often 

participants would speak about their histories and experiences. At these times maintaining 

appropriate boundaries and signposting individuals to staff was difficult, but necessary.  

 

Dissemination of Study Findings 

It is intended to disseminate the findings from both studies through publication in peer-

reviewed articles. It is intended to submit the systematic review for publication in the journal 
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Clinical Psychology Review, and to submit the empirical research study for publication in the 

journal Behaviour Research and Therapy.   

 

Conclusions 

Overall this thesis aimed to advance our understanding of one aspect of executive function 

(i.e. decision making) in people with disordered eating. The aims were two-fold: 1). to 

systematically review and summarise the existing literature in relation to the nature of 

decision making across the spectrum of disordered eating and;  2). to build on this foundation 

by conducting a novel research study investigating a specific form of decision making i.e. 

‘jumping to conclusions’, in individuals diagnosed with AN. Overall, the results from this thesis 

suggest that while people with AN and BN appear to demonstrate characteristically different 

decision making styles in the context of gains and losses (i.e. they tend to choose immediate 

gains despite long term negative consequences), they do not appear to make hasty decisions 

on the basis of little evidence. Furthermore, people with AN appear to demonstrate limited 

insight into their primary eating disorder related beliefs; however, in only a minority of 

individuals with AN could their beliefs be classified as ‘delusional’. Limitations of the 

approaches and research methodology used in both studies have been identified, along with 

areas or directions for future research. Amendments for future research methodologies are 

also proposed. The overall research however is considered appropriate, relevant and 

valuable and the conclusions drawn from both studies are believed to be valid.  
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Flowchart of Literature Search Stages 
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Flowchart of literature search stages, adapted from Moher, Liberati Tetzlaff & Altman (2009).   
 

 

 

 

  

24 relevant articles  
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articles (initial 

search) 
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Medline  

= 2003 articles (initial search) 
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74 journal articles  Deduplicate  

32 journals Excluded 6 articles: [not 

available in English; no 
specific DM measure; 

conference abstracts] 

26 articles  

27 articles eligible 
for inclusion in 

systematic review  

1 article identified through 

reference list search 

Web of Knowledge 
= 1556 articles (initial 

search 
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Quality Rating Tool 
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Checklist for rating the methodological quality of studies (taken from Gilbert, 2009; 

utilised by Arcelus et al., 2013). 

 
 

Section 1: Internal Validity  In this study the 
criterion is : 

1.1 The study addresses an appropriate and 
clearly focused question 
 

Well covered  Not addressed 

Adequately covered Not reported 

Poorly addressed Not applicable 

Selection of subjects 

1.2 Recruitment is appropriate to the aims 
of the research 
 

Well covered  Not addressed 

Adequately covered Not reported 

Poorly addressed Not applicable 

1.3 Representative cases from relevant 
population  
 

Well covered Not addressed 

Adequately covered Not reported 

Poorly addressed Not applicable 

1.4 The study indicates how many people 
asked to take part did so 
 

Well covered Not addressed 

Adequately covered Not reported 

Poorly addressed Not applicable 

1.5 Comparison is made between 
participants and non-participants to 
establish their similarities or differences 
 

Well covered  Not addressed 

Adequately covered Not reported 

Poorly addressed Not applicable 

1.6 Inclusion criteria made explicit and 
sample characteristics sufficiently described 
 

Well covered Not addressed 

Adequately covered Not reported 

Poorly covered Not applicable 

1.7 Were subjects recruited over the same 
period of time? 
 

Well covered Not addressed 

Adequately covered Not reported 

Poorly covered Not applicable 

Data collection 

1.8 Confidence in the quality of individual 
responses (e.g. telephone questionnaires 
might produce better quality answers than 
postal 
 

Well covered Not addressed 

Adequately covered Not reported 

Poorly covered Not applicable 

1.9 Outcome is measured in an objective, 
standard, valid and reliable way 
 

Well covered Not addressed 

Adequately covered Not reported 

Poorly covered Not applicable 

1.10 Reliance on current info rather than 
recall/hypothetical scenarios 
 

Well covered Not addressed 

Adequately covered Not reported 

Poorly covered Not applicable 

Confounding 
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1.11 The main potential confounders are 
identified and taken account in the design 
and analysis 
 

Well covered  Not addressed 

Adequately covered Not reported 

Poorly covered Not applicable 

1.12 Minimisation of bias- participant bias, 
observer bias, halo effects 
 

Well covered Not addressed 

Adequately covered Not reported 

Poorly addressed Not applicable 

Statistical analysis 

1.13 Appropriate use of statistical analysis? Appropriate 

Not appropriate 

Not clear 

1.14 Actual p values reported (e.g. 0.037 rather than <0.05 for the 
main outcome, except when the p value is <0.001. 

Yes 

No 

Section 2 

2.1 How well does the study minimise the risk of bias or 
confounding, and meet its aims? 

++ 

+ 

- 

2.2 Taking into accent clinical durations, your evaluation of the 
methodology used and the statistical power of the study, are you 
certain that the findings could be replicated? 

Yes 

No 
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NICE Guidelines 
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NICE rating system for methodological quality of studies using methodological 
checklists (NICE, 2007). 

 

++ All or most of the criteria have been fulfilled. Where they have not been 
fulfilled the conclusion of the study or review are thought very unlikely 
to alter.  

+ Some of the criteria have been fulfilled. Those criteria that have not 
been fulfilled or not adequately described are thought unlikely to alter 
the conclusions.  

- Few or no criteria fulfilled. The conclusions of the study are thought 
likely or very likely to alter.  
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Behaviour Research and Therapy Guidelines 
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Appendix 8 

 

 

Participant Information Sheets (Clinical & Control Groups) 
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Participant Information Sheet - Version 2.0 (15.05.2012) 

 

1. What is the purpose of this study?  

Very little research has focused specifically on how people with anorexia make 

decisions. This research study is attempting to fill that gap, by exploring how, as a 

person with anorexia you come to reason or make decisions.  

 

2. Why is this research being done? 

This research study is being done as a requirement for the qualification of Doctorate 

in Clinical Psychology at the University of Manchester. The research is being 

sponsored by the University of Manchester. No payment is being received by any of 

the organisers for conducting this study. 

 

3. Why have I been chosen? 

You have been identified by your clinician as someone who may be suitable to take 

part in this research project. 

 

4. Do I have to take part? 

It is entirely up to you whether you decide to take part in the study or not. Your 

decision will not affect the service you receive in any way. If you decide to take part 

in the study but then change your mind, you can withdraw from the study at any 

time, without giving a reason, and any information you have given to us will not be 

used in the study. If you want to withdraw, all you have to do is contact the chief 

investigator Grainne McKenna.  

 

5. What will happen to me if I take part? 

If you decide to take part, the chief investigator will contact you to arrange a 

meeting at a time and place that is suitable for you. The chief investigator will go 

through this information sheet with you again and answer any questions you may 

have. You can then decide if you want to take part. If you don’t want to take part, 

tell the chief investigator and they will leave. Your care will not be affected in any 

way. However, if you do wish to take part, they will then ask you to sign a ‘consent 

form’ to show that you agree to take part in the study. The consent form is a record 

to show that we have explained the study to you properly and have given you time 

to decide whether to participate.  
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If you consent to the study, the chief investigator will first ask you to provide some 

basic information about yourself, e.g. your age, gender, education etc. They will then 

start the main interview by asking you to complete some questionnaires about your 

eating disorder, and whether you feel anxious or depressed. These questionnaires 

will take about 30 minutes. You will be able to stop the questionnaires at any time if 

you want. There are no right or wrong answers. Following this, the chief 

investigators will do a structured interview about your beliefs about eating, which 

will take around 30-40 minutes.  

Then, the chief investigator will ask you to complete three short computer tasks, 

which will take around 20 minutes. If you wish to stop at any point, please tell the 

chief investigator and the study will stop. This will not be a problem.  

 

It may be possible, in some instances, to arrange the interviews to take place in your 

own home. If you decide this option, the Manchester University Lone Worker 

Policy will be followed.  

 

 

6. What are the possible disadvantages of taking part? 

It may be possible that answering questions about eating might be a sensitive topic 

for you. If the questionnaires or computer tasks become difficult you will be able to 

stop any of these at any time. You will also be able to ask any questions once it has 

finished. If you do become distressed during the interviews the researcher will stop 

the interviews and an appropriate person such as your GP or qualified clinician will 

be contacted. 

 

7. What are the possible benefits of taking part? 

You may find that you get some satisfaction from having the opportunity to talk 

about your experiences with someone who is interested in your point of view. 

However, the main benefit of taking part in the study is that you will be helping us 

to have a better understanding of how people with anorexia make decisions, and if 

this is affected by the type of information presented.  

 

8. What if I want to make a complaint? 

If you have a concern about any aspect of this study then please contact Grainne 

McKenna or Dr. John Fox on  0161 306 0400 who will try to answer your questions. 

If they are unable to solve your concern ot you wish to make a complaint regarding 

the study, please contact a University Research Practice and Governance Co-

ordinator on 0161 2757583 or 0161 2758093, or by email to research-

governance@manchester.ac.uk.  

 

9. What happens if I have a relapse? 

mailto:research-governance@manchester.ac.uk
mailto:research-governance@manchester.ac.uk
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If you have a relapse or a significant deterioration in your mental health while 

participating in the research you will be withdrawn from the study and none of your 

responses will be used for the research as your capacity to consent may be 

compromised. However, if you have a relapse or a significant deterioration after you 

have participated in the study, we will still use your responses and your consent to 

participate will still be valid. 

 

10. Is the information I give confidential? 

Only the Chief Investigator (Grainne McKenna) will have access to the information 

you provide in the interviews. However, you need to remember that your name will 

never be linked up with the questionnaire. You will only be identified by a number. 

They will all be placed in blank envelopes upon completion. The only instance in 

which this confidentiality will be broken is if you tell us something that means that 

either you or someone else is at risk of harm. If this occurs, we have a duty to inform 

your care team. Your G.P. will also be informed that you are participating in the 

study.  

 Also, if you disclose information about current criminal activity, then the 

chief investigator would be obliged to discuss this with your care team. If this 

happens, we will tell you what we are going to do first.  

 

 

11. What will happen to the results of this study? 

You can be sent a summary of the results of the study through the post. In addition, 

a report of the study will be put forward for publication in psychology and/or other 

mental health journals. You will not be personally identifiable in any publications, 

reports or presentations. 

 

12. Contacts for further information 

We hope that this information is helpful and reassuring, and that after reading it you 

feel able to help us with our research. If you have any questions or concerns about 

this project please contact Grainne McKenna on 0161 306 0400.  

 

                   Thank you for taking the time to read this information 

 

Consent to be contacted   
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Please read the following statements carefully and please initial the boxes to indicate 

that you have read and agree with each statement. 

        
                  
              
Please initial 

1. I confirm that I have read and understood the Participant Information  

sheet dated 07.01.2012 for the above study.  

 

2. I agree that the chief investigator (Grainne McKenna) can contact me to  

discuss the above study in more detail.  

 

3. I agree that my clinical team can share some limited information about me  

with the chief investigator to check that I am suitable to take part in the  

study and  that the chief investigator can screen my notes to ensure I am  

suitable to take part.  

 

4. I understand that giving my consent to be contacted does not mean that I  

am agreeing to part in the study.  

 

Name (please print) _______________  Signature: _______________   Date:   

________ 

 

 

Contact Details: 

 

The best way for the chief investigator to contact me is: 

 

1. Telephone:     

 

2. Through my clinician (please give their name):     

 

3. Other (please give details):     

 

Please return this form to your clinician or staff team. Thank you. 
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Participant Information Sheet for Participants in Control Group 

Version 1.0 (16/02/2014). 

1. What is the purpose of this study?  

Very little research has focused specifically on how people with anorexia make 

decisions. This research study is attempting to fill that gap, by looking at how people 

with anorexia make decisions compared with healthy people.  The results that you 

would provide, if you wished to participate, would be compared with the results 

from the anorexia group, to see if there are any significant differences in the way 

people with anorexia make decisions.   

 

2. Why is this research being done? 

This research study is being done as a requirement for the qualification of Doctorate 

in Clinical Psychology at the University of Manchester. The research is being 

sponsored by the University of Manchester. No payment is being received by any of 

the organisers for conducting this study. 

 

3. Do I have to take part? 

It is entirely up to you whether you decide to take part in the study or not. If you 

decide to take part in the study but then change your mind, you can withdraw from 

the study at any time, without giving a reason, and any information you have given 

to us will not be used in the study. If you want to withdraw, all you have to do is 

contact the chief investigator Grainne McKenna.  

 

4. What will happen to me if I take part? 

If you decide to take part, the chief investigator will contact you to arrange a 

meeting at a time and place that is suitable for you and will go through this 

information sheet with you again and answer any questions you may have. You can 

then decide if you want to take part.  

If you do wish to take part, they will then ask you to sign a ‘consent form’ to 

show that you agree to take part in the study. The consent form is a record to show 

that we have explained the study to you properly and have given you time to decide 

whether to participate.  

If you consent to the study, the chief investigator will first ask you to provide 

some basic information about yourself, e.g. your age, gender, education etc. They 

will then start the main interview by asking you to complete some questionnaires 

about eating and your mood or emotions. These questionnaires will take about 30 

minutes. You will be able to stop the questionnaires at any time if you want. There 
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are no right or wrong answers. Following this, the chief investigators will do a 

structured interview about your beliefs about eating, which will take around 30-40 

minutes. Then, the chief investigator will ask you to complete three short computer 

tasks, which will take around 20 minutes. If you wish to stop at any point, please tell 

the chief investigator and the study will stop. This will not be a problem.  

 

5. What are the possible disadvantages of taking part? 

It is not anticipated that there any disadvantages to taking part.  If the questionnaires 

or computer tasks become difficult you will be able to stop at any time. You will also 

be able to ask any questions once it has finished. 

 

6. What are the possible benefits of taking part? 

The main benefit of taking part in the study is that you will be helping us to have a 

better understanding of how people with anorexia make decisions, and if this is 

affected by the type of information presented.  

 

7. What if I want to make a complaint? 

If you have a concern about any aspect of this study then please contact Grainne 

McKenna or Dr. John Fox on  0161 306 0400 who will try to answer your questions. 

If they are unable to solve your concern or you wish to make a complaint regarding 

the study, please contact a University Research Practice and Governance Co-

ordinator on 0161 2757583 or 0161 2758093, or by email to research-

governance@manchester.ac.uk.  

 

8. Is the information I give confidential? 

Only the Chief Investigator (Grainne McKenna) will have access to the information 

you provide in the interviews. However, you need to remember that your name will 

never be linked up with the questionnaire. You will only be identified by a number. 

They will all be placed in blank envelopes upon completion. The only instance in 

which this confidentiality will be broken is if you tell us something that means that 

either you or someone else is at risk of harm. Also, if you disclose information about 

current criminal activity, then the chief investigator would be obliged to disclose 

this. If this happens, we will tell you what we are going to do first.  

 

9. What will happen to the results of this study? 

You can be sent a summary of the results of the study through the post, if you wish. 

In addition, a report of the study will be put forward for publication in psychology 

and/or other mental health journals. You will not be personally identifiable in any 

publications, reports or presentations. 

 

10. Contacts for further information 

mailto:research-governance@manchester.ac.uk
mailto:research-governance@manchester.ac.uk
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We hope that this information is helpful and reassuring, and that after reading it you 

feel able to help us with our research. If you have any questions or concerns about 

this project please contact Grainne McKenna on 0161 306 0400.  

 

                 Thank you for taking the time to read this information 
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Appendix 9 

 

 

 

Participant Consent Forms (Clinical & Control Groups) 
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Participant Consent Form Study 1 (Version 1-05.12.2011) 

 

Title of Study:  Investigating the ‘Jumping to Conclusions’ Bias in people with 

anorexia 

 

Name of Chief Investigator:   Grainne McKenna 

Name of Research Supervisors: Dr. John Fox, Professor Gillian Haddock; Dr. Rani 

Prasad. 

 

Please read the following statements carefully and please initial the boxes to indicate 

that you have read and agree with each statement. 

 

                
Please Initial 
               

1. I confirm that I have read and understood the information sheet (Version 

___________ ) dated  ___________________ for the above study. I have had 

the opportunity to consider the information, ask questions and have these  

answered satisfactorily.  

 

2. I agree that the chief investigator can access my clinical notes to get  

information for this study. 

 

3. I understand that my participation is voluntary and that I am free to  

withdraw at any time, without giving any reason, without my medical  

 care being affected. 

 

4. I understand that my responses will still be used if I have a relapse or  

significant deterioration in my mental health at a later date.  

 

5. I agree to take part in the above study.  

 

6. I understand that my medical notes and relevant sections of data collected  

during the study may be looked at by responsible individuals from the  
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University of Manchester, from regulatory authorities or from the NHS Trust,  

where it is relevant to my taking part in the research. I give permission for  

these individuals to have access to this data.  

 

7. I agree to my GP being informed of my participation in the study.  

  

 

        

 

 

________________                   _______________                  _________________ 

Name of Participant                              Date                                       Signature  

 

_________________                  _______________                  _________________ 

Name of Chief investigator                    Date                                      Signature  
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Participant Consent Form for Participants in Control Group (Version 1-16.02.2012) 

 

Name of Chief Investigator:   Grainne McKenna 

Name of Research Supervisors: Dr. John Fox, Professor Gillian Haddock; Dr. Rani 

Prasad. 

 

Please read the following statements carefully and please initial the boxes to indicate 

that you have read and agree with each statement. 

 

                
Please  
                  
Initial 

1. I confirm that I have read and understood the information sheet (Version 

___________ ) dated  ___________________ for the above study. I have  

had the opportunity to consider the information, ask questions and have 

these  

answered satisfactorily.  

 

2. I understand that my participation is voluntary and that I am free to  

withdraw at any time, without giving any reason. 

 

3. I agree to take part in the above study.      

  

 

4. I understand that data collected during the study may be looked at by  

responsible individuals from the University of Manchester, from regulatory 

authorities or from the NHS Trust, which is relevant to my taking part in  

the research. I give permission for these individuals to have access to this 

data.  

        

________________                 _______________               _________________ 

Name of Participant                         Date                                      Signature  

 

_________________                 _______________             _________________ 

Name of Chief Investigator              Date                                      Signature  
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Appendix 10 

 

 

 

Research Poster Advertisement (Control Group) 
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Get Involved – Men & 

Women aged 18-65! 
  

Why? Volunteer in psychological research examining 

decision-making about food and eating.  

 

Where? School of Psychological Sciences, University 

of Manchester.  

 

What do I have to do? Volunteers will be 

required to complete a small number of questionnaires 

and complete three short computer tasks. It will take 

less than 1 hour.  

 

How? Just email: 

grainne.mckenna-2@postgrad.manchester.ac.uk.  
 

All information will be kept confidential.   

  
 
  

mailto:grainne.mckenna-2@postgrad.manchester.ac.uk
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Appendix 11 

 

 

Participant Demographic Questionnaire 
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Participant Demographic Information Questionnaire – Version 1 (07/01/2012) 

 

Participant ID number:      Date:  
 

 

1. Age of Participant: 

 

 

2. Gender: Male ______________  Female: _________________ 

 

  

3. Employment Status:  

 

 Employed _______ 

 

 Occupation ______________________________________ 

 

 Unemployed __________ 

 

 Student ______________   

 

 

4. Ethnicity: ______________________ 

 

 

5. Number of years in Education: ________________ 

 

 

6. Marital Status:  

 

Single  ____________    Married _______________ 

 

Separated ____________ _   Divorced _______________ 

 

Cohabiting  _____________ 

 

 

 

7. Current Medication: 

 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

______________________________________________________________________ 
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______________________________________________________________________ 

 

 

8a. Primary diagnosis:  

 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

When did you receive this diagnosis? 

 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

 

b. Other diagnoses: 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

 

When did you receive this/these diagnoses? 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

______________________________________________________________________ 

 

 

9. What is your Body Mass Index?   _____________________ 

 

10. How long have you been a patient on this ward/ been receiving treatment (please 

circle as appropriate)?  

 

______________________________________________________________________ 
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Neutral Beads Task 
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Appendix 13 

 

 

Body Image Task 
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Food Survey Task 
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