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Overview 

The following thesis portfolio aims to review both the theoretical 

underpinnings of eating disorders, and the clinical impact of the treatment for the 

conditions. Specifically, it seeks to examine information processing in binge eating 

disorder (BED) in relation to the cognitive model of eating disorders, and the 

development in treatments for children and adolescents with anorexia nervosa and 

bulimia nervosa. The thesis portfolio comprises five chapters. Chapter one is a meta-

analysis of literature that has examined attentional biases in BED.  

Chapter two is a bridging chapter, which discusses the theoretical 

underpinnings from chapter one and how this relates to chapter three. Chapter three 

is a systematic review and meta-analysis which reviews the existing literature on the 

current first-line treatment of eating disorders for children and adolescents and 

compares this with the developing evidence-base for multifamily therapy.  

Chapter four provides a detailed explanation of the methodologies chosen for 

both meta-analyses, and the results of additional analyses that were not included in 

the papers. Finally, Chapter five comprises an overall discussion and evaluation of 

the thesis, including a reflective statement.  
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Thesis Portfolio Abstract 
 

Aims: Two meta-analyses of under-researched areas within the eating disorder field 

are presented. The first explored whether people with binge eating disorder (BED) 

exhibit greater deficits in attentional bias (AB) when attending to food stimuli 

compared to controls. The second explored whether eating disorder-focused family 

therapy (ED-FT) for young people with anorexia nervosa and bulimia nervosa is 

effective when compared to other forms of family therapy (FT). 

Methods: The first meta-analysis produced 13 studies, which were analysed using a 

Hedges’s g random effects model. The second meta-analysis identified 15 papers for 

ED-FT and seven for multifamily therapy (MFT). The analysis of ED-FT compared 

with other forms of FT was conducted using an Odds ratio random effects model; the 

analysis of changes in weight for MFT was conducted using a Hedges’s g random 

effects model.   

Results: The first meta-analysis yielded a pooled Hedges’s g effect size of -.12 (95% 

CI: -.36, .12), indicating no statistically significant difference between groups (p = 

.339). The second meta-analysis found a non-significant pooled Odds ratio effect of 

.64 (95% CI: .36, 1.12) indicating that ED-FT was not as efficacious when compared 

with other forms of FT. The effect of MFT on changes in weight yielded a pooled 

medium Hedges’s g effect of .64 (95% CI: .23, 1.05), indicating that MFT may be a 

promising alternative treatment to ED-FT.  

Conclusions: The results of the first meta-analysis do not support the theory that 

ABs are greater in BED. Future research is needed to produce higher quality 

research which tests other components of ABs in BED. The second meta-analysis 

highlights the need for research into the efficacy of other forms of FT or 

modifications to ED-FT. Patients receiving MFT appear to gain weight; however, the 
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lack of comparison groups limits the ability to draw firm conclusions. 
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Abstract 
Objective: The aim was to test the applicability of the cognitive model of EDs to 

binge eating disorder (BED) by reviewing the literature that has investigated whether 

BED has greater attentional biases (ABs) towards food cues compared to controls, 

using experimental paradigms.  

Methods: Literature searches were conducted on PubMed, PsycINFO, EMBASE, 

CINAHL, and Medline. Search terms related to binge eating, attention, and 

paradigms such as the Stroop task, dot-probe, spatial cueing task and visual search 

task were used. Inclusion criteria included experimental designs that had recruited 

participants across the lifespan, either with BED or subthreshold BED, and a control 

group. Hedges’s g effect sizes were calculated for studies that provided means and 

standard deviations of reaction times. An attentional bias score was also calculated 

from the difference between means. This was used to compute the Hedges’s g 

effects. A quality assessment was conducted on all papers that met inclusion criteria.  

Results: 13 papers were identified that met inclusion criteria, totalling 656 

participants. When comparing the difference between AB scores for the BED and 

control group, the random effects pooled Hedges’s g yielded an effect size of -.12 

(95% CI: -.36, .12), indicating no effect. This demonstrates that there is no 

difference between how people with BED respond to cues compared with controls.  

Discussion: There are inconsistencies in methodological approaches taken by the 

current literature when testing ABs in BED. The non-effect also tentatively questions 

the applicability of either the cognitive model to BED, or whether the use of the 

current paradigms are an appropriate test of ABs in BED.  

Key words: Binge eating disorder, attentional bias, experimental paradigms, 

cognitive theory of eating disorder 
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Introduction 

Binge eating (BE) is characterised by consuming a large quantity of food 

within a discrete period of time (American Psychiatric Association, 2013). This act 

is accompanied by feeling out of control and distressed (American Psychiatric 

Association, 2013). BE is the primary symptom of bulimia nervosa (BN) and is also 

present in binge-purge subtypes of anorexia nervosa (AN).  

Binge eating disorder (BED) is the most common eating disorder (ED) 

diagnosis (Hutson, Balodis & Potenza, 2018) and has been recognised as a distinct 

type of ED since the release of the Diagnostic and Statistical Manual of Mental 

Disorders (DSM-5) in 2013 (American Psychiatric Association, 2013). In order to 

meet diagnostic criteria, the above symptoms must be present at least once a week 

for three months, without the presence of compensatory behaviours, such as 

vomiting or laxative use. Other forms of subthreshold BED are prevalent, such as 

loss of control (LOC) eating (Stojek et al., 2018), but much less is known about such 

disorders. BED and subthreshold BED have a lifetime prevalence of roughly 1.9% 

(Kessler et al., 2013), with studies indicating a lower age of onset than previously 

thought, at 12.6 years (Kittel, Schmidt, & Hilbert, 2017).  

Cognitive Theories of ED 

While a number of psychological models exist for AN and BN, there is no 

widely accepted model of BED (Burton & Abbott, 2017). Instead, a number of 

theories of AN and BN have been applied to BED. However, this is not satisfactory, 

as none seems to adequately explain the mechanisms maintaining the disorder. For 

example, the dual pathway model (Stice & Agras, 1998) does not account for the 

cognitive component of EDs, while the cognitive model (Fairburn, 1981) does not 
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place emphasis on the impact of negative mood states on BE. Furthermore, theories 

such as the escape theory (Heatherton & Baumeister, 1991) and the transdiagnostic 

theory of EDs (Fairburn, Cooper & Shafran, 2003) have not been empirically tested 

using a BED population.  

The cognitive model of EDs is perhaps the most widely applied theory to 

BED (Fairburn, 1981). This model proposes that individuals with EDs exhibit 

impaired information processing due to habituations towards maladaptive food-

related schemas. This is thought to influence confirmatory and attentional biases 

(AB) towards food- and body-related cues. For example, for those with a diagnosis 

of BN, ABs are thought to develop towards food cues, disrupting cognitive 

processes, as attention towards other cues is less likely to be maintained when food 

stimuli are present in the environment (Brooks, Prince, Stahl, Campbell, & Treasure, 

2011). This is thought to be driven by an over-evaluation of body weight and shape, 

leading to extreme dieting behaviour to improve self-image (Fairburn, 1981). Any 

deviance from the dietary rules is perceived by the individual as a ‘failure’, leading 

them to BE and compensate by vomiting or laxative. The role of dietary restraint is 

poorly understood in BED, and as such, warrants further investigation.  

Components of Attention  

 AB refers to the way in which attention to a particular stimulus is 

automatically allocated. AB can occur via ‘facilitated attentional engagement’, 

which refers to how fast attention is drawn to salient stimuli (such as food) compared 

to non-salient stimuli (Stojek et al., 2018). AB can also occur via ‘attentional 

disengagement’, which refers to the degree to which salient stimuli capture attention, 

making it difficult to attend to other cues. Attentional disengagement is thought to be 

harder to achieve than attentional engagement (Stojek et al., 2018).  
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A wealth of research, including meta-analyses, has examined AB towards ED 

salient stimuli, in AN and BN (Brooks, et al., 2011; Dobson & Dozois, 2004; 

Johansson, Ghaderi, & Andersson, 2005; Werthmann, Jansen, & Roefs, 2015). These 

studies have consistently shown that people with a diagnosis of AN or BN exhibit 

greater ABs compared with controls. For example, Brooks et al. (2011) meta-

analysed 16 Stroop studies, which yielded a pooled small effect of .34 (95% CI: .20, 

.48). However, this study did not include a BED group, and did not review the 

quality of the research; it is therefore unclear how the results relate to a BED 

population, and how much significance the conclusions can be given. 

Previous meta-analyses have not included research investigating BED. The 

literature has included the diagnosis of ‘eating disorder not otherwise 

specified’(EDNOS), which is a subtype of ED that previously encompassed BED 

(American Psychiatric Association, 2013). It is highly likely that these studies 

inadvertently included participants who would now meet criteria for BED in the 

EDNOS group; however, the results are not reliable as this diagnosis would have 

also included participants who displayed subthreshold AN and BN. It is therefore 

currently unclear whether the cognitive model of ED applies to BED. 

Experimental Paradigms Examining Attention  

The existing research has used a number of experimental paradigms to 

investigate ABs in EDs, including BED. The most commonly used paradigm is the 

Stroop task (Stroop, 1935). This measures AB by asking participants to name the 

colour of written words categorised as either salient or neutral. With this task, an AB 

towards salient stimuli is inferred from slower RTs, as this is thought to signify 

cognitive interference. This paradigm has a number of limitations and is considered a 
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poor test for AB (Starzomska, 2017; Cisler, Bacon, & Williams, 2009). Specifically, 

the mechanisms that underlie how people attend to the congruent and incongruent 

words are still poorly understood, making it difficult to ascertain whether the Stroop 

interference is indicative of AB. This is a limitation of the existing literature on ABs 

in AN and BN, as these studies have predominantly drawn conclusions using this 

paradigm (Brooks et al., 2011; Stojeck et al., 2018).  

The visual probe task (MacLeod, Mathews, & Tata, 1986) was developed as 

a more accurate measure of AB (Starzomska, 2017). This task asks participants to 

respond to a probe that is presented on either the left- or right-hand side of the 

computer screen. Faster RTs to valid probes that have replaced a salient stimulus 

indicate facilitated attentional engagement to salient stimuli. (Stokek et al., 2018).   

The spatial cueing task (Posner, 1980; Cisler et al., 2009) measures 

facilitated attentional engagement by recording the time it takes participants to press 

a key which corresponds to the location of a probe, following presentation of a 

salient or neutral cue. Facilitated attentional engagement is inferred from faster RTs 

on valid salient cues.  

Finally, visual search tasks (Cisler et al., 2009) ask participants to detect a 

word that is the ‘odd one out’ from a matrix of either neutral or salient words. 

Facilitated attentional engagement is inferred from faster RTs to detect salient target 

words.  

While these paradigms are frequently used within the literature to measure 

ABs in EDs, it is unclear whether they are the most appropriate experimental tool. 

The literature is clear that the Stroop is a poor test, due to it not being clear exactly 

which component of AB it measures (Starzomska, 2017; Eysenck, 1992). 

Furthermore, there appear to be significant inconsistencies in the methodological 
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approaches taken when using these experimental paradigms (Starzomska, 2017; 

Stojek et al., 2018).  It is also unclear how easily the outcomes from these 

experimental studies can be applied to the clinical application of EDs beyond AN 

and BN samples, as this has not been statistically analysed to date (Stojek et al., 

2018).  

Current Literature 

Previous research has examined the relevance of the cognitive model of EDs 

in BED, by using the aforementioned paradigms to investigate possible ABs towards 

food and body cues in BED; however, a meta-analytic review has not yet been 

completed.  

A recent systematic review (Stojek et al., 2018) summarised the studies that 

have investigated AB in EDs with a BE component, including BED. The review 

found that individuals who BE demonstrate increased AB towards food cues 

compared with controls. However, the review was limited as two databases 

(PubMed, PsychInfo) were used to conduct the search, which may have reduced the 

number of articles found. The review lacked clarity on what data were used to 

calculate the effect sizes for the studies, making it difficult to replicate. Lastly, the 

review failed to conduct a quality assessment, reducing confidence with which 

conclusions can be drawn.  

Rationale for Current Meta-Analysis 

While BED is often conceptualised within a cognitive framework, to date, a 

meta-analysis on AB in BED has not been completed. This review offers an 

investigation into whether ABs are present in people across the lifespan who exhibit 

BE without compensatory behaviours. Due to the variation in paradigms used to 
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measure AB in BED (Stojek et al., 2018), the focus of the current MA will be on 

identifying more broadly whether ABs are present in BED across paradigms. The 

paucity in the literature means that this paper will review BED across the lifespan 

and consider a possible relationship between ABs towards food cues and BED or 

subthreshold BED, such as LOC. To the author’s knowledge, this will be the first 

meta-analytic review of AB in BED.  

Research Questions 

The study population, intervention, comparison, outcome and study type 

(PICOS) tool was used to guide the research questions (Centre for Reviews and 

Dissemination Guidelines, 2009). In this case, the population is anyone who has a 

diagnosis of BED or subthreshold BED without compensatory behaviours; the 

intervention is the paradigm used to measure ABs; the comparison group is a non-

BED population who do not have an ED diagnosis; the outcome is the mean and 

standard deviation (SD) reaction time (RT); and the study type is an experimental 

case-control design. In line with these criteria, the questions this meta-analysis hopes 

to answer are: 

1. When completing an experimental paradigm, do people with a diagnosis 

of BED or subthreshold BED exhibit greater AB towards food stimuli 

compared with controls?  

2. Is there a difference between BED and control groups for AB scores? 

3. When conducting subgroup analysis, which paradigm(s) contribute most 

towards the overall effect?  

4. Is there a difference between how clinical BED and subthreshold BE 

samples respond to salient stimuli?  
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Methods 

Search 

The Cochrane Library was searched for existing similar reviews. The review 

protocol (CRD42018089216) was registered on the international prospective register 

of systematic reviews (PROSPERO). The methodology of the meta-analysis was 

guided by the preferred reporting items for systematic reviews and meta-analyses 

(PRISMA; Liberati et al, 2009). The healthcare database advanced search (HDAS) 

was used to systematically search the following electronic databases for literature: 

PsycINFO, EMBASE, Medline, CINAHL and Pubmed. Hand-searching of journals 

was conducted by using search engines such as Google Scholar and hand-searching 

reference lists. The grey literature was also searched by searching papers that were in 

press from journals that have published articles in the field, and by searching the 

electronic thesis online service database.  

The following search terms were chosen to identify relevant papers: “(binge 

eating disorder OR binge eating)” AND “(information processing OR cognitive bias 

OR attention OR attentional bias OR Stroop task OR Stroop colour word 

interference OR colour-word interference OR verbal interference OR spatial cueing 

task OR visual probe task OR dot probe task OR dot-probe OR visual search task)”.  

Study Selection 

Due to the limited research in this field, a date restriction was not placed on 

the search. An age limit was also not placed, to maximise the number of studies that 

could be included. Studies were included if they used an experimental case-control 

design investigating AB towards food stimuli in participants with BED, or 

subthreshold BED, such as LOC eating.  
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Studies using the following AB paradigms were included: the Stroop task; 

dot-probe task; spatial cueing task; visual search task. Variations of these tasks, such 

as the colour-word interference task, were also included. These paradigms were 

chosen as they are most commonly used to investigate AB in EDs (Aspen, Darcy & 

Lock, 2013).  

Studies were excluded if they were not in English or published in peer-

reviewed journals. They were excluded if they recruited solely participants with AN 

or BN, or they only included an obese population who did not have BED or 

subthreshold BED. 

Study Identification 

The primary author (RJ) independently conducted the literature search and 

study identification in January 2018. Figure 1 highlights the process of study 

identification, in line with PRISMA guidelines (Liberati et al, 2009). The search 

produced 1433 papers, of which 807 remained following the removal of duplicates. 

The study title and abstracts from the search results were screened, with studies not 

meeting the inclusion criteria excluded. The full articles of the remaining 35 papers 

were read, resulting in the identification of 13 papers for entry into the MA review. 

Three full papers were unavailable as they were conference abstracts and have not 

been published as journals. Therefore, these papers were not included in the final 

inclusion list as they did not provide the appropriate data.  
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Figure 1. PRISMA diagram detailing the study selection process 

Data Coding and Extraction 

The experimental procedure, measure of AB, stimulus cue, and participant 

population were coded. Only one effect size was extracted from each paper. 

Therefore, if a paper provided information pertaining to more than one effect size, 

criteria for each code were developed, based on the inclusion criteria and previous 

literature (Pool, Brosch, Delplanque & Sander, 2016; Cuijpers, 2016).   

The first moderator was the paradigms used to test AB in BEDs. This 

included: the Stroop task; dot-probe task; spatial cueing task; visual search task. 

Each paper utilised one of these paradigms.  

The type of measure used to assess AB was the second moderator. This 

included RT, response accuracy, number of errors, and completion time. These are 
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considered ‘indirect’ measures, as they rely on a behavioural response, rather than 

‘direct’ measures, such as eye movements (Pool et al., 2016).  Where more than one 

measure of AB was provided, the RT was documented above the other measures. 

This is because it is the most widely used behavioural measure of AB when using 

these paradigms (Aspen et al., 2013).  

The stimuli-type used were coded. The focus of this review was on the use of 

disorder-salient cues, such as food cues. The raw scores were documented for 

response to salient, and neutral stimuli. In order to be as consistent as possible in 

comparing measures of ABs across paradigms, data from stimuli that were designed 

to trigger facilitated attentional engagement were used. Therefore, data from salient 

(i.e. food) or salient-valid cues were used (Stojek et al., 2018).  

Lastly, the clinical group was coded to include BE, BED, LOC for the 

experimental groups. If a BED group was not used, preference was given to a 

subthreshold BED group, followed by LOC. From here on in, the participants in the 

clinical group will be referred to as the ‘BED group’. For the control group, the type 

of group was coded as healthy control, overweight control, weight-matched control 

or control group. Where more than two control groups were used, preference was 

given to weight-matched or overweight controls, followed by healthy controls.  

The aforementioned information was extracted from the studies and added to 

an electronic database that was developed by the primary author. Where the data 

were unclear or unavailable, the papers’ authors were contacted with requests for this 

information. Although a number of researchers responded (n = 4), a large proportion 

did not or were unable to provide the required information. This led to an inability to 

gather enough data to meta-analyse each paradigm separately.  



INFORMATION PROCESSING AND FAMILY-BASED INTERVENTIONS IN EATING 
DISORDERS 
 

21 

Quality Assessment  

Conducting a quality assessment or using a risk of bias tool is an important 

aspect of conducting meta-analyses, as it highlights studies that have utilised poor 

methodological designs when reporting their research (Cuijpers, 2016). The majority 

of tools available are designed to assess randomised controlled trials (RCTs) of 

treatment trials, such as the Cochrane risk of bias tool (Higgins & Green, 2011) and 

the RCT of psychotherapy quality rating scale (RCT-PQRS; Kocsis et al., 2010). A 

limited number of tools have been designed for non-treatment cohort studies using 

an experimental design.  

As the RCT-PQRS has been shown to have good internal reliability (Gerber 

et al., 2011) and external validity (Kocsis et al., 2010), it was adapted for this study 

(see Appendix B). It also integrated key questions from the quality assessment tool 

for observational cohort and cross-section studies (National Heart Lung and Blood 

Institute, 2014) and Cochrane risk of bias tool (Higgins & Green, 2011). The 

inclusion and exclusion criteria were used to guide the development of the tool 

(Cuijpers, 2016). The adapted tool consisted of 18 questions, each requiring a rating 

of zero to two. The sum of the ratings referred to one of seven quality ratings, 

ranging from ‘exceptionally poor’ to ‘exceptionally good’.  

The primary author (RJ) developed the adapted tool with the secondary and 

last authors. The tool was refined following supervision. RJ then conducted a pilot of 

the adapted quality tool with a member of the research team. They randomly selected 

and rated two papers and found very little discrepancy between their ratings for each 

item. The tool was then refined, particularly the wording of two items. RJ then 

independently scored each article using the refined tool. Finally, the secondary 

author independently scored 20% of the randomly selected studies. Any 
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disagreements were discussed until an agreement was reached. Cohen’s kappa 

coefficient (Landis & Koch, 1977) from the three papers produced a moderate 

agreement result of 0.52, with a percentage agreement of 68.8% (Landis & Koch, 

1977).  

Analysis 
 

Comprehensive meta-analysis (CMA) software (version 3; Borenstein, 

Hedges, Higgins & Rothstein, 2005) was used to run the analysis. The RT to food 

and non-food stimuli and SD data that were extracted from the papers were used to 

calculate the effect size and 95% confidence intervals for each study, to standardise 

the findings (Brooks et al., 2011).  

Two effect sizes were computed from these figures: the first effect size was 

of the standard mean difference between the BED and control group for RT scores 

towards salient stimuli only. It is important to standardise the RT between salient 

and neutral cues, in order to increase the validity of the results (Brooks et al., 2011). 

Therefore, a second effect size was computed by calculating an ‘AB score’. This was 

calculated by subtracting the mean RT from the neutral stimuli scores from the 

salient stimuli scores (Brooks et al., 2011). The pooled standard deviation was 

calculated (Cohen, 1988).  

This was used to compute the individual and pooled Hedges’s g effect sizes 

and 95% confidence intervals, using a random-effects model. A negative effect 

signifies a greater AB score towards the BED group, and a positive effect signifies a 

greater AB score towards the control group. See Figure 2 for an illustration of the 

effect sizes that can be calculated from the data. The orange arrows represent the 

effect size that can be calculated from the RT scores between the BED and control 
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group for either food or non-food stimuli only. The purple arrows depict the within- 

groups effect size, such as the standard mean difference between RT scores for food 

compared to non- food stimuli for the BED group only. Finally, the green arrow 

represents the difference between the BED and control group for the AB scores, 

taking in to account the how each group respond to both food and non-food stimuli. 

Table 1-4 also report the Hedges’s g effect size for the AB scores.  

Hedges’s g was chosen instead of Cohen’s d as the former takes account of 

aspects of sample heterogeneity and adjusts for possible biases, such as small sample 

sizes (Cuijpers, 2016). The Hedges’s g effect size were based on Cohen (1988), who 

advises considering d ≤ .2 as small; d = .50 as medium; d ≥ .80 as large. For the 

analysis of BED group and control group for food stimuli, a negative effect size 

indicates that the BED group experienced greater AB towards food stimuli.  

A random effects model was used to calculate the pooled effect size and 95% 

confidence intervals. This model was used as opposed to a fixed effects model, as a 

random effects model assumes that the observed effects are distributed randomly 

across populations (Borenstein, Hedges, Higgins & Rothstein, 2009).  
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Figure 2. Illustration of different measures used to calculate Hedges’s g 

effect size.  

A test for heterogeneity was conducted by calculating Cochran’s Q-statistic, 

which is the weighted squared deviation, which provides an estimation of variation 

(Borenstein et al., 2009). The I-squared statistic (I²) was also utilised as this provides 

a percentage that indicates the extent of the variability in the distribution of effect 

sizes that may be due to heterogeneity, rather than chance (Borenstein et al., 2009). 

The I² ranges from 0 to 100%, with an I² of 25% denoting small heterogeneity, 50% 

medium, and 75% large (Borenstein et al., 2009).  

Publication bias across studies was analysed by constructing funnel plots 

(Begg & Mazumdar, 1994). The ‘trim and fill’ method (Duval & Tweedie, 2000) 

was used to calculate the number of potential missing studies from the analysis. 

Rosenthal’s Fail-Safe N (Rosenthal, 1979) was also calculated as this indicates the 

number of studies that would be needed in order for the p-value to become non-

significant.  

Additional analyses were conducted, including conducting a sensitivity 

analysis and subgroup analysis. The sensitivity analysis was conducted in order to 

assess how robust the method of analysis was (Borenstein et al., 2009). Subgroup 

analyses were also conducted in order to determine whether the effect sizes differed 

based on particular subgroups (based on age, diagnosis and paradigm type).  

Results 

Study Characteristics 

Tables 1- 4 summarise the shortlisted studies (n = 13) that met inclusion 

criteria. Of these studies, only five provided the appropriate data to meta-analyse. 
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The decision was made to include all 13 studies in the initial synthesis, to highlight 

the high degree of heterogeneity between studies that have attempted to investigate 

AB in BED. For example, there are large discrepancies in the reporting of results 

between all of the studies, and variation in the paradigms used to measure AB.  

The 13 studies consisted of cross-sectional experimental designs, using a 

range of paradigms to test ABs. There was an even use of clinical and subthreshold 

participants, as studies recruited participants with either BED (n = 172), or 

subthreshold BE (n = 83), and LOC (n = 47). All experimental conditions were 

compared with a control group, which consisted of healthy controls (n = 14), weight-

matched controls (n = 124) and an overweight group (n = 216).  

In order to assess heterogeneity across studies, the variations in gender, body 

mass index (BMI) and age were extracted. With the exception of Duchesne et al. 

(2010), all of the studies recruited predominantly females. Deluchi, Costa, Friedman, 

Goncalves, and Bizarro (2017) did not report the gender ratio for each experiment 

group but stated that 90.9% of the total participants (n = 44) were female. Three 

studies (Kittel et al., 2017; Shank et al., 2015; Schmidt, Luthold, Kittel, Tetzlaff, & 

Hilbert, 2016) recruited adolescents with the remainder recruiting adult participants. 

Of the studies that provided mean and SD BMI, every study apart from Lyu, Zheng, 

and Jackson (2016) recruited a BE or BED sample that would be categorised within 

the obese range (BMI > 30).  

The Stroop task. Variations in the type of Stroop tasks utilised by the 

studies are evident: of the seven studies, five used computerised tasks (Lavender et 

al., 2014; Galioto et al., 2012; Manasse et al., 2015; Lee, Namkoong, & Jung, 2017; 

Balodis et al., 2013), while two used a paper-and-pen version (Kittel et al., 2017; 

Duchesne et al., 2010). Six studies used word-based cues (Galioto et al., 2012; 
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Duchesne et al., 2010; Lavender et al., 2014; Manasse et al., 2015; Balodis et al., 

2013; Kittel et al., 2017), and one used image-based tasks (Lee et al., 2017). Large 

variation can be seen in the type of measures used to record AB (see Table 1).  

The dot-probe task. Two studies examined AB in BEDs using the visual 

probe task (Deluchi et al., 2017; Shank et al., 2015). Both of these papers recruited a 

subthreshold sample, and they both used food and neutral images. These studies also 

differed in their methodology as Shank et al. (2015) presented the stimuli for 

2000ms, whereas Deluchi et al. (2017) presented the stimuli for 100, 500 and 

2000ms. Both studies used RT as their measure of AB; however, Deluchi et al. 

(2017) did not report the raw scores.  

The spatial cueing task. Two studies used the spatial cueing task to assess 

AB in BED (Schmitz, Naumann, Trentowska, & Svaldi, 2014; Lyu et al., 2016). 

They both utilised food-based cues, such as high calorie food images, and household 

items for the neutral cues. The studies differed in the stimulus duration used, as Lyu 

et al. (2016) showed the images for 300ms, while Schmitz et al. (2014) showed the 

images for 100ms. They also differed in the sample-type as Schmitz et al. (2014) 

recruited a clinical group of participants with a diagnosis of BED, while Lyu et al. 

(2016) recruited a non-clinical population, with subthreshold BE behaviours. Both 

studies used and reported RT as their measure of AB; however, Lyu et al. (2016) 

reported the overall mean RT for each group, as opposed to each group’s responses 

to salient and neutral cues (see Table 3).  

The visual search task. Finally, two studies reported their findings using the 

visual search task (Schmidt et al., 2016; Sperling, Baldofski, Luthold, & Hilbert, 

2017). Both of these studies used food images for the salient cues and non-food 

images for the neutral cues. While both studies recruited participants with BED, 
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Schmidt et al. (2016) recruited adolescents, and Sperling et al. (2017) recruited 

adults. Both of these studies used and reported the mean RT for salient and neutral 

stimuli for each group (see Table 4). 

Study Quality 

The adapted tool highlighted a range in quality ratings, from moderately 

good to moderately poor. However, the majority of the studies were rated as 

moderately good - average. All of the studies provided a sufficient description of the 

paradigm used, however the studies varied in the reporting of raw scores. 

Furthermore, the studies all clearly stated how they recruited their control samples.  
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Table 1. Demographic and effect size comparison of Stroop paradigms measuring AB to food  
Study Sample Mean 

age 
(SD) 

Mean 
BMI 
(SD) 

Paradigm Measure of 
AB 

Mean 
total 
errors 
(SD) 

Mean 
overall 
completion 
time (SD) 

Mean 
RT (SD) 
food 

Mean 
RT 
(SD) 
non-
food 

Mean 
number 
of 
correct 
answers 
(SD) 

Diff 
(SD) 

Hedges’s 
g (95% 
CI) 

Study 
quality 
rating (raw 
score) 

Duchesne 
et al, 2010 

38 BED, 
38.2% 
female 

33.29 
(5.01) 

35.89 
(2.91) 

Stroop task Completion 
time (ms)  

- 122.95 
(2.74) 

- - -  - Moderately 
good 
(22) 

 38 CG, 
44.7% 
female 

35.42 
(7.88) 

36.60 
(3.75) 

  - 120.63 
(7.94) 

- - -    

 
Lee et al, 
2017 

 
13 BED, 
100% 
female 

 
23.6 
(2.6) 

 
35.6 
(3.8) 

 
Stroop 
match-to-
sample task 

 
RT (ms) 

 
- 

 
- 

 
559.35 
(55.5) 

 
565.99 
(76.3) 

-  
-6.64 
(66.59) 

 
-.09 (-.83, 
.64) 

 
Moderately 
good 
(18) 

 14 CG*, 
100% 
female 

23.3 
(2.2) 

20.4 
(2.6) 

  - - 549.84 
(73.1) 

549.57 
(81.0) 

- 0.27 
(77.15) 

  

 
Manasse et 
al, 2015 

 
31 BE, 
100% 
female 

 
45.06 
(14.86) 

 
36.84 
(7.97) 

 
Colour-
word 
interference 

 
Total errors  

 
3.36 
(4.38) 

 
- 

 
- 

 
- 

 
- 

  
- 

 
Average 
(15) 

 43 
CG** 
100% 
female 

51.09 
(8.26) 

37.85 
(6.27) 

  3.34 
(3.46) 

- - - -    

 
Kittel, et al, 
2017 

 
22 BED, 
81.8% 
female 

 
14.91 
(2.22) 

 
N. R 

 
Colour-
word 
interference 

 
Completion 
time (ms) 

 
- 

 
92.55 
(17.58) 

 
- 

 
- 

 
- 

  
- 

 
Moderately 
good 
(21) 
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 22 
CG** 
81.8% 
female 

14.82 
(2.63) 

N. R   - 91.17 
(25.09) 

- - -    

 
Lavender et 
al, 2014 

 
20 BED, 
85.4% 
female 

 
43.04 
(11.01) 

 
47.53 
(5.52) 

 
Verbal 
interference  

 
Correct 
answers 

 
- 

 
- 

 
- 

 
- 

 
52.72 
(9.73) 

  
- 

 
Moderately 
good 
(17) 

 48 
CG** 
100% 
female 

42.65 
(10.34) 

45.65 
(4.84) 

  - - - - 51.49 
(10.76) 

   

 
Balodis et 
al, 2013 

 
11 BED, 
81.8% 
female 

 
47.6 
(12.7) 

 
37.1 
(3.9) 

 
Colour-
word 
interference 

 
RT (ms)  

 
- 

 
- 

 
- 

 
- 

 
- 

  
- 

 
Average 
(14) 

 13 
CG** 
38.5% 
female  

35.4 
(9.3) 

34.6 
(4.1) 

  - - - - -    

 
Galioto et 
al, 2012 

 
41 BED, 
96.3% 
female 

 
43.58 
(11.45) 

 
45.4 
(6.12) 

 
Verbal 
interference 

 
Correct 
answers 

 
- 

 
- 

 
- 

 
- 
 

 
- 

  
- 

 
Average 
(17) 

 90 
CG** 
83.1% 
female 

41.18 
(10.4) 

44.87 
(6.58) 

  - - - - -    

BED, binge eating disorder; BE, binge eating; CG, control group; AB, attentional bias; RT, reaction time; ms, milliseconds, SD, standard deviation; CI, 

confidence interval 
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*Healthy controls **Overweight group. Note. - signifies that the study did not provide this information 

Table 2. Demographic and effect size comparison of dot-probe paradigms measuring AB to food  
 

 

 

 

 

 

 

 

 

 

LOC, loss of control eating; BE, binge eating; CG, control group; AB, attentional bias; RT, reaction time; ms, milliseconds, SD, standard deviation; CI, 

confidence interval 

Note. - signifies that the study did not provide this information 

 

Study Sample Mean 
age 
(SD) 

Mean 
BMI 
(SD) 

Paradigm Measure 
of AB 

Overall 
mean 
RT 
(SD) 

Mean 
RT 
(SD) 
food 

Mean 
RT 
(SD) 
non-
food 

Diff (SD) Hedges’s 
g (95% 
CI) 

Study 
quality 
rating (raw 
score) 

Shank et 
al, 2015 

47 LOC, 
85.1% 
female 

13.8 
(2.4) 

N. R Visual 
probe task 

RT (ms) - 577.51 
(75.93) 

584.65 
(84.89) 

-7.14 
(80.53) 

-.06 (-.52, 
.40) 

Average  
(15) 

 29 CG, 
89.7% 
female 

15.6 
(1.6) 

N. R   - 562.81 
(64.33) 

565.61 
(65.69) 

-2.8 
(65.01) 

  

 
Deluchi 
et al, 
2017 

 
19 BE, 
%female 
N.R 

 
45 
(9.62) 

 
47.85 
(N. R) 

 
Visual 
probe task 

 
RT (ms) 

 
- 

 
- 

 
- 

  
- 

 
Moderately 
poor 
(12) 

 23 CG 
%female 
N.R 

49.5 
(12.92) 

48.24 
(N. R) 

  - - -    
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Table 3. Demographic and effect size comparison of spatial cueing paradigms measuring AB to food 

 

 

 

 

 

 

 

 

 

 

BED, binge eating disorder; BE, binge eating; CG, control group; AB, attentional bias; RT, reaction time; ms, milliseconds, SD, standard deviation; CI, 

confidence interval 

Note. - signifies that the study did not provide this information 

Study Sample Mean 
age 
(SD) 

Mean 
BMI 
(SD) 

Paradigm Measure 
of AB 

Overall 
mean 
RT 
(SD) 

Mean 
RT 
(SD) 
food 

Mean 
RT 
(SD) 
non-
food 

Diff (SD) Hedges’s 
g (95% 
CI) 

Study 
quality 
rating (raw 
score) 

Schmitz 
et al, 
2014 

27 
BED, 
100% 
female 

46.04 
(14.54) 

34.71 
(5.14) 

Spatial 
cueing task 

RT (ms) - 560.74 
(77.38) 

571.07 
(82.31) 

-10.33 
(79.88) 

-.12  
(-.62, .38) 

Average 
(17) 

 33 CG, 
100% 
female 

42.42 
(13.47) 

32.41 
(6.38) 

  - 521.18 
(99.77) 

522.27 
(100.29) 

-1.09 
(70.73) 

  

 
Lyu et 
al, 2016 

 
33 BE, 
100% 
female 

 
21.52 
(1.37) 

 
20.44 
(2.33) 

 
Spatial 
cueing task 

 
RT (ms) 

 
391.70 
(12.94) 

 
- 

 
- 

 
- 

 
- 

 
Average  
(16) 

 31 CG, 
100% 
female 

21.42 
(1.54) 

19.64 
(2.05) 

  437.05 
(13.36) 

- - -   
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Table 4. Demographic and effect size comparison of visual search task paradigms measuring AB to food  
 

Study Sample Mean 
age 
(SD) 

Mean 
BMI 
(SD) 

Paradigm Measure 
of AB 

Mean 
RT 
(SD) 
food 

Mean 
RT (SD) 
non-
food  

Diff (SD) Hedges’s 
g (95% 
CI) 

Study 
quality 
rating (raw 
score) 

Schmidt 
et al, 
2016 

25 
BED, 
88.0% 
female 

14.68 
(2.85) 

N. R Visual 
search task 

RT (ms) 948.48 
(178.01) 

967.56 
(193.59) 

-19.08 
(185.96) 

.03 (-.51, 

.58) 
Moderately 
good 
(18) 

 25 CG, 
88.0% 
female 

15.28 
(2.39) 

N. R   876.36 
(203.76) 

850.64 
(197.58) 

25.72 
(200.69) 

  

 
Sperling 
et al, 
2017 

 
23 
BED, 
65.2% 
female 

 
35.3 
(11.39) 

 
32.4 
(9.24) 

 
Visual 
search task 

 
RT (ms) 

 
765.23 
(94.66) 

 
773.05 
(95.5) 

 
-7.82 
(95.08) 

 
-.11 
(-.67, .46) 

 
Moderately 
good 
(19) 

 23 CG, 
65.2% 
female 

35.96 
(12.2) 

32.79 
(9.01) 

  798.00 
(138.14) 

793.41 
(131.36) 

4.59 
(134.79) 

  

 

BED, binge eating disorder; CG, control group; AB, attentional bias; RT, reaction time; ms, milliseconds, SD, standard deviation; CI, confidence 

interval 



INFORMATION PROCESSING AND FAMILY-BASED INTERVENTIONS IN EATING 
DISORDERS 
 

33 

Meta-Analytic Results 

Due to large variations in the reporting of results, a meta-analysis on each 

paradigm was not possible. Therefore, a preliminary meta-analysis across paradigms 

was conducted, with a focus on the difference between groups on mean RTs to food and 

non-food stimuli. Specifically, the meta-analysis sought to highlight whether the BED 

group exhibited greater attentional engagement towards food stimuli when compared 

with controls across paradigms. While this form of meta-analysis is not as 

methodologically robust as conducting separate analyses for each paradigm, it has been 

conducted in other fields (Dudeney, Sharpe & Hunt, 2015; Field, Munafo & Franken, 

2009). For example, Dudeney et al. (2015) calculated between-groups and within-

groups differences and calculated a pooled Cohen’s d effect size for the whole dataset, 

as well as for each paradigm where possible. Field et al. (2009) used the calculated AB 

scores to calculate the pooled effect size across paradigms. These methods were 

replicated for this review.  

Difference between groups. Firstly, an analysis was conducted, comparing the 

BED group to the control group for RT towards food stimuli. Five studies were 

included in this analysis (Schmitz et al., 2014; Shank et al., 2015; Lee et al., 2017; 

Schmidt et al., 2016; Sperling et al., 2017). Five studies were excluded, as RT data for 

food stimuli was unavailable (Lyu et al, 2016; Duchesne et al, 2010; Manasse et al, 

2015; Kittel, et al, 2017; Lavender et al, 2014). The analysis revealed a pooled Hedges’s 

g effect of 0.2 (95% CI: -.05, .44), which was not significant (p = .116). One study 

(Sperling et al., 2017) produced a small effect size of -.3 (95% CI: -.84, -.30), which 

was in the opposite direction, potentially skewing the overall effect. While the small 

effect size demonstrates that the control group responded faster than the BED group 



INFORMATION PROCESSING AND FAMILY-BASED INTERVENTIONS IN EATING 
DISORDERS 
 

34 

towards food stimuli, the group difference is not statistically significant, indicating that 

the effect is not large enough to infer firm conclusions (see Figure 3).  

 

 

 

 

 

Figure 3. Difference in mean RT and standard deviation between the BED group and 

control group for food stimuli.  

Risk of bias. When testing for heterogeneity, the Q-value was 3.82 (df = 4), 

with the I² being 0.00. These figures were not statistically significant (p = .431), 

indicating that the between-groups meta-analysis contained minimal heterogeneity 

(Cuijpers, 2016). When testing for possible publication bias, a visual inspection of the 

funnel plot indicated no publication bias, as the effect sizes appeared symmetrically 

distributed around the mean (Cuijper, 2016). The values remained unchanged after the 

‘trim and fill’ analysis (Duval & Tweedie, 2000). Egger’s test for interception (Egger, 

Smith, Schneider, & Minder, 1997) and Begg and Mazumdar (1994) Rank Correlation 

Test were non-significant (p = .655, p = .462 respectively). This means that there was 

little risk of bias across the studies (see Figure 4).   
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Figure 4. Funnel plot of standard errors of the difference in RT toward food stimuli 

between the BED group and control group.  

Meta-analysis of AB scores. A meta-analysis was also conducted from the 

calculated AB scores (see Figure 5). The pooled Hedges’s g was -.12 (95% CI: -.36, 

.12), which was not statistically significant (p = .339). The effect size is close to zero, 

indicating that there is no overall effect. This result highlights that, overall, the 

difference between RT towards disorder-salient and neutral cues was very similar 

between the two groups.  

 

 
 
 

 
 
 
 
Figure 5. Forest plot of the difference between groups for AB scores 

Additional analyses. A number of random-effects subgroup analyses were 

conducted in order to investigate the impact of different groups on the overall effect. A 
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subgroup analysis of BED and subthreshold BE and LOC experimental groups 

highlighted that only one study included in the analysis used a subthreshold sample 

(Shank et al., 2015). The BED group produced a small effect size of 0.19 (95% CI: -.14, 

.51), which was not significant (p = .264). This indicates that the two groups did not 

significantly differ in their scores. This means that these subgroups did not contribute 

heavily towards the overall effect, and supports the decision taken to include 

participants across clinical and subthreshold BED. 

A subgroup analysis was also conducted in order to investigate the impact of 

specific paradigms on the overall effect. Of the four types of paradigms included in this 

review, the visual search task was the only paradigm to have more than one study 

included in the analysis. These two studies produced an overall effect of 0.05 (95% CI: -

.58, .68). However, Schmitz et al. (2014) produced the greatest effect size of 0.43 (95% 

CI: -.08, .94), indicating that this study has contributed the most towards the overall 

effect size.  

Lastly, a sensitivity analysis was conducted, in order to determine whether the 

results would have differed if the Stroop task had been omitted from the analysis (Lee et 

al., 2017). The reason for this was because the Stroop paradigm is designed to measure 

AB differently compared with the other paradigms. The results did not change when the 

study by Lee et al. (2017) was taken out, indicating support for analysing across 

paradigms.  

Discussion 
 

This review was an exploratory examination of a possible AB towards food 

cues, in individuals with clinical and subthreshold BED. This remains an under-

researched population. The majority of studies found that the BED group responded 

more quickly to food stimuli than the neutral cues, indicating that they exhibited ABs 
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when completing the paradigm measures. However, the meta-analysis indicates that 

there was no statistically significant difference between groups.  

This finding is in contrast to the systematic review conducted by Stojek et al. 

(2018), who indicated that people who BE have greater ABs compared to controls. This 

review found a number of studies that were not identified by Stojek et al. (2018); for 

example, Duchesne et al. (2010); Balodis et al. (2013); Manasse et al. (2015); Galioto et 

al. (2012); Kittel et al. (2017); Lavender et al. (2014); Sperling et al. (2017).  

When compared with the results from existing literature for AN and BN, this 

review indicates that the BED group do not exhibit greater differences in AB scores 

compared with other EDs (Brooks et al., 2011). In particular, Brooks et al. (2011) found 

that the ED group yielded a small standard mean difference of .34. This is in stark 

contrast to the non-effect in this paper.  

As the meta-analysis investigated BE, rather than the psychological impact of 

the consequence of the behaviour (i.e. weight gain), studies were excluded if they did 

not include a clinical or subthreshold BED group. The decision was made not to limit 

the inclusion of the control group to weight-matched controls, to increase the number of 

studies that could be included. Interestingly, the papers that met inclusion criteria 

predominantly recruited a weight-matched or an overweight comparison group, 

enabling the paper to demonstrate that with the exception of one paper (Schmidt et al, 

2016), the BED group produced larger AB scores compared with controls. However, the 

overall effect was close to zero, demonstrating that there was not any real difference 

between groups.  

The decision to include all of the studies that could not be meta-analysed  

highlighted the extent of the heterogeneity in the current literature’s methodological 

approaches. Firstly, the studies varied considerably both in the use of paradigms used to 

investigate AB and in the measures used to calculate AB. A greater number of studies 
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have used the Stroop task to measure AB in BED compared with other paradigms. 

These studies ranged considerably in the methods they used to record AB, resulting in 

an inability to include all of the studies in the analysis. The Stroop task is considered a 

limited paradigm to test AB in EDs, due to the possibility of ‘interference effect’ 

(Starzomska, 2017). Secondly, the way in which the results are presented is varied. Of 

those that used RT as the primary measure of AB, few papers presented the raw RT 

scores for salient and neutral cues, for each experimental group. Again, this resulted in a 

number of papers being withdrawn. This information would not have been as evident if 

the studies that could not be meta-analysed had been omitted from the review. However, 

including them has resulted in a greater understanding of the current state of the 

literature in this area, and has highlighted areas in which future research can improve.    

There appeared to be limitations to the samples used in the studies. For example, 

the papers varied in the type of control and/or comparison group used. The studies also 

predominately recruited females. Although this further reduces the generalisability of 

the findings, it represents the gender balance in the clinical population (Lacovino et al., 

2012).  

Strengths and Limitations 

A significant strength of the meta-analysis is that it is novel and adds to the 

literature by quantifying the results of the current research. This paper has tentatively 

highlighted that the BED group do not respond in the way that is theorised, when 

comparing them to a control group.  

The review was limited by the number of studies included in the analysis. It was 

not possible to meta-analyse each paradigm individually, which significantly hinders the 

validity of the findings. This is because the paradigms measure different constructs of 

attention.  
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The use of an adapted quality assessment tool, rather than a standardised 

measure, is a further limitation of the review. This is because it reduced the validity of 

the scores. Attempts were made to address this, by piloting the tool.  

One potential further limitation is that the review did not include 

Electroencephalogram (EEG) and eye-tracking studies. Adding these experimental 

methods may have added depth to our understanding of how people with BE behaviours 

may exhibit AB towards salient stimuli, as these methods utilise ‘direct’ methods of 

assessing AB. The search included in this review resulted in the identification of two 

eye-tracking studies (Popien, Frayn, von Ranson, & Sears, 2015; Schag et al., 2013) and 

two EEG studies (Wolz et al., 2017; Svaldi, Tuschen-Caffier, Peky, & Blechert, 2010). 

Of these studies, Wolz et al. (2017) reported RT towards salient and neutral stimuli, 

while the others reported the dwell time or late positive potential scores towards high- 

and low-calorie food. Stojek et al. (2018) found the same number of studies, when 

including these paradigms in their searches. Therefore, the literature in this area is too 

sparse to currently meta-analyse.  

Theoretical and Clinical Implications 

 The non-significant findings and lack of effect when comparing AB scores 

between groups has theoretical and clinical implications. Firstly, the results query the 

applicability of the cognitive theory of EDs to BED. The results of this meta-analysis 

failed to reject the null hypothesis, which tentatively suggest that there is no evidence to 

support the theoretical underpinnings of an information processing component of the 

cognitive model of BED. The tentative findings from this study suggest that people with 

BED do not necessarily exhibit ABs any more than people without BED.  It is noted 

that the studies reviewed in this meta-analysis did not manipulate negative affect as a 

possible moderator of BE. However, this has been proposed as a potentially important 

factor in BE. The cognitive model of BN (Cooper, Wells, & Todd, 2004) suggests that 
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people with BN experience negative self-beliefs, which they have learnt to manage by 

eating. This is because eating lowers arousal levels and re-directs attention inwards. 

According to this model, people with BN experience conflict in their appraisal of food 

cues as they hold positive beliefs that permit them to binge, while also holding negative 

beliefs about the consequence of eating (Cooper et al., 2004). This model postulates that 

BE occurs while the permissive thoughts about food are strong and following negative 

emotional states, such as anxiety or loneliness (Cooper et al., 2004). BE acts as a 

mechanism to escape negative emotional states triggered by ABs. It is possible that 

people with BED experience stronger permissive thoughts related to eating, and fewer 

negative beliefs. They may also be sensitive to negative arousal; however, neither of 

these factors was measured in the studies included in this meta-analysis. Therefore, the 

nature of the binges in BED may be distinct from other EDs, as the ABs present in BED 

may trigger more pronounced uncomfortable mood-states, as opposed to dysfunctional 

schema related to body weight and shape, which is proposed by the cognitive model for 

AN and BN (Fairburn, 1981).  

Secondly, if the cognitive theory does adequately explain the mechanisms 

maintaining BED, it is possible that the use of the experimental paradigms does not 

sufficiently test the theory. This meta-analysis indicates that the experimental tests may 

not be measuring the intended effect. It is possible that unlike AN and BN, people with 

BED do not experience the same level of fear response to food cues. If so, it is possible 

that exposure to other disorder-salient cues, such as threat-based cues, body cues, or 

cues related to negative permissive thoughts about eating may trigger a stronger 

response (Stojek et al., 2018).   

 Lastly, the comparison groups may have been too similar to the BED group, 

resulting in any true differences being masked. While the literature indicates that the 

psychopathology of BED is different to the non-BED obese population (Burrows, 
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Skinner, McKenna, & Rollo, 2017), it is possible that this difference is not quite as 

distinct when considering their cognitions. This meta-analysis highlighted that the two 

groups respond very similarly to food cues, which may imply that the difference 

between the groups may be more pronounced when comparing their reaction to more 

ED-specific psychopathology, such as cues that elicit negative self-awareness (Cooper 

et al., 2004).  

Therefore, this meta-analysis contributes towards the current literature, as it 

suggests the current theoretical framework for BED require further investigation and 

adaptation, as well as the methods used to research the population.  

This may have a number of potential clinical implications. It is possible to 

speculate that if people with a diagnosis of BED are attending to their environment in a 

different way compared with those with BN and AN, it may be necessary to modify 

treatment accordingly. Treatment currently targets maladaptive behaviours and 

cognitions around eating, weight and shape; it may however, be more appropriate to 

take a broader psychological approach, targeting affect if the BED population are in fact 

presenting with more in common with an obese population experiencing depression 

(Luppino et al., 2010). However, it must be recognised that the current findings are 

tentative, and the limitations of the current meta-analysis are acknowledged.   

Future Research  

The number of current studies investigating AB in BED, particularly studies that 

have used the Stroop task, is enough to warrant a meta-analysis. However, the 

methodologies that have been used are varied, and the way the authors report their 

findings is highly variable. This does not easily allow for a robust meta-analysis to be 

conducted. Future research would benefit from streamlining the methodology of the 

research. This can be achieved by using the same measures of AB, and clearly reporting 
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the raw scores for each experimental group and setting. Studies would also benefit from 

increased sample sizes and using the same methodology within the paradigm being 

investigated, such as using the same stimulus duration for the dot-probe tasks.   

Future research may also benefit from more clearly defined BED and control 

samples. Currently, reported research is highly variable in the use of terminology, as 

some research has used BED with either obesity or subthreshold BE interchangeably. 

However, the two are not exclusive.  

The quality measure further highlights that research in this area is not of a 

particularly high standard, with six of the included studies being rated as moderately 

good, and the remainder being rated average-moderately poor. The confidence in the 

study findings is therefore reduced.  

Furthermore, future research may benefit from investigations into the possible 

association between BED and AB towards body cues and threat-based cues. In 

particular, testing the validity of the escape theory of BE may influence the 

development of appropriate treatments. Moderating mood-states as a variable, may also 

be of interest when investigating threat-based cues, as ABs are known to be prevalent in 

people who experience anxiety (Amianto et al., 2015).  

Future research would also benefit from comparing the BED population with a 

group other than obese controls. Instead, it may be useful to compare the clinical BED 

group with other distinct EDs, such as AN and BN, in order to fully understand the 

psychopathological similarities and differences between the differing eating disorders.  

Conclusions 

The findings from this meta-analysis highlight possible discrepancies between 

the current conceptualisation and experimental testing methods of the cognitive 

component of BED. The BED group do not appear to exhibit ABs to a greater degree 
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than controls. However, the number of studies is too small and the way that ABs has 

been tested is currently too varied to able to make firm conclusions. There is a clear 

need for more robust research to be conducted within this field, in order to better 

understand the underlying mechanisms of BED, and how best to treat it.  
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Reviews may be of any length consistent with succinct presentation, subdivided as 
appropriate to the subject matter.  

Special Sections or Issues  
Proposals for a themed collection, symposium or commentary should be sent to the 
Contact Editor and appetite@elsevier.com, listing provisional authors, titles and lengths 
of papers and suggesting Executive, Advisory or Guest Editors with a timetable for 
recorded peer-reviewing, revision and transmittal in the format required for publication. 
The reviews or reports in a special section or issue will be subject to the normal process 
of peer-review.  

Commentary sections  
Commentary sections may include a keynote paper, brief comments and reply.  

Conference Abstracts  
Conference Abstracts in guest-edited sets from international multidisciplinary 
conferences are sometimes published. All the abstracts in a set must be limited to a total 
word count of no more than 300 (4 per page) and formatted as a single paragraph with 
no subheadings. The abstract starts with the title (mostly in lower case), name(s) of 
author(s) (upper case) and one postal address, complete with postcode and country, 
followed on the same line by one stand-alone e-mail address. Any acknowledgements or 
references are included within the paragraph: between the cited author(s) and year can 
be placed the abbreviated title of the journal, volume and pages. Tables, Figures and 
footnotes are not allowed. A published abstract should not promise findings or 
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discussion, nor refer to presentation at the meeting. The title of the meeting as the main 
title, the location and dates as a sub-title must be provided to form the heading of the set 
of abstracts. Any session titles, special lectures or other material must fit into the format 
and word count for the abstracts in that set.  

Please note that questionnaires and interview protocols (in Figure form) are not 
published.  

Contact details for submission  
Authors should submit their articles electronically at: http://ees.elsevier.com/appetite/.  

Submission checklist  
You can use this list to carry out a final check of your submission before you send it to 
the journal for review. Please check the relevant section in this Guide for Authors for 
more details.  

Ensure that the following items are present:  
One author has been designated as the corresponding author with contact details: • E-
mail address 
• Full postal address  

All necessary files have been uploaded: 
Manuscript: 
• Include keywords 
• All figures (include relevant captions) 
• All tables (including titles, description, footnotes) 
• Ensure all figure and table citations in the text match the files provided • Indicate 
clearly if color should be used for any figures in print Graphical Abstracts / Highlights 
files (where applicable) 

Supplemental files (where applicable)  
Further considerations 
• Manuscript has been 'spell checked' and 'grammar checked' 
• All references mentioned in the Reference List are cited in the text, and vice versa 
• Permission has been obtained for use of copyrighted material from other sources 
(including the Internet) 
• A competing interests statement is provided, even if the authors have no competing 
interests to declare 
• Journal policies detailed in this guide have been reviewed 
• Referee suggestions and contact details provided, based on journal requirements  

For further information, visit our Support Center.  

BEFORE YOU BEGIN  

Ethics in publishing  
Please see our information pages on Ethics in publishing and Ethical guidelines for 
journal publication.  
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Human and animal rights  
If the work involves the use of human subjects, the author should ensure that the work 
described has been carried out in accordance with The Code of Ethics of the World 
Medical Association (Declaration of Helsinki) for experiments involving humans; 
Uniform Requirements for manuscripts submitted to Biomedical journals. Authors 
should include a statement in the manuscript that informed consent was obtained for 
experimentation with human subjects. The privacy rights of human subjects must 
always be observed.  

All animal experiments should comply with the ARRIVE guidelines and should be 
carried out in accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and 
associated guidelines, EU Directive 2010/63/EU for animal experiments, or the 
National Institutes of Health guide for the care and use of Laboratory animals (NIH 
Publications No. 8023, revised 1978) and the authors should clearly indicate in the 
manuscript that such guidelines have been followed.  

Declaration of interest  
All authors must disclose any financial and personal relationships with other people or 
organizations that could inappropriately influence (bias) their work. Examples of 
potential competing interests include employment, consultancies, stock ownership, 
honoraria, paid expert testimony, patent applications/registrations, and grants or other 
funding. Authors must disclose any interests in two places: 1. A summary declaration of 
interest statement in the title page file (if double-blind) or the manuscript file (if single-
blind). If there are no interests to declare then please state this: 'Declarations of interest: 
none'. This summary statement will be ultimately published if the article is accepted. 2. 
Detailed disclosures as part of a separate Declaration of Interest form, which forms part 
of the journal's official records. It is important for potential interests to be declared in 
both places and that the information matches. More information.  

Authors are requested to declare if their work has been peer-reviewed previously, and if 
so they are encouraged to supply along with their manuscript files their responses to 
previous review comments.  

Submission declaration and verification  
Submission of an article implies that the work described has not been published 
previously (except in the form of an abstract, a published lecture or academic thesis, see 
'Multiple, redundant or concurrent publication' for more information), that it is not 
under consideration for publication elsewhere, that its publication is approved by all 
authors and tacitly or explicitly by the responsible authorities where the work was 
carried out, and that, if accepted, it will not be published elsewhere in the same form, in 
English or in any other language, including electronically without the written consent of 
the copyright- holder. To verify originality, your article may be checked by the 
originality detection service Crossref Similarity Check.  

Preprints  
Please note that preprints can be shared anywhere at any time, in line with Elsevier's 
sharing policy. Sharing your preprints e.g. on a preprint server will not count as prior 
publication (see 'Multiple, redundant or concurrent publication' for more information).  

Changes to authorship  
Authors are expected to consider carefully the list and order of authors before 
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submitting their manuscript and provide the definitive list of authors at the time of the 
original submission. Any addition, deletion or rearrangement of author names in the 
authorship list should be made only before the manuscript has been accepted and only 
if approved by the journal Editor. To request such a change, the Editor must receive the 
following from the corresponding author: (a) the reason for the change in author list 
and (b) written confirmation (e-mail, letter) from all authors that they agree with the 
addition, removal or rearrangement. In the case of addition or removal of authors, this 
includes confirmation from the author being added or removed.  

Only in exceptional circumstances will the Editor consider the addition, deletion or 
rearrangement of authors after the manuscript has been accepted. While the Editor 
considers the request, publication of the manuscript will be suspended. If the manuscript 
has already been published in an online issue, any requests approved by the Editor will 
result in a corrigendum.  

Copyright  
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing 
Agreement' (see more information on this). An e-mail will be sent to the corresponding 
author confirming receipt of the manuscript together with a 'Journal Publishing 
Agreement' form or a link to the online version of this agreement.  

Subscribers may reproduce tables of contents or prepare lists of articles including 
abstracts for internal circulation within their institutions. Permission of the Publisher is 
required for resale or distribution outside the institution and for all other derivative 
works, including compilations and translations. If excerpts from other copyrighted 
works are included, the author(s) must obtain written permission from the copyright 
owners and credit the source(s) in the article. Elsevier has preprinted forms for use by 
authors in these cases.  

For gold open access articles: Upon acceptance of an article, authors will be asked to 
complete an 'Exclusive License Agreement' (more information). Permitted third party 
reuse of gold open access articles is determined by the author's choice of user license.  

Author rights  
As an author you (or your employer or institution) have certain rights to reuse your 
work. More information.  

Elsevier supports responsible sharing  

Find out how you can share your research published in Elsevier journals.  

Role of the funding source  
You are requested to identify who provided financial support for the conduct of the 
research and/or preparation of the article and to briefly describe the role of the 
sponsor(s), if any, in study design; in the collection, analysis and interpretation of data; 
in the writing of the report; and in the decision to submit the article for publication. If 
the funding source(s) had no such involvement then this should be stated.  

Funding body agreements and policies  
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Elsevier has established a number of agreements with funding bodies which allow 
authors to comply with their funder's open access policies. Some funding bodies will 
reimburse the author for the gold open access publication fee. Details of existing 
agreements are available online.  

Open access  
This journal offers authors a choice in publishing their research:  

Subscription  

• Articles are made available to subscribers as well as developing countries and patient 
groups through our universal access programs. 
• No open access publication fee payable by authors. 
• The Author is entitled to post the accepted manuscript in their institution's repository 
and make this public after an embargo period (known as green Open Access). The 
published journal article cannot be shared publicly, for example on ResearchGate or 
Academia.edu, to ensure the sustainability of peer- reviewed research in journal 
publications. The embargo period for this journal can be found below.  
 
Gold open access  
• Articles are freely available to both subscribers and the wider public with permitted 
reuse. 
• A gold open access publication fee is payable by authors or on their behalf, e.g. by 
their research funder or institution.  

Regardless of how you choose to publish your article, the journal will apply the same 
peer review criteria and acceptance standards.  

For gold open access articles, permitted third party (re)use is defined by the following 
Creative Commons user licenses:  

Creative Commons Attribution (CC BY)  
Lets others distribute and copy the article, create extracts, abstracts, and other revised 
versions, adaptations or derivative works of or from an article (such as a translation), 
include in a collective work (such as an anthology), text or data mine the article, even 
for commercial purposes, as long as they credit the author(s), do not represent the 
author as endorsing their adaptation of the article, and do not modify the article in such 
a way as to damage the author's honor or reputation.  

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)  
For non-commercial purposes, lets others distribute and copy the article, and to include 
in a collective work (such as an anthology), as long as they credit the author(s) and 
provided they do not alter or modify the article.  

The gold open access publication fee for this journal is USD 3000, excluding taxes. 
Learn more about Elsevier's pricing policy: 
https://www.elsevier.com/openaccesspricing.  

Green open access  
Authors can share their research in a variety of different ways and Elsevier has a 
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number of green open access options available. We recommend authors see our green 
open access page for further information. Authors can also self-archive their 
manuscripts immediately and enable public access from their institution's repository 
after an embargo period. This is the version that has been accepted for publication and 
which typically includes author-incorporated changes suggested during submission, 
peer review and in editor-author communications. Embargo period: For subscription 
articles, an appropriate amount of time is needed for journals to deliver value to 
subscribing customers before an article becomes freely available to the public. This is 
the embargo period and it begins from the date the article is formally published online 
in its final and fully citable form. Find out more.  

This journal has an embargo period of 24 months.  

Elsevier Researcher Academy  
Researcher Academy is a free e-learning platform designed to support early and mid-
career researchers throughout their research journey. The "Learn" environment at 
Researcher Academy offers several interactive modules, webinars, downloadable guides 
and resources to guide you through the process of writing for research and going 
through peer review. Feel free to use these free resources to improve your submission 
and navigate the publication process with ease.  

Language (usage and editing services)  
Please write your text in good English (American or British usage is accepted, but not a 
mixture of these). Authors who feel their English language manuscript may require 
editing to eliminate possible grammatical or spelling errors and to conform to correct 
scientific English may wish to use the English Language Editing service available from 
Elsevier's WebShop.  

Sex and Sexuality  
Appetite publishes research across the spectrum of biological to cultural influences on 
eating. Both sorts of influences interact with sexuality. Appetite encourages attention to 
these interactions. To this end, authors are asked: to use "sex" rather than "gender" to 
describe indicators of biological sex, including sex chromosomes, gonads, internal 
reproductive organs, and external genitalia, and to consider using, in addition to "male" 
and "female," "intersex" or "other" for combinations of these indicators that do not fit 
male and female; and to use appropriate terms, such as gay, lesbian, bisexual, 
transgender, etc., to describe subjects' sexuality if the research addresses this.  

Submission  
Our online submission system guides you stepwise through the process of entering your 
article details and uploading your files. The system converts your article files to a single 
PDF file used in the peer-review process. Editable files (e.g., Word, LaTeX) are 
required to typeset your article for final publication. All correspondence, including 
notification of the Editor's decision and requests for revision, is sent by e-mail.  

Submit your article  
Please submit your article via http://ees.elsevier.com/appetite/.  

Referees  
Please submit, with the manuscript, the names, addresses and e-mail addresses of three 
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potential referees along with your reasons for suggesting them. Note that the editor 
retains the sole right to decide whether or not the suggested reviewers are used.  

PREPARATION  

NEW SUBMISSIONS  
Submission to this journal proceeds totally online and you will be guided stepwise 
through the creation and uploading of your files. The system automatically converts 
your files to a single PDF file, which is used in the peer-review process. 
As part of the Your Paper Your Way service, you may choose to submit your 
manuscript as a single file to be used in the refereeing process. This can be a PDF file or 
a Word document, in any format or lay- out that can be used by referees to evaluate 
your manuscript. It should contain high enough quality figures for refereeing. If you 
prefer to do so, you may still provide all or some of the source files at the initial 
submission. Please note that individual figure files larger than 10 MB must be uploaded 
separately.  

Appetite has published an editorial with guidelines on design and statistics, which 
authors are encouraged to consult.  

References  
There are no strict requirements on reference formatting at submission. References can 
be in any style or format as long as the style is consistent. Where applicable, author(s) 
name(s), journal title/book title, chapter title/article title, year of publication, volume 
number/book chapter and the pagination must be present. Use of DOI is highly 
encouraged. The reference style used by the journal will be applied to the accepted 
article by Elsevier at the proof stage. Note that missing data will be highlighted at proof 
stage for the author to correct.  

Formatting requirements  
There are no strict formatting requirements but all manuscripts must contain the 
essential elements needed to convey your manuscript, for example Abstract, Keywords, 
Introduction, Materials and Methods, Results, Conclusions, Artwork and Tables with 
Captions. 
If your article includes any Videos and/or other Supplementary material, this should be 
included in your initial submission for peer review purposes.  

Divide the article into clearly defined sections.  

Please ensure your paper has consecutive line numbering, this is an essential peer 
review requirement.  

Figures and tables embedded in text  
Please ensure the figures and the tables included in the single file are placed next to the 
relevant text in the manuscript, rather than at the bottom or the top of the file. The 
corresponding caption should be placed directly below the figure or table.  

Peer review  
This journal operates a single blind review process. All contributions will be initially 
assessed by the editor for suitability for the journal. Papers deemed suitable are then 
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typically sent to a minimum of two independent expert reviewers to assess the scientific 
quality of the paper. The Editor is responsible for the final decision regarding 
acceptance or rejection of articles. The Editor's decision is final. More information on 
types of peer review.  

REVISED SUBMISSIONS  
Number all the pages of the manuscript consecutively and make sure line numbers are 
included too.  

Use of word processing software  
Regardless of the file format of the original submission, at revision you must provide us 
with an editable file of the entire article. Keep the layout of the text as simple as 
possible. Most formatting codes will be removed and replaced on processing the article. 
The electronic text should be prepared in a way very similar to that of conventional 
manuscripts (see also the Guide to Publishing with Elsevier). See also the section on 
Electronic artwork.  

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 
'grammar-check' functions of your word processor.  

Article structure  

Subdivision - unnumbered sections  
Divide your article into clearly defined sections. Each subsection is given a brief 
heading. Each heading should appear on its own separate line. Subsections should be 
used as much as possible when cross- referencing text: refer to the subsection by 
heading as opposed to simply 'the text'.  

Introduction  
State the objectives of the work and provide an adequate background, avoiding a 
detailed literature survey or a summary of the results.  

Material and methods  
Provide sufficient details to allow the work to be reproduced by an independent 
researcher. Methods that are already published should be summarized, and indicated by 
a reference. If quoting directly from a previously published method, use quotation 
marks and also cite the source. Any modifications to existing methods should also be 
described.  

Results  
Results should be clear and concise.  

Discussion  
This should explore the significance of the results of the work, not repeat them. A 
combined Results and Discussion section is often appropriate. Avoid extensive citations 
and discussion of published literature.  

Conclusions  
The main conclusions of the study may be presented in a short Conclusions section, 
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which may stand alone or form a subsection of a Discussion or Results and Discussion 
section.  

Appendices  
Appendices are not encouraged. Critical details of Method should be described in that 
section of the manuscript.  

Essential title page information  

• Title. Concise and informative. Titles are often used in information-retrieval systems. 
Avoid abbreviations and formulae where possible. 
• Author names and affiliations. Please clearly indicate the given name(s) and family 
name(s) of each author and check that all names are accurately spelled. You can add 
your name between parentheses in your own script behind the English transliteration. 
Present the authors' affiliation addresses (where the actual work was done) below the 
names. Indicate all affiliations with a lower- case superscript letter immediately after the 
author's name and in front of the appropriate address. Provide the full postal address of 
each affiliation, including the country name and, if available, the e-mail address of each 
author.  

• Corresponding author. Clearly indicate who will handle correspondence at all stages 
of refereeing and publication, also post-publication. This responsibility includes 
answering any future queries about Methodology and Materials. Ensure that the e-
mail address is given and that contact details are kept up to date by the 
corresponding author.  

• Present/permanent address. If an author has moved since the work described in the 
article was done, or was visiting at the time, a 'Present address' (or 'Permanent address') 
may be indicated as a footnote to that author's name. The address at which the author 
actually did the work must be retained as the main, affiliation address. Superscript 
Arabic numerals are used for such footnotes.  

Abstract  
A concise and factual abstract is required. The abstract should state briefly the purpose 
of the research, the principal results and major conclusions. An abstract is often 
presented separately from the article, so it must be able to stand alone. For this reason, 
References should be avoided, but if essential, then cite the author(s) and year(s). Also, 
non-standard or uncommon abbreviations should be avoided, but if essential they must 
be defined at their first mention in the abstract itself. As per the journal style, the 
abstract text should not be more than 280 words (1500 characters including spaces).  

Graphical abstract  
Although a graphical abstract is optional, its use is encouraged as it draws more 
attention to the online article. The graphical abstract should summarize the contents of 
the article in a concise, pictorial form designed to capture the attention of a wide 
readership. Graphical abstracts should be submitted as a separate file in the online 
submission system. Image size: Please provide an image with a minimum of 531 × 1328 
pixels (h × w) or proportionally more. The image should be readable at a size of 5 × 13 
cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or 
MS Office files. You can view Example Graphical Abstracts on our information site.  
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Authors can make use of Elsevier's Illustration Services to ensure the best presentation 
of their images and in accordance with all technical requirements.  

Keywords  
Immediately after the abstract, provide a maximum of 6 keywords, using American 
spelling and avoiding general and plural terms and multiple concepts (avoid, for 
example, 'and', 'of'). Be sparing with abbreviations: only abbreviations firmly 
established in the field may be eligible. These keywords will be used for indexing 
purposes.  

Abbreviations  
Define abbreviations that are not standard in this field in a footnote to be placed on the 
first page of the article. Such abbreviations that are unavoidable in the abstract must be 
defined at their first mention there, as well as in the footnote. Ensure consistency of 
abbreviations throughout the article.  

Acknowledgements  
Collate acknowledgements in a separate section at the end of the article before the 
references and do not, therefore, include them on the title page, as a footnote to the title 
or otherwise. List here those individuals who provided help during the research (e.g., 
providing language help, writing assistance or proof reading the article, etc.).  

Formatting of funding sources  
List funding sources in this standard way to facilitate compliance to funder's 
requirements:  

Funding: This work was supported by the National Institutes of Health [grant numbers 
xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; 
and the United States Institutes of Peace [grant number aaaa].  

It is not necessary to include detailed descriptions on the program or type of grants and 
awards. When funding is from a block grant or other resources available to a university, 
college, or other research institution, submit the name of the institute or organization 
that provided the funding.  

If no funding has been provided for the research, please include the following sentence:  

This research did not receive any specific grant from funding agencies in the public, 
commercial, or not-for-profit sectors.  

Units  
Follow internationally accepted rules and conventions: use the international system of 
units (SI). If other units are mentioned, please give their equivalent in SI. The one 
exception to this rule is that energy may be expressed in kilocalories (kcal) or joules.  

Math formulae  
Please submit math equations as editable text and not as images. Present simple 
formulae in line with normal text where possible and use the solidus (/) instead of a 
horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be 
presented in italics. Powers of e are often more conveniently denoted by exp. Number 
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consecutively any equations that have to be displayed separately from the text (if 
referred to explicitly in the text).  

Footnotes  
Footnotes should be used sparingly. Number them consecutively throughout the article. 
Many word processors build footnotes into the text, and this feature may be used. 
Should this not be the case, indicate the position of footnotes in the text and present the 
footnotes themselves separately at the end of the article.  

Artwork  
Electronic artwork 
General points 
• Make sure you use uniform lettering and sizing of your original artwork. 
• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier. 
• Number the illustrations according to their sequence in the text. 
• Use a logical naming convention for your artwork files. 
• Indicate per figure if it is a single, 1.5 or 2-column fitting image. 
• For Word submissions only, you may still provide figures and their captions, and 
tables within a single file at the revision stage. 
• Please note that individual figure files larger than 10 MB must be provided in separate 
source files. A detailed guide on electronic artwork is available. 
You are urged to visit this site; some excerpts from the detailed information are 
given here. Formats 
Regardless of the application used, when your electronic artwork is finalized, please 
'save as' or convert the images to one of the following formats (note the resolution 
requirements for line drawings, halftones, and line/halftone combinations given below): 
EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'. 
TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 
300 dpi. 
TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi. 
TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum 
of 500 dpi is required. 
Please do not: 
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the 
resolution is too low. • Supply files that are too low in resolution. 
• Submit graphics that are disproportionately large for the content.  

Color artwork  
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS 
(or PDF), or MS Office files) and with the correct resolution. If, together with your 
accepted article, you submit usable color figures then Elsevier will ensure, at no 
additional charge, that these figures will appear in color online (e.g., ScienceDirect and 
other sites) regardless of whether or not these illustrations are reproduced in color in the 
printed version. For color reproduction in print, you will receive information 
regarding the costs from Elsevier after receipt of your accepted article. Please 
indicate your preference for color: in print or online only. Further information on the 
preparation of electronic artwork.  

Illustration services  
Elsevier's WebShop offers Illustration Services to authors preparing to submit a 
manuscript but concerned about the quality of the images accompanying their article. 
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Elsevier's expert illustrators can produce scientific, technical and medical-style images, 
as well as a full range of charts, tables and graphs. Image 'polishing' is also available, 
where our illustrators take your image(s) and improve them to a professional standard. 
Please visit the website to find out more.  

Figure captions  
Ensure that each illustration has a caption. A caption should comprise a brief title (not 
on the figure itself) and a description of the illustration. Keep text in the illustrations 
themselves to a minimum but explain all symbols and abbreviations used.  

Tables  
Please submit tables as editable text and not as images. Tables can be placed either next 
to the relevant text in the article, or on separate page(s) at the end. Number tables 
consecutively in accordance with their appearance in the text and place any table notes 
below the table body. Be sparing in the use of tables and ensure that the data presented 
in them do not duplicate results described elsewhere in the article. Please avoid using 
vertical rules and shading in table cells.  

References  

Citation in text  
Please ensure that every reference cited in the text is also present in the reference list 
(and vice versa). Any references cited in the abstract must be given in full. Unpublished 
results and personal communications are not recommended in the reference list, but may 
be mentioned in the text. If these references are included in the reference list they 
should follow the standard reference style of the journal and should include a 
substitution of the publication date with either 'Unpublished results' or 'Personal 
communication'. Citation of a reference as 'in press' implies that the item has been 
accepted for publication.  

Web references  
As a minimum, the full URL should be given and the date when the reference was last 
accessed. Any further information, if known (DOI, author names, dates, reference to a 
source publication, etc.), should also be given. Web references can be listed separately 
(e.g., after the reference list) under a different heading if desired, or can be included in 
the reference list.  

Data references  
This journal encourages you to cite underlying or relevant datasets in your manuscript 
by citing them in your text and including a data reference in your Reference List. Data 
references should include the following elements: author name(s), dataset title, data 
repository, version (where available), year, and global persistent identifier. Add 
[dataset] immediately before the reference so we can properly identify it as a data 
reference. The [dataset] identifier will not appear in your published article.  

References in a special issue  
Please ensure that the words 'this issue' are added to any references in the list (and any 
citations in the text) to other articles in the same Special Issue.  

Reference management software  
Most Elsevier journals have their reference template available in many of the most 
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popular reference management software products. These include all products that 
support Citation Style Language styles, such as Mendeley and Zotero, as well as 
EndNote. Using the word processor plug-ins from these products, authors only need to 
select the appropriate journal template when preparing their article, after which citations 
and bibliographies will be automatically formatted in the journal's style. If no template 
is yet available for this journal, please follow the format of the sample references and 
citations as shown in this Guide. If you use reference management software, please 
ensure that you remove all field codes before submitting the electronic manuscript. 
More information on how to remove field codes.  

Users of Mendeley Desktop can easily install the reference style for this journal by 
clicking the following link: 
http://open.mendeley.com/use-citation-style/appetite 
When preparing your manuscript, you will then be able to select this style using the 
Mendeley plug- ins for Microsoft Word or LibreOffice.  

Reference formatting  
There are no strict requirements on reference formatting at submission. References can 
be in any style or format as long as the style is consistent. Where applicable, author(s) 
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Appendix B 

Quality Rating Scale 

Description of subjects 
 
Item 1. Diagnostic method and criteria for inclusion and exclusion 

0 poor description and inappropriate method/criteria 
1 full description or appropriate method/criteria 
2 full description and appropriate method/criteria 

 
Item 2. Documentation or demonstration of reliability of diagnostic methodology 

0 poor or no reliability documentation 

1 brief reliability documentation (documentation in the literature is sufficient, even 
if it is not explicitly cited) 

2 full reliability documentation (documentation of within-study reliability 
necessary) 

 
Item 3. Description of relevant comorbidities 

0 poor or no description of relevant comorbidities 
1 brief description of relevant comorbidities 
2 full description of relevant comorbidities 

 
Item 4. Description of numbers of subjects screened, included, and excluded 

0 poor or no description of numbers screened, included, and excluded 
1 brief description of numbers screened, included, and excluded 
2 full description of numbers screened, included, and excluded 

 
Item 5. Was the participation rate of eligible persons at least 50%? 

0 No 
1 Yes, does not clearly state this  
2 Yes- Clearly states this and close to or all eligible persons participated 

 
Definition and delivery of paradigm 
 
Item 6. Paradigm(s) (including control/comparison groups) are sufficiently  
described or referenced to allow for replication 

0 poor or no paradigm description or references 

1 brief paradigm description or references (also if full description of one group and 
poor description of another) 

2 full paradigm description or references  
 
Item 7. Is the paradigm being used to measure the primary variable of interest? 

0 poor description or not stated 
1 Partial description of primary variable 
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2 Full description of primary variable 
 
Outcome measures 
 
Item 8. Does the study report the raw scores for the primary variable of interest? 

0 No 
1 Partial reporting (e.g. provide reaction times for food, but not for each group) 
2 All of the raw scores reported for all groups and for all stimuli-types 

 
Item 9. Were key potential confounding variables measured and adjusted statistically 
for their impact on the relationship between the paradigm and outcome? 

0 poor or no description of confounding variables 
1 brief description of confounding variables 
2 full description adjustment for confounding variables  

 
Item 10. Outcome assessment by raters blinded to participant group and with 
established reliability 

0 poor or no blinding of raters to participant group (eg, rating by therapist, non-
blind independent rater, or patient self-report) and reliability not reported 

1 blinding of independent raters to participant group or established reliability 
2 blinding of independent raters to participant group and established reliability 

 
Item 11. Discussion of safety and adverse events during study experiment(s)? 

0 poor or no discussion of safety and adverse events 
1 brief discussion of safety and adverse events 
2 full discussion of safety and adverse events 

 
Data analysis 
 
Item 12. Description of dropouts and withdrawals in the procedure 

0 poor or no description of dropouts and withdrawals 
1 brief description of dropouts and withdrawals 

2 full description of dropouts and withdrawals (must be explicitly stated and 
include reasons for dropouts and withdrawals) 

 
Item 13. Were all of the recruited participants included in the analysis? 

0 No description 

1 Not all participants were not included in the analysis, or a poor description was 
provided 

2 Yes, all of the participants were included and adequately described 
 
Item 14. Appropriate statistical tests (eg, use of Bonferroni correction, longitudinal 
data analysis, adjustment only for a priori identified confounders) 

0 inappropriate statistics, extensive data dredging, or no information about 
appropriateness of statistics 

1 moderately appropriate, though unsophisticated, statistics and/or moderate data 
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dredging 
2 fully appropriate statistics and minimal data dredging in primary findings 

 
 
 
Item 15. Adequate sample size 

0 inadequate justification and inadequate sample size 
1 adequate justification or adequate sample size 
2 adequate justification and adequate sample size 

 
Experimental group assignment 
 
Item 16. A priori relevant hypotheses that justify comparison group(s) 

0 poor or no justification of comparison group(s) 
1 brief or incomplete justification of comparison group(s) 
2 full justification of comparison group(s) 

 
Item 17. Comparison group(s) from same population and time frame as experimental 
group 

0 comparison group(s) from significantly different population and/or time frame 
1 comparison group(s) from moderately different population and/or time frame 
2 comparison group(s) from same population and time frame 

 
Overall quality of study 
 
Item 18. Conclusions of study justified by sample, measures, and data analysis, as 
presented (note: useful to look at conclusions as stated in study abstract) 

0 

poor or no justification of conclusions from results as presented or insufficient 
information to evaluate (eg, sample or treatment insufficiently documented, data 
analysis does not support conclusions, or numbers of withdrawals or dropouts 
makes findings unsupportable) 

1 some conclusions of study justified, or partial information presented to evaluate 
2 all conclusions of study justified, and complete information presented to evaluate 

 
Item 19. Omnibus rating: please provide an overall rating of the quality of the study, 
taking into account the adequacy of description, the quality of study design, data 
analysis, and justification of conclusions. 
 
18 items in total/score range 0-36 
 
1 = exceptionally poor (0-3)    
2 = very poor (4-8) 
3 = moderately poor (9-12) 
4 = average (13-17) 
5 = moderately good (18-23) 
6 = very good (24-30) 
7 = exceptionally good (31-36) 
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Chapter Two. Bridging Chapter 

This chapter provides an overview of both i) the meta-analysis in chapter one on 

attentional biases (ABs) in binge eating disorder (BED) and subthreshold binge eating 

(BE) without compensatory behaviours, and ii) the meta-analysis in chapter three on 

eating disorder-focused family therapy (ED-FT) and multifamily therapy (MFT) for 

children and adolescents with a diagnosis of anorexia nervosa (AN) or bulimia nervosa 

(BN).  Firstly, the theoretical underpinnings of the meta-analysis from chapter one are 

discussed. The results from this meta-analysis are then discussed in relation to the 

theory that has been outlined.  

This chapter then discusses how the meta-analysis in chapter three relates to the 

previous paper by providing an overview of the current first-line treatments for all 

eating disorders (EDs) across the lifespan. The second meta-analysis reviews the 

literature on the current treatment for EDs in children and adolescents (ED-FT) and 

compares the results from these gold-standard randomised controlled trials (RCTs) to 

the developing evidence base of an alternative treatment, MFT, that is receiving 

increasing attention. The theoretical framework for these treatment models is also 

discussed. This chapter concludes by outlining the aims of the meta-analysis presented 

in chapter three.   

Theoretical Underpinning of BED 

There is no widely accepted specific theoretical model of BED (Burton & 

Abbott, 2017). Instead, research to date has explored whether BED fits into any of the 

existing theoretical models of eating disorders such as those for anorexia nervosa (AN) 

and bulimia nervosa (BN). This appears to have led researchers to trial treatments of 



INFORMATION PROCESSING AND FAMILY-BASED INTERVENTIONS IN EATING 
DISORDERS 
 

74 

BED based on the theoretical understanding of EDs more generally. Therefore, an 

evidence-based understanding of the theoretical underpinnings of the 

psychopathological mechanisms that are specific to BED has not yet been developed. It 

is important that this is developed, so that researchers and clinicians can be sure that the 

intervention being delivered is targeting the correct psychopathological factors that 

maintain the disorder.  

One theoretical ED model that has been applied to BED is the ‘escape’ theory 

(Heatherton & Baumeister, 1991), which proposes that people who binge-eat escape by 

averting their attention away from internal or external threat information. In particular, 

the urge to avoid negative affect (an internal threat) can trigger a binge episode (Stojek 

et al., 2018), and is thought to maintain the behaviour (Shafran, Lee, Cooper, Palmer & 

Fairburn, 2007). To date, however, research that has used threat-based cues when 

investigating ABs in BED has not been conducted (Stojek et al., 2018). Furthermore, 

this theory does not account for the possibility that BE is maintained by a decrease in 

negative affect post- binge (Haedt-Matt & Keel, 2011). Therefore, it does not 

adequately explain the maintaining factors in BED.   

The emotional regulation model is another framework in which BED has been 

considered. This model theorises that episodes of BE are triggered by negative 

emotions. Over time, the act of BE becomes a mechanism to reduce the negative affect 

by providing emotional comfort and distraction (Haedt-Matt & Keel, 2011). Therefore, 

the emotional regulation model consists of two hypotheses: a) negative or 

uncomfortable emotions become associated with a trigger for BE, and b) BE is 

associated with the immediate decrease in negative affect. Several studies have 

supported the first aspect of the theory (Haedt-Matt & Keel, 2011). For example, Chau, 

Touyz, & Hill (2004) found that a negative mood condition was associated with a larger 

consumption of food compared to a neutral condition. However, there is inconsistent 



INFORMATION PROCESSING AND FAMILY-BASED INTERVENTIONS IN EATING 
DISORDERS 
 

75 

empirical support for the second aspect of the theory, weakening the applicability of this 

model to BED. A recent meta-analysis also failed to support the model by finding a 

larger effect (.50) for an increase in negative affect following BE (Haedt-Matt & Keel, 

2011). This model is further weakened by the use of retrospective research as this relies 

on memory which may not be accurate and is not as robust as other experimental 

designs (Shiffman, Stone, & Hufford, 2008).  

The transdiagnostic model of eating disorders posits that there are common 

psychopathological processes that maintain all eating disorders, including BED 

(Fairburn, Cooper & Shafran, 2003). The model theorises that common clinical features 

such as an over-evaluation of weight, shape and control, perfectionism, and low self-

esteem maintain ED symptoms, such as BE. However, this theory can be difficult to 

apply to BED, as very few studies have explored how BED fits within this model. In 

particular, previous research has not explicitly explored how possible biases in 

information processing may relate to the dysfunctional schema for self-evaluation, 

which is seen as integral to the model (Burton & Abbott, 2017). Furthermore, recent 

literature has argued that this theory requires updating to consider the core maintenance 

factors of the extreme spectrum of EDs and biological factors, which it currently does 

not (Treasure, Leslie, Chami, & Fernandez-Aranda, 2018). This is because the current 

treatment for BED is based on this model, and is only moderately effective, indicating 

that it does not fully address all relevant factors (Treasure et al., 2018).  

The most empirically tested model of EDs is the cognitive model (Fairburn, 

1981). This model suggests that the meaning placed on stimuli in the environment is 

influenced by internal schema, and this affects how information is processed. The way 

in which information is processed is thought to affect cognitions and emotions, which in 

turn has an impact on an individual’s behaviours. However, this model has been 
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criticised for basing some of its empirical findings on community samples (Cooper, 

2003), and for placing undue emphasis on the importance of dieting as maintaining BE, 

which has not been supported empirically (Cooper, Wells, & Todd, 2004). In particular 

this has been highlighted by research such as Allen, Byrne, and McLean (2012) who 

have used structural equation modelling to indicate that this model does not account for 

all variables in BED such as dietary restraint.  

The cognitive model of BN (Cooper et al., 2004) provides a comprehensive 

framework for the development and maintenance of BE, significant components of 

which appear to be relevant to BED. This model suggests that triggering events can be 

either related to the ED, such as cues that relate to eating, body weight and shape, or 

unrelated, such as an argument. This event activates negative self-beliefs, leading to 

negative appraisals about the self.  

The model then theorises that people with EDs have learnt to manage these 

appraisals through eating. This is because eating is associated with lowering arousal 

levels and facilitates an ability to escape from negative self-awareness. Individuals with 

EDs also have thoughts that they may ‘lose control’ of their negative thoughts if they do 

not eat. These thoughts about eating are considered ‘permissive thoughts’ about eating, 

as they allow the individual to believe the positive consequence of eating, at least in the 

short term.  

However, people with EDs have also developed negative beliefs about food, that 

can be first-order thoughts that relate to assumptions linking eating with weight gain, 

such as ‘I will get fat if I eat’, or second-order thoughts that link eating with core 

beliefs, such as ‘If I eat, then I’ve failed’. The conflict arising from having negative 

thoughts along with the permissive thoughts about eating are thought to cause feelings 

of distress, which precipitates the binging episode. When positive beliefs about BE give 

way to the negative, compensatory behaviours take place in order to avoid weight gain 
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and reduce negative self-worth. Therefore, it is possible that people with BED may not 

experience negative appraisals of eating which are as prominent. It is also possible that 

they may not experience the same degree of fear of weight gain, compared with people 

with a diagnosis of other EDs.  

Results of the MA in BED and its Relation to Theory  

Information processing relies on three main components: cognitive or ABs, 

working memory, and judgement (Brooks, Prince, Stahl, Campbell & Treasure, 2011). 

The meta-analysis in chapter one explored whether people with a diagnosis of clinical 

or subthreshold BED exhibit greater ABs towards food cues, compared with controls. 

The aim was to test the relevance of the cognitive models of EDs.  

Of the 13 studies that met inclusion criteria, five provided the necessary data to 

be able to meta-analyse the findings. It was noted that few meta-analyses examine 

components of cues separately, and they in fact calculate an ‘AB score’ which they use 

for their analyses (Brooks et al., 2011; Field, Munafo & Franken, 2009). This meta-

analysis replicated this: an AB score was calculated for each study by calculating the 

mean difference between reaction times for food cues and neutral cues.  

The results indicated that the BED group produce marginally larger AB scores 

compared to controls. This may be explained by the approach avoidance notion 

highlighted by Cooper et al. (2004), as the BED group may have been exhibiting 

hypervigilance to cues that activate negative self-beliefs. However, the pooled Hedges’s 

g of -.12 (95% CI: -.36, .12), showed a non-effect that was not significant (p = .339). 

This result indicates that the BED group find their attention is drawn towards disorder-

salient cues faster compared with neutral cues. Crucially, this difference is not 

significantly larger than those without an ED.  
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This does not support the cognitive model or integrated cognitive-behavioural 

model as these models state that people with EDs hold dysfunctional schemas about 

body weight and shape, which has an impact on how they attend to stimuli in their 

environment (Fairburn, 2008). Therefore, according to this model, the BED group 

should be hypervigilant towards cues that activate distorted schemas, such as food. 

It may be possible that the BED group differ to those with AN and BN as they 

may be more sensitive to other cues that trigger negative cognitions about eating, body 

weight and shape. For example, it may be that cues related to their appearance or self-

worth are more effective than traditional food cues (Svaldi, Bender & Tuschen- Caffier, 

2010). It is also possible that the results may be better explained by other theoretical 

models, which may have clinical implications on the treatment of BED, which are 

discussed in chapter five. 

Interventions for Eating Disorders 

The transdiagnostic model (Fairburn et al., 2003) and cognitive behavioural 

model (Fairburn, 2008) of AN and BN have led to the development of cognitive 

behavioural therapy (CBT) for EDs. Cognitive behavioural therapy (CBT) is 

increasingly considered the most effective treatment for BED (Hilbert et al., 2018). It is 

based on the components of CBT for BN, focusing treatment on breaking the diet-binge 

cycle by encouraging regular and structured eating (Lacovino, Gredysa, Altman & 

Wilfley, 2012). It aims to modify negative self-beliefs, improving self-esteem and 

concerns about weight and shape. It also encourages weight-control behaviours by self-

monitoring and goal-setting. Therefore, the aim is to eradicate BE behaviours, with a 

secondary aim being weight-stabilisation (Lacovino et al., 2012).  CBT has been shown 

to result in remission in 50% of patients with BED (Brownley et al., 2016), with 65-

70% of patients experiencing a reduction in BE within the first four weeks of treatment 
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(Grilo, 2017). Currently, the National Institute for Health and Care Excellence (NICE, 

2017) guidelines recommend a self-help version of CBT as first-line treatment of BED. 

However, a systematic review of psychological treatments for BED highlighted that 

CBT has been shown to be ineffective at lowering participants’ weight (Brownley, 

Berkman, Sedway, Lohr & Bulik, 2007). This is an important limitation of CBT for 

BED, because although psychological functioning is improved by reducing the 

frequency of BE, weight gain and obesity continue to increase an individual’s risk of 

secondary health complications and psychiatric co-morbidities (Pacanowski et al., 

2018). The focus of weight stabilisation is pivotal in the treatment of AN and BN, and 

successful outcomes of treatment are often measured by rates of remission, which 

includes weight gain (Couturier, Szatmari & Kimber, 2013). Furthermore, studies have 

shown that people with a diagnosis of BED experience significant weight fluctuation, 

compared with non-BED controls (Amianto, Ottone, Daga & Fassino, 2015). Therefore, 

the measure of successful treatment of BED is thought to be abstinence from BE, and 

weight stabilization or weight loss, depending on the patient’s baseline presentation 

(Amianto et al., 2015).  

CBT has also been adapted to treat AN or BN, under the name of CBT-ED 

(Waller et al., 2011). While the National Institute for Health and Care Excellence 

(NICE; 2017) guidelines currently recommend CBT-ED as first-line treatment for 

adults with a diagnosis of AN or BN, this does not extend to working with children and 

adolescents with AN or BN (NICE, 2017; Couturier et al., 2013). Instead, eating 

disorder-focused family therapy (ED-FT) is considered to have the strongest evidence-

base for treating this population (NICE, 2017).  

While the meta-analysis on ABs in BED enables further exploration of how the 

disorder fits in with existing theoretical and treatment models for EDs, the second meta-
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analysis examines the clinical implications of the current treatment model used to treat 

AN and BN in children and adolescents.  

Theoretical Underpinnings of ED-FT and MFT 

ED-FT is rooted within a family systems framework; drawing on a range of 

systemic and narrative principles and intervention techniques, while specifically 

focusing on the treatment of EDs (Eisler, Simic Blessitt, & Dodge, 2016). The 

theoretical underpinnings of the treatment have led to the development of treatment 

manuals and, in total, three manuals have been produced: Robin et al. (1994) were the 

first to produce a manual on behavioural family systems therapy for AN. This manual 

aims to treat AN within a multidisciplinary framework, by implementing treatment via a 

range of professionals such as dieticians, paediatricians and therapists. Its aims are to 

support the young person to restore their weight, change eating habits and help them to 

regain a developmentally-appropriate level of autonomy within the family system 

(Robin, 2003). This was followed by Eisler et al. (2016), who published a manual for 

anorexia-focused family therapy (FT-AN), and Lock, Le Grange, Agras, & Dare (2001), 

who produced a similar manual of family-based treatment for AN (FBT-AN) and BN 

(FBT-BN; Lock & Le Grange, 2013). FBT-BN places slightly more emphasis on giving 

the adolescent time alone in sessions as well as with their parents, which FT-AN does 

not (Lock & Le Grange, 2013).  Otherwise, FBT-AN, FBT-BN and FT-AN are very 

similar in their approach, particularly as Lock originally worked at the Maudsley 

Hospital under Eisler’s team, before branching off to develop the family-based 

treatment (Eisler et al., 2016). They all emphasise the importance of supporting the 

family to challenge the ED (Jewell, Blessitt, Stewart, Simic, & Eisler, 2016). 

The majority of the research to date has centred on the efficacy of FT-AN, FBT-

AN and FBT-BN. However, not enough research has been conducted on each manual to 
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be able to investigate them separately. Therefore, the term ‘ED-FT’ is commonly used 

within research (Jewell et al., 2016) and by NICE guidelines (2017) as an umbrella term 

to refer to all of the treatment approaches. While it is beyond the scope of this thesis to 

discuss in detail the theoretical underpinnings of ED-FT, the key shared principles from 

these manuals are discussed.  

The first principle of ED-FT is to collaboratively work with the family to bring 

about change within the system. The treatment uses systemic techniques such as circular 

questioning to help the family explore multiple narratives for the same event and 

highlight differing perspectives (Dallos & Draper, 2000). Exploring the meaning 

attached to events enables the family to understand the differing function of the 

behaviours or situations.  

The second principle is that the young person is not in control of their 

behaviours, but rather, the ED is in control of them (Lock & Le Grange, 2013). The aim 

of the treatment is to support the parents to temporarily ‘take control’ of their child’s 

eating, until the child regains the strength to fight the ED themselves. The family life-

cycle theory (Carter & McGoldrick, 2005) proposes that the family evolves through 

predictable developmental cycles; however, it can be difficult to adapt and change the 

homeostasis when unexpected events such as illness occur (Eisler et al., 2016). ED-FT 

advises the therapist to hold the family in positive regard at all times, encouraging the 

family to challenge their own processes rather than initiating direct interventions (Lock 

& Le Grange, 2013).  

 Finally, focus on the here-and-now (Eisler et al., 2016) is used within 

ED-FT, to encourage diminishing the behaviours and routines that are thought to be 

maintaining the ED. Principles derived from the maintenance framework are used to not 

make assumptions about the predisposing factors, but focus instead on how the family 

are organising themselves around the problem at present. This is achieved by sharing 
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tentative hypotheses based on any observations and inviting the family to give their 

perspectives (Eisler et al., 2016).  

Multifamily therapy (MFT) is a method of delivering treatment to more than one 

family in group form (Jewell et al., 2016). Various models of MFT have emerged; 

however, the focus of this thesis is specifically on MFT that has been derived from ED-

FT. This model of MFT uses the same principles of ED-FT but treats five-to-seven 

families at a time. The rationale is that families benefit from learning from each other 

and reduce feelings of isolation and shame (Jewell et al., 2016). Therefore, here on in, 

the term ‘MFT’ will be used to refer to MFT that uses the ED-FT framework.  

MFT was pioneered by Laqueur (1972), who worked with patients hospitalised 

for symptoms of schizophrenia. They found that treating multiple families in one group 

improved the communication styles within and between families. The treatment model 

has since been applied to EDs and, more recently, applied to treating children and 

adolescents with EDs (Sholz &Asen, 2001). Currently, NICE (2017) guidelines 

recommend that ED-FT for AN can be delivered in MFT format. The theoretical 

framework on which MFT was developed is the same as the systemic principles that 

have been used in ED-FT. However, a key addition is that it draws on the systemic idea 

that negative feedback loops across sub-systems can cause difficulties in relationships 

(Asen, 2002). Changes within subsystems are made by exposing families to other 

families, as this allows them to gather different perspectives and mutual learning (Sholz 

& Asen, 2001).  

While these systemic principles are clearly defined by the treatment models, 

they are difficult to measure and therefore difficult to investigate. Historically, there 

have been challenges in evidencing the efficacy of family therapy, with CBT lending 

itself more easily to RCTs (Frude, 1980). However, ED-FT has shown itself to be a 

strong contender when treating children and adolescents with EDs, which in part may 
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be due to it being manualised (Lock & Le Grange, 2013; Eisler et al., 2016). This is 

reflected in the 2017 change to NICE guidelines, which made clear recommendations to 

deliver ED-FT as first-line treatment to children and adolescents with EDs. Specifically, 

it advises the delivery of individual ED-FT for AN and BN, or a combination of 

individual ED-FT and MFT when treating children with a diagnosis of AN. The NICE 

guidelines (2017) do not specify whether a specific form of ED-FT should be followed 

when delivering the intervention. The research in this field reflects this, by using 

interchangeable terms when investigating the treatment model. Furthermore, it is 

unclear from the existing literature whether there are particular factors that influence the 

success of ED-FT above other family therapy approaches.  

The evidence-base for MFT is still in its infancy and is hindered by the quality 

of the research, as much of the existing literature to date is from case studies. A recent 

RCT comparing MFT to ED-FT found that the MFT group had higher rates of 

remission at end of treatment (EOT) and follow-up (Eisler, 2016).  

This result highlighted the need to investigate whether other forms of family 

therapy, including MFT, are effective when compared with ED-FT. This has not 

previously been investigated as previous meta-analyses have focused on comparing ED-

FT with individual treatment (Couturier et al., 2013). Therefore, it was decided to 

conduct a meta-analysis specifically comparing rates of remission at EOT and follow-up 

for ED-FT to other forms of FT. As the RCT by Eisler et al. (2016) is the only one to 

have been completed in MFT, a meta-analysis of pre- and post-group outcomes for 

MFT was conducted, in order to investigate preliminary trends in the intervention.  

Aims of the Meta-Analysis in Chapter Three 

ED-FT is not found to be successful with all families (Le Grange et al., 2016). 

There are many possible factors that may contribute towards successful treatment 
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outcomes, including treatment fidelity, the quality of the research, and the impact of the 

service context in which the treatment is delivered (Hartling, Dryden & Klassen, 2009; 

Le Grange, Lock, Agras, Bryson & Jo, 2015; Prowse & Nagel, 2015). It is still also 

unclear whether ED-FT owes its success to a particular aspect of the treatment model, 

such as the use of a family meal (Cook- Darzens, 2016), delivering ED-FT to multiple 

families at one time (as in MFT), or adherence to the systemic principles described 

above. This has potential clinical implications as, at best, the current treatment model is 

successful in just over 60% of cases (Eisler et al., 2016). The proportion of children and 

adolescents who do not respond to treatment are at risk of suffering from an ED into 

adulthood, making their symptoms chronic and harder to successfully treat (Watson & 

Bulik, 2013). EDs are associated with low quality of life, high levels of disease burden 

and psychological co-morbidity (Le, Hay, & Mihalopoulos, 2017). Critically, AN has 

the highest mortality rate of any psychological diagnosis (Sadock & Sadock, 2017). 

Therefore, developing a greater understanding of how to successfully treat the disorder 

in childhood is vital. It is hoped that the results of the meta-analysis in chapter three will 

highlight key areas for future research that can inform the development of more robust 

treatment approaches. In particular, it hopes to answer whether ED-FT is as successful 

when compared with other forms of FT or modifications to the model, such as MFT.  
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Abstract 
Eating disorder-focused family therapy (ED-FT) is the recommended treatment for 

young people with eating disorders (EDs). ED-FT has not previously been compared 

with other forms of family therapy (FT) or modifications to ED-FT, such as multifamily 

therapy (MFT). This review aimed to compare randomised controlled trials (RCTs) of 

ED-FT with the emerging evidence-base for MFT. Literature searches using 

PsychINFO, EMBASE, Medline, Pubmed and CINAHL were conducted in January 

2018. Inclusion criteria comprised RCTs for ED-FT, and any quantitative study that 

investigated MFT with young people with EDs. Seven studies compared ED-FT with 

individual treatment, yielding a pooled odds ratio (OR) effect of 2.04 (95% CI: 1.13, 

3.66). Five studies compared ED-FT to other forms of FT, generating a pooled OR 

effect of .63 (95% CI: .34, 1.15). The seven studies investigating MFT yielded a pooled 

Hedges’s g effect of .64 (95% CI: .23, 1.05), indicating a significant effect on weight 

gain post-treatment. The generation of evidence in support of ED-FT compared with 

individual treatment has increased; however, the review indicated that the efficacy of 

ED-FT is more variable when compared with other forms of FT, highlighting the need 

for further investigation. The methodological quality of the studies on MFT needs to be 

improved before firm conclusions can be made about the efficacy of delivering ED-FT 

in MFT format.  

Keywords: Children, adolescents, eating disorder, treatment, Multifamily therapy 
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Introduction 

The theoretical origin of multi-family therapy (MFT) for eating disorders (EDs) 

lies within eating disorder- focused family therapy (ED-FT). MFT is comparatively 

under-researched compared with ED-FT’s solid evidence-base, however is gaining 

increasing attention as an additional method to deliver ED-FT. The literature on ED-FT 

was last meta-analysed by Couturier, Szatmari, and Kimber in 2013. This review will 

synthesise the preliminary trends in MFT, and compare this to an updated review of 

ED-FT.  

Eating Disorders in Youth 

EDs are life-threatening mental health disorders, characterised by an excessive 

preoccupation with and over-evaluation of body weight and shape. Anorexia nervosa 

(AN) and bulimia nervosa (BN) are the most established diagnostic categories of EDs 

(American Psychiatric Association, 2013). AN is characterised by a significantly low 

body weight and intense fear of gaining weight, leading to a restriction in nutritional 

intake. BN is characterised by frequent episodes of binge eating, followed by 

compensatory behaviours such as purging (Costa & Melnik, 2016). Both AN and BN 

have serious physical consequences, with AN having the highest mortality rate of any 

psychiatric disorder (Sadock & Sadock, 2007). Approximately 13% of adolescents 

develop an ED by the age of 20 years (Stice, Marti & Rhode, 2013) and many go on to 

experience co-morbid difficulties, requiring hospital care (Le, Hay & Mihalopoulos, 

2017).  

In the last decade the development of evidence-based psychological treatments 

for children and adolescents with AN and BN has received increased attention. In 

particular, early intervention models of EDs are being developed to prevent the ED 
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from becoming chronic. In addition, the ‘access and waiting time standard’ stipulates 

that young people should begin treatment within four weeks of referral to community 

services (NHS England, 2015). This is important as AN in particular becomes more 

difficult to successfully treat in adulthood (Watson & Bulik, 2013).  

Background on ED-FT 

ED-FT is recommended by the National Institute for Health and Care Excellence 

(NICE) guidelines in England as the first-line treatment for AN and BN in children and 

adolescents (NICE, 2017). The Maudsley Child and Adolescent Eating Disorders 

Service (Dare & Eisler, 1997) developed and manualised AN-focused family therapy 

(FT-AN). Lock and Le Grange (2013) also manualised the treatment for AN and BN 

(Lock, Le Grange, Agras, & Dare, 2001; Lock, Le Grange, Agras, & Dare, 2002; Le 

Grange & Lock, 2007), which is referred to as ‘family-based treatment (FBT)’. The 

manuals by Lock and Le Grange (2013) were developed based on the early treatment 

studies at the Maudsley Hospital; the manuals are very similar and are often referred to 

using interchangeable terms (Eisler et al., 2016). Both therapeutic models draw on 

family systems theory and use a range of family therapy (FT) techniques to treat the ED 

in the young person’s day-to-day environment. The theoretical premise of the 

intervention is that rather than being the cause of the ED, the parents are useful 

resources that should be empowered to challenge the ED on behalf of the child (Eisler, 

Simic, Blessitt, & Dodge, 2016). The focus of treatment is therefore on the ‘here- and 

now’ ED symptoms. It comprises four phases in which carers take initial responsibility 

for the child’s eating, gradually giving responsibility back to the child when the ED 

symptoms have diminished, and they have weight-restored (Rienecke, 2017).  

The evidence-base for ED-FT is developing, observable in the steady increase in 

randomised control trials (RCTs) published over the last 20 years. These RCTs have 
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been extensively reviewed (Couturier et al., 2013; Fisher, Hetrick, & Rushford, 2010; 

Watson & Bulik, 2013). For example, Couturier et al. (2013) indicated that family-

based treatment that follows ‘Maudsley principles’ (i.e. either FT-AN or FBT) is 

superior to individual treatment for children and adolescents at six- and 12-month 

follow-ups. The meta-analysis was limited by the lack of quality assessment within the 

studies. They also did not conduct a meta-regression, and therefore did not investigate 

the possible impact of certain factors, such as treatment dose, on the effect sizes.  

However, research has highlighted some limitations of ED-FT. For example, 

Eisler, Le Grange & Lock (2015) indicated that 10-20% of clients receiving FT-AN 

require additional treatment, while others have reported remission rates in ED-FT as 

less than 50% at end of treatment (EOT) or six- to 12-month follow-up (Le Grange et 

al., 2016; Lock et al., 2010).   

Background on MFT 

Multifamily therapy (MFT) has been proposed as an alternative method of 

delivering ED-FT. MFT is a therapeutic model that treats multiple families at the same 

time. It is based on the concept that families experiencing similar difficulties can 

support and learn from each other by sharing their experiences (Asen & Schuff, 2006). 

It is also thought to relieve parents from feeling isolated, and give them a sense of de-

stigmatisation, by providing a space to share often-difficult emotions, such as fear, guilt 

and failure (Asen, 2002).  

The NICE (2017) guidelines recommend that FT-AN for children and 

adolescents can be delivered as a combination of single ED-FT and MFT.  Research 

into the effectiveness of MFT for children and adolescents with BN has also been 

conducted (Depestele et al., 2017; Gelin, Fuso, Hendrick, Cook-Darzens, & Simon, 

2015; Marzola et al., 2015; Stewart, Voulgari, Eisler, Hunt, & Simic, 2015); however, it 
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is not currently recommended by NICE. This may in part be due to a lack of research, as 

the majority of the research has focused on MFT for AN (Rienecke, 2017).   

Unlike single-family ED-FT, research into the effectiveness of MFT for children 

and adolescents with AN and BN appears to be in its infancy, as much of the existing 

literature has focused on the theoretical underpinnings of the treatment model or 

reporting of preliminary findings from service audits. Recent years have seen an 

increase in pilot studies (usually lacking a comparison or control group) and a few 

control trials. Eisler et al. (2016) conducted the only RCT, which found that 75% of the 

MFT group achieved good or intermediate outcomes on the Morgan-Russell Scale 

(Morgan & Russell, 1975) compared with 60% of the FT-AN group. While the 

methodological rigour of the research in MFT is not as robust as the RCTs on ED-FT, 

MFT does appear to be producing promising findings. However, to date, the research on 

MFT has not been systematically reviewed.  

As the evidence-base for MFT for the treatment of EDs is still growing, it may 

benefit from the findings being synthesised and compared with the evidence-base for 

the established treatment model for AN and BN. To the author’s knowledge, this will be 

the first meta-analysis comparing MFT for AN and BN with ED-FT for children and 

adolescents.  

Aims of the Review 

The aims of this review are twofold. First, it aims to provide an up-to-date meta-

analysis of ED-FT for children and adolescents with AN and BN. This review will 

differ to the one conducted by Couturier et al. (2013) as it will include studies that have 

compared ED-FT to other forms of FT or modification to ED-FT. Second, it aims to 

explore the effectiveness of MFT for children and adolescents with EDs by conducting 

a preliminary meta-analysis of the findings to date. It will also review the quality of 
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research for MFT alongside the research in ED-FT. It is hoped that synthesising the 

results will highlight themes that may have contributed towards the effectiveness of 

interventions, such as increase in weight; use of outcome measures that capture changes 

in ED psychopathology; adherence to specific treatment manuals; and the healthcare 

service contexts in which the studies were conducted.    

This meta-analysis aims to answer the following questions, in line with the study 

population, intervention, comparison, outcome and study type (PICOS) tool (Centre for 

Reviews and Dissemination Guidelines, 2009). In relation to this paper, the population 

is defined as children and adolescents with a diagnosis of AN or BN; the intervention is 

ED-FT or MFT; the comparison is other forms of treatment including other forms of 

family therapy or individual treatment; the outcome is measured as remission or factors 

pertaining to this, such as changes in weight; and the study type is RCTs for the studies 

on ED-FT and any quantitative experimental design for studies on MFT. Based on these 

criteria, the research questions this meta-analysis hopes to answer are:  

1. What are the remission rates for ED-FT compared with individual treatment at 

end of treatment and follow-up?  

2. What are the remission rates for ED-FT compared with other forms of FT at 

end of treatment and follow-up?  

3. Does the treatment dose (number of sessions) and study quality affect the 

pooled effect sizes for ED-FT, individual treatment and other forms of FT? 

4. Do patients receiving MFT experience an increase in weight from pre-

intervention to post-intervention?   
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Method 

Search 

Prior to commencing the search, The Cochrane Library and the international 

prospective register of systematic reviews (PROSPERO) were searched for existing 

similar reviews. The review protocol was registered on PROSPERO 

(CRD42018087286). The preferred reporting items for systematic reviews and meta-

analyses (PRISMA) guidelines were used to guide the search and analysis (Liberati et 

al, 2009). A systematic literature search was conducted from the following electronic 

databases: PsycINFO, EMBASE, Medline, Pubmed and CINAHL. Hand-searching of 

journals was also conducted by checking reference lists and search engines, such as 

Google Scholar. Grey literature was searched using the electronic thesis online service 

database, and journals that have published articles in the field were searched for 

relevant articles that were in press. Relevant papers were identified using the following 

search terms: “(eating disorder focused family therapy OR anorexia focused family 

therapy OR Maudsley Family-based therapy OR Family Therapy OR Maudsley Family 

therapy OR family based treatment OR Maudsley service model OR family-based 

approach OR Multi-family therapy OR multiple family therapy OR single family 

therapy)” AND (eating disorder* OR anorexia nervosa OR bulimia nervosa OR 

anorexia OR bulimia) AND (young people OR adolescen* OR youth OR teen* OR 

child*).  

Study Selection 

Studies were limited to those published in English and in peer-reviewed journals. A 

date restriction was not placed on the search to maximise the number of studies that 

could be included in the review, particularly as there is limited research into MFT. 

Different inclusion and exclusion criteria were developed for the studies on MFT and 
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ED-FT, as the existing evidence-base for ED-FT is more established than the emerging 

literature on MFT.  

The methodology of the studies included for ED-FT was restricted to RCTs. This is 

because RCTs are commonly considered ‘gold standard’ for establishing a causal effect 

of interventions (Watson & Bulik, 2013). The RCTs were included for review if they 

solely or predominantly included children and adolescents, and if they investigated 

anorexia- or bulimia-focused family therapy. Treatment in the control or comparison 

group was restricted to either forms of individual treatment, or different forms of FT 

including variants of ED-FT. Studies were excluded if changes in ED symptomatology 

was not a measured outcome of the intervention.  

Studies on MFT were selected if they included participants that were solely or 

predominantly children and adolescents with a diagnosis of AN or BN, as defined by 

the DSM-5. They were also included if they investigated ED-focused MFT as defined 

by the NICE guidelines (NICE, 2017).  

Studies were excluded if they were qualitative; however, a restriction on 

quantitative methodology was not employed beyond excluding single-case studies as, to 

date, only one RCT has been conducted on MTF. 

For both searches, studies were excluded if they recruited solely or predominantly 

adults (over-20-year-olds) since the focus of the review was young people. As this 

review was primarily interested in AN and BN, papers were excluded if they solely 

investigated eating disorder not otherwise specified (EDNOS); binge eating disorder; or 

avoidant restrictive food intake disorder. Finally, studies were excluded if they did not 

follow principles from an ED-FT treatment manual. 
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Study Identification 

A preliminary literature search was conducted in January 2018 by the primary 

author, using the ‘healthcare database advanced search’. The search resulted in 2839 

papers. After accounting for duplications, 1839 studies remained, of which all of the 

titles and abstracts were read by the primary author. Forty full papers for ED-FT and 26 

full papers for MFT were then obtained and reviewed by the primary author. Fifteen 

relevant papers for ED-FT and seven relevant papers for MFT remained, based on the 

eligibility criteria. Two full papers were unavailable as they were abstracts from 

conferences. Figure 1 highlights the process of study selection, in line with the 

PRISMA consort diagram. Data on participant features, clinical settings, findings, 

outcome measures and any effect sizes were extracted from the studies.  

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
Figure 1. PRISMA flow diagram 
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Coding and Data Extraction 

Data were coded and extracted from each study. This information was related to 

1) descriptions of the trials, including authorship, country, year of publication, 

experimental design, experimental setting and methodology; 2) characteristics of the 

included participants, including total number of participants, age-range, diagnoses and 

how the diagnoses were determined; 3) characteristics of the treatment arm, including 

model used, whether this was manualised, treatment dose including duration and 

number of sessions; 4) characteristics of the control arm, including intervention type 

and dose; 5) the primary outcome and how this was defined, including the outcome 

measures used. The primary author (RJ) developed an electronic database, onto which 

the extracted data was inputted.  

Quality Assessment  

The RCT of Psychotherapy Quality Rating Scale (RCT-PQRS; Kocsis et al., 

2010) was used to assess the quality of the included papers. This tool contains 24 items 

which assess different factors that contribute towards high-quality research (see 

appendix B). A value of zero-to-two was assigned to each item, with the sum of scores 

being out of 48. This translated to a qualitative category ranging from ‘exceptionally 

poor’ for scores between zero to five, to ‘exceptionally good’ for scores of 42 to 48. The 

RCT-PQRS has been shown to have good internal reliability (Gerber et al., 2011) and 

external validity (Kocsis et al., 2010). RJ independently scored each article and the 

secondary author assessed 20% of the papers, before comparing results. Any 

discrepancies were discussed and resolved by referring to the inclusion criteria. 

Minimal discrepancies occurred, and full agreement was reached on discussion. The 

inter-rater reliability index was calculated using Cohen’s kappa (Landis & Koch, 1977). 

The kappa coefficients were calculated from the ratings of all 24 items for the four 
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studies that both primary and secondary authors rated. Cohen’s kappa result was .56, 

which is considered moderate agreement (Landis & Koch, 1977). The percentage of 

agreement was 71.4%.  

Analysis 

Comprehensive meta-analysis (CMA) software (version 3; Borenstein, Hedges, 

Higgins & Rothstein, 2005) was used to conduct the meta-analysis.  

Publication Bias 

Studies that produce a large effect are more likely to be published (Borenstein et 

al., 2009). Risk of publication bias was calculated by using the ‘trim and fill’ method 

(Duval & Tweedie, 2000) to estimate the number of studies that would be needed to 

produce a symmetrical funnel plot. The funnel plot was visually inspected to confirm 

this. The Classic Fail-safe N (Rosenthal, 1979) was also used to calculate the number of 

studies needed to nullify the effect. Rosenthal (1979) advises that if this number is 

large, it can be inferred that the treatment effect is not nil.  

Analysis of ED-FT 

An Odds ratio (OR) was calculated in order to standardise the findings from the 

RCTs. An OR was chosen because the outcome of interest, rates of remission, is a 

dichotomous outcome and therefore, the OR indicates the relative odds of remission 

from AN or BN after having received ED-FT, compared with the odds of remission 

after having received either individual therapy or other forms of FT. In order to 

calculate the OR, the numbers of cases that met the studies’ criteria for remission and 

the total number of participants was collected from the ED-FT arm and comparison arm 

of each study. The 95% confidence interval was calculated for this, determining the 

range in effect (Cuijpers, 2016).  
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The pooled effect size was computed within a random-effects model. This was 

chosen over a fixed-effect model because the random-effects model assumes that the 

treatment effects are randomly distributed across populations and allows for greater 

variability both within and between studies (Borenstein, Hedges, Higgins, & Rothstein, 

2009).  

In order to assess heterogeneity, Cochran’s Q-statistic (Q) and I-squared (I²) 

were computed (Borenstein et al., 2009). While the Q indicates whether heterogeneity is 

likely to be present and statistically significant, the I² highlights the extent to which this 

variability is due to real-life differences in effect sizes between studies (Borenstein et 

al., 2009). The I² ranges from 0-100%, signifying small (25%), medium (50%) and large 

(75%) heterogeneity (Borenstein et al., 2009).   

Additional Analyses of ED-FT 

A random-effects meta-regression was conducted in order to further distinguish 

any possible relationship between factors that may impact on treatment success. 

Specifically, the possible relationship between treatment dose as measured by number 

of sessions, and study quality on rates of remission was analysed. A sensitivity analysis 

was also conducted in order to ascertain whether the exclusion of the lowest-quality 

studies had an impact on the overall effect.  

Analysis of MFT 

The pre- and post-intervention changes in weight for MFT were analysed, due to 

the majority of the studies not using a control or comparison group. The effect sizes 

were calculated using the mean weight values, p-value and t-value, based on paired t-

tests (Borenstein et al., 2009). Hedges’s g was used when reporting the effect size. This 

is because Hedges’s g takes into account small sample sizes (Cuijpers, 2016) and 
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provides a more precise illustration of the relationship between two groups compared 

with Cohen’s d (Borenstein et al., 2009). The 95% confidence intervals were also 

computed. The effect sizes were reported using a random effects model, for the same 

reasons outlined above.  

Results 

Part One: Review of ED-FT 

Excluded studies. In total, 40 RCTs investigating ED-FT with children and 

adolescents were found. Twenty-five of these did not meet inclusion criteria for the 

following reasons: 18 studies were either follow-up studies or reported different aspects 

of an original RCT; two studies did not have a distinct comparison group; three studies 

focused on non-ED outcomes; and two full articles were unavailable when the full-texts 

were requested.  

Included studies. Fifteen published RCTs (N= 1153 participants) were 

identified (Table 1). Of these, seven compared ED-FT with individual therapy and eight 

studies compared ED-FT with either another form of family intervention, or adaptations 

to ED-FT.  

ED-FT versus Individual therapy. There appears to be a rather slow output of 

published studies with one RCT (Le Grange, Lock, Agras, Bryson, & Jo, 2015) being 

published since the review by Couturier et al. (2013). Le Grange et al. (2015) compared 

the efficacy of FBT-BN with cognitive behavioural therapy adapted for adolescents 

(CBT-A) in a sample of 130 adolescents. They found that post-intervention the FBT-

BN group reported higher abstinence rates from binge eating and vomiting than the 

CBT-A group at the EOT (39% and 20% respectively) and six-month follow-up (44% 

and 25% respectively).  
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ED-FT versus other forms of FT. Four of the eight studies comparing ED-FT to other 

forms of FT, including adaptations to the model, have been published since the most 

recent meta-analyses (Watson & Bulik, 2013). Agras et al. (2014) compared FBT for 

AN with systemic FT and found no statistical difference in remission and expected body 

weight (EBW) between groups at EOT or follow-up. However, they found that FBT led 

to fewer days in hospital and lower treatment costs per patient at EOT compared with 

the systemic FT group. Le Grange et al. (2016) compared the efficacy of FBT for AN 

with parent-focused treatment (PFT), which delivers separate sessions for the parents 

and adolescent. They found that remission, as measured by >95% EBW and a mean 

score on the global Eating Disorder Examination (EDE) within one standard deviation, 

was higher in PFT than FBT at EOT, but did not differ statistically at six- to 12-month 

follow-up. Lock et al. (2015) investigated the feasibility of an adaptation to FBT for AN 

(intensive parental coaching, IPC). The study was not powered to examine treatment 

effects between groups, and so the primary outcome was attrition and treatment 

suitability. Eisler et al. (2016) randomised 169 adolescents diagnosed with AN or partial 

AN to receive either FT-AN or MFT for AN. They found that a larger number of 

participants in the MFT group (75%) achieved good to intermediate outcomes on the 

Morgan-Russell scale (Morgan & Russell, 1975) compared with the FT-AN group 

(60%). This was a statistically significant difference at EOT (OR= 2.55, 95% CI: 1.17, 

5.52. p = .019), but not at six-month follow-up. 

Measure of remission. Overall, the studies were aligned in their selection of primary 

outcomes and the measures used to assess this. Most studies measured remission by 

monitoring changes in EBW or body mass index (BMI) and abstinence from binge-

purging behaviours. The outcome measures used to measure remission were 

predominantly changes in the mean global Eating Disorder Examination (EDE; 

Fairburn & Cooper, 1993) score within one standard deviation, or achieving a good to 



INFORMATION PROCESSING AND FAMILY-BASED INTERVENTIONS IN EATING 
DISORDERS 
 

107 

intermediate outcome on the Morgan Russell Scale (Morgan & Russell, 1975). Many of 

studies that used the latter measure found that the majority of participants in the ED-FT 

group achieved good to intermediate results at EOT (Ball & Mitchell, 2004; Eisler et al., 

2000; Russell, Szmukler, Dare, & Eisler, 1987). A ‘good’ outcome was determined by 

participants’ weight being above 85% EBW, who were menstruating if appropriate and 

whose ED symptoms has ceased entirely. An ‘intermediate’ outcome was achieved if 

the same weight was gained, but who were either not menstruating or who had 

occasional symptoms (Le Grange, Eisler, Dare, & Russell, 1992; Eisler et al., 2016).  

Quality assessment. The quality of the studies varied considerably. Seven studies met 

the RCT-PQRS quality criteria for the moderately good and very good rating (Kocsis et 

al., 2010), including randomisation, allocation concealment, use of blind or independent 

assessors, use of and adherence to a manualised intervention, and intent-to-treat analysis 

(Eisler et al., 2016; Le Grange et al., 2016; Le Grange et al., 2015; Le Grange, Rathouz, 

Crosby, & Leventhal, 2007; Lock, Agras, Bryson, & Kraemer, 2005; Lock et al., 2010; 

Lock & le Grange, 2005; Schmidt et al., 2007). The remaining studies did not report 

these criteria in their methodology. The results of these studies should be given greater 

credence, as the methodology used is more robust compared with the other studies.  

Treatment fidelity. The studies also varied in their use or adherence to a specific 

treatment manual. Half of the studies reported using either FT-AN, FBT-AN or FBT-

BN, while the other half reported using principles from these manuals. The majority of 

the studies poorly reported their attempts to adhere to treatment fidelity, with only four 

studies (Agras et al., 2014; Geist, Heinmaa, Stephens, Davis, & Katzman, 2000; Robin 

et al., 1999; Russell et al., 1987) detailing this. It is therefore unclear how closely the 

studies followed the treatment manual. This may have an impact on the generalisability 

of the findings, as it is difficult for future research to replicate the results. It is also 
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difficult to understand which elements of the treatment may be particularly effective in 

facilitating and sustaining change.  

Service context. Five studies (Agras et al., 2014; Le Grange et al., 2015; Lock et al., 

2010; Lock et al., 2015; Schmidt et al., 2007) were conducted across multiple research 

sites and one study recruited participants from an inpatient and outpatient service 

(Russell et al., 1987). The remainder of the studies took place in outpatient settings from 

specialist ED services. The therapists delivering the treatment all had previous 

experience of working in the field and were often members of the multidisciplinary 

team (MDT) at the service from which the participants were recruited. Few studies 

considered the impact that the service context or therapist might have on outcomes.  

Russell et al. (1987) and Ball and Mitchell (2004) acknowledged a possible therapist 

bias, including individual differences and therapeutic skills. They sought to overcome 

this by assigning the therapists to deliver both treatment arms.  Le Grange et al. (2015); 

Lock et al. (2010) also considered the study sites used in their research a limitation as 

they were established services, experienced in conducting research into FBT. 
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Table 1. Studies included in review: RCTs of ED-FT 

Study Sample Methods Setting Treatment Primary 
outcome 

Primary 
outcome 
measure(s) 

Findings Odds 
ratio 
Effect 
Size 
(95% 
CI) 

Study 
quality 
rating (raw 
score) 

Schmidt 
et al. 
(2007) 

85 
adolescents 
(aged 13-
20), DSM-
IV 
diagnosis of 
BN or 
EDNOS 

Random 
allocation to 
FBT or CBT 
guided self-care.  
Allocation 
concealment, 
intent-to-treat 
analysis, blind 
assessors   

Outpatient 
across four 
NHS 
services in 
the UK 
 
 
 
 
 

Adapted 
from FT-
AN 
 
six-month 
duration 
(Up to 13 
FBT 
sessions 
and two 
individual 
sessions) 
 

Abstinence 
from binge-
purge 
episodes at 
EOT and six-
month 
follow-up 

SEED FBT group had 
4/41 in remission 
compared with the 
CBT group (6/46) 
at EOT.  
This difference was 
reversed by six-
month follow-up 
(FBT: 12/41 vs 
CBT: 9/44) 

EOT: 
.69 
(.18, 
2.63) 
 
Follow-
up: 
1.61 
(.60, 
4.35) 

Moderately 
good 
(32) 
 

Le 
Grange 
et al. 
(2007) 

80 
adolescents 
(aged 12-19 
years), 
DSM-IV of 
BN or 
partial BN 

Random 
allocation to 
FBT or SPT. 
Allocation 
concealment, 
intent-to-treat 
analysis, 
independent 
assessors 
 

Outpatient  
 
 

FBT-BN 
 
six-month 
duration 
(20 
sessions) 

Abstinence 
from binge-
purge 
episodes 

EDE  The FBT-BN 
group had 16/41 in 
remission 
compared with 
7/39 in the SPT 
group at EOT. 
This difference was 
reversed at 6-
month follow- up 
(FBT: 12/41 vs 

EOT: 
2.93 
(1.04, 
8.20) 
 
Follow-
up: 
3.62 
(1.05, 
12.44) 

Very good 
(35) 
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SPT: 4/39) 
  

 
 

Lock et 
al. 
(2010) 

121 
adolescents 
(aged 12-18 
years), AN 
(Diagnostic 
system 
unspecified) 

Two-site random 
allocation to 
FBT or AFT, 
allocation 
concealment, 
intent-to-treat 
analysis 

Outpatient  
 
 

FBT-AN 
 
12-month 
duration 
(24 
sessions) 

Remission 
from AN 
(>95% EBW, 
mean global 
EDE score 
within one 
standard 
deviation) 

EDE No difference 
between groups at 
EOT (FBT: 21/61 
vs AFT: 12/60).  
At 12-month 
follow-up, the FBT 
group had a 
significantly higher 
number of 
participants in 
remission (22/61) 
compared to the 
AFT group (11/60) 
 

EOT: 
2.10 
(.92, 
4.79) 
Follow- 
up: 
2.51 
(1.09, 
5.80) 
 

Very good 
(38) 

Le 
Grange 
et al. 
(2015) 

130 
adolescents 
(aged 12-18 
years), 
DSM-IV 
diagnosis of 
BN or 
partial BN  
 

Two-site random 
allocation to 
FBT-BN or 
CBT, intent-to-
treat analysis, 
allocation 
concealment, 
blind assessors   

Outpatient 
 
 

FBT-BN 
 
Six-month 
duration 
(18 
sessions) 

Abstinence 
from binge-
purge 
episodes for 
four weeks 

EDE FBT-BN produced 
significantly higher 
abstinence rates 
(20/51) compared 
with CBT (11/58) 
at EOT. 
This was not 
significant at 12-
month follow-up 
(FBT-BN: 25/51 vs 
CBT: 19/58) 

EOT: 
2.76 
(1.16, 
6.54) 
 
 
Follow-
up: 
2.38 
(1.05,  
5.40) 
 

Very good 
(37) 

Le 
Grange 

107 
adolescents 

Random 
allocation to 

Outpatient  
 

FBT-AN 
 

Remission 
from AN 

EDE PFT produced 
significantly higher 

EOT: 
.37 

Very good 
(37) 



INFORMATION PROCESSING AND FAMILY-BASED INTERVENTIONS IN EATING DISORDERS 
 

111 

et al. 
(2016) 

(aged 12-18 
years), 
DSM-IV 
diagnosis of 
AN or 
partial AN 

FBT or PFT, 
intent-to-treat 
analysis, 
allocation 
concealment, 
independent 
assessors 
 

 Six-month 
duration 
(18 
sessions) 

(>95% EBW, 
mean global 
EDE score 
within one 
standard 
deviation) 

rates of remission 
(22/51) than FBT-
AN (12/55) at 
EOT. 
This was not 
significant at 12-
month follow-up 
(FBT-AN: 16/55 vs 
PFT: 19/51). 
 

(.16, 
.86) 
 
Follow-
up: .69 
(.31, 
1.56) 

Agras et 
al. 
(2014) 
 
 
 
 
 
 
 
 
 
 

164 
adolescents 
(aged 12-18 
years), 
DSM-IV 
diagnosis of 
AN 
 
 
 

Random 
allocation to 
FBT or SyFT, 
intent-to-treat 
analysis, blind 
assessors 

Outpatient 
across six 
clinical 
sites in the 
USA 
 
 

FBT-AN 
 
Nine-
month 
duration 
(16 one-
hour 
sessions) 

Remission 
from AN 
(>95% EBW)  

Weight, 
EDE 

No significant 
difference in 
remission between 
FBT (25/78) and 
SyFT (22/51) at 
EOT or 12-month 
follow-up.  
 

EOT: 
1.42 
(.71, 
2.83) 
 
Follow-
up: 
1.04 
(.55, 
1.98) 

Average 
(26) 

Lock et 
al. 
(2015) 

45 
adolescents 
(aged 12-18 
years), 
DSM-IV 
diagnosis of 
AN 

Two-site 
unbalanced 
allocation to 
FBT or 
FBT+IPC, blind 
assessors 

Outpatient 
 
 

FBT 
 
Six-month 
duration 
(15 
sessions) 

Attrition, 
treatment 
suitability, 
clinical 
outcomes 

>95% 
EBW, 
recruitment 
and 
attrition 
rates, 
TSPE, EDE 

FBT (5/10) 
produced lower 
rates of remission 
compared with 
FBT+IPC (17/35) 
at EOT 
 

EOT: 
1.06 
(.26, 
4.32) 
 
 

Average 
(20) 
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Study Sample Methods Setting Treatment Primary 
outcome 

Primary 
outcome 
measure(s) 

Findings Odds 
ratio 
Effect 
Size 
(95% 
CI) 

Study 
quality  
rating (raw 
score) 

Robin et 
al. 
(1999) 

37 
adolescents 
(aged 11-20 
years), 
DSM-III-R 
diagnosis 
with AN 

Random 
allocation to 
BFST (similar to 
FBT) or EOIT 

Outpatient 
 
 
 
 
 

BFST, 
using 
principles 
of FBT 
 
12-month 
duration 

Achieve 
target weight 

BMI, EAT, 
EDI 

BFST produced 
greater rates of 
remission (13/19) 
than the EOIT 
(12/18) at EOT 
This difference was 
increased at 12-
month follow-up 
(FBT: 15/19 vs 
EOIT: 12/18)  
 

EOT: 
1.08 
(.27, 
4.29) 
 
Follow- 
up: 
1.86 
(.43, 
8.20) 
 

Average 
(22) 

Eisler et 
al. 
(2000) 

40 
adolescents 
(aged 11-17 
years), 
DSM-IV 
diagnosis 
with AN 

Random 
allocation to 
conjoint FT or 
separated FT, 
intention-to-treat 
analysis, 
independent 
assessors 

Outpatient 
 
 

Conjoint 
FT, using 
principles 
of FBT 
 
12-month 
duration 

End of 
treatment 
results 

EDI, EAT, 
Morgan-
Russell 
Scale 

Separated FT 
produced greater 
rates of remission 
(10/21) compared 
with conjoint FT 
(5/19) at EOT 

EOT: 
.39 
(.10, 
1.49) 
 
 

Moderately 
poor 
(16) 

Le 
Grange 

18 
adolescents 

Random 
allocation to 

Outpatient 
 

Conjoint 
FT, using 

Clinical 
feasibility 

EBW, 
Morgan-

The groups did not 
differ in rates of 

EOT: 
1.00 

Very poor 
(11) 
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et al. 
(1992) 

(aged 12-17 
years), 
DSM-III-R 
diagnosis of 
AN or BN, 
illness 
duration 
under three 
years 
 

conjoint FT or 
family 
counselling, 
independent 
assessors 

 
 
 
 

principles 
of FBT 
 
32-week 
duration 

Russell 
Scale, 
EAT, RSE 

remission at EOT 
(Conjoint FT: 1/9 
vs Family 
counselling: 1/9)  

(.05, 
18.92) 

Geist et 
al. 
(2000) 

25 
adolescents 
(aged 12-17 
years), 
DSM-IV 
diagnosis of 
AN or 
partial AN 

Random 
allocation to FT 
or family group 
psychoeducation 

Inpatient 
 
 
 
 

FT, using 
principals 
of FBT 
 
four-
month 
duration 
(eight 
sessions) 

EBW, 
psychological 
functioning, 
family 
functioning 

EBW, 
Family 
Assessment 
Measure, 
EDI 

Difference between 
groups for EBW, 
psychological 
functioning and 
family functioning 
was not significant. 
Remission not 
measured. 
 

 Moderately 
poor 
(15) 

Ball & 
Mitchell. 
(2004) 

25 
adolescents 
(aged 13-23 
years), 
DSM-IV 
diagnosis of 
AN, <90% 
expected 
weight-for-
height 
 

BFT compared 
with CBT 

Outpatient 
 
 
 
 

BFT, 
using 
principles 
of FBT 
 
12-month 
duration 
(21-25 
sessions) 

Remission 
from AN 
(>85% EBW, 
good-
intermediate 
outcome on 
the Morgan 
Russell Scale 

Morgan- 
Russell 
Scale, EDE 

No significant 
difference between 
groups at EOT 
(BFT: 7/12 vs 
CBT: 7/13). 
This was 
maintained at six-
month follow-up.  

EOT: 
1.20 
(.25, 
5.84) 
 
Follow-
up: 
1.20 
(.25, 
5.84) 

Average 
(21) 
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Russell 
et al. 
(1987) 
 

21 
adolescents 
(mean age 
16.6 years ± 
1.7), DSM-
III 
diagnosis of 
AN or BN 
 

Random 
allocation to FT 
or individual 
therapy in 
weight restored 
individuals.  

Inpatient 
and  
outpatient 
 
 
 

FT, using 
principles 
of FBT 
 
 
12-month 
duration 

Remission 
from AN 
(>85% EBW, 
good-
intermediate 
outcome on 
the Morgan 
Russell 
Scale) 

Morgan-
Russell 
Scale 

A significantly 
greater number of 
participants in the 
FT group were in 
remission (9/10) 
compared with 
individual therapy 
(2/11) at EOT 
 
 

EOT: 
40.50 
(3.09, 
530.29) 

Average 
(27) 

Lock et 
al. 
(2005) 

86 
adolescents 
(aged 12-18 
years), 
DSM-IV 
diagnosis of 
AN 

Random 
allocation to 
short-term or 
long-term FBT, 
intention-to-treat 
analysis, 
independent 
assessors  

Outpatient 
 
 
 
 

FBT-AN 
 
Six-month 
duration 
(10 
sessions) 
or 12-
month 
duration 
(20 
sessions) 
 
 
 

Change in 
BMI 

BMI, EDE No significant 
differences 
between the groups 
for BMI and EDE 
scores at EOT. 
Remission not 
measured.  
 
 
 
 
 
 
  

 Very good 
(34) 

Eisler et 
al. 
(2016) 

169 
adolescents 
(aged 13-20 
years), 
DSM-IV 
diagnosis of 

RCT, Random 
allocation to FT-
AN and MFT-
AN, intent-to-
treat analysis, 
blind 

Across six 
NHS 
services in 
the UK 
 
 

MFT, 
using 
principles 
of FT-AN 
 
 

Healthy 
nutritional 
state 
(measured by 
the global 
outcome 

Morgan-
Russell 
Scale 

FT-AN produced 
significantly fewer 
rates of remission 
(47/82) compared 
with MFT (64/85) 
EOT. 

EOT: 
.44 
(.23, 
.85) 
 
 

Moderately 
good 
(31) 
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ED, eating disorder; EDNOS, eating disorder not otherwise specified; SEED, short evaluation of eating disorders; EDE, eating disorder 

examination; FBT, family-based therapy; AFT, Adolescent-focused therapy; PFT, parent-focused treatment; CBT, cognitive behavioural therapy; AN, 

anorexia nervosa; BN, bulimia nervosa; EOT, end of treatment; EBW, expected body weight; BMI, body mass index; EDI, eating disorder inventory; 

BFST, behavioural family systems therapy; EOIT, ego orientated individual therapy; FT, family therapy; EAT, eating attitudes test; RSE, Rosenberg 

self-esteem scale; BFT, behavioural family therapy; DSM-IV, diagnostic statistical manual; SyFT, systemic family therapy; SPT, supportive 

psychotherapy; TSPE, therapy suitability and patient expectancy; FBT, family based treatment. 

AN or 
partial AN, 
weight 
below 86% 
%mBMI or 
have lost 
15% of 
body weight 

independent 
assessors 

 12-month 
duration 
(10 
sessions), 
involving 
five- 
seven 
families 

scale on the 
Morgan 
Russell 
Scale) 

This was 
maintained at 12-
month follow-up: 
(FT-AN: 46/82 vs 
MFT: 66/85)  

Follow-
up: .37 
(.19, 
.72) 
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Meta-Analysis of ED-FT 

ED-FT versus individual therapy. First, the difference in remission rates between ED-

FT and individual therapy was meta-analysed (see Figure 2). An inclusive approach was 

taken by including all seven studies reporting data on remission rates in this analysis. 

The pooled Odds ratio effect was 2.04 (95% CI: 1.13, 3.66), indicating a significant 

effect in favour of ED-FT (p = .017). To test for heterogeneity, the Q-value was 9.90 (df 

= 6), which was not statistically significant (p = .129) and the I² was 39.39. These 

figures indicate small variance in effect sizes and support the inclusive approach taken 

in the selection of studies for analysis. 

 

 

 

 

 

 

Figure 2. Forest plot depicting end of treatment outcomes for ED-FT and individual 

treatment.  

The difference between ED-FT and individual therapy for remission was 

examined at follow-up. Six studies provided data for this, with Robin et al. (1999), Lock 

et al. (2010), and Le Grange et al. (2016) including data for 12-month follow-up, and 

Ball & Mitchell, 2004, Le Grange et al., 2007, Schmidt et al., 2007 conducted a six-

month follow-up. The studies continued to produce odds ratio effect sizes, ranging 

between 1.20 (Ball & Mitchell, 2004), and 3.62 (Le Grange et al., 2007). The overall 

pooled effect size of 2.09 (95% CI: 1.37, 3.18) was significant (p < .001) indicating that 

the effect observed at EOT became stronger and therefore the patients ED symptoms 
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continued to improve (see Figure 3). This effect was not heterogeneous, as the Q-value 

was 1.73 (df = 5), which was not significant (p = .886), and the I² was .000.  

 

 

 

 

 

 

Figure 3. Treatment outcomes at follow-up for ED-FT and individual therapy 

This finding is in line with Couturier et al. (2013), who also found that ED-FT 

produced a larger, more significant effect size at follow-up, compared with at EOT. It is 

possible that this effect is due to ED-FT ensuring that the family members become the 

‘therapist’ and continue providing support to the young person once treatment has 

ended, compared with individual therapy as the external support reduces when 

treatment ends (Couturier et al., 2013).  

Publication bias. The random-effects model ‘trim and fill’ method was utilised, to 

assess risk of bias across studies (Duval & Tweedie, 2000). The values did not change, 

indicating that no studies are missing as the funnel plot appeared symmetrical (see 

Figure 4). Rosenthal’s (1979) Fail-safe N yielded a z-value of 3.29, with a two-tailed p-

value of <.001. The fail-safe N was 13, meaning that 13 studies would be needed for the 

p-value to exceed .050.  
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Figure 4. Funnel plot depicting low publication bias across studies 

ED-FT versus other forms of FT. Finally, a meta-analysis was conducted, comparing 

ED-FT to other forms of FT. Six studies, including the recent RCT of EDT-FT versus 

MFT by Eisler et al. (2016) were included in the analysis. Again, an inclusive approach 

was taken and all the studies that used remission as a primary outcome measure were 

selected. This was chosen as it could be used as a direct comparison to the meta-

analysis of ED-FT versus individual therapy. The analysis did not include data from 

Lock et al. (2005) and Geist et al. (2000) as they did not use remission as their primary 

outcome.  

The results show that there was greater variability with this analysis (see Figure 

5), as the individual effect sizes ranged from .37 (Le Grange et al., 2016) to 1.42 (Agras 

et al., 2014) indicating that ED-FT varied considerably in how successful it was 

compared to other forms of FT. At EOT, the random-effects model pooled Odds ratio 

was .64 (95% CI: .36, 1.12), which infers a non-significant effect (p = .117). This 

suggests that while the other FT interventions yielded a greater effect on rates of 

remission, the difference was not large enough to be significant.  
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Figure 5. End of treatment outcome for ED-FT versus other forms of FT 

The test for heterogeneity highlighted moderate heterogeneity, as the Q-value 

was 8.99 (df = 4), which was non-significant (p = .064), however the I² was 55.01.  

Only three studies that compared ED-FT with other forms of FT included 

follow-up results within their papers (see Figure 6). This result was similar to the 

outcomes at EOT, as the pooled Odds ratio was .64 (95% CI: .34, 1.22) which was a 

non-significant effect (p = .174), in favour of the other forms of FT. This result should 

be interpreted with caution however, as the non-significant means that there was little 

difference between groups. Furthermore, the results were derived from only three 

studies.  

 

 

 

 

 

Figure 6. Forest plot of the effect of ED-FT and other FT on remission at follow-up 

Again, heterogeneity was present, as the Q-value was 4.89 (df = 2) which was 

not significant (p = .087). The I² was 59.07, indicating that medium variance in the 

effect sizes (Borenstein et al., 2009). This may be explained by the range in forms of FT 

utilised as comparison groups.  
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Additional analyses. In order to further understand the mechanisms that might be 

underlying the variance, a meta-regression was conducted to examine the possible 

relationship between various moderators and rates of remission (Borenstein et al., 

2009). The association between treatment dose and rates of remission was not 

significant (-.05, 95% CI: -.30, .19, p = .674). The relationship between study quality 

and rate of remission was also not significant (0.47, 95% CI: -2.29, 3.63, p = .772).  

A sensitively test was also conducted in order to determine how robust the 

results were. For the studies that compared ED-FT to other forms of FT, the studies 

with the lowest quality ratings (poor) were removed from the analysis. This resulted in 

the inclusion of four studies in the analysis (Agras et al., 2014; Lock et al., 2015; Eisler 

et al., 2016; Le Grange et al., 2016). The pooled Odds ratio was 0.67 (95% CI: .45, .99), 

which just reached statistical significance (p = .048). The heterogeneity was still high as 

the Q-value was 8.34, which was significant (p = .039), and the I² was 64.03%. This 

analysis shows that while the inclusive approach taken in the earlier analysis resulted in 

less variance in scores, it produced a non-significant effect.  

Part Two: Review of MFT 

Excluded studies. In total, the search resulted in 26 studies. Nineteen of these did not 

meet inclusion criteria for the following reasons: the paper reported a single-case study 

(n = 1) or included adult participants (n = 1); the full-text was unavailable (n = 2); they 

were either comment papers or articles that did not report quantitative results (n = 11); 

the papers reported results from previous research (n = 2); or not published in English 

(n = 2).  

Included studies. Seven studies investigating MFT in ED met inclusion criteria for 

review, totalling 378 participants. The methodological rigour was varied as five were 

pilot or outcome studies, one was an open trial, and one was a retrospective cohort 
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study. In regard to diagnosis, six studies included participants with a diagnosis of AN or 

partial AN, while three studies included participants with a diagnosis of BN. 

Hollesen, Clausen, and Rokkedal (2013) published the first pilot study into MFT 

for AN. They conducted the pilot between 2007-2010, treating 32 families. They 

experienced high attrition rates, with 38.5% dropping out, leaving 20 families included 

in the analysis. They found that the majority (65%) of the participants who completed 

the intervention did not meet criteria for AN at EOT. This result was supported by Gelin 

et al. (2015), who found that 52.4% of participants (n = 61) achieved EBW above 85% 

at EOT. They had a higher retention, with 8.5% of participants dropping out. More 

recently, Salaminiou et al. (2017) conducted an open trial of 30 families who received 

intensive MFT for AN. They found a statistically significant increase in mean EBW 

from 75.8% at the start of treatment, to 86.1% at EOT (F = 26.8, p < .001). A 

retrospective case review of MFT by Gabel, Pinhas, Eisler, Katzman, and Heinmaa 

(2014) also found that patients enrolled in MFT restored weight to a higher EBW (M = 

99.6%, SD = 7.27%) compared to controls (M = 95.4, SD = 6.88), which was 

statistically significant (p < .05).  

One study did not find the same results. Depestele et al. (2017) conducted a pilot 

trial of 112 adolescents diagnosed with EDs in an inpatient unit. MFT or a multi-parent 

group (in which young people were not present) were offered as adjunctive to treatment. 

They did not find a significant difference between groups for ED symptoms. The fact 

that all participants received inpatient treatment, however, may have skewed the results.  

Measure of remission. Every paper used changes in weight or ED psychopathology as 

their primary outcome measure. To assess this, they administered the Morgan-Russell 

scale, EDE, eating disorder examination questionnaire (EDE-Q; Fairburn & Beglin, 

1994), or eating disorder inventory (EDI-2; Garner, 1991). See Table 2 for details and 

corresponding effect sizes.  
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Quality assessment. The quality of the studies did not vary to the same degree as the 

studies of ED-FT; however, the overall quality was substantially lower. With the 

exception of the RCT by Eisler et al. (2016), the studies were rated average to 

exceptionally poor, with the majority of studies rated moderately poor. This is 

unsurprising as the research is at an early stage and the methodological rigour of the 

studies in MFT is inferior compared with ED-FT. They also did not complete follow-up 

measures making it unclear whether any statistically significant findings were 

maintained over time.  

Service context. The majority of the studies took place in outpatient settings of 

specialist ED services. Due to the methodology of the studies, the treatment was not 

delivered specifically for the research, but, rather, took place in clinical settings.  

Therefore, the therapists delivering the treatment were members of the MDT. Eisler et 

al. (2016) considered the impact this had on their findings. They discussed the 

importance of considering the service contexts in which the research has taken place, as 

the demographics of participants is different across cultures. Marzola et al. (2015) also 

discussed the importance of considering the impact of treatment fidelity on outcomes 

and that specialist ED services will be better resourced and have greater skills and 

experience to provide evidence-based treatments. 

Treatment fidelity. None of the papers stated the degree of adherence to the treatment 

model. This may be because the studies took place in outpatient settings and therefore 

treatment was delivered within a regular environment. 
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Table 2. Studies included in review: MFT 

Study Sample Methods Setting Treatment Primary 
outcome 

Primary 
outcome 
measure(s) 

Findings Hedges’s g 
(95% CI) 

Study 
quality 
rating (raw 
score) 

 
Salaminiou 
et al, 2017 

 
30 
adolescents 
(mean age 
15.4 years ± 
1.8), with a 
diagnosis of 
AN or 
partial AN 
(diagnostic 
system 
unspecified) 

 
Open trial 
of MFT 

 
Outpatient 
 
 
 
 
 

 
Intensive 
MFT 
using 
principles 
of FT-AN 
 
9- month 
duration 
(10-12 
sessions), 
involving 
five- seven 
families 
 

 
Symptoms, 
psychological 
functioning 
and 
acceptability 

 
%mBMI, 
Morgan-
Russell 
Scale, EDI 

 
Significant 
increase in 
%mBMI at six 
months (86.1% ± 
8.7 compared 
with 75.8% ± 6.5 
at the start of 
treatment); 
Significant 
improvement in 
ED psycho-
pathology and 
62.1% achieved a 
‘good/intermediat
e’ outcome 

 
.66 (.27, 
1.06) 

 
Very poor 
(10) 

Gabel et al, 
2014 

 
50 
adolescents 
(mean age 
14.1 years ± 
1.87), 
DSM-IV 
diagnosis of 

 
Retro-
spective 
cohort 
study of 
patients 
receiving 
either 

 
The chart 
review 
was from 
an ED 
program at 
a Hospital 
in 

 
MFT 
using 
principles 
of FT-AN 
 
 

 
Weight 
restoration 

 
%mBMI, 
EDI,  
EDE-Q 

 
The MFT group 
had a 
significantly 
higher %mBMI at 
EOT (99.6% ± 
7.27 compared 
with 78.4% ± 

 
.40 (.00, 
.80) 

 
Very poor 
(8) 
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AN MFT or T 
TAU  

Toronto, 
Canada 

9.77). 
This was larger 
increase than the 
TAU group (95.4 
± 6.88 at EOT)  

 
 
Hollesen et 
al, 2013 

 
 
20 
adolescents 
(aged 12-18 
years), 
diagnosed 
with AN or 
partial AN 
(Diagnostic 
system 
unspecified) 
 

 
 
Pilot study 
of MFT 

Outpatient 
 
Outpatient 
 
 
 
 

 
 
MFT 
using 
principles 
from the 
Dresden 
Model and 
Maudsley 
model  
 
12- month 
duration 
(12 
sessions) 
 

 
 
ED 
symptoms 
and 
interpersonal 
functioning 
 
 
 

 
 
EDE, EDI, 
inventory of 
inter-
personal 
problems 

 
 
BMI significantly 
increased at EOT 
(18.38 ± 1.36 
compared with 
16.21 ± 1.35). 
Post treatment, 13 
(65%) no longer 
had an ED 
 
 

 
 
1.27 (.69, 
1.84) 

 
 
Moderately 
poor 
(14) 

Gelin et al, 
2015 

82 
adolescents 
(aged 11-19 
years), 
DSM-IV 
diagnosis of 
AN or BN 

Outcome 
study 

Outpatient 
 
 
 
 

Maudsley-
oriented 
MFT 
 
11-month 
duration 
(21 
sessions), 
involving 

Weight 
changes, ED 
symptoms, 
quality of life 

%EBW, 
EDI-2 

52.4% achieved a 
%EBW above 
85%, 24.4% of 
whom were 
>95%. Significant 
increase in 
%EBW was 
found at EOT 
(86.75 ± 11.20 

.93 (.68, 
1.20) 

Moderately 
poor 
(17) 
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five- six 
families 

compared with 
76.99 ± 9.75) 

Study Sample Methods Setting Treatment Primary 
outcome 

Primary 
outcome 
measure(s) 

Findings Hedges’s g 
(95% CI) 

Study 
quality 
rating (raw 
score) 

 
Depestele 
et al, 2017 

 
112 
adolescents 
(aged 14-21 
years), 
DSM-IV 
diagnosis of 
AN, partial 
AN, BN or 
partial BN 

 
Pilot study  
Non-
random 
assign-
ment to 
MFT or 
MPT, 
intent-to-
treat 
analysis 

 
Inpatient 
ED unit in 
Belgium 
 
 

 
MFT  
 

 
ED 
symptoms, 
family 
functioning  
  

 
EDI-2 

 
ED symptoms 
improved in both 
groups however 
weight change not 
reported.   
There was a non-
significant 
difference 
between groups in 
outcome scores 
post-intervention.  

 
- 

 
Moderately 
poor 
(17) 

 
Marzola et 
al, 2015 

 
74 
adolescents 
(mean age 
14.8 years ± 
2.7), DSM-
IV 
diagnosis of 
AN or 
partial AN 

 
Retro- 
spective 
outcome 
study of 
M-IFT 
and S-IFT 

 
Outpatient 

 
M-IFT 
using 
principles 
from FT-
AN 

 
Full 
remission 
from AN 
(>95% EBW,  
mean global 
EDE score 
within one 
standard 
deviation) 

 
EDE,  
EDE-Q 

 
Over a 30-month 
follow-up, 60.8% 
of participants 
achieved full 
remission. Non-
significant 
increase in 
&EBW found at 
EOT (97.85 ± 
10.14 compared 

 
.08 (-.19, 
.34) 

 
Average 
(22) 
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EDI-2, eating disorder inventory; FT-AN, anorexia nervosa- focused family therapy; MFT, multifamily therapy; EDE, eating disorder examination; 

EDE-Q, eating disorder examination questionnaire; TAU, treatment as usual; M-IFT, multifamily intensive family therapy; S-IFT, single-family 

intensive family therapy;  MPT, multi-parent therapy; ED, eating disorder; EBW, expected body weight; AN, anorexia nervosa; BN, bulimia nervosa; 

MFT-BN, bulimia nervosa- focused multifamily therapy; DSM-IV, diagnostic statistical manual 

with 86.36 ± 
8.74) 

 
 
Stewart et 
al, 2015 

 
 
10 
Adolescents 
(aged 13-18 
years), 
diagnosed 
with BN 
(Diagnostic 
system 
unspecified) 
 

 
 
Pilot study 
of MFT-
BN 

 
 
Outpatient 

 
 
MFT-BN 

 
 
ED 
symptoms, 
mood and 
coping.  

 
 
EDE-Q, 
mood and 
feelings 
questionnair
e, ways of 
coping 
checklist 

 
 
Preliminary 
analysis indicated 
a non-significant 
reduction in ED 
symptoms, 
however weight 
not measured 

 
 
- 

 
 
Exception-
ally poor  
(5) 
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Meta-Analysis of MFT 

A meta-analysis was conducted on the available data, in order to be able to begin 

quantifying the effectiveness of MFT. Due to the lack of control groups for the vast 

majority of the studies, it was not possible to conduct a comparison between treatment 

groups. Therefore, a within participants analysis was conducted, by examining the 

differences in weight pre-intervention and post-intervention. This measure was chosen 

as having an EBW >85% is part of the criteria for achieving good- intermediate 

outcomes on the Morgan Russell Scale (Eisler et al., 2016). As this was the most 

commonly used measure of remission in the ED-FT studies, using it to measure the 

effectiveness of MFT seemed an appropriate comparison.  

 

 

 

 

Figure 7. Forest plot of the effect of MFT on changes in EBW pre- and post- 

intervention  

Five studies provided the mean weight pre- and post- MFT alongside either the 

paired samples t- value (Hollesen et al., 2013; Gelin et al., 2015) or the paired sample p 

value (Salaminiou et al., 2015; Gabel et al., 2014; Marzola et al., 2015). One study 

provided mean BMI measures (Hollesen et al., 2013), with the rest providing mean 

EBW scores. This information was used to compute the effect sizes, with Figure 7 

showing that the meta-analysis produced a pooled effect of 0.64 (95% CI: .23, 1.05), 

which was a statistically significant medium effect (p < .002). This indicates that 

receiving MFT produces a significant effect on weight gain at EOT, particularly as all 

of the included studies found that the mean EBW was above the 85% threshold. 
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Although this indicates that MFT is an effective treatment for AN and BN, the results 

must be interpreted with caution as the studies did not include a control or comparison 

group, and therefore the causation of change cannot be confirmed. 

The heterogeneity of the effect sizes was high, as shown by the Q- value being 

27.42 (df = 4), and the I² being 85.4. This indicated that the high level of observed 

variance in the studies is likely due to real differences between effect sizes (Borenstein 

et al., 2009).  

 

 

 

 

 

 

 

 

 

Figure 8. Funnel plot indicating publication bias for MFT studies. 

Publication bias. A test for publication bias also highlighted a possible bias in 

reporting of successful outcomes. The Classic Fail-safe N yielded a z-value of 7.67 (p < 

.001), indicating that 72 ‘null’ studies would be needed in order for the combined two-

tailed p-value to exceed .50. Duval and Tweedie’s Trim and Fill method indicated that 

under the random effects model, the point estimate was .52 (95% CI: .23, 1.05), while 

Figure 8 shows that one study would need to be imputed to produce a symmetrical 

funnel plot. 
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Discussion 

The current evidence-base for treating children and adolescents with EDs 

supports the use of family-based approaches compared with individual therapy 

(Couturier et al., 2013). This meta-analysis supported this argument by demonstrating 

that ED-FT was statistically significantly superior at achieving a greater rate of 

remission compared with a range of individual therapies, such as CBT and adolescent-

focused therapy at EOT and follow-up.  

While the efficacy of ED-FT is clear, the treatment model does not work for all 

families, as highlighted by the lack of 100% success-rate in remission in the included 

studies. This has led research to investigate whether the success of ED-FT is due to 

specific factors related to the models used, or whether more general FT factors are 

taking effect. This meta-analysis highlighted that there is considerable variation in 

outcomes between ED-FT and either other forms of FT, or adaptations to the model, 

and that the difference failed to reach statistical significance at EOT and follow-up. This 

result calls into question the efficacy of ED-FT over modifications to the model or other 

forms of FT, as it is currently unclear whether the success of ED-FT compared with 

individual therapy is due to the theoretical framework underpinning ED-FT, or the 

strength of implementing general FT principles.  

The results from the meta-analysis comparing ED-FT with other forms of FT 

highlight firstly, that seeing the family separately seems to produce better outcomes (Le 

Grange et al., 2016; Eisler et al., 2000). Secondly, the results from the RCT by Eisler et 

al. (2016) showed that MFT produced an effect size of .44 at EOT (95% CI: .23, .85) 

which was significant (p < .05) and carried the largest weight of all the studies included 

in the analysis (26.4%). It also maintained the effect at follow-up, which further 

strengthens the result.  



INFORMATION PROCESSING AND FAMILY-BASED INTERVENTIONS IN EATING 
DISORDERS 
 

130 

When synthesising the studies on MFT, the RCT-PQRS showed that the quality 

of the findings was weaker compared with the RCTs conducted for ED-FT. This is 

unsurprising, as the pilot studies for MFT were unable to replicate the robust 

methodology that RCTs encourage. The studies were also significantly different in the 

healthcare service contexts, as the studies often provided results on interventions that 

had taken place within therapeutic clinics. This is in contrast to the research into ED-

FT, which was predominantly conducted by the developers of the ED-FT manuals and 

held within academic institutions. Therefore, it is possible that efficacy trials for ED-FT 

may have had more stringent recruitment processes and more stringent measures for 

treatment success.  

The meta-analysis of MFT found that all the participants in the included studies 

experienced an increase in weight post-intervention and the pooled medium effect 0.64 

(95% CI: .23, 1.05), which was a statistically significant (p < .002). This result must be 

interpreted with caution, however: firstly, the effect of weight gain from pre-to-post 

intervention is not as robust as the effect derived from the RCTs for ED-FT as a 

comparison group was not used; secondly, none of the studies provided follow-up data, 

and therefore it is difficult to know whether the effect was maintained. This is an 

important limitation as weight restoration over a period of time is more meaningful 

compared with a one-off time-point. Thirdly, the results of the quality tool highlighted 

the large discrepancy between ED-FT and MFT. The poor quality of MFT studies 

significantly reduces the credence that can be given to the findings, as they are at high 

risk of bias (Borenstein et al., 2009).  

Strengths and Limitations  

A primary strength of this review is that it is the first meta-analysis to compare 

ED-FT with other forms of FT. It is also the first meta-analysis to preliminarily analyse 
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the pre- and post-intervention data on MFT. This review adds to the literature by 

highlighting a number of new findings. Firstly, it has shown that there is variation in the 

efficacy of ED-FT when compared with other forms of FT or variations of the model. 

Secondly, it has provided tentative findings that indicate that participants that receive 

MFT experience statistically significant weight gain that is of an adequate level for 

weight restoration. This should be interpreted with caution as there was no comparison 

group, and the criteria for remission was particularly stringent. The review has shown 

that although MFT is recommended in NICE guidelines, the research in this area is still 

in its infancy and the quality of the studies is poor compared the RCTs on ED-FT.  

A limitation of this meta-analysis is that not all of the studies included in the 

review were meta-analysed. This was due to the papers not providing the necessary data 

to meta-analyse. The authors of these papers were contacted; however, only one replied. 

Some studies recruited participants with AN and/or BN, while other studies 

clearly favoured recruiting solely AN participants. Including participants with either 

diagnosis may be considered a strength as it can be seen to increase generalisability, as 

is commensurate with the transdiagnostic view of EDs (Fairburn, Cooper, & Shafran, 

2003). However, it can also be seen as a limitation, due to the differing 

psychopathological presentations and treatment goals, such as weight gain (NICE, 

2017). Furthermore, some studies failed to report the diagnostic system that was used in 

the study, and due to the range in dates in which the studies took place, there was a 

range in diagnostic systems used. 

The review highlights the need for consideration of local service contexts when 

considering the findings. A number of the studies presented in this article took place in 

research centres that are renowned for research into ED-FT for children and adolescents 

(Eisler et al., 2016; Le Grange et al., 2015; Lock et al., 2010; Schmidt et al., 2007). This 

may confound and inflate the results of ED-FT as these centres may have greater access 
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to training, include more experienced clinicians in their treatment trials, and may be 

more likely to not only follow the manualised treatment more closely but also adhere to 

higher treatment fidelity.   

Finally, adherence to the manuals has not been the focus of the literature to date. 

This is an important limitation, as it further compounds the impact of local service 

contexts on the findings. Without explicit adherence to treatment fidelity, it is possible 

that the models are being delivered to varying degrees. If so, this makes the findings 

difficult to replicate and generalise, as the reason for treatment success may be difficult 

to determine.  

Recommendations   

Future research would benefit from identifying the familial factors that may 

predict treatment success, and whether relevant adaptions to the model could be made 

for those families for whom the treatment does not work. Research into manual fidelity 

and the relationship between therapist and service contexts on treatment success may 

help us further understand the factors that contribute towards treatment success.  

This meta-analysis has shown the need to conduct further research into the 

mechanisms of ED-FT that contribute towards its success. It has highlighted that when 

ED-FT is delivered in an MFT framework, participants not only gain appropriate levels 

of weight, but they also achieve better outcomes for overall remission, at least in the 

short-term at EOT, compared to when ED-FT is delivered to individual families. As 

only one RCT of MFT has been completed to date, it is important future studies 

replicate the study with more participants in order to consolidate the research findings. 

Therefore, more robust evidence is needed to support the use of MFT as although the 

findings have indicated promising outcomes, more RCTs are needed in order to 

ascertain the treatment effects against a control or comparison group. 
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There is a clear trend towards researching AN over BN, with more RCTs having 

been conducted on the former. Three studies (Depestele et al, 2017; Stewart et al., 2015; 

Gelin et al, 2015) investigated the use of MFT with this population; however, the 

research is still in its infancy and no RCT for MFT for BN has been conducted to date. 

Therefore, higher quality future research would benefit from further exploring whether 

young people with a diagnosis of BN benefit as much from MFT compared to those 

with a diagnosis of AN.  

The meta-analysis also highlighted the need for research that specifically 

investigates the components of ED-FT and FT principles. The focus of future research 

should be on fine-tuning our understanding of exactly what mechanisms are responsible 

for the strength of the treatment model. Having a greater understanding of this will 

enable the development of more robust versions of the current treatment protocol. It is 

hoped that this will lead to a greater number of families experiencing a successful 

outcome and fewer young people entering adulthood with a chronic illness.  

Clinical Implications 
 

This is the first meta-analysis to indicate that the effects of ED-FT are more 

variable when compared to variations of ED-FT, such as providing a short form 

intervention over six months or delivering ED-FT in MFT format. This suggests that 

services may need to consider the benefit of tailoring their treatment plans to suit the 

needs of the individual. In particular, offering separate sessions for the parents and child 

may be helpful.  

The use of remission within these studies is a particularly stringent measure, as 

it was often defined as an EBW of above 95% and cognitive recovery as measured by 

changes in the global score of the eating disorder examination (EDE) within one 

standard deviation (SD) of community norms. Clinical services may find that they are 
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not seeing the same number of patients improve as seen in these studies if they use the 

same definition of treatment success. Furthermore, this definition does not account for 

other aspects of change, such as a reduction in physical risk and parental expressed 

emotion (Le Grange, Hoste, Lock, & Bryson, 2012; Royal College of Psychiatrists, 

2015).  

Finally, the results of the meta-analysis on MFT indicate that this treatment may 

be an effective treatment that further reduces ED symptoms. If this method of delivery 

is successful, it may provide a boost in treatment intensity (Jewell et al., 2016). 

Delivering ED-FT in this format may increase the strength and confidence of parents 

and families to challenge the ED, by allowing them to share their experiences with each 

other (Jewell et al., 2016).  It may also be a feasible and cost-effective format for 

treating multiple families, as it could decrease pressure on clinical services by reducing 

treatment waiting times, if more than one family is treated at a time. This requires 

formal testing.  

Conclusion 

The variation in effect of ED-FT when it is compared with other forms of FT or 

modifications to the model highlights the need for more research in the area to better 

understand the mechanisms that make this treatment model successful. In particular 

research in to factors that may moderate treatment success, such as seeing parents 

separately, using groups such as MFT and treatment fidelity may be useful.  

The preliminary literature on MFT is promising as the majority of studies 

reported statistically significant improvement in weight post-treatment. However, the 

methodological quality of the studies is poor. Therefore, the number and quality of 

future studies needs to increase in order for firm conclusions to be made about the 

effectiveness of delivering ED-FT in MDT format.  
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Ensure that the following items are present:  
One author has been designated as the corresponding author with contact details: 
• E-mail address 
• Full postal address  

All necessary files have been uploaded: 
Manuscript: 
• Include keywords 
• All figures (include relevant captions) 
• All tables (including titles, description, footnotes) 
• Ensure all figure and table citations in the text match the files provided • 
Indicate clearly if color should be used for any figures in print Graphical 
Abstracts / Highlights files (where applicable)  

Supplemental files (where applicable)  
Further considerations 
• Manuscript has been 'spell checked' and 'grammar checked' 
• All references mentioned in the Reference List are cited in the text, and vice 
versa 
• Permission has been obtained for use of copyrighted material from other 
sources (including the Internet) 
• A competing interests statement is provided, even if the authors have no 
competing interests to declare 
• Journal policies detailed in this guide have been reviewed 
• Referee suggestions and contact details provided, based on journal 
requirements  

For further information, visit our Support Center.  
 
BEFORE YOU BEGIN  

Ethics in publishing  
Please see our information pages on Ethics in publishing and Ethical guidelines 
for journal publication.  

Declaration of interest  
All authors must disclose any financial and personal relationships with other 
people or organizations that could inappropriately influence (bias) their work. 
Examples of potential competing interests include employment, consultancies, 
stock ownership, honoraria, paid expert testimony, patent 
applications/registrations, and grants or other funding. Authors must disclose 
any interests in two places: 1. A summary declaration of interest statement in the 
title page file (if double-blind) or the manuscript file (if single-blind). If there 
are no interests to declare then please state this: 'Declarations of interest: none'. 
This summary statement will be ultimately published if the article is accepted. 2. 
Detailed disclosures as part of a separate Declaration of Interest form, which 
forms part of the journal's official records. It is important for potential interests 
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to be declared in both places and that the information matches. More 
information.  

Submission declaration and verification  
Submission of an article implies that the work described has not been published 
previously (except in the form of an abstract, a published lecture or academic 
thesis, see 'Multiple, redundant or concurrent publication' for more information), 
that it is not under consideration for publication elsewhere, that its publication is 
approved by all authors and tacitly or explicitly by the responsible authorities 
where the work was carried out, and that, if accepted, it will not be published 
elsewhere in the same form, in English or in any other language, including 
electronically without the written consent of the copyright- holder. To verify 
originality, your article may be checked by the originality detection service 
Crossref Similarity Check.  

Preprints  
Please note that preprints can be shared anywhere at any time, in line with 
Elsevier's sharing policy. Sharing your preprints e.g. on a preprint server will not 
count as prior publication (see 'Multiple, redundant or concurrent publication' 
for more information).  

Changes to authorship  
Authors are expected to consider carefully the list and order of authors before 
submitting their manuscript and provide the definitive list of authors at the time 
of the original submission. Any addition, deletion or rearrangement of author 
names in the authorship list should be made only before the manuscript has 
been accepted and only if approved by the journal Editor. To request such a 
change, the Editor must receive the following from the corresponding author: 
(a) the reason for the change in author list and (b) written confirmation (e-mail, 
letter) from all authors that they agree with the addition, removal or 
rearrangement. In the case of addition or removal of authors, this includes 
confirmation from the author being added or removed.  

Only in exceptional circumstances will the Editor consider the addition, deletion 
or rearrangement of authors after the manuscript has been accepted. While the 
Editor considers the request, publication of the manuscript will be suspended. If 
the manuscript has already been published in an online issue, any requests 
approved by the Editor will result in a corrigendum.  

Author Disclosure Policy  
Authors must provide three mandatory and one optional author disclosure 
statements. These statements should be submitted as one separate document and 
not included as part of the manuscript. Author disclosures will be automatically 
incorporated into the PDF builder of the online submission system. They will 
appear in the journal article if the manuscript is accepted.  

The four statements of the author disclosure document are described below. 
Statements should not be numbered. Headings (i.e., Role of Funding Sources, 
Contributors, Conflict of Interest, Acknowledgements) should be in bold with no 
white space between the heading and the text. Font size should be the same as 
that used for references.  
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Statement 1: Role of Funding Sources  
Authors must identify who provided financial support for the conduct of the 
research and/or preparation of the manuscript and to briefly describe the role (if 
any) of the funding sponsor in study design, collection, analysis, or 
interpretation of data, writing the manuscript, and the decision to submit the 
manuscript for publication. If the funding source had no such involvement, the 
authors should so state.  

Example: Funding for this study was provided by NIAAA Grant R01-
AA123456. NIAAA had no role in the study design, collection, analysis or 
interpretation of the data, writing the manuscript, or the decision to submit the 
paper for publication.  

Statement 2: Contributors  
Authors must declare their individual contributions to the manuscript. All 
authors must have materially participated in the research and/or the manuscript 
preparation. Roles for each author should be described. The disclosure must also 
clearly state and verify that all authors have approved the final manuscript.  

Example: Authors A and B designed the study and wrote the protocol. Author C 
conducted literature searches and provided summaries of previous research 
studies. Author D conducted the statistical analysis. Author B wrote the first 
draft of the manuscript and all authors contributed to and have approved the 
final manuscript.  

Statement 3: Conflict of Interest  
All authors must disclose any actual or potential conflict of interest. Conflict of 
interest is defined as any financial or personal relationships with individuals or 
organizations, occurring within three (3) years of beginning the submitted work, 
which could inappropriately influence, or be perceived to have influenced the 
submitted research manuscript. Potential conflict of interest would include 
employment, consultancies, stock ownership (except personal investments equal 
to the lesser of one percent (1%) of total personal investments or USD$5000), 
honoraria, paid expert testimony, patent applications, registrations, and grants. If 
there are no conflicts of interest by any author, it should state that there are none.  

Example: Author B is a paid consultant for XYZ pharmaceutical company. All 
other authors declare that they have no conflicts of interest.  

Statement 4: Acknowledgements (optional)  
Authors may provide Acknowledgments which will be published in a separate 
section along with the manuscript. If there are no Acknowledgements, there 
should be no heading or acknowledgement statement.  

Example: The authors wish to thank Ms. A who assisted in the proof-reading of 
the manuscript.  

Copyright  
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Upon acceptance of an article, authors will be asked to complete a 'Journal 
Publishing Agreement' (see more information on this). An e-mail will be sent to 
the corresponding author confirming receipt of the manuscript together with a 
'Journal Publishing Agreement' form or a link to the online version of this 
agreement.  

Subscribers may reproduce tables of contents or prepare lists of articles 
including abstracts for internal circulation within their institutions. Permission of 
the Publisher is required for resale or distribution outside the institution and for 
all other derivative works, including compilations and translations. If excerpts 
from other copyrighted works are included, the author(s) must obtain written 
permission from the copyright owners and credit the source(s) in the article. 
Elsevier has preprinted forms for use by authors in these cases.  

For gold open access articles: Upon acceptance of an article, authors will be 
asked to complete an 'Exclusive License Agreement' (more information). 
Permitted third party reuse of gold open access articles is determined by the 
author's choice of user license.  

Author rights  
As an author you (or your employer or institution) have certain rights to reuse 
your work. More information.  

Elsevier supports responsible sharing  

Find out how you can share your research published in Elsevier journals.  

Role of the funding source  
You are requested to identify who provided financial support for the conduct of 
the research and/or preparation of the article and to briefly describe the role of 
the sponsor(s), if any, in study design; in the collection, analysis and 
interpretation of data; in the writing of the report; and in the decision to submit 
the article for publication. If the funding source(s) had no such involvement then 
this should be stated.  

Funding body agreements and policies  
Elsevier has established a number of agreements with funding bodies which 
allow authors to comply with their funder's open access policies. Some funding 
bodies will reimburse the author for the gold open access publication fee. Details 
of existing agreements are available online.  

Open access  
This journal offers authors a choice in publishing their research:  

Subscription  
• Articles are made available to subscribers as well as developing countries and 
patient groups through our universal access programs. 
• No open access publication fee payable by authors. 
• The Author is entitled to post the accepted manuscript in their institution's 
repository and make this public after an embargo period (known as green Open 
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Access). The published journal article cannot be shared publicly, for example on 
ResearchGate or Academia.edu, to ensure the sustainability of peer- reviewed 
research in journal publications. The embargo period for this journal can be 
found below.  
 
Gold open access  
• Articles are freely available to both subscribers and the wider public with 
permitted reuse. 
• A gold open access publication fee is payable by authors or on their behalf, e.g. 
by their research funder or institution. 

Regardless of how you choose to publish your article, the journal will apply the 
same peer review criteria and acceptance standards.  

For gold open access articles, permitted third party (re)use is defined by the 
following Creative Commons user licenses:  

Creative Commons Attribution (CC BY)  
Lets others distribute and copy the article, create extracts, abstracts, and other 
revised versions, adaptations or derivative works of or from an article (such as a 
translation), include in a collective work (such as an anthology), text or data 
mine the article, even for commercial purposes, as long as they credit the 
author(s), do not represent the author as endorsing their adaptation of the article, 
and do not modify the article in such a way as to damage the author's honor or 
reputation.  

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)  
For non-commercial purposes, lets others distribute and copy the article, and to 
include in a collective work (such as an anthology), as long as they credit the 
author(s) and provided they do not alter or modify the article.  

The gold open access publication fee for this journal is USD 1950, excluding 
taxes. Learn more about Elsevier's pricing policy: 
https://www.elsevier.com/openaccesspricing.  

Green open access  
Authors can share their research in a variety of different ways and Elsevier has a 
number of green open access options available. We recommend authors see our 
green open access page for further information. Authors can also self-archive 
their manuscripts immediately and enable public access from their institution's 
repository after an embargo period. This is the version that has been accepted for 
publication and which typically includes author-incorporated changes suggested 
during submission, peer review and in editor-author communications. Embargo 
period: For subscription articles, an appropriate amount of time is needed for 
journals to deliver value to subscribing customers before an article becomes 
freely available to the public. This is the embargo period and it begins from the 
date the article is formally published online in its final and fully citable form. 
Find out more.  

This journal has an embargo period of 24 months.  
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Elsevier Researcher Academy  
Researcher Academy is a free e-learning platform designed to support early and 
mid-career researchers throughout their research journey. The "Learn" 
environment at Researcher Academy offers several interactive modules, 
webinars, downloadable guides and resources to guide you through the process 
of writing for research and going through peer review. Feel free to use these free 
resources to improve your submission and navigate the publication process with 
ease.  

Language (usage and editing services)  
Please write your text in good English (American or British usage is accepted, 
but not a mixture of these). Authors who feel their English language manuscript 
may require editing to eliminate possible grammatical or spelling errors and to 
conform to correct scientific English may wish to use the English Language 
Editing service available from Elsevier's WebShop.  

Submission  
Our online submission system guides you stepwise through the process of 
entering your article details and uploading your files. The system converts your 
article files to a single PDF file used in the peer-review process. Editable files 
(e.g., Word, LaTeX) are required to typeset your article for final publication. All 
correspondence, including notification of the Editor's decision and requests for 
revision, is sent by e-mail.  

PREPARATION  

Peer review  
This journal operates a single blind review process. All contributions will be 
initially assessed by the editor for suitability for the journal. Papers deemed 
suitable are then typically sent to a minimum of two independent expert 
reviewers to assess the scientific quality of the paper. The Editor is responsible 
for the final decision regarding acceptance or rejection of articles. The Editor's 
decision is final. More information on types of peer review.   

Use of word processing software  
It is important that the file be saved in the native format of the word processor 
used. The text should be in single-column format. Keep the layout of the text as 
simple as possible. Most formatting codes will be removed and replaced on 
processing the article. In particular, do not use the word processor's options to 
justify text or to hyphenate words. However, do use bold face, italics, subscripts, 
superscripts etc. When preparing tables, if you are using a table grid, use only 
one grid for each individual table and not a grid for each row. If no grid is used, 
use tabs, not spaces, to align columns. The electronic text should be prepared in 
a way very similar to that of conventional manuscripts (see also the Guide to 
Publishing with Elsevier). Note that source files of figures, tables and text 
graphics will be required whether or not you embed your figures in the text. See 
also the section on Electronic artwork.  

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 
'grammar-check' functions of your word processor.  
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Article structure  
Manuscripts should be prepared according to the guidelines set forth in the 
Publication Manual of the American Psychological Association (6th ed., 2009). 
Of note, section headings should not be numbered.  

Manuscripts should ordinarily not exceed 50 pages, including references and 
tabular material. Exceptions may be made with prior approval of the Editor in 
Chief. Manuscript length can often be managed through the judicious use of 
appendices. In general the References section should be limited to citations 
actually discussed in the text. References to articles solely included in meta-
analyses should be included in an appendix, which will appear in the on line 
version of the paper but not in the print copy. Similarly, extensive Tables 
describing study characteristics, containing material published elsewhere, or 
presenting formulas and other technical material should also be included in an 
appendix. Authors can direct readers to the appendices in appropriate places in 
the text.  

It is authors' responsibility to ensure their reviews are comprehensive and as up 
to date as possible (at least through the prior calendar year) so the data are still 
current at the time of publication. Authors are referred to the PRISMA 
Guidelines (http://www.prisma-statement.org/statement.htm) for guidance in 
conducting reviews and preparing manuscripts. Adherence to the Guidelines is 
not required, but is recommended to enhance quality of submissions and impact 
of published papers on the field.  

Appendices  
If there is more than one appendix, they should be identified as A, B, etc. 
Formulae and equations in appendices should be given separate numbering: Eq. 
(A.1), Eq. (A.2), etc.; in a subsequent appendix, Eq. (B.1) and so on. Similarly 
for tables and figures: Table A.1; Fig. A.1, etc.  

Essential title page information  
Title. Concise and informative. Titles are often used in information-retrieval 
systems. Avoid abbreviations and formulae where possible. Note: The title 
page should be the first page of the manuscript document indicating the 
author's names and affiliations and the corresponding author's complete 
contact information.  

Author names and affiliations. Where the family name may be ambiguous (e.g., 
a double name), please indicate this clearly. Present the authors' affiliation 
addresses (where the actual work was done) below the names. Indicate all 
affiliations with a lower-case superscript letter immediately after the author's 
name and in front of the appropriate address. Provide the full postal address of 
each affiliation, including the country name, and, if available, the e-mail address 
of each author within the cover letter.  

Corresponding author. Clearly indicate who is willing to handle correspondence 
at all stages of refereeing and publication, also post-publication. Ensure that 
telephone and fax numbers (with country and area code) are provided in 
addition to the e-mail address and the complete postal address.  
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Present/permanent address. If an author has moved since the work described in 
the article was done, or was visiting at the time, a "Present address"' (or 
"Permanent address") may be indicated as a footnote to that author's name. The 
address at which the author actually did the work must be retained as the main, 
affiliation address. Superscript Arabic numerals are used for such footnotes.  

Abstract  
A concise and factual abstract is required (not exceeding 200 words). This 
should be typed on a separate page following the title page. The abstract should 
state briefly the purpose of the research, the principal results and major 
conclusions. An abstract is often presented separate from the article, so it must 
be able to stand alone. References should therefore be avoided, but if essential, 
they must be cited in full, without reference to the reference list.  

Graphical abstract 
Although a graphical abstract is optional, its use is encouraged as it draws more 
attention to the online article. The graphical abstract should summarize the 
contents of the article in a concise, pictorial form designed to capture the 
attention of a wide readership. Graphical abstracts should be submitted as a 
separate file in the online submission system. Image size: Please provide an 
image with a minimum of 531 × 1328 pixels (h × w) or proportionally more. 
The image should be readable at a size of 5 × 13 cm using a regular screen 
resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office files. 
You can view Example Graphical Abstracts on our information site.  

Authors can make use of Elsevier's Illustration Services to ensure the best 
presentation of their images and in accordance with all technical requirements.  

Highlights  
Highlights are mandatory for this journal. They consist of a short collection of 
bullet points that convey the core findings of the article and should be submitted 
in a separate editable file in the online submission system. Please use 
'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 
characters, including spaces, per bullet point). You can view example Highlights 
on our information site.  

Keywords  
Immediately after the abstract, provide a maximum of 6 keywords, using 
American spelling and avoiding general and plural terms and multiple concepts 
(avoid, for example, 'and', 'of'). Be sparing with abbreviations: only 
abbreviations firmly established in the field may be eligible. These keywords 
will be used for indexing purposes.  

Abbreviations  
Define abbreviations that are not standard in this field in a footnote to be placed 
on the first page of the article. Such abbreviations that are unavoidable in the 
abstract must be defined at their first mention there, as well as in the footnote. 
Ensure consistency of abbreviations throughout the article.  

Acknowledgements  
Collate acknowledgements in a separate section at the end of the article before 
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the references and do not, therefore, include them on the title page, as a footnote 
to the title or otherwise. List here those individuals who provided help during 
the research (e.g., providing language help, writing assistance or proof reading 
the article, etc.).  

Formatting of funding sources  
List funding sources in this standard way to facilitate compliance to funder's 
requirements:  

Funding: This work was supported by the National Institutes of Health [grant 
numbers xxxx, yyyy]; the Bill & Melinda Gates Foundation, Seattle, WA [grant 
number zzzz]; and the United States Institutes of Peace [grant number aaaa].  

It is not necessary to include detailed descriptions on the program or type of 
grants and awards. When funding is from a block grant or other resources 
available to a university, college, or other research institution, submit the name 
of the institute or organization that provided the funding.  

If no funding has been provided for the research, please include the following 
sentence:  

This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.  

Footnotes  
Footnotes should be used sparingly. Number them consecutively throughout the 
article. Many word processors can build footnotes into the text, and this feature 
may be used. Otherwise, please indicate the position of footnotes in the text and 
list the footnotes themselves separately at the end of the article. Do not include 
footnotes in the Reference list.  

Electronic artwork 
General points 
• Make sure you use uniform lettering and sizing of your original artwork. 
• Embed the used fonts if the application provides that option. 
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New 
Roman, Symbol, or use fonts that look similar. 
• Number the illustrations according to their sequence in the text. 
• Use a logical naming convention for your artwork files. 
• Provide captions to illustrations separately. 
• Size the illustrations close to the desired dimensions of the published version. 
• Submit each illustration as a separate file. 
A detailed guide on electronic artwork is available. 
You are urged to visit this site; some excerpts from the detailed information 
are given here. Formats 
If your electronic artwork is created in a Microsoft Office application (Word, 
PowerPoint, Excel) then please supply 'as is' in the native document format. 
Regardless of the application used other than Microsoft Office, when your 
electronic artwork is finalized, please 'Save as' or convert the images to one of 
the following formats (note the resolution requirements for line drawings, 
halftones, and line/halftone combinations given below): 
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EPS (or PDF): Vector drawings, embed all used fonts. 
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum 
of 300 dpi. 
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a 
minimum of 1000 dpi. TIFF (or JPEG): Combinations bitmapped line/half-tone 
(color or grayscale), keep to a minimum of 500 dpi. 
Please do not: 
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); 
these typically have a low number of pixels and limited set of colors; 
• Supply files that are too low in resolution; 
• Submit graphics that are disproportionately large for the content.  

Color artwork  

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), 
EPS (or PDF), or MS Office files) and with the correct resolution. If, together 
with your accepted article, you submit usable color figures then Elsevier will 
ensure, at no additional charge, that these figures will appear in color online 
(e.g., ScienceDirect and other sites) regardless of whether or not these 
illustrations are reproduced in color in the printed version. For color 
reproduction in print, you will receive information regarding the costs from 
Elsevier after receipt of your accepted article. Please indicate your preference 
for color: in print or online only. Further information on the preparation of 
electronic artwork.  

Figure captions  
Ensure that each illustration has a caption. Supply captions separately, not 
attached to the figure. A caption should comprise a brief title (not on the figure 
itself) and a description of the illustration. Keep text in the illustrations 
themselves to a minimum but explain all symbols and abbreviations used.  

Tables  
Please submit tables as editable text and not as images. Tables can be placed 
either next to the relevant text in the article, or on separate page(s) at the end. 
Number tables consecutively in accordance with their appearance in the text and 
place any table notes below the table body. Be sparing in the use of tables and 
ensure that the data presented in them do not duplicate results described 
elsewhere in the article. Please avoid using vertical rules and shading in table 
cells.  

References  
Citations in the text should follow the referencing style used by the American 
Psychological Association. You are referred to the Publication Manual of the 
American Psychological Association, Sixth Edition, ISBN 1-4338-0559-6, 
copies of which may be ordered from http://books.apa.org/ 
books.cfm?id=4200067 or APA Order Dept., P.O.B. 2710, Hyattsville, MD 
20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK. Details 
concerning this referencing style can also be found at 
http://humanities.byu.edu/linguistics/Henrichsen/APA/APA01.html  
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Citation in text  
Please ensure that every reference cited in the text is also present in the 
reference list (and vice versa). Any references cited in the abstract must be given 
in full. Unpublished results and personal communications are not recommended 
in the reference list, but may be mentioned in the text. If these references are 
included in the reference list they should follow the standard reference style of 
the journal and should include a substitution of the publication date with either 
'Unpublished results' or 'Personal communication'. Citation of a reference as 'in 
press' implies that the item has been accepted for publication.  

Web references  
As a minimum, the full URL should be given and the date when the reference 
was last accessed. Any further information, if known (DOI, author names, dates, 
reference to a source publication, etc.), should also be given. Web references can 
be listed separately (e.g., after the reference list) under a different heading if 
desired, or can be included in the reference list.  

Data references  
This journal encourages you to cite underlying or relevant datasets in your 
manuscript by citing them in your text and including a data reference in your 
Reference List. Data references should include the following elements: author 
name(s), dataset title, data repository, version (where available), year, and global 
persistent identifier. Add [dataset] immediately before the reference so we can 
properly identify it as a data reference. The [dataset] identifier will not appear in 
your published article.  

References in a special issue  
Please ensure that the words 'this issue' are added to any references in the list 
(and any citations in the text) to other articles in the same Special Issue.  

Reference management software  
Most Elsevier journals have their reference template available in many of the 
most popular reference management software products. These include all 
products that support Citation Style Language styles, such as Mendeley and 
Zotero, as well as EndNote. Using the word processor plug-ins from these 
products, authors only need to select the appropriate journal template when 
preparing their article, after which citations and bibliographies will be 
automatically formatted in the journal's style. If no template is yet available for 
this journal, please follow the format of the sample references and citations as 
shown in this Guide. If you use reference management software, please ensure 
that you remove all field codes before submitting the electronic manuscript. 
More information on how to remove field codes.  

Users of Mendeley Desktop can easily install the reference style for this journal 
by clicking the following link: 
http://open.mendeley.com/use-citation-style/clinical-psychology-review 
When preparing your manuscript, you will then be able to select this style using 
the Mendeley plug- ins for Microsoft Word or LibreOffice.  

Reference style  
References should be arranged first alphabetically and then further sorted 
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chronologically if necessary. More than one reference from the same author(s) 
in the same year must be identified by the letters "a", "b", "c", etc., placed after 
the year of publication. References should be formatted with a hanging 
indent (i.e., the first line of each reference is flush left while the subsequent 
lines are indented).  

Examples: Reference to a journal publication: Van der Geer, J., Hanraads, J. A. 
J., & Lupton R. A. (2000). The art of writing a scientific article. Journal of 
Scientific Communications, 163, 51-59.  

Reference to a book: Strunk, W., Jr., &White, E. B. (1979). The elements of 
style. (3rd ed.). New York: Macmillan, (Chapter 4).  

Reference to a chapter in an edited book: Mettam, G. R., & Adams, L. B. 
(1994). How to prepare an electronic version of your article. In B.S. Jones, & R. 
Z. Smith (Eds.), Introduction to the electronic age (pp. 281-304). New York: E-
Publishing Inc.  

Video  
Elsevier accepts video material and animation sequences to support and enhance 
your scientific research. Authors who have video or animation files that they 
wish to submit with their article are strongly encouraged to include links to these 
within the body of the article. This can be done in the same way as a figure or 
table by referring to the video or animation content and noting in the body text 
where it should be placed. All submitted files should be properly labeled so that 
they directly relate to the video file's content. . In order to ensure that your video 
or animation material is directly usable, please provide the file in one of our 
recommended file formats with a preferred maximum size of 150 MB per file, 1 
GB in total. Video and animation files supplied will be published online in the 
electronic version of your article in Elsevier Web products, including 
ScienceDirect. Please supply 'stills' with your files: you can choose any frame 
from the video or animation or make a separate image. These will be used 
instead of standard icons and will personalize the link to your video data. For 
more detailed instructions please visit our video instruction pages. Note: since 
video and animation cannot be embedded in the print version of the journal, 
please provide text for both the electronic and the print version for the portions 
of the article that refer to this content.  

AudioSlides  
The journal encourages authors to create an AudioSlides presentation with their 
published article. AudioSlides are brief, webinar-style presentations that are 
shown next to the online article on ScienceDirect. This gives authors the 
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Data linking  
If you have made your research data available in a data repository, you can link 
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repositories to link articles on ScienceDirect with relevant repositories, giving 
readers access to underlying data that gives them a better understanding of the 
research described.  

There are different ways to link your datasets to your article. When available, 
you can directly link your dataset to your article by providing the relevant 
information in the submission system. For more information, visit the database 
linking page.  

For supported data repositories a repository banner will automatically appear 
next to your published article on ScienceDirect.  

In addition, you can link to relevant data or entities through identifiers within the 
text of your manuscript, using the following format: Database: xxxx (e.g., 
TAIR: AT1G01020; CCDC: 734053; PDB: 1XFN).  
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Appendix B 

RCT of Psychotherapy Quality Rating Scale (RCT-PQRS) 

Description of subjects 
 
Item 1. Diagnostic method and criteria for inclusion and exclusion 

0 poor description and inappropriate method/criteria 
1 full description or appropriate method/criteria 
2 full description and appropriate method/criteria 

 
Item 2. Documentation or demonstration of reliability of diagnostic methodology 

0 poor or no reliability documentation 

1 brief reliability documentation (documentation in the literature is sufficient, even 
if it is not explicitly cited) 

2 full reliability documentation (documentation of within-study reliability 
necessary) 

 
Item 3. Description of relevant comorbidities 

0 poor or no description of relevant comorbidities 
1 brief description of relevant comorbidities 
2 full description of relevant comorbidities 

 
Item 4. Description of numbers of subjects screened, included, and excluded 

0 poor or no description of numbers screened, included, and excluded 
1 brief description of numbers screened, included, and excluded 
2 full description of numbers screened, included, and excluded 

 
Definition and delivery of treatment 
Item 5. Treatment(s) (including control/comparison groups) are sufficiently described 
or referenced to allow for replication 

0 poor or no treatment description or references 

1 brief treatment description or references (also if full description of one group and 
poor description of another) 

2 full treatment description or references (manual not required) 
 
Item 6. Method to demonstrate that treatment being studied is treatment being 
delivered (only satisfied by supervision if transcripts or tapes are explicitly reviewed) 

0 poor or no adherence reporting 

1 brief adherence reporting with standardized measure or full adherence reporting 
with non-standardized measure (eg, non-independent rater) 

2 full adherence reporting with standardized measure (must be quantitative and 
completed by an independent rater) 
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Item 7. Therapist training and level of experience in the treatment(s) under 
investigation 

0 poor description and underqualified therapists 
1 full description or well-qualified therapists 
2 full description and well-qualified therapists 

 
Item 8. Therapist supervision while treatment is being provided 

0 poor description and inadequate therapist supervision 
1 full description or adequate therapist supervision 
2 full description and adequate therapist supervision 

 
Item 9. Description of concurrent treatments (eg, medication) allowed and 
administered during course of study (if patients on medication are included, a rating 
of 2 requires full reporting of what medications were used; if patients on medications 
are excluded, this alone is sufficient for a rating of 2). 

0 poor or no description of concurrent treatments 
1 brief description of concurrent treatments 
2 full description of concurrent treatments 

 
Outcome measures 
 
Item 10. Validated outcome measure(s) (either established or newly standardized) 

0 poor or no validation of outcome measure(s) 
1 brief validation of outcome measure(s) (shown or cited) 
2 full validation of outcome measure(s) (shown or cited) 

 
Item 11. Primary outcome measure(s) specified in advance (although does not need to 
be stated explicitly for a rating of 2) 

0 poor or no specification of primary outcome measure(s) in advance 
1 brief specification of primary outcome measure(s) in advance 
2 full specification of primary outcome measure(s) in advance 

 
Item 12. Outcome assessment by raters blinded to treatment group and with 
established reliability 

0 poor or no blinding of raters to treatment group (eg, rating by therapist, non-blind 
independent rater, or patient self-report) and reliability not reported 

1 blinding of independent raters to treatment group or established reliability 
2 blinding of independent raters to treatment group and established reliability 

 
Item 13. Discussion of safety and adverse events during study treatment(s)? 

0 poor or no discussion of safety and adverse events 
1 brief discussion of safety and adverse events 
2 full discussion of safety and adverse events 
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Item 14. Assessment of long-term posttermination outcome (should not be 
penalized for failure to follow comparison group if this is a wait- list or 
nontreatment group that is subsequently referred for active treatment)  

0 poor or no posttermination assessment of outcome� 

1 
medium-term assessment of posttermination outcome (2-12 months 
posttermination) 

2 long-term assessment of posttermination outcome (≥12 months posttermination)  

 
 
Data analysis 
 
Item 15. Intent-to-treat method for data analysis involving primary outcome measure 

0 no description or no intent-to-treat analysis with primary outcome measure 
1 partial intent-to-treat analysis with primary outcome measure 
2 full intent-to-treat analysis with primary outcome measure 

 
Item 16. Description of dropouts and withdrawals 

0 poor or no description of dropouts and withdrawals 
1 brief description of dropouts and withdrawals 

2 full description of dropouts and withdrawals (must be explicitly stated and 
include reasons for dropouts and withdrawals) 

 
Item 17. Appropriate statistical tests (eg, use of Bonferroni correction, longitudinal 
data analysis, adjustment only for a priori identified confounders) 

0 inappropriate statistics, extensive data dredging, or no information about 
appropriateness of statistics 

1 moderately appropriate, though unsophisticated, statistics and/or moderate data 
dredging 

2 fully appropriate statistics and minimal data dredging in primary findings 
 
Item 18. Adequate sample size 

0 inadequate justification and inadequate sample size 
1 adequate justification or adequate sample size 
2 adequate justification and adequate sample size 

 
Item 19. Appropriate consideration of therapist and site effects 

0 therapist and site effects not discussed or considered 
1 therapist and site effects discussed or considered statistically 
2 therapist and site effects discussed and considered statistically 
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Treatment assignment 
 
Item 20. A priori relevant hypotheses that justify comparison group(s) 

0 poor or no justification of comparison group(s) 
1 brief or incomplete justification of comparison group(s) 
2 full justification of comparison group(s) 

 
Item 21. Comparison group(s) from same population and time frame as experimental 
group 

0 comparison group(s) from significantly different population and/or time frame 
1 comparison group(s) from moderately different population and/or time frame 
2 comparison group(s) from same population and time frame 

 
Item 22. Randomized assignment to treatment groups 

0 poor (eg, pseudo-randomization, sequential assignment) or no randomization 
1 adequate but poorly defined randomization procedure 

2 full and appropriate method of randomization performed after screening and 
baseline assessment 

 
Overall quality of study 
 
Item 23. Balance of allegiance to types of treatment by practitioners 

0 
no information or poor balance of allegiance to treatments by study therapists 
(eg, therapy in experimental and control groups both administered by therapists 
with strong allegiance to therapy being tested in the experimental group) 

1 some balance of allegiance to treatments by study therapists 

2 full balance of allegiance to treatments (eg, therapies administered by therapists 
with allegiance to respective techniques) 

 
Item 24. Conclusions of study justified by sample, measures, and data analysis, as 
presented (note: useful to look at conclusions as stated in study abstract) 

0 

poor or no justification of conclusions from results as presented or insufficient 
information to evaluate (eg, sample or treatment insufficiently documented, data 
analysis does not support conclusions, or numbers of withdrawals or dropouts 
makes findings unsupportable) 

1 some conclusions of study justified or partial information presented to evaluate 
2 all conclusions of study justified and complete information presented to evaluate 

 
Item 25. Omnibus rating: please provide an overall rating of the quality of the study, 
taking into account the adequacy of description, the quality of study design, data 
analysis, and justification of conclusions. 
 
24 items in total/score range 0-48 
 
1 = exceptionally poor (0-5) 
2 = very poor (6-12) 
3 = moderately poor (13-19) 
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4 = average (20-27) 
5 = moderately good (28-33) 
6 = very good (34-41) 
7 = exceptionally good (42-48) 
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Chapter Four. Extended Methodology and Results 
 

This chapter expands upon the methodologies and analyses chosen for both the 

meta-analysis on attentional biases (ABs) in binge eating disorder (BED), and the meta-

analysis on eating disorder-focused family therapy (ED-FT) and multifamily therapy 

(MFT). It aims both to explain the rationale for why these approaches were undertaken 

when analysing the data and discuss alternative approaches that could have been used. It 

also presents additional analyses that were conducted for the meta-analysis of ABs in 

BED, which were not included in the paper. Comprehensive meta-analysis was used for 

all statistical analyses (version 3; Borenstein, Hedges, Higgins & Rothstein, 2005).  

Assessing Quality and Risk of Bias within Studies 

 Quality assessment tools were utilised in order to assess the quality of the 

studies included in the meta-analyses. Assessing the quality of studies is different to 

assessing the risk of bias. This is because the former measures how well a study was 

designed and conducted (Cuijpers, 2016), while the latter measures the degree to which 

a study may be flawed in the design, potentially inflating the results. Therefore, careful 

consideration needs to be made when deciding which tool to use. Historically, the 

approach towards measuring the quality of the studies in systematic reviews has been 

either inconsistent or incomplete. This step is now considered an important aspect of the 

meta-analysis because it enables the researcher to infer how closely researchers adhered 

to factors that are known to contribute towards bias, such as issues with recruitment, 

blinding, randomisation and intent-to-treat analysis (Borenstein, Hedges, Higgins, & 

Rothstein, 2009). 

Using a validated measure to assess the quality and risk of bias within studies 

increases the robustness of a systematic review or meta-analysis, as it reduces subjective 
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speculation regarding the studies (Greco, Zangrillo, Biondi-Zoccai & Landoni, 2013). 

Using a standardised tool also increases the strength of the conclusions drawn from a 

systematic review or meta-analysis, as the inclusion of low-quality studies or studies 

that have used methodological approaches that make them vulnerable to bias can 

significantly impact the treatment effect and the robustness of the conclusions being 

drawn from the findings (Hartling, Dryden &Klassen, 2009).  

Meta-analysis of AB in BED. For the meta-analysis on attentional biases (AB) 

in binge eating disorder (BED), the RCT- PQRS (Kocsis et al., 2010) was adapted (see 

Appendix A for the original tool). Items from the quality assessment tool for the 

observational cohort and cross-section studies (National Heart Lung and Blood Institute, 

2014), and Cochrane risk of bias tool (Higgins & Green, 2011) were integrated (see 

Appendix B and C respectively). For example, risk of bias due to confounding was used 

from the Cochrane risk of bias tool (Higgins & Green, 2011) to inform item nine on the 

adapted tool. Items three and six from the assessment tool for the observational cohort 

and cross-section studies (National Heart Lunch and Blood Institute, 2014) were 

included in the adapted tool. This was done because an appropriate tool for cross-

sectional experimental designs was not available, and the research literature on quality 

tools for experimental designs is underdeveloped (Jarde, Losilla, Vives, & Rodrigo, 

2013). A decision was made not to use the Newcastle Ottawa Scale for cohort studies 

(Wells et al., 2013) because it has been shown to have low reliability (Hartling et al., 

2013). Because a validated tool was not used to assess the quality of the studies 

included in the MA on AB in BED, the adapted tool was piloted to increase its 

reliability and construct validity (Morgado, Meireles, Neves, Amaral, & Ferreira, 2017; 

Lo, Mertz, & Loeb, 2014).   

The first stage of the pilot involved seeking supervision from the supervisory 

team on a draft version of the tool. The tool was then amended following discussions 
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and feedback. In particular, advice was given to change the wording of two items (items 

seven and eight) in order to make them less specific to the meta-analysis topic, and 

more generalisable. This was done to make the adapted tool more broadly useable by 

other studies. Once the items were agreed, they were piloted by a trainee in the cohort 

using two randomly selected papers from the meta-analysis. These papers were scored 

by the primary author and the trainee, resulting in a high level of agreement on scoring 

for both papers. The inter-rater agreement was quantitatively measured and Cohen’s 

kappa (Landis & Koch, 1977) was .78, with an agreement score of 87.5%, indicating 

almost perfect agreement (Landis & Koch, 1977). The wording on item 10 was also 

amended following feedback to increase the clarity. The quality tool was then used by 

the primary author to assess the quality of all of the included papers in the meta-analysis 

(see Appendix D for the adapted quality assessment tool). The secondary author then 

rated four randomly selected papers. The Cohen’s kappa score of inter-rater reliability 

was calculated to be .52 with an agreement score of 68.8%, which indicated moderate 

agreement (Landis & Koch, 1977).  

While the adaption of the quality tool aimed to follow a scientific method, there 

are limitations of not using a tool that has been shown to be reliable and externally 

valid. However, due to the limited choice in suitable and validated tools for 

experimental designs, this method of quality assessment was considered appropriate. 

Meta-analysis of ED-FT and MFT. For the meta-analysis of eating disorder-

focused family therapy (ED-FT) and multifamily therapy (MFT) the randomised control 

trial of Psychotherapy Quality Rating Scale (RCT-PQRS; Kocsis et al., 2010) was used. 

This tool contains 24 items, which each assesses a different aspect of study quality. 

Each item is assigned a value of between zero and two, and the total score is the sum of 

the scores assigned to each item, totalling a maximum of 48. The total score is then 

assigned a qualitative rating, of which there are seven, ranging from ‘exceptionally 
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poor’ to ‘exceptionally good’. The quality tool has been shown to have good internal 

consistency and reliability (Gerber et al., 2011), and external validity (Koscis et al., 

2010).  

Assessing Risk of Bias Between Studies 

 The studies in both meta-analyses were also assessed for possible publication 

bias. This is important as publications that show a large and significant effect in the 

preferred direction (such as interventions) are often favoured (Cujipers, 2016). 

Therefore, there is a risk that studies indicating a small or non-significant effect may not 

be published. This has an impact on meta-analyses, as the aim is to estimate the true or 

mean effect of a phenomenon; however, there is a risk of over-estimation of the true 

effect, if the studies included are biased (Cujipers, 2016).  

 In order to test for publication bias, the Fail-safe N (Rosenthal, 1979) was 

consulted. This method indicates the number of studies that would be needed in order to 

nullify the effect. Rosenthal (1979) suggests that if this number is small, then this would 

call into question the robustness of the results (Borenstein et al., 2009). The funnel plot 

was visually inspected, and the ‘trim and fill’ method (Duval & Tweedie, 2000) was 

applied. This estimates the number of studies that are missing from the funnel plot 

(Cujipers, 2016).  

Effect Sizes 

Meta-analysis of AB in BED. For the meta-analysis on attentional biases (AB) 

in binge eating disorder (BED), the mean reaction time (RT) and standard deviation 

(SD) scores were extracted from the included studies, which were continuous variables.  

The standardised mean difference was then calculated from these values. This 

type of effect size is used when studies use different outcome measures (Borenstein et 
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al., 2009). The standardised mean difference is calculated by dividing the mean 

difference from each study by the study’s standard deviation (Borenstein et al., 2009). 

This creates an index that can be compared across all studies, regardless of the different 

outcomes used to measure the same effect. Hedges’s g (Hedges, 1981) and Cohen’s d 

(Cohen, 1988) are two forms of standardised mean difference effect sizes. Particularly 

pertinent to this paper was the fact that the RT data were collated from different 

paradigms and therefore Hedges’s g accounted for this by transforming the scores to a 

common value (Borenstein et al., 2009).   

The reason why Hedges’s g was used in the meta-analysis over Cohen’s d is 

because Cohen’s d does not account for small samples and, as such, is argued to 

overestimate the standardised mean difference in small samples (Borenstein et al., 

2009). On the other hand, Hedges’s g adjusts for possible biases that may impact on 

heterogeneity, such as by providing an ‘unbiased’ corrected effect size which takes into 

account small samples when providing an estimate of the pooled effect size. It is also 

thought to be more accurate when assessing the relationship between two groups 

(Borenstein et al., 2009).  

To add further strength to the results meta-analysis on AB in BED, the 

difference between means and pooled standard deviation was calculated, to create an 

AB score. This analysis was used to compute the Hedges’s g effect sizes. This not only 

ensured greater standardisation of scores across paradigms by reducing the variation in 

what the scores mean, it also provides results that can be directly compared to other 

meta-analyses of AB in AN and BN (Brooks, Prince, Stahl, Campbell, & Treasure, 

2011).  

Meta-analysis of ED-FT and MFT. The meta-analysis of ED-FT and MFT was 

divided into two sections, with each form of therapy being meta-analysed separately. 

When collating the relevant data for analysing ED-FT, it was noted that the results 
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reported by the studies were binary, such as rates of remission. As reported in the paper, 

the decision was made to use the Odds ratio (OR) when reporting the effect sizes over 

the relative risk (RR) or risk difference (RD). This was because the OR is less sensitive 

to baseline events (Cujipers, 2016) compared with the RD and the OR accounts for risk 

of events when they are low (Borenstein et al., 2009). In order to report the OR, the raw 

data items were log transformed (Borenstein et al., 2009). This means that the log OR 

and standard error of the log OR were calculated and these were used to conduct the 

meta-analysis. At this stage, it is considered important for the treatment group or control 

group to consistently be placed as the numerator or denominator, to ensure that the 

direction of the effect is consistent across studies (Borenstein et al., 2009). The ED-FT 

group were consistently inputted first (as the numerator) and therefore, a positive effect 

(above zero) inferred a greater effect for the ED-FT group and therefore a greater rate of 

remission. A negative effect (below zero) denoted that the individual treatment or other 

forms of family therapy (FT) yielded a greater rate of remission. The scores were then 

converted back to ratio values when reporting the results.  

When analysing the data for MFT, the OR was not appropriate as the studies did 

not use dichotomous variables, such as reporting the number of patients who met 

criteria for remission (Cujipers, 2016). Instead, they used continuous variables when 

reporting their outcomes, such as mean changes in weight from pre-intervention to post-

intervention. This was reported as either expected body weight (EBW) or body mass 

index (BMI). Because the majority of studies did not use a control or comparison group, 

a within-participants analysis was conducted. This was achieved by collating data from 

the paired-samples t-tests that the studies conducted and using either the reported t-

value or p-value (Cujipers, 2016), depending on what information was reported. 

Hedges’s g was chosen for the reasons stated above. In this case, using Hedges’s g 

allowed the different measurements used to assess changes in weight (EBW and BMI) 
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to be transformed to a common value, allowing all studies that reported the mean 

changes to be included in the analysis. 

Models  

A random-effects model was chosen when reporting both meta-analyses, rather 

than a fixed-effects model. The fixed-effects model assumes that there is ‘one true 

effect size’ (Borenstein et al., 2009), which means that all studies share the same effect 

and any dispersion in effects are thought to be due to sampling error. With this model, 

the pooled effect size represents the common effect size (Borenstein et al., 2009). On 

the other hand, the random-effects model assumes that studies will range in effect and 

this deviation can be due to sampling error, but also due to random variation as each 

study is different and therefore the effect size will be influenced by this (Cujipers, 

2016). Here, the pooled effect denotes the estimate of the mean distribution of effects 

(Borenstein et al., 2009). Therefore, random-effects models allow for greater variability 

within studies. This was considered important for both meta-analyses, as the studies in 

both papers ranged considerably both in terms of participants used and in methodology. 

For example, the meta-analysis on AB in BED included studies from clinical and non-

clinical populations.  

For both meta-analyses, the random-effects 95% confidence interval was 

reported alongside the effect sizes. This depicts how precise the effect size is, as the 

larger the confidence interval, the less precise the estimates (Borenstein et al., 2009). 

The 95% confidence interval can be affected by many factors, namely sample size and 

the methodology used (Borenstein et al., 2009). Therefore, the studies that had smaller 

confidence intervals (and therefore more precise estimates) were given more weight in 

the meta-analysis (Borenstein et al., 2009).  
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Heterogeneity 

Heterogeneity refers to the variation in the ‘true’ effect sizes (Borenstein et al., 

2009). However, part of the observed variation is due to true variation in effect sizes as 

well as random error. It is therefore referred to as ‘spurious’ (Borenstein et al., 2009). 

The Q-statistic (Q) is a standardised measure used to isolate the true variance. When 

used with the reported degrees of freedom (df), the figure illustrates whether the level of 

heterogeneity is statistically significant. If it is, it can be concluded that the effect sizes 

are heterogeneous and do not share a common effect (Borenstein et al., 2009). However, 

Q is sensitive to factors such as the number of studies. This means that a non-significant 

result may indicate too little power to detect a trend, rather than a homogeneous result 

(Borenstein et al., 2009). It also does not explain the extent of the variability. The I-

squared statistic (I²) provides a ratio of true heterogeneity to total variance of the 

observed estimates (Borenstein et al., 2009). It provides the degree of overlap of the 

confidence intervals and reports this as a ratio ranging from 0-100% (Borenstein et al., 

2009). Specifically, a ratio of 25% signifies small heterogeneity, 50% signifies medium 

heterogeneity, and 75% signifies large heterogeneity (Borenstein et al., 2009).  As 

described in the meta-analyses, the larger the percentage, the greater the extent of the 

heterogeneity. I² was given more credence in the meta-analyses as it is not affected by 

the number of studies included in the analyses (Borenstein et al., 2009).  

Meta-Regression  

Meta-regressions are often conducted when the results of a meta-analysis 

indicate heterogeneity (Cuijper, 2016). Much like a regression, a meta-regression 

calculates the relationship between certain moderators and the outcome of interest. A 

general rule of thumb for meta-regression is that for every co-variate, there should be 10 

studies (Borenstein et al., 2009). It is therefore inadvisable to conduct meta-regressions 
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with multiple variables when the number of studies being analysed is small. With this in 

mind, the decision was made not to conduct a meta-regression for the meta-analysis of 

ABs in BED, as the tests for heterogeneity integrated low variance between scores, and 

the number of studies included in the analysis was small. A meta-regression was 

conducted on the data included in the meta-analysis of ED-FT and MFT, as the analysis 

highlighted a high degree of variation between results. It therefore felt important to 

explore what variables might be moderating the results. In particular, study quality and 

treatment dose were chosen as variables of interest. The study quality referred to the 

quality rating that was derived from the RCT-PRQS (Kocsis et al., 2010). This was 

considered an important potential moderator as research has shown that inadequate 

methodological approaches, such as poor allocation concealment and lack of blinding, 

can impact treatment effects by exaggerating the results (Hartling et al., 2009). The 

treatment dose referred to the length of treatment and was also considered an important 

variable, as the length of treatment may confound the results if some studies offer more 

sessions to their clients compared with others.  

Additional Results from the Meta-Analysis in Chapter One 

A within-group analysis of the BED group was conducted in order to ascertain 

whether the BED group exhibit greater AB towards food stimuli, compared with non-

food stimuli. A negative effect size denotes a greater effect for food stimuli. Five 

studies were included in the analysis (Lee et al., 2017; Schmitz et al., 2014; Shank et al., 

2015; Schmidt et al., 2016; Sperling et al., 2017), as these were the only studies that 

supplied mean RT and SD for food and non-food stimuli.  
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Figure 1. Forrest plot of the difference in RT towards food stimuli compared with non-

food stimuli for the BED group.   

Every study included in the analysis found that people in the BED group 

responded faster to food stimuli than non-food stimuli, indicating an AB towards 

disorder-salient cues. However, the pooled Hedges’s g was -.10 (95% CI: -.33, .14), 

indicating a non-significant effect (p = .415). The overall effect size is very small, 

indicating that there was very little difference between RT scores for food and non-food 

stimuli (see Figure 1).   

This analysis was repeated for the control group, in order to investigate whether 

the BED group or control group had greater effect sizes for food and non-food stimuli 

(see Figure 2). Again, the pooled Hedges’s g was .11 (95% CI: -.14, .36), indicating a 

non-significant minimal effect size (p = .388).  

 

 

 

 

 

Figure 2. Forest plot of the difference in RT towards food stimuli compared with non-

food stimuli for the control group.    

Additional Results from the Meta-Analysis in Chapter Three 

The numbers needed-to-treat (NNT) were calculated from results of the RCTs of 

ED-FT. This was conducted in order to determine how many patients would need to be 

treated in order to see one successful outcome (Kraemer & Kupfer, 2006). This is a 
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helpful calculation, as the effect sizes alone are difficult to translate the meaning back 

into real-world settings (Cuijpers, 2016).   

The NNT is the inverse of the absolute risk reduction between two conditions, 

such as the control event rate (CER) and the experimental event rate (EER; Cuijpers, 

2016). There are different formulas available to calculate the NNT value, however the 

following formula was used:   1/(CER-EER).  

The NNT value ranges from one- to- infinity, with a smaller number indicating 

fewer people needing to be treated in order for a successful outcome to be found 

(Kraemer & Kupfer, 2006). Tables 1 and 2 show a considerable range in the number of 

cases needed to find a successful outcome. Interestingly, the majority of the studies that 

were deemed as being the highest quality (Le Grange et al., 2007; Le Grange et al., 

2016; Lock et al., 2010; Le Grange, 2015; Le Grange et al., 2016) all had the smallest 

NNT.  

Table 1. NNT for ED-FT versus individual treatment at end of treatment 

Study Number of 

events for 

ED-FT 

Number of 

events for 

individual 

therapy 

Absolute risk 

reduction (%) 

Numbers needed 

to treat (NNT) 

Le Grange et al., 

2007 

16/41 7/39 21.1 5 

Lock et al., 2010 21/61 12/60 14.4 7 

Schmidt et al., 

2007 

4/41 6/44 3.8 26 

Ball & Mitchell, 

2004 

7/12 7/13 4.5 22 
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Robin et al., 

1987 

13/19 12/18 1.7 59 

Russell et al., 

1987 

9/10 2/11 51 2 

Le Grange et al., 

2015 

20/51 11/58 20.2 5 

 

Table 2. NNT for ED-FT versus other forms of FT at end of treatment 

Study (n) Number of 

events for 

ED-FT 

Number of 

events for 

other FT 

Absolute risk 

reduction (%) 

Numbers needed 

to treat (NNT) 

Le Grange et 

al., 2016 

12/55 22/55 18.2 5 

Agras et al., 

2014 

25/78 20/80 7.1 14 

Lock et al., 

2015 

5/10 17/35 1.4 71 

Eisler et al., 

2000 

5/19 10/21 21.3 5 

Le Grange et 

al., 1992 

1/9 1/9 0.0 - 

Eisler et al., 

2016 

47/82 64/85 18 6 
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Appendix A 

RCT of Psychotherapy Quality Rating Scale (RCT-PQRS) 

Description of subjects 
 
Item 1. Diagnostic method and criteria for inclusion and exclusion 

0 poor description and inappropriate method/criteria 
1 full description or appropriate method/criteria 
2 full description and appropriate method/criteria 

 
 
Item 2. Documentation or demonstration of reliability of diagnostic methodology 

0 poor or no reliability documentation 

1 brief reliability documentation (documentation in the literature is sufficient, even 
if it is not explicitly cited) 

2 full reliability documentation (documentation of within-study reliability 
necessary) 

 
 
Item 3. Description of relevant comorbidities 

0 poor or no description of relevant comorbidities 
1 brief description of relevant comorbidities 
2 full description of relevant comorbidities 

 
Item 4. Description of numbers of subjects screened, included, and excluded 

0 poor or no description of numbers screened, included, and excluded 
1 brief description of numbers screened, included, and excluded 
2 full description of numbers screened, included, and excluded 

 
 
Definition and delivery of treatment 
Item 5. Treatment(s) (including control/comparison groups) are sufficiently described 
or referenced to allow for replication 

0 poor or no treatment description or references 

1 brief treatment description or references (also if full description of one group and 
poor description of another) 

2 full treatment description or references (manual not required) 
 
Item 6. Method to demonstrate that treatment being studied is treatment being 
delivered (only satisfied by supervision if transcripts or tapes are explicitly reviewed) 

0 poor or no adherence reporting 

1 brief adherence reporting with standardized measure or full adherence reporting 
with non-standardized measure (eg, non-independent rater) 
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2 full adherence reporting with standardized measure (must be quantitative and 
completed by an independent rater) 

 
 
Item 7. Therapist training and level of experience in the treatment(s) under 
investigation 

0 poor description and underqualified therapists 
1 full description or well-qualified therapists 
2 full description and well-qualified therapists 

 
Item 8. Therapist supervision while treatment is being provided 

0 poor description and inadequate therapist supervision 
1 full description or adequate therapist supervision 
2 full description and adequate therapist supervision 

 
Item 9. Description of concurrent treatments (eg, medication) allowed and 
administered during course of study (if patients on medication are included, a rating 
of 2 requires full reporting of what medications were used; if patients on medications 
are excluded, this alone is sufficient for a rating of 2). 

0 poor or no description of concurrent treatments 
1 brief description of concurrent treatments 
2 full description of concurrent treatments 

 
Outcome measures 
 
Item 10. Validated outcome measure(s) (either established or newly standardized) 

0 poor or no validation of outcome measure(s) 
1 brief validation of outcome measure(s) (shown or cited) 
2 full validation of outcome measure(s) (shown or cited) 

 
Item 11. Primary outcome measure(s) specified in advance (although does not need to 
be stated explicitly for a rating of 2) 

0 poor or no specification of primary outcome measure(s) in advance 
1 brief specification of primary outcome measure(s) in advance 
2 full specification of primary outcome measure(s) in advance 

 
Item 12. Outcome assessment by raters blinded to treatment group and with 
established reliability 

0 poor or no blinding of raters to treatment group (eg, rating by therapist, non-blind 
independent rater, or patient self-report) and reliability not reported 

1 blinding of independent raters to treatment group or established reliability 
2 blinding of independent raters to treatment group and established reliability 

 
Item 13. Discussion of safety and adverse events during study treatment(s)? 

0 poor or no discussion of safety and adverse events 
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1 brief discussion of safety and adverse events 
2 full discussion of safety and adverse events 

 
Item 14. Assessment of long-term posttermination outcome (should not be 
penalized for failure to follow comparison group if this is a wait- list or 
nontreatment group that is subsequently referred for active treatment)  

0 poor or no posttermination assessment of outcome� 

1 
medium-term assessment of posttermination outcome (2-12 months 
posttermination) 

2 long-term assessment of posttermination outcome (≥12 months posttermination)  

 
 
Data analysis 
 
Item 15. Intent-to-treat method for data analysis involving primary outcome measure 

0 no description or no intent-to-treat analysis with primary outcome measure 
1 partial intent-to-treat analysis with primary outcome measure 
2 full intent-to-treat analysis with primary outcome measure 

 
 
Item 16. Description of dropouts and withdrawals 

0 poor or no description of dropouts and withdrawals 
1 brief description of dropouts and withdrawals 

2 full description of dropouts and withdrawals (must be explicitly stated and 
include reasons for dropouts and withdrawals) 

 
Item 17. Appropriate statistical tests (eg, use of Bonferroni correction, longitudinal 
data analysis, adjustment only for a priori identified confounders) 

0 inappropriate statistics, extensive data dredging, or no information about 
appropriateness of statistics 

1 moderately appropriate, though unsophisticated, statistics and/or moderate data 
dredging 

2 fully appropriate statistics and minimal data dredging in primary findings 
 
Item 18. Adequate sample size 

0 inadequate justification and inadequate sample size 
1 adequate justification or adequate sample size 
2 adequate justification and adequate sample size 

 
 
Item 19. Appropriate consideration of therapist and site effects 

0 therapist and site effects not discussed or considered 
1 therapist and site effects discussed or considered statistically 
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2 therapist and site effects discussed and considered statistically 
 
 
 
Treatment assignment 
 
Item 20. A priori relevant hypotheses that justify comparison group(s) 

0 poor or no justification of comparison group(s) 
1 brief or incomplete justification of comparison group(s) 
2 full justification of comparison group(s) 

 
Item 21. Comparison group(s) from same population and time frame as experimental 
group 

0 comparison group(s) from significantly different population and/or time frame 
1 comparison group(s) from moderately different population and/or time frame 
2 comparison group(s) from same population and time frame 

 
Item 22. Randomized assignment to treatment groups 

0 poor (eg, pseudo-randomization, sequential assignment) or no randomization 
1 adequate but poorly defined randomization procedure 

2 full and appropriate method of randomization performed after screening and 
baseline assessment 

 
Overall quality of study 
 
Item 23. Balance of allegiance to types of treatment by practitioners 

0 
no information or poor balance of allegiance to treatments by study therapists 
(eg, therapy in experimental and control groups both administered by therapists 
with strong allegiance to therapy being tested in the experimental group) 

1 some balance of allegiance to treatments by study therapists 

2 full balance of allegiance to treatments (eg, therapies administered by therapists 
with allegiance to respective techniques) 

 
Item 24. Conclusions of study justified by sample, measures, and data analysis, as 
presented (note: useful to look at conclusions as stated in study abstract) 

0 

poor or no justification of conclusions from results as presented or insufficient 
information to evaluate (eg, sample or treatment insufficiently documented, data 
analysis does not support conclusions, or numbers of withdrawals or dropouts 
makes findings unsupportable) 

1 some conclusions of study justified or partial information presented to evaluate 
2 all conclusions of study justified and complete information presented to evaluate 

 
Item 25. Omnibus rating: please provide an overall rating of the quality of the study, 
taking into account the adequacy of description, the quality of study design, data 
analysis, and justification of conclusions. 
 
24 items in total/score range 0-48 
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1 = exceptionally poor (0-5) 
2 = very poor (6-12) 
3 = moderately poor (13-19) 
4 = average (20-27) 
5 = moderately good (28-33) 
6 = very good (34-41) 
7 = exceptionally good (42-48) 
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Appendix B 

Quality Assessment Tool for Observational Cohort and Cross-Section Studies 
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Appendix C 

Cochrane risk of bias tool 

 
Bias Domain Signalling questions Elaboration Response Options 

Bias due to confounding 1.1 Is there potential for 

confounding of the effect of 

intervention in this study?  

 

If N/PN to 1.1: the study can be 

considered to be at low risk of bias 

due to confounding and no further 

signalling questions need be 

considered  

In rare situations, such as when studying harms that are very 

unlikely to be related to factors that influence treatment decisions, 

no confounding is expected and the study can be considered to be at 

low risk of bias due to confounding, equivalent to a fully randomized 

trial. There is no NI (No information) option for this signalling 

question.  

 

Y / PY / PN / N  

 

If Y/PY to 1.1: determine whether there is a need to assess time-varying confounding: 

1.2. Was the analysis based on 

splitting participants’ follow up 

time according to intervention 

received?  

If N/PN, answer questions relating 

to baseline confounding (1.4 to 

1.6)  

If Y/PY, proceed to question 1.3.  

If participants could switch between intervention groups then 

associations between intervention and outcome may be biased by 

time-varying confounding. This occurs when prognostic factors 

influence switches between intended interventions.  

 

NA / Y / PY / PN / N / 

NI  

 

1.3. Were intervention 

discontinuations or switches likely 

If intervention switches are unrelated to the outcome, for example 

when the outcome is an unexpected harm, then time-varying 

NA / Y / PY / PN / N / 

NI  
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to be related to factors that are 

prognostic for the outcome?  

If N/PN, answer questions relating 

to baseline confounding (1.4 to 

1.6)  

If Y/PY, answer questions relating 

to both baseline and time-varying 

confounding (1.7 and 1.8)  

confounding will not be present and only control for baseline 

confounding is required.  
 

Questions relating to baseline confounding only  
1.4. Did the authors use an 

appropriate analysis method that 

controlled for all the important 

confounding domains?  

Appropriate methods to control for measured confounders include 

stratification, regression, matching, standardization, and inverse 

probability weighting. They may control for individual variables or 

for the estimated propensity score. Inverse probability weighting is 

based on a function of the propensity score. Each method depends 

on the assumption that there is no unmeasured or residual 

confounding.  

NA / Y / PY / PN / N / 

NI  

1.5. If Y/PY to 1.4: Were 

confounding domains that were 

controlled for measured validly 

and reliably by the variables 

available in this study?  

Appropriate control of confounding requires that the variables 

adjusted for are valid and reliable measures of the confounding 

domains. For some topics, a list of valid and reliable measures of 

confounding domains will be specified in the review protocol but for 

others such a list may not be available. Study authors may cite 

references to support the use of a particular measure. If authors 

control for confounding variables with no indication of their validity 

or reliability pay attention to the subjectivity of the measure. 

Subjective measures (e.g. based on self-report) may have lower 

validity and reliability than objective measures such as lab findings.  

NA / Y / PY / PN / N / 

NI  

1.6. Did the authors control for any 

post-intervention variables that 

could have been affected by the 

intervention?  

Controlling for post-intervention variables that are affected by 

intervention is not appropriate. Controlling for mediating variables 

estimates the direct effect of intervention and may introduce bias. 

Controlling for common effects of intervention and outcome 

NA / Y / PY / PN / N / 

NI  
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introduces bias.  
Questions relating to baseline and time-varying confounding 

1.7. Did the authors use an 

appropriate analysis method that 

adjusted for all the important 

confounding domains and for 

time-varying confounding?  

Adjustment for time-varying confounding is necessary to estimate 

the effect of starting and adhering to intervention, in both 

randomized trials and NRSI. Appropriate methods include those 

based on inverse probability weighting. Standard regression models 

that include time-updated confounders may be problematic if time-

varying confounding is present.  

NA / Y / PY / PN / N / 

NI  

1.8. If Y/PY to 1.7: Were 

confounding domains that were 

adjusted for measured validly and 

reliably by the variables available 

in this study?  

See 1.5 above.  NA / Y / PY / PN / N / 

NI  

Risk of bias judgement   Low / Moderate / 

Serious / Critical / NI  
Optional: What is the predicted 

direction of bias due to 

confounding?  

Can the true effect estimate be predicted to be greater or less than 

the estimated effect in the study because one or more of the 

important confounding domains was not controlled for? Answering 

this question will be based on expert knowledge and results in other 

studies and therefore can only be completed after all of the studies 

in the body of evidence have been reviewed. Consider the potential 

effect of each of the unmeasured domains and whether all 

important confounding domains not controlled for in the analysis 

would be likely to change the estimate in the same direction, or if 

one important confounding domain that was not controlled for in 

the analysis is likely to have a dominant impact.  

Favours experimental 

/ Favours comparator 

/ Unpredictable  

Bias in selection of 

participants into the study  

2.1. Was selection of participants 

into the study (or into the analysis) 

based on participant 

characteristics observed after the 

This domain is concerned only with selection into the study based on 

participant characteristics observed after the start of intervention. 

Selection based on characteristics observed before the start of 

intervention can be addressed by controlling for imbalances 

Y / PY / PN / N / NI  
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start of intervention?  

If N/PN to 2.1: go to 2.4  

 

2.2. If Y/PY to 2.1: Were the post-

intervention variables that 

influenced selection likely to be 

associated with intervention?  

2.3 If Y/PY to 2.2: Were the post-

intervention variables that 

influenced selection likely to be 

influenced by the outcome or a 

cause of the outcome?  

 

 

 

 

 

 

 

between experimental intervention and comparator groups in 

baseline characteristics that are prognostic for the outcome 

(baseline confounding).  

Selection bias occurs when selection is related to an effect of either 

intervention or a cause of intervention and an effect of either the 

outcome or a cause of the outcome. Therefore, the result is at risk of 

selection bias if selection into the study is related to both the 

intervention and the outcome.  

 

 

 

 

NA / Y / PY / PN / N / 

NI  

 

2.4. Do start of follow-up and start 

of intervention coincide for most 

participants?  

If participants are not followed from the start of the intervention 

then a period of follow up has been excluded, and individuals who 

experienced the outcome soon after intervention will be missing 

from analyses. This problem may occur when prevalent, rather than 

new (incident), users of the intervention are included in analyses.  

Y / PY / PN / N / NI  

2.5. If Y/PY to 2.2 and 2.3, or 
N/PN to 2.4: Were adjustment 

techniques used that are likely to 

correct for the presence of 

selection biases?  

It is in principle possible to correct for selection biases, for example 

by using inverse probability weights to create a pseudo-population 

in which the selection bias has been removed, or by modelling the 

distributions of the missing participants or follow up times and 

outcome events and including them using missing data 

methodology. However such methods are rarely used and the 

NA / Y / PY / PN / N / 

NI  
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answer to this question will usually be “No”.  
Risk of bias judgement   Low / Moderate / 

Serious / Critical / N  
Optional: What is the predicted 

direction of bias due to selection 

of participants into the study?  

If the likely direction of bias can be predicted, it is helpful to state 

this. The direction might be characterized either as being towards 

(or away from) the null, or as being in favour of one of the 

interventions.  

Favours experimental 

/ Favours comparator 

/ Towards null /Away 

from null / 

Unpredictable  

Bias in classification of 

interventions  

 

3.1 Were intervention groups 

clearly defined?  
A pre-requisite for an appropriate comparison of interventions is 

that the interventions are well defined. Ambiguity in the definition 

may lead to bias in the classification of participants. For individual-

level interventions, criteria for considering individuals to have 

received each intervention should be clear and explicit, covering 

issues such as type, setting, dose, frequency, intensity and/or timing 

of intervention. For population-level interventions (e.g. measures to 

control air pollution), the question relates to whether the population 

is clearly defined, and the answer is likely to be ‘Yes’.  

Y / PY / PN / N / NI  

3.2 Was the information used to 

define intervention groups 

recorded at the start of the 

intervention?  

In general, if information about interventions received is available 

from sources that could not have been affected by subsequent 

outcomes, then differential misclassification of intervention status is 

unlikely. Collection of the information at the time of the intervention 

makes it easier to avoid such misclassification. For population-level 

interventions (e.g. measures to control air pollution), the answer to 

this question is likely to be ‘Yes’.  

Y / PY / PN / N / NI  

3.3 Could classification of 

intervention status have been 

affected by knowledge of the 

outcome or risk of the outcome?  

Collection of the information at the time of the intervention may not 

be sufficient to avoid bias. The way in which the data are collected 

for the purposes of the NRSI should also avoid misclassification.  

Y / PY / PN / N / NI  

Risk of bias judgement   Low / Moderate / 

Serious / Critical / NI  
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Optional: What is the predicted 

direction of bias due to 

measurement of outcomes or 

interventions?  

If the likely direction of bias can be predicted, it is helpful to state 

this. The direction might be characterized either as being towards 

(or away from) the null, or as being in favour of one of the 

interventions.  

Favours experimental 

/ Favours comparator 

/ Towards null /Away 

from null / 

Unpredictable  

Bias due to deviations from 

intended interventions  

 

If your aim for this study is to assess the effect of assignment to intervention, answer questions 4.1 and 4.2  
 

4.1. Were there deviations from 

the intended intervention beyond 

what would be expected in usual 

practice?  

Deviations that happen in usual practice following the intervention 

(for example, cessation of a drug intervention because of acute 

toxicity) are part of the intended intervention and therefore do not 

lead to bias in the effect of assignment to intervention.  

Deviations may arise due to expectations of a difference between 

intervention and comparator (for example because participants feel 

unlucky to have been assigned to the comparator group and 

therefore seek the active intervention, or components of it, or other 

interventions). Such deviations are not part of usual practice, so may 

lead to biased effect estimates. However these are not expected in 

observational studies of individuals in routine care.  

Y / PY / PN / N / NI  

4.2. If Y/PY to 4.1: Were these 

deviations from intended 

intervention unbalanced between 

groups and likely to have affected 

the outcome?  

Deviations from intended interventions that do not reflect usual 

practice will be important if they affect the outcome, but not 

otherwise. Furthermore, bias will arise only if there is imbalance in 

the deviations across the two groups.  

NA / Y / PY / PN / N / 

NI  

If your aim for this study is to assess the effect of starting and adhering to intervention, answer questions 4.3 to 4.6  
4.3. Were important co-

interventions balanced across 

intervention groups?  

Risk of bias will be higher if unplanned co-interventions were 

implemented in a way that would bias the estimated effect of 

intervention. Co-interventions will be important if they affect the 

outcome, but not otherwise. Bias will arise only if there is imbalance 

in such co-interventions between the intervention groups. Consider 

the co-interventions, including any pre-specified co-interventions, 

Y / PY / PN / N / NI  
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that are likely to affect the outcome and to have been administered 

in this study. Consider whether these co-interventions are balanced 

between intervention groups.  

4.4. Was the intervention 

implemented successfully for most 

participants?  

Risk of bias will be higher if the intervention was not implemented 

as intended by, for example, the health care professionals delivering 

care during the trial. Consider whether implementation of the 

intervention was successful for most participants.  

Y / PY / PN / N / NI  

4.5. Did study participants adhere 

to the assigned intervention 

regimen?  

Risk of bias will be higher if participants did not adhere to the 

intervention as intended. Lack of adherence includes imperfect 

compliance, cessation of intervention, crossovers to the comparator 

intervention and switches to another active intervention. Consider 

available information on the proportion of study participants who 

continued with their assigned intervention throughout follow up, 

and answer ‘No’ or ‘Probably No’ if this proportion is high enough to 

raise concerns. Answer ‘Yes’ for studies of interventions that are 

administered once, so that imperfect adherence is not possible.  

We distinguish between analyses where follow-up time after 

interventions switches (including cessation of intervention) is 

assigned to (1) the new intervention or (2) the original intervention. 

(1) is addressed under time-varying confounding, and should not be 

considered further here.  

Y / PY / PN / N / NI  

4.6. If N/PN to 4.3, 4.4 or 4.5: Was 

an appropriate analysis used to 

estimate the effect of starting and 

adhering to the intervention?  

It is possible to conduct an analysis that corrects for some types of 

deviation from the intended intervention. Examples of appropriate 

analysis strategies include inverse probability weighting or 

instrumental variable estimation. It is possible that a paper reports 

such an analysis without reporting information on the deviations 

from intended intervention, but it would be hard to judge such an 

analysis to be appropriate in the absence of such information. 

Specialist advice may be needed to assess studies that used these 

approaches.  

NA / Y / PY / PN / N / 

NI  
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If everyone in one group received a co-intervention, adjustments 

cannot be made to overcome this.  

Risk of bias judgement    

Optional: What is the predicted 

direction of bias due to deviations 

from the intended interventions?  

If the likely direction of bias can be predicted, it is helpful to state 

this. The direction might be characterized either as being towards 

(or away from) the null, or as being in favour of one of the 

interventions.  

 

Bias due to missing data  5.1 Were outcome data available 

for all, or nearly all, participants?  
“Nearly all” should be interpreted as “enough to be confident of the 

findings”, and a suitable proportion depends on the context. In some 

situations, availability of data from 95% (or possibly 90%) of the 

participants may be sufficient, providing that events of interest are 

reasonably common in both intervention groups. One aspect of this 

is that review authors would ideally try and locate an analysis plan 

for the study.  

Y / PY / PN / N / NI  

5.2 Were participants excluded 

due to missing data on 

intervention status?  

Missing intervention status may be a problem. This requires that the 

intended study sample is clear, which it may not be in practice.  

Y / PY / PN / N / NI  

5.3 Were participants excluded 

due to missing data on other 

variables needed for the analysis?  

This question relates particularly to participants excluded from the 

analysis because of missing information on confounders that were 

controlled for in the analysis.  

Y / PY / PN / N / NI  

5.4 If PN/N to 5.1, or Y/PY to 5.2 
or 5.3: Are the proportion of 

participants and reasons for 

missing data similar across 

interventions?  

This aims to elicit whether either (i) differential proportion of 

missing observations or (ii) differences in reasons for missing 

observations could substantially impact on our ability to answer the 

question being addressed. “Similar” includes some minor degree of 

discrepancy across intervention groups as expected by chance.  

NA / Y / PY / PN / N / 

NI  

5.5 If PN/N to 5.1, or Y/PY to 5.2 
or 5.3: Is there evidence that 

results were robust to the 

presence of missing data?  

Evidence for robustness may come from how missing data were 

handled in the analysis and whether sensitivity analyses were 

performed by the investigators, or occasionally from additional 

analyses performed by the systematic reviewers. It is important to 

assess whether assumptions employed in analyses are clear and 

NA / Y / PY / PN / N / 

NI  
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plausible. Both content knowledge and statistical expertise will often 

be required for this. For instance, use of a statistical method such as 

multiple imputation does not guarantee an appropriate answer. 

Review authors should seek naïve (complete-case) analyses for 

comparison, and clear differences between complete-case and 

multiple imputation-based findings should lead to careful 

assessment of the validity of the methods used.  

Risk of bias judgement   Low / Moderate / 

Serious / Critical / NI  

Optional: What is the predicted 

direction of bias due to missing 

data?  

If the likely direction of bias can be predicted, it is helpful to state 

this. The direction might be characterized either as being towards 

(or away from) the null, or as being in favour of one of the 

interventions.  

Favours experimental 

/ Favours comparator 

/ Towards null /Away 

from null / 

Unpredictable  

Bias in measurement of 

outcomes  

 

6.1 Could the outcome measure 

have been influenced by 

knowledge of the intervention 

received?  

Some outcome measures involve negligible assessor judgment, e.g. 

all-cause mortality or non-repeatable automated laboratory 

assessments. Risk of bias due to measurement of these outcomes 

would be expected to be low.  

Y / PY / PN / N / NI  

6.2 Were outcome assessors 

aware of the intervention received 

by study participants?  

If outcome assessors were blinded to intervention status, the 

answer to this question would be ‘No’. In other situations, outcome 

assessors may be unaware of the interventions being received by 

participants despite there being no active blinding by the study 

investigators; the answer this question would then also be ‘No’. In 

studies where participants report their outcomes themselves, for 

example in a questionnaire, the outcome assessor is the study 

participant. In an observational study, the answer to this question 

will usually be ‘Yes’ when the participants report their outcomes 

themselves.  

Y / PY / PN / N / NI  

6.3 Were the methods of outcome 

assessment comparable across 

Comparable assessment methods (i.e. data collection) would involve 

the same outcome detection methods and thresholds, same time 

Y / PY / PN / N / NI  
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intervention groups?  point, same definition, and same measurements.  

6.4 Were any systematic errors in 

measurement of the outcome 

related to intervention received?  

This question refers to differential misclassification of outcomes. 

Systematic errors in measuring the outcome, if present, could cause 

bias if they are related to intervention or to a confounder of the 

intervention-outcome relationship. This will usually be due either to 

outcome assessors being aware of the intervention received or to 

non-comparability of outcome assessment methods, but there are 

examples of differential misclassification arising despite these 

controls being in place.  

Y / PY / PN / N / NI  

Risk of bias judgement   Low / Moderate / 

Serious / Critical / NI  

Optional: What is the predicted 

direction of bias due to 

measurement of outcomes?  

If the likely direction of bias can be predicted, it is helpful to state 

this. The direction might be characterized either as being towards 

(or away from) the null, or as being in favour of one of the 

interventions.  

Favours experimental 

/ Favours comparator 

/ Towards null /Away 

from null / 

Unpredictable  

Bias in selection of the 

reported result  

 

Is the reported effect estimate 

likely to be selected, on the 

basis of the results, from...  

7.1. ... multiple outcome 

measurements within the 

outcome domain?  
 

For a specified outcome domain, it is possible to generate multiple 

effect estimates for different measurements. If multiple 

measurements were made, but only one or a subset is reported, 

there is a risk of selective reporting on the basis of results.  

Y / PY / PN / N / NI  

7.2 ... multiple analyses of the 

intervention-outcome 

relationship?  

Because of the limitations of using data from non-randomized 

studies for analyses of effectiveness (need to control confounding, 

substantial missing data, etc), analysts may implement different 

analytic methods to address these limitations. Examples include 

unadjusted and adjusted models; use of final value vs change from 

baseline vs analysis of covariance; different transformations of 

variables; a continuously scaled outcome converted to categorical 

data with different cut-points; different sets of covariates used for 

Y / PY / PN / N / N  
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adjustment; and different analytic strategies for dealing with missing 

data. Application of such methods generates multiple estimates of 

the effect of the intervention versus the comparator on the 

outcome. If the analyst does not pre-specify the methods to be 

applied, and multiple estimates are generated but only one or a 

subset is reported, there is a risk of selective reporting on the basis 

of results.  

7.3 ... different subgroups?  Particularly with large cohorts often available from routine data 

sources, it is possible to generate multiple effect estimates for 

different subgroups or simply to omit varying proportions of the 

original cohort. If multiple estimates are generated but only one or a 

subset is reported, there is a risk of selective reporting on the basis 

of results.  

Y / PY / PN / N / NI  

Risk of bias judgement   Low / Moderate / 

Serious / Critical / NI  

Optional: What is the predicted 

direction of bias due to selection 

of the reported result?  

If the likely direction of bias can be predicted, it is helpful to state 

this. The direction might be characterized either as being towards 

(or away from) the null, or as being in favour of one of the 

interventions.  

Favours experimental 

/ Favours comparator 

/ Towards null /Away 

from null / 

Unpredictable  

Overall bias  

 
Risk of bias judgement   Low / Moderate / 

Serious / Critical / NI  

Optional:  

What is the overall predicted 

direction of bias for this outcome?  

Favours experimental / Favours comparator / Towards null /Away 

from null / Unpredictable  

Optional:  

What is the overall 

predicted direction of 

bias for this outcome?  
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Appendix D 

Adapted Quality Assessment Tool 

 
Description of subjects 
 
Item 1. Diagnostic method and criteria for inclusion and exclusion 

0 poor description and inappropriate method/criteria 
1 full description or appropriate method/criteria 
2 full description and appropriate method/criteria 

 
 
Item 2. Documentation or demonstration of reliability of diagnostic methodology 

0 poor or no reliability documentation 

1 brief reliability documentation (documentation in the literature is sufficient, even 
if it is not explicitly cited) 

2 full reliability documentation (documentation of within-study reliability 
necessary) 

 
 
Item 3. Description of relevant comorbidities 

0 poor or no description of relevant comorbidities 
1 brief description of relevant comorbidities 
2 full description of relevant comorbidities 

 
 
Item 4. Description of numbers of subjects screened, included, and excluded 

0 poor or no description of numbers screened, included, and excluded 
1 brief description of numbers screened, included, and excluded 
2 full description of numbers screened, included, and excluded 

 
 
Item 5. Was the participation rate of eligible persons at least 50%? 

0 No 
1 Yes, does not clearly state this  
2 Yes- Clearly states this and close to or all eligible persons participated 

 
 
Definition and delivery of paradigm 
Item 6. Paradigm(s) (including control/comparison groups) are sufficiently described 
or referenced to allow for replication 

0 poor or no paradigm description or references 

1 brief paradigm description or references (also if full description of one group and 
poor description of another) 
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2 full paradigm description or references  
 
 
Item 7. Is the paradigm being used to measure the primary variable of interest? 

0 poor description or not stated 
1 Partial description of primary variable 
2 Full description of primary variable 

 
 
Outcome measures 
Item 8. Does the study report the raw scores for the primary variable of interest? 
 

0 No 
1 Partial reporting (e.g. provide reaction times for food, but not for each group) 
2 All of the raw scores reported for all groups and for all stimuli-types 

 
 
Item 9. Were key potential confounding variables measured and adjusted statistically 
for their impact on the relationship between the paradigm and outcome? 

0 poor or no description of confounding variables 
1 brief description of confounding variables 
2 full description adjustment for confounding variables  

 
 
Item 10. Outcome assessment by raters blinded to participant group and with 
established reliability 
 

0 poor or no blinding of raters to participant group (eg, rating by therapist, non-
blind independent rater, or patient self-report) and reliability not reported 

1 blinding of independent raters to participant group or established reliability 
2 blinding of independent raters to participant group and established reliability 

 
 
Item 11. Discussion of safety and adverse events during study experiment(s)? 

0 poor or no discussion of safety and adverse events 
1 brief discussion of safety and adverse events 
2 full discussion of safety and adverse events 

 
Data analysis 
 
Item 12. Description of dropouts and withdrawals in the procedure 

0 poor or no description of dropouts and withdrawals 
1 brief description of dropouts and withdrawals 

2 full description of dropouts and withdrawals (must be explicitly stated and 
include reasons for dropouts and withdrawals) 
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Item 13. Were all of the recruited participants included in the analysis? 
0 No description 

1 Not all participants were not included in the analysis, or a poor description was 
provided 

2 Yes, all of the participants were included and adequately described 
 
 
Item 14. Appropriate statistical tests (eg, use of Bonferroni correction, longitudinal 
data analysis, adjustment only for a priori identified confounders) 

0 inappropriate statistics, extensive data dredging, or no information about 
appropriateness of statistics 

1 moderately appropriate, though unsophisticated, statistics and/or moderate data 
dredging 

2 fully appropriate statistics and minimal data dredging in primary findings 
 
Item 15. Adequate sample size 

0 inadequate justification and inadequate sample size 
1 adequate justification or adequate sample size 
2 adequate justification and adequate sample size 

 
 
Experimental group assignment 
 
Item 16. A priori relevant hypotheses that justify comparison group(s) 

0 poor or no justification of comparison group(s) 
1 brief or incomplete justification of comparison group(s) 
2 full justification of comparison group(s) 

 
Item 17. Comparison group(s) from same population and time frame as experimental 
group 

0 comparison group(s) from significantly different population and/or time frame 
1 comparison group(s) from moderately different population and/or time frame 
2 comparison group(s) from same population and time frame 

 
 
Overall quality of study 
 
Item 18. Conclusions of study justified by sample, measures, and data analysis, as 
presented (note: useful to look at conclusions as stated in study abstract) 

0 

poor or no justification of conclusions from results as presented or insufficient 
information to evaluate (eg, sample or treatment insufficiently documented, data 
analysis does not support conclusions, or numbers of withdrawals or dropouts 
makes findings unsupportable) 

1 some conclusions of study justified, or partial information presented to evaluate 
2 all conclusions of study justified, and complete information presented to evaluate 
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Item 19. Omnibus rating: please provide an overall rating of the quality of the study, 
taking into account the adequacy of description, the quality of study design, data 
analysis, and justification of conclusions. 
 
18 items in total/score range 0-36 
 
1 = exceptionally poor (0-3) 
2 = very poor (4-8) 
3 = moderately poor (9-12) 
4 = average (13-17) 
5 = moderately good (18-23) 
6 = very good (24-30) 
7 = exceptionally good (31-36) 
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Chapter Five. Discussion and Critical Appraisal 

This final chapter provides a summary of the rationale and findings from the two 

meta-analyses, followed by a critical appraisal of the research process. It also considers 

the theoretical implications of the findings, and how the two papers may have an impact 

on both clinical practice and future research. The chapter ends with a conclusion of the 

thesis portfolio and reflections on the research process.  

Thesis Rationale 

 The aim of the thesis was to explore areas within eating disorder (ED) literature 

that are under-researched. The scientific understanding of EDs has changed 

significantly, from the belief that anorexia nervosa (AN) was caused by “ill and morbid 

state of the spirits” in the Renaissance period (Harris, 2014), to the acknowledgement of 

EDs being a psychological disorder in the latter half of the 19th century (Dell’Osso et 

al., 2016). The understanding of the mechanisms maintaining EDs has improved vastly 

in the last 30 years, particularly since the success of the cognitive model of EDs led to 

successful treatment outcomes when treating bulimia nervosa (BN) with cognitive 

behavioural therapy (Murphy, Staebler, Cooper, & Fairburn, 2010). However, there is 

still little understanding of how to successfully treat other types of EDs (Pike, Attia, & 

Brown, 2008), and how to prevent the development of chronic EDs in youth (Hurst, 

Read, & Wallis, 2012). This is important as EDs have the highest mortality rate 

compared to other mental health disorders, a rate that increases by 5% for every decade 

that an individual remains symptomatic (Couturier, Kimber & Szatmari, 2013).  

Binge eating disorder (BED) is one of the lesser-known categories of ED. BED 

has a lifetime prevalence of 1.4% (Amianto, Ottone, Daga & Fassino, 2015). It is 

associated with shame and obesity, with a high rate of co-morbidity between BED and 

both depression and anxiety (Amianto et al., 2015; Vocks et al., 2010). As mentioned in 
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previous chapters, the mechanisms underlying and maintaining BED are poorly 

understood.  

Experimental research has begun testing the applicability of various cognitive 

components of AN and BN to BED. In particular, the roles of information processing 

have been tested (Stojek et al., 2018). To date, a meta-analysis on components of 

information processing, such as attentional biases (ABs) and BED has not been 

conducted, and the recent systematic review of this area by Stojek et al. (2018) had a 

number of limitations. The basis for conducting the meta-analysis in chapter one was to 

add to the literature by testing a component of the cognitive theory to BED: ABs 

towards food cues.   

Another developing area within EDs is the treatment of children and adolescents 

with AN and BN. Previously, young people were the focus of treatment; however, 

emphasis is now placed on helping the family mobilise around the ED to help the child 

challenge the ED (Eisler et al., 2016). Parents are viewed as a helpful resource in their 

child’s recovery, rather than blame being placed on them for the illness developing. 

This has become an important principle of eating disorder-focused family therapy (ED-

FT), which is the current leading treatment for children and adolescents (Couturier et 

al., 2013).   

The mechanisms underlying the effectiveness of ED-FT remain elusive and 

requires continued investigation. In particular, it is unclear whether modifications to the 

treatment may produce more successful outcomes. For example, delivering ED-FT in a 

group format, as in multifamily therapy (MFT), was shown to be more successful in a 

recent randomised controlled trial (Eisler et al., 2016). The aim of the second paper was 

to investigate effectiveness of MFT compared with the research conducted on ED-FT.  
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Summary of the Meta-Analysis on ABs in BED 

The meta-analysis in chapter one examined whether individuals with clinical or 

subthreshold BED exhibit greater ABs towards food cues, compared with controls. 

Thirteen studies were included in the review, including seven that used variants of the 

Stroop task; two studies that used the visual probe task; two that used the visual search 

task; and two that used the spatial cueing task. Five studies provided the necessary 

information to be able to meta-analyse. The remaining eight could not be included in the 

meta-analysis due to the variations in the methodology and reporting of the results.  

 An AB score was calculated for each study in order to standardise the measure 

of AB across paradigms. This was then meta-analysed, demonstrating that the size of 

the effect was close to zero, which indicates that there is in fact little difference between 

the groups and therefore no effect. The degree of heterogeneity as evidenced by the Q-

statistic and I-squared was low. This indicated that this analysis may provide an 

accurate reflection of the difference between groups.  

Summary of the Meta-Analysis on ED-FT and MFT 

 The meta-analysis in chapter three was divided into two sections. The first 

section demonstrated that ED-FT is statistically significantly more efficacious than 

individual therapy at end of treatment (EOT), with the size of the effect in favour of 

ED-FT increasing slightly at follow-up and becoming more statistically significant. 

However, there was no statistically significant difference at EOT or follow-up for rates 

of remission when an includive approach was taken to comparing ED-FT with other 

forms of family therapy (FT), although the effect favoured other forms of FT. There 

was also a greater range in individual effect sizes, indicating greater heterogeneity. This 

may be due to greater variance in the types of family therapy that were used as 

comparisons.  
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The meta-analysis of MFT on pre-treatment and post-treatment weight 

demonstrated a statistically significant medium effect in favour of receiving MFT, 

indicating that the patients receiving MFT experienced a significant increase in weight 

post-treatment. This result must be interpreted with caution, however, as a comparison 

group was not available due to the research methodologies of the papers. Therefore, 

cause and effect cannot be determined. A narrative synthesis of MFT was also provided, 

which explored the quality of the literature in this growing area of treatment, compared 

with the quality of the RCTs conducted within ED-FT. This highlighted that the quality 

of the literature on MFT is poor, particularly when compared with the RCTs in ED-FT.  

Overall Strengths  

A strength lies in conducting a quantitative analysis of studies, as well as 

providing a systematic narrative synthesis of the literature. Calculating the individual 

and pooled effect of studies can increase the validity of studies with small sample sizes, 

and enable effects to be found across studies, that would otherwise have been 

undetected due to the small power of individual studies (Walker, Hernandez, & Kattan, 

2008). In particular, it allows for a greater number of variables to be analysed, such as 

conducting meta-regressions to identify subsets of participants or variables that might 

have an impact on the overall effect. Conclusions have been able to be drawn from 

pooling the data together, which otherwise would have been undetected by individual 

studies, due to inadequate power, such as the effect of MFT on weight gain.  

Another strength lies within aspects of the methodological approach taken for 

both meta-analyses. During the search phase of both meta-analyses, an effort was made 

to identify unpublished studies. Although none met inclusion criteria, this act is 

important because published research tends to be skewed in favour of publishing studies 

that represent a significant result in favour of a particular intervention (Walker et al., 
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2008). The meta-analyses were comprehensive as multiple data-bases were used when 

searching for papers. This insured that as many studies as possible were captured. 

Finally, conducting a sensitivity analysis in the meta-analysis of AB in BED and a 

meta-regression in the meta-analysis of ED-FT and MFT increases the robustness of the 

findings. 

The generalisability of both papers is also a strength of the thesis. In regard to 

the meta-analysis in chapter one, the decision not to have an age-limit on the inclusion 

criteria enabled an investigation of ABs in BED across the lifespan. However, it is 

important to acknowledge that this also lowers the validity of the findings, as it is 

possible that adults and young people attend differently to stimuli in their environment 

(Kittel, Schmidt, & Hilbert, 2017). The studies included in the meta-analysis were from 

different countries, meaning the results can be applied cross-culturally. Finally, the 

decision to include participants meeting criteria for clinical BED and subthreshold BED 

may be contentious. While on the one hand this may be considered a limitation, it can 

also be seen as strengthening the paper by increasing the generalisability of the findings 

to the spectrum of BE.  

Thesis Limitations 

A major limitation with both meta-analyses was the small number of studies 

included in the analyses and degree of methodological rigour or standardisation across 

studies. In particular, the meta-analysis of AB in BED highlighted the lack of 

standardisation in how the outcomes were measured and reported. This resulted in the 

experimental paradigms needing to be collapsed in order to quantify the findings across 

studies. Therefore, this paper was limited in the conclusions that could be drawn. By 

being unable to review the impact of the paradigms on AB, the meta-analysis was 

unable to comment on the constructs that measure ABs, as the paradigms test different 
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concepts (Stojek et al., 2018). However, the homogeneous results of the forest plot 

support the use of this method of analysis. Typically, it becomes more difficult to justify 

the integration of results from different studies when the heterogeneity is high, as this 

indicates that the individual studies are very different to each other (Walker et al., 

2008). As this was not the case, it can at least be concluded that the individual studies 

do not contradict each other, and therefore there is a tentative trend in the literature. 

However, the effects were small and non-significant, and therefore the results need to be 

interpreted with caution.   

Some researchers postulate that meta-analyses should only be conducted on 

randomised controlled trials (RCT) because this form of research tends to be of a higher 

quality and reduces the risk of misleading conclusions being drawn (Walker et al., 

2008). Both papers are limited as the meta-analysis in chapter one used cross-sectional 

experimental designs to investigate ABs in BED, and the meta-analysis in chapter three 

included pre- and post-intervention outcomes for the analysis of MFT. However, it can 

also be argued that these primary analyses encourage future research in the areas by 

highlighting possible gaps in our current knowledge.  

A limitation of the methodological approach taken for both meta-analyses is 

that, due to time constraints, the study identification process was conducted by the 

primary author, as opposed to the studies being scored independently by two or more 

researchers and the final shortlist being agreed upon. This increases the risk of selection 

bias as the identification process relied on the decision-making of one researcher 

(Walker et al., 2008). However, the inclusion and exclusion criteria were discussed and 

agreed on with the supervisory team. This included discussions around the populations 

included in the synthesis, study design, criterion for the selection of controls and a time-

frame for the searches. This increased the similarities of the selected papers, thus 

increasing the validity of the results (Walker et al., 2008). The symmetrical funnel plot 



210 
 
INFORMATION PROCESSING AND FAMILY-BASED INTERVENTIONS IN EATING 
DISORDERS 
 
 

generated for both meta-analyses also supports the method of study selection, as neither 

analyses for publication bias suggested identification or selection bias (Borenstein, 

Hedges, Higgins, & Rothstein, 2009).  

The range in quality of studies included in both papers, and the chosen quality 

assessment tools are further limitations of the thesis. The poor quality of the studies 

included in chapter three’s meta-analysis hinders the conclusions that can be drawn, 

particularly from the analysis of MFT. The adaptation of the quality assessment tool in 

chapter one is a further limitation as the tool has not been robustly validated. 

Furthermore, only moderate agreement between raters was achieved in both papers, 

which reduces the confidence with which conclusions can be drawn from the quality 

assessment (McHugh, 2012).  

Theoretical and Clinical Implications 

While chapter two discussed the theoretical underpinnings of this thesis, it is 

important to consider the impact the findings from both meta-analyses may have on 

existing theory and practice.  

Firstly, the meta-analysis on ABs in BED highlighted that the BED group do not 

appear to respond differently to the control group when attending to food and neutral 

stimuli. Concerning the theoretical implications, this paper signifies the need for more 

research on whether other components of the model, such as permissive thoughts and 

affect regulation, moderate BE (Cooper, Wells, & Todd, 2004). As discussed in the 

meta-analysis, it is possible that people with BED have a different experience of BE, as 

they may experience stronger permissive thoughts and stronger drives to escape 

negative appraisals, and weaker negative thoughts about eating. It may be possible that 

using food cues is not an adequate measure for the test, as other threat-based cues such 

as cues about the self or appraisals from others may trigger a stronger AB response.  



211 
 
INFORMATION PROCESSING AND FAMILY-BASED INTERVENTIONS IN EATING 
DISORDERS 
 
 

This may have an impact on the current clinical treatment of BED. Currently, 

the National Institute for Health and Care Excellence (NICE, 2017) recommend CBT-

based self-help is first-line treatment; however, a clear evidence-base for individual 

treatment does not exist. The focus of the self-help, and indeed CBT, is to modify 

cognitions, placing emphasis on the eating, shape and weight concerns that are 

pervasive across all EDs (Fairburn, 2008). However, the results of this meta-analysis 

suggest that people with a diagnosis of BED may not necessarily benefit as much from 

treatments targeting their negative appraisals of food, for example. Therefore, it is 

possible that alternative interventions such as dialectical behaviour therapy may be a 

more effective as they place more emphasis on coping skills and affect regulation as a 

mechanism for maintaining the disorder (Lacovino, Gredysa, Altman, & Wilfley, 2012). 

Secondly, the meta-analysis on ED-FT and MFT confirmed the strength of ED-

FT compared with individual treatment supporting the NICE guidelines (2017). 

However, it also highlighted the lack of significant effect when ED-FT was compared 

with other forms of FT, such as modification to ED-FT. This has theoretical 

implications as it tentatively implies that the systemic principles from which ED-FT is 

based may not need to be delivered from the current manualised format.  

 The synthesis of the literature also highlighted the stringent measure of 

remission that was used to measure treatment success. This may have clinical 

implications as services may be unable to follow such a high rating for treatment 

success. The paper also highlighted that the majority of studies delivered ED-FT over a 

six-month period, which is less than the recommended treatment dose recommended by 

NICE (2017). If studies increase the duration of treatment and number of sessions, and 

also adapt the measure of remission to be in line with clinical services Royal College of 

Psychiatrists, 2015) they may find that the success-rates could improve.  
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The lack of routine monitoring of treatment fidelity has clinical implications as 

different services may be at risk of delivering the treatment differently. This may be 

related to the service contexts in which the treatment is delivered, as it could be 

hypothesised that services more closely affiliated with the institutions that have 

developed the treatment will adhere more closely to the model (Le Grange, Lock, 

Agras, Bryson, & Jo, 2015).  

Both meta-analyses have implications pertinent to the wider National Health 

Service (NHS) and society. Societal attitudes towards EDs can be seen to negatively 

impact people feeling able to access care (Puhl & Heuer, 2010): the societal pressure to 

be thin has increased over the past 30 years, evidenced by the ideal body image 

becoming increasingly thin, and increased value being placed on body weight 

(Dell’Osso et al., 2016). At the same time, access to highly palatable foods has 

increased. This dichotomous relationship appears to have resulted in more people being 

aware of EDs.  

However, this awareness of EDs does not necessarily translate into successful 

treatment. EDs are notoriously secretive, with high levels of shame reported in this 

population (Fairburn, 2008). The low success rate of the current treatments for EDs is a 

particular concern, especially as there is an increased risk of physical complications and 

death if left untreated (Sadock & Sadock, 2007).  

The meta-analysis of ED-FT and MFT highlighted the possible effect of MFT 

on weight gain at EOT. The promising findings for MFT indicate the need to further 

investigate which aspect of this treatment delivery is particularly helpful. It is possible 

that children and adolescents have not developed the degree of shame reported in the 

literature for adults and sharing their experiences may therefore aid recovery and reduce 

feelings of shame.  This meta-analysis emphasises the need for more research to be 

conducted to test this theory further. More crucially, identifying alternative methods of 
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treatment delivery is vital in order to help the families for whom ED-FT is not 

beneficial. In particular, the application or modification of ED-FT to inpatient settings is 

very much needed, as there are currently no guidelines on how to apply this intervention 

to more intensive settings (NICE, 2017). 

While it has not been researched within the BED population, research into 

obesity has shown that in some parts of the world, weight discrimination is comparable 

to racial discrimination (Puhl & Heuer, 2010). The notion that the quantity that 

someone eats is always controllable and therefore obesity is self-inflicted has been 

shown to have detrimental effects on treatment-seeking patients’ participation in 

treatment programs (Carels et al., 2009). The meta-analysis of ABs in BED signifies the 

lack of understanding around the disorder, and the importance of research into 

understanding how to treat it. This is necessary to reduce stigma and bring the disorder 

to the forefront of public health awareness. 

Future Research 

Both papers emphasise the need for continued research within the field of EDs. 

A common theme from both papers is the need for research to improve its 

methodological rigour. Specifically, the meta-analysis in chapter one highlighted the 

need for the experimental methods to become more standardised. The disparate way in 

which outcomes are currently reported in research makes it difficult to appropriately 

meta-analyse the findings without collapsing variables, whether it be experimental 

paradigms, diagnostic groups or length of follow-up treatment. Therefore, research into 

ABs in BED would benefit from being more stringent in how it measures ABs, while 

research into ED-FT and MFT would benefit from clearly defining remission as the 

primary outcome measure and testing the effect beyond EOT by conducting more 

longitudinal research.  
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Studies that adhere to the gold-standard rigour provide more robust findings, 

which translates into clearer clinical conclusions (Borenstein et al., 2009). The meta-

analysis in both chapters highlighted the need for higher-quality research. Chapter one 

highlighted the need for a standardised measure to be developed in order to assess the 

quality of the cross-sectional experimental designs. Chapter three highlighted the need 

for a greater number of RCTs to test the efficacy of ED-FT compared with other forms 

of FT or variations of the model, including MFT.  

 Further investigation into the strategies employed when implementing the 

therapies is also needed. For example, fidelity towards a treatment manual and the 

impact of therapeutic rapport need to be the focus of future research, in order to better 

understand how these factors may moderate treatment success. Conducting focus groups 

with families may provide further insight into the factors they deem most beneficial.  

Future research needs to address the applicability of the interventions and 

theoretical models to minority groups, and male patients. Both papers in this thesis 

recruited predominately females whose ethnicity was ‘white’. This is a significant 

limitation of both the current literature and this thesis as it reduces the generalisability 

of the findings. Men are less likely to meet full criteria for BED, which may indicate a 

difference in their experience of the disorder (Striegel-Moore & Franko, 2003). 

Similarly, minority groups may respond differently to ED-FT due to differing cultural 

norms (Jennings, Kelly-Weeder, & Wolfe, 2015). Therefore, research would benefit 

from making an effort to recruit male participants and those from minority groups, 

particularly as prevalence figures indicate that EDs including BED have lifetime 

prevalence of .3-2.0% in men (Hudson, Hiripi, Pope & Kessler, 2007) and are reported 

across all racial groups (Lee & Lock, 2007; Jennings et al., 2015).  
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Conclusions 

This thesis portfolio has found two novel conclusions. Firstly, it has shown that 

people with a diagnosis of BED do not exhibit statistically significantly greater AB 

scores compared to controls, which is in contrast to the existing theoretical 

understanding of the disorder and research literature. This raises questions about the 

suitability of the current experimental methods used to test information processing in 

BED, and the applicability of aspects of the current theoretical frameworks used to 

understand the disorder. Secondly, the thesis has shown that ED-FT does not produce 

the same effects when compared with other FT or variations of ED-FT. In particular, 

one way of delivering ED-FT, MFT, has produced promising findings, as it indicated 

significant medium effects for weight gain following this intervention. However, the 

second meta-analysis also highlighted the discrepancy in the quality of the literature for 

ED-FT and MFT, and the need for more robust research to be conducted in the latter in 

order to increase the confidence with which conclusions can be drawn from the 

findings.  

Reflections 

My experience of conducting a doctoral thesis is one that I feel will not leave me 

for some time and, I suspect, has shaped my approach to research. I entered the 

doctorate with a keen interest in conducting research but had only ever supported 

established research groups. Looking back, I did not fully appreciate what it meant to 

create and take ownership of novel research, and the importance of how it informs 

clinical practice. Therefore, I did not anticipate how gripped I would become with a 

sense of responsibility to produce an original piece of research with clinical relevance to 

a particular field.  
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However, the development of this thesis was somewhat unfortunate as my 

original project had to be set aside due to it being rejected for ethical approval at the 

beginning of my final year on training. The reason for this was because the panel felt 

that the study was investigating too many variables and were unclear on aspects of the 

analysis. While this could have been perceived as (and at times did feel like) a failing, I 

mostly saw it as a golden opportunity to go back to the drawing board and find a fresh 

research area to which I could contribute. 

The decision to conduct research in EDs was an easy one for me, due to my 

clinical interest in the area. However, finding a suitably under-researched topic was 

difficult as, on the one hand, research into areas such as CBT and AN felt rather 

saturated but, on the other hand, there were some topics on which I could not conduct 

meta-analyses because there were too few papers.  

I did not anticipate that the process of finding appropriate topics would mirror 

the psychopathology of EDs. In particular, I began noticing a reflection in the 

‘perfectionism’ trait within AN and BN, and the rigid way in which I tried to find a 

topic: The more I became immersed in the literature, the higher and less achievable my 

standards became. Much like the over-evaluation of body, weight and shape which is 

maintained by the drive to achieve perfection, I found that my personal evaluation of the 

quality of the thesis became dependant on finding the ‘perfect’ research question. I used 

research and clinical supervision in these instances and found that when I relaxed my 

expectation of finding the ‘perfect’ topic, I found two areas that are both innovative and 

interesting.  

The process has taught me about my skills as a researcher and has emphasised 

personal qualities that I did not know existed within me. I have learnt that I have 

perseverance and will not easily be deterred from a goal. I feel I will complete my 

doctoral training with confidence in my resilience, but also respect for the research 



217 
 
INFORMATION PROCESSING AND FAMILY-BASED INTERVENTIONS IN EATING 
DISORDERS 
 
 

process. I have learnt how to navigate the ethical approval process and conduct meta-

analyses. I will also take away with me the importance of drawing strength from the 

knowledge and experience of those around me.  

My interest in conducting research has not been shaken by the difficult, and at 

times uncertain, journey I took to complete the thesis. In fact, I feel the opposite has 

happened as I now have a newfound passion for forging those theory-practice links 

perceived as fundamental to the profession of Clinical Psychology.  
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