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iii. Introductory Chapter 

 
Chapter one is a systematic review which aimed to investigate the relationship between 

approach biases and maladaptive eating behaviours. An approach bias occurs when an 

appetitive stimulus becomes highly desired (e.g. food) leading to selective attention, which 

guides behaviour in order to attain it (Brignell, Bradley & Mogg, 2009). Of specific interest 

to the review were maladaptive over and under-eating behaviours. Approach-avoidance tasks 

are traditionally used in order to assess approach biases to other appetitive stimuli (e.g. 

alcohol and smoking; Field, Kiernan, Eastwood & Child, 2008). Recently, these biases have 

been explored within the eating domain (generally), however, their association with 

maladaptive eating behaviours is unclear and this warranted further investigation. Ten papers 

were included for the review; six of these papers considered approach biases and over-eating 

behaviours and four of these papers considered approach biases and under-eating behaviours. 

The results suggested that there was not a consistent association between approach biases and 

maladaptive eating behaviours, and often this relationship was moderated by other factors 

(e.g. gender).  

 Chapter two is an empirical study which aimed to explore bingeing and restricting 

symptomatology and associations with approach biases as measured by a pictorial approach-

avoidance task (Stimulus Response Compatibility Task), amongst a female eating disordered 

sample relative to healthy controls. This was an important way to extend current research, as 

the systematic review (chapter one), indicated that only a small number of studies have 

explored the relationship between approach biases and maladaptive eating behaviours and 

this has mainly been with anorexic type presentations. Furthermore, the associations with 

bingeing and restricting symptomatology are also poorly understood. Therefore the empirical 

paper sought to extend the work of the studies presented in the systematic review by 

considering a heterogeneous group of ED clients with an OSFED diagnosis and exploring the 
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associated bingeing and restricting symptomatology. To the authors knowledge it is the first 

paper to explore both bingeing and restricting symptomatology within a single study.  

 The empirical paper will be submitted to the Addictive Behaviors Journal due to its 

interest in publishing research regarding approach biases and appetitive stimuli. As such it 

was felt that the empirical paper was in lines with the objectives and met the requirements of 

the journal.  
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Chapter One. 

What is the evidence that food-related approach biases are 

associated with maladaptive eating behaviours? A systematic 

review.  
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Abstract 

Background and objectives: An approach bias, defined as selective attention and behaviour 

in attaining a desired stimulus (e.g. food), may reflect a strengthened reward system and lead 

to difficulties with over-eating. Under-eating difficulties may reflect a desensitised reward 

system for food (Berridge, 2009) which may manifest as a reduced approach bias and/or 

avoidance of food. Research exploring the relationship between approach biases and 

maladaptive eating behaviours currently appears mixed. The review aimed to clarify this 

relationship. Design: Systematic review Method: Relevant papers were located via five 

databases. Papers were checked against the inclusion criteria of the review: 1. Recruitment of 

human participants; 2. Measurement of approach biases to pictorial food cues; 3. Inclusion of 

a measure of maladaptive eating behaviour; 4. Quantified the strength of the relationship 

between maladaptive eating behaviours and approach biases; 5. Original research. Results: 

Ten papers were found. Six of these papers investigated the association between maladaptive 

over-eating behaviours (e.g. emotional, external eating) and approach biases. Four of these 

studies found a relationship; however, these associations were often hard to interpret due to 

other moderating factors such as gender. Four papers investigated the association of 

maladaptive under-eating behaviours (e.g. Anorexia) and approach biases. Three of these 

papers found an association in the expected direction, however the methodology of these 

studies are questionable. No experimental task was found to be more sensitive at detecting an 

association between maladaptive eating behaviours and approach biases. Conclusions: The 

existing evidence indicates that there is not a consistent association between approach biases 

and maladaptive eating behaviours. Inconsistencies may be due to differences in 

methodology used. Further research is required in order to establish whether an association 

does exist.  

Keywords: Maladaptive eating behaviours, approach biases, eating disorder.  
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Introduction 

For the purpose of this review, maladaptive eating will refer to traits associated with 

over-eating; ranging from those seen within the general population (e.g. high levels of 

craving), through to clinical populations (e.g. binge eating disorder). Maladaptive eating will 

also refer to traits associated with under-eating in clinical populations only (e.g. anorexia, 

bulimia and ‘Other Specified Feeding and Eating Disorder ‘OSFED’). Under-eating 

behaviours in the general population were not considered (e.g. dieting), as part of this review, 

as the restriction of food intake (in the general population), is not always considered as 

maladaptive or unhealthy, and is sometimes labelled as a helpful strategy to maintain a 

healthy weight (Becker, Jostmann, Wiers, & Holland, 2015).  

Within the western world, maladaptive over-eating behaviours remain an issue, 

possibly due to the high abundance of calorific foods (Kemps & Tiggemann, 2015). 

Invariably, there is a high association with obesity (World Health Organisation, 2010). 

Understanding the underlying eating traits in maladaptive over-eating behaviours may be key. 

Marks (2015) demonstrated that overweight individuals show a preference for high calorie, 

unhealthy foods and consume more of these than those of normal weight. Similarly, Beck, 

Smits, Claes, Vandereycken, and Bijttebier (2009) found that individuals highly sensitive to 

the rewarding value of foods are most likely to experience higher levels of craving and 

exhibit an uncontrolled eating style.  

In order to regulate weight, individuals will often resort to dietary restraint, which is 

difficult to maintain long term and may leave a person vulnerable to eating disorder 

symptomatology (Polivy & Herman, 1985; Fairburn, 2008). Unfortunately, in the same way 

that obesity levels are increasing in our society, so is the prevalence of eating disorders 

(Fairburn, 2008). The DSM-V distinguishes between a number of eating disorders (EDs): 

Anorexia Nervosa ([AN], which involves the severe restriction of calorie intake); Bulimia 
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Nervosa ([BN] which involves episodes of bingeing followed by compensatory behaviours 

such as purging), and Binge Eating Disorder ([BED] which involves episodes of binge eating, 

minus the compensatory behaviours), (Field & Cartwright-Hatton, 2015). There is 

considerable overlap between EDs and this is recognised in the OSFED diagnostic category 

(Smink, Hoeken, Oldehinkel, & Hoek, 2014). Understanding the underlying eating traits in 

maladaptive under-eating behaviours may also be key. Stice, Telch and Rizvi, (2000) 

demonstrated that individuals with AN typically score higher on measures of restraint, 

relative to healthy controls. Individuals who binge, typically display elevated scores on 

measures of overeating, dietary disinhibition, external eating and emotional eating relative to 

healthy controls (Stice et al., 2000).  

The Incentive Sensitisation theory provides a framework to understand these 

behaviours. This theory suggests that individuals have neural networks that determine the 

value of appetitive stimuli (e.g. food; Berridge, 2007). Activation of these systems elicits 

cognitive and behavioural responses, guiding attention and behaviour (in an unconscious 

way), towards attaining the stimulus (Berridge, 2009). In certain individuals, these systems 

may become ‘strengthened’, resulting in what is known as an automatic approach bias (biased 

attention and approach biases towards the appetitive stimulus). It is therefore possible that 

maladaptive over-eating behaviours reflect a strengthened reward system, which may also 

leave them vulnerable to EDs, such as binge eating and/ or Bulimia (Berridge, 2007). This 

might explain why individuals continue to engage in the over-consumption of foods (driven 

by strong, automatic processes), despite being aware of the negative health consequences. 

In individuals who actively engage in maladaptive under-eating behaviours, it is 

posited that the rewarding value of food has been weakened, and as such the reward system 

has become desensitised to the presence of food cues, and therefore they show significantly 

lower approach biases or may even display avoidance biases for food items (Veenstra & de 
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Jong, 2010). An avoidance bias is also thought to reflect a desensitised reward system that 

actively finds the food unpleasant or aversive. This may explain how AN clients are able to 

resist food and engage in rigid diets, despite experiencing physical sensations of hunger 

(Neimeijer, de Jong & Roefs, 2015). 

A number of approach-avoidance tasks exist, for example the stimulus response 

compatibility task (SRC) and the approach-avoidance task (AAT), which aim to capture these 

automatic, implicit biases. Typically, these tasks require the participant to either approach or 

avoid a cue (picture or word) associated with the appetitive stimuli, displayed on a computer 

screen (see Table 1 overleaf for different type of tasks cited in the literature). An approach 

bias is reflected by faster reaction times (RTs) towards the target stimuli in comparison to 

when they have to avoid the same stimuli or control item (Kemps and Tiggeman, 2015). An 

approach bias may also be reflected in participants being slower to avoid the appetitive 

stimuli. An avoidance bias is reflected by faster RTs away from the target stimuli in 

comparison to when they have to approach the same stimuli. An avoidance bias may also be 

reflected in participants being slower to approach appetitive stimuli, suggesting that the 

stimuli has lost its reinforcing abilities (Paslakis et al., 2016). The calculation of D-scores 

have been suggested as a more accurate way of determining approach biases relative to raw 

RTs, as they take into account the participants variability in RTs, including errors 

(Greenwald, Nosek & Banaji,  2003).  

Use of these approach-avoidance tasks in other domains of clinical and health 

psychology has been well documented (Bradley, Field & Mogg, 2008; Cousijn, Goudriaan, & 

Wiers, 2011; Field, Kiernan, Eastwood & Child, 2008).  More recently, approach biases have 

been explored within the eating domain with some interesting results.  
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Table 1 
Types of pictorial approach-avoidance tasks 

Type of task  Explanation 

Stimulus 

Response 

Compatibility 

(SRC) Task  

Participants are presented with stimuli on a computer screen e.g. pizza and an illustrated 

manikin appears above or below this picture. 

Participants are instructed to approach or avoid the pictures with the manikin using the 

up/ down keys. When making an approach response, the manikin walks towards the 

picture, when making an avoidance response the manikin walks away from the picture.  

 

In relevant versions of the task participants will be presented with instructions such as 

‘approach all food pictures and avoid all non-food related pictures’. 

 

In irrelevant versions participants will be asked to attend to an irrelevant aspect of the 

picture, such as ‘approach all pictures tilted to the left and avoid all pictures tilted to the 

right’.  

 

Approach 

Avoidance Task 

(AAT) 

 

Participants are presented with the stimuli on a computer screen e.g. pizza and asked to 

pull or push a joystick in response to a task irrelevant feature e.g. ‘approach all pictures 

tilted to the left and avoid all pictures tilted to the right’, irrespective of the picture 

content. 

 

When the joystick is pulled, it has a zooming effect and the picture gets bigger. When 

the joystick is pushed the picture reduces in size. This is to replicate the sensations of 

approaching and avoiding. 

 

Affective Simon 

Task (AST) 

 

As in the SRC task, participants are presented with pictures e.g. pizza and asked to make 

an approach or avoidance response with the manikin using the arrow keys.  

 

In the literature, the AST task always requires that participants respond to an irrelevant 

feature. 

 

For example, Kakoschke, Kemps and Tiggemann (2015)1 found that healthy female students 

with lower levels of inhibitory control, (defined as the ability to inhibit behavioural responses 

                                                           
1 Kakoschke, Kemps and Tiggemann’s (2015) study was not included in the review as they did not include an eating traits 

questionnaire measure. 
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in relation to food cues and measured using an experimental go/ no go task), displayed 

stronger approach biases towards food pictures (using the AAT task), and consumed more 

snack food relative to those participants with higher levels of inhibitory control. However, 

Piqueras-Fiszman, Kraus and Spence (2014) did not find that participants assigned to a 

‘hungry’ group, who rated their hunger levels on an explicit measure (questionnaire), were 

any faster in their reactions on an approach-avoidance task than the ‘not hungry group’. 

These biases have also been explored in obese populations, with Kemps and Tiggemann 

(2015)2 finding that obese women displayed approach biases towards high and low calorie 

food words in comparison to healthy controls. Finally, these biases have also been explored 

within AN populations; with some conflicting findings. For example, Seibt, Häfner and 

Deutsch, (2007)3 found that AN participants displayed approach biases for (generic) food 

cues when food deprived, relative to AN participants who had just eaten.  

 Further clarification is therefore warranted regarding the role of food-related approach 

biases, and in particular within maladaptive eating difficulties. This is not a problem specific 

to the eating domain, as other fields of addiction have also yielded some inconsistent 

findings. One possibility for the inconsistent results could relate to the ‘type’ of approach-

avoidance task used. Kersbergen, Woud and Field (2015) sought to bring some clarity to this 

problem, comparing the different pictorial approach-avoidance tasks amongst a sample of 

social drinkers. Their results indicated that only the relevant versions of the tasks (responding 

to the content of the pictures), were consistent in predicting automatic approach biases which 

were positively correlated to problematic drinking behaviour. They did not find that any one 

task was superior. It remains to be seen whether a certain ‘type’ of task may be superior in 

detecting biases over another in the eating domain.  

                                                           
2Kemps and Tiggemann (2015) study was not included in the review as they did not use a pictorial approach-avoidance task.  

 
3 Seibt, Häfner and Deutsch, (2007) study was not included in the review as they did not include an eating traits 

questionnaire measure. 
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To date, a systematic review carried out by Kakoschke, Kemps and Tiggemann 

(2017) has looked at approach bias modification and consumption behaviours generally, 

(included eating behaviours as well as smoking and alcohol). Approach bias modification 

involves training participants who have an identified approach bias for an appetitive stimuli, 

to ‘avoid’ this same stimulus. Whilst this work appears important, the development of such 

interventions appears premature, as currently there is no robust evidence that approach biases 

are associated with maladaptive eating behaviours (over-eating and under-eating). The 

present review therefore aims to address this gap by focusing exclusively on maladaptive 

eating behaviours and the evidence that they are associated with approach biases towards 

food stimuli.   

The aim of this systematic review is twofold: 

1) To examine the association between food-related approach biases and maladaptive 

eating behaviours (both over-eating and under-eating). 

2) To compare the different approach-avoidance tasks available.  

Method 

 The PRISMA principles were considered when designing the systematic review 

protocol (Moher, Liberati, Tetzlaff, Altman & Group, 2009). In order to avoid duplication 

and to ensure transparency of findings, the protocol was registered on PROSPERO, an 

international database of systematic reviews for health-related fields (PROSPERO, 2017).  

Study identification 

Relevant articles were identified through a search of five electronic databases: 

PsychInfo (from the year 1887), PubMED (from the year 1950), Scopus (from the year 

1823), Web of Science (from the year 1898) and Science Direct (from the year 1823). 

Searches were carried out between October 2017- January 2018. Articles published anytime 

up until the date of review were included. The search terms are outlined in Table 2. In 
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databases where MESH terms were available for keywords, these were consequently used to 

ensure an accurate search.  

Table 2. 
 Terms Used for Search Strategy Within Electronic Databases 

Variable Alternative search terms used 

Approach biases 

 

 

 

AND 

 

“approach avoidance bias” OR “approach avoidance tendencies” OR “automatic 

approach tendencies” OR “automatic avoidance tendencies” OR “approach bias” OR 

“avoidance bias” OR “approach avoidance task*” OR “stimulus response 

compatibility task” OR “SRC task” OR “affective simon task” OR “AST task” 

 

Maladaptive eating 

behaviours 

“Maladaptive eating” OR “emotional eating” OR “comfort eating” OR “eating to 

sooth” OR “eating disorder” OR “anorexia nervosa” OR “eating disorder not 

otherwise specified” OR “EDNOS” OR “other specified feeding and eating 

disorder” OR “OSFED” OR “uncontrollable eating” OR “binge eating” OR 

“binge*” OR “bulimia nervosa” OR “compulsive eating” OR “overweight” OR 

“obese” OR “obesity” OR “weight” OR “BMI” OR “high* BMI” OR "eating 

behav*" 

Note.The boolean operator OR and truncation *were used to widen the search terms. The boolean operator AND 

was used to link the searches for each variable in order to identify suitable articles meeting the inclusion criteria 

for the systematic review. 

  

 

Eligibility criteria 

The review considered only quantitative methodology. Studies needed to meet the 

following criteria: 1. Recruitment of human participants (no age restrictions); 2. Measure 

approach biases to pictorial food cues (use of an experimental task); 3. Include a measure of 

maladaptive eating behaviour (self reported/ diagnosis and questionnaires looking at 

maladaptive eating styles/ traits); 4. Quantify the strength of the relationship between 

maladaptive eating behaviour and approach biases; 5. Must be peer reviewed. 
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In terms of criteria two, as the current review was not looking at approach-avoidance 

modification, studies which included data from training and retraining sessions were 

excluded however, initial data obtained at time one (pre training data), were included (if 

appropriate). 

In terms of criteria three, maladaptive eating behaviours referred to traits/ behaviours 

associated with over-eating; such as high trait craving, binge eating, emotional/ external 

eating and bulimia. It also referred to traits and behaviours associated with under-eating in 

clinical populations (AN and other restricting subtype eating disorders). Studies focusing on 

under-eating of food (restriction) in non-clinical populations were excluded from this review.  

Restriction does not appear to be a unidimensional concept within the general population; 

some research has indicated that in some dieters food becomes more rewarding, whilst others 

have indicated that food may become less rewarding for ‘successful’ dieters, due to the 

activation of weight control goals at the sight of food (Stroebe, Van Koningsbruggen, Papies 

& Aarts. 2013). Restriction of food intake (in the general population) is also not always 

considered as maladaptive (Becker et al., 2015).  Therefore only those studies meeting 

clinical thesholds of restriction were included in order to answer the review question 

adequately. 

Study selection process 

Articles obtained from the databases search were initially screened against the 

inclusion and exclusion criteria (titles and abstracts). The full text of potentially eligible 

articles were then reviewed again against the eligibility criteria. Extensive application of the 

searching strategy and hand searching of the reference lists, allowed the author to conclude 

that all the relevant research was included for review. To help eliminate bias, a second 

reviewer, (a fellow trainee psychologist also partaking in the clinical psychology doctorate 

programme), screened a randomly selected 10% of articles at each stage of the selection 

process.  
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Assessment of study quality 

The study quality was assessed using the Effective Public Health Practice Project 

Quality Assessment for Quantitative Studies Tool (EPHPP; Thomas, Ciliska, Dobbins & 

Micucci, 2004). This tool was chosen as it has been successfully implemented with 

quantitative (cross-sectional) designs (Armijo-Olivo, Stiles, Hagen, Biondo & Cummings, 

2012). Studies were assessed across six domains (selection bias, study design, confounders, 

blinding, data collection methods, withdrawals and dropouts). A global quality rating for a 

paper was obtained by summing the subscale ratings; those with no weak ratings and at least 

four strong ratings were considered strong, those with less than four strong ratings and one 

weak rating, moderate, those with more than two weak ratings were considered weak. The 

guidance notes for this tool are included in Appendix A. This tool is reported to have good 

content and construct validity (Thomas et al., 2004; Jackson & Water, 2005) and excellent 

inter-reliability for the global score (0.77, [Armijo-Olivo et al., 2012]). Each study was 

quality assessed using this tool by two reviewers. These scores were then cross-checked to 

ensure accuracy. Any differences were discussed and a consensus was reached regarding the 

most valid score to use. A summary of the quality assessment ratings for each domain is 

detailed in Table 3 (page 15).  

Results 

 Searches of the five databases yielded 1275 citations. Once duplications were 

removed 970 papers remained. A further 909 papers were excluded after screening titles and 

abstracts against the inclusion criteria. Sixty one papers remained for review of the full text 

and ten of these were eligible for inclusion in the review in line with the inclusion criteria. 

Figure 1 illustrates the selection process in detail. Full details of these papers can be found in 

Table 4 and 5 (pages 16 & 19). Table 4 features the six papers where the focus was 

maladaptive over-eating behaviours, whilst Table 5 features the six papers where the focus 

was maladaptive under-eating behaviours.  
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Table 3  
Quality ratings using the EPHPP Quality tool by domain 

Domain Booth et 

al. 2018 

Brignell et 

al. 2009 

Brockmeyer 

et al. 2015 

Havermans 

et al. 2011 

Khan & 

Petroczi, 

2015 

Mogg et 

al. 2012 

Neimeijer et 

al. 2015 

Paslakis et 

al. 2016 

Paslakis et 

al. 2017 

Veenstra & de Jong, 

2011 

 

Selection 

bias 

 

 

Weak 

 

 

Moderate 

 

Moderate 

 

 Moderate 

 

Moderate 

 

Moderate 

 

Moderate 

 

Moderate 

 

Moderate 

 

Moderate 

 

 

Study 

Design 

Moderate 

 

 

Moderate Moderate Moderate Moderate Moderate Moderate Moderate Weak Moderate 

Confounders  Moderate 

 

 

Moderate Strong Strong Moderate Strong Weak Weak Moderate Moderate 

Blinding Moderate 

 

Moderate Strong Moderate Moderate Strong Weak Moderate Moderate Weak 

Data 

collection 

methods 

 

 

 

Strong 

 

 

Moderate 

 

Strong 

 

Strong 

 

Moderate 

 

Moderate 

 

Moderate 

 

Moderate 

 

Moderate 

 

Strong 

Withdrawals 

and drop-

outs * 

 

Strong Strong Strong Strong Strong Moderate Weak Strong Strong Strong 

Total 

Quality 

rating 

 

 

Moderate 

 

 

 

Moderate 

 

Strong 

 

Moderate 

 

Moderate 

 

Moderate 

 

Weak 

 

Moderate 

 

Moderate 

 

Moderate 

Note: * When appraising the papers for withdrawals and drop outs, the reviewers specifically focused on whether the authors had reported on data they were unable to use from the approach/ 

avoidance tasks as a consequence of repeated errors, longer/ quicker RTs than the mean (or specified time), or any outliers.  

 
 

 



 APPROACH BIASES TO FOOD CUES IN EATING DISORDERED AND HEALTHY CONTOL POPULATIONS 

16 
 

  

Table 4 

 Study characteristics, maladaptive over-eating behaviour examined, questionnaire measuring eating behaviour trait, approach/ avoidance task utilised and findings for the 6 

studies 

 

Author and 

year 

 

 

Over-eating 

behaviour and 

questionnaires  

 

 

 

 

Participant Characteristics 

 

(Participant sample, Body Mass Index, [BMI] and 

age 

Sample size (N), gender) 

 

Design 

 

Details of the approach/ avoidance 

task utilised 
Summary of findings 

Booth et 

al. 2018 

Uncontrolled 

eating and 

emotional 

eating 

measured by 

the TFEQ 

 

Participant sample. Adolescents from a secondary 

school. High and low uncontrolled eaters assigned as 

measured by the TFEQ. 

 

BMI (kg/m2). (M= 19.91, SD= 3.31) 

Age (y). (M= 12.91, SD= 0.87). 

 

N= 504; 55% females, 45% males 

Cross -

sectional 

Task. SRC Task (relevant feature). 

 

Type of stimuli. Eight sweet snack 

food items (target); eight non-food 

miscellaneous household items 

(control).  

 

Approach bias index. Mean RTs for 

approach/avoid food item subtracted 

from the mean RTs for approach/ 

avoiding control items. 

 

High approach scores for food did predict 

uncontrolled eating, (β.11), however, was no 

longer predictive when trait impulsivity was 

entered as a predictor (β.32).  

 

 

 

Brignell et 

al. 2009 

External 

eating 

measured by 

the DEBQ   

 

Participant sample. Normal weight and over-weight 

adults recruited from university and in the local 

community. High and low external eaters assigned as 

measured by DEBQ. 

 

BMI (kg/m2). Stratified by group; low external 

eating group M= 29.03, (SD=9.28); high external 

eating group M=26.53, (SD=8.18). 

 

Age (y). Stratified by group; low external eating 

group M=36.50, (SD=16.12); high external eating 

group M=30.58, (SD=12.04). 

 

N= 43; 35 females; 8 males 

 

Cross-

sectional  

Task. SRC Task (relevant feature). 

 

Type of stimuli. Twenty pictures of 

high and low calorie food items 

(target); twenty non- food items 

(control).  

 

Approach bias index. Mean RTs for 

approach/avoid food items subtracted 

from the mean RTs for approach/ 

avoiding control items. 

 

 

 

 

High external eaters displayed a significant 

approach bias to food cues relative to low 

external eaters, (t [39] = 2.15, p<0.05, d= 

0.67).  

 

Approach bias scores were significantly 

correlated with external eating (r [51] = .32, 

p < .05), emotional eating (r [51] = .30, p 

<.05). This relationship did not remain 

significant when controlling for the effects 

of emotional eating and the desire to eat 

(p=0.09).  
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Author and 

year 

 

 

Over-eating 

behaviour and 

questionnaires  

 

 

 

 

Participant Characteristics 

 

(Participant sample, Body Mass Index, [BMI] and 

age 

Sample size (N), gender) 

 

Design 

 

Details of the approach/ avoidance 

task utilised 

 

Summary of findings 

Brockmey

er et al. 

2015 

High levels of 

trait food 

craving 

measured by 

the FCQ-T 

Participant sample. Adults recruited via the 

university, local newspapers and social media. High 

and low trait cravers assigned as measured by FCQ-

T.  

 

BMI (kg/m2). Stratified by group; high cravers, M= 

25.64, (SD=5.22); low cravers, M=22.54, (SD=3.20). 

 

Age. Stratified by group; high cravers, M=29.91 

(SD=12.06); low cravers, M= 24.37 (SD=3.20). 

 

N= 41; 39 females, 2 males. 

. 

Cross-

sectional  

Task. AAT Task (irrelevant feature). 

 

Type of stimuli. Twenty pictures of 

high and low calorie food items 

(target); twenty non- food items 

(control).  

 

Approach bias index. Median RT for 

approach food/ non-food items 

calculated subtracted from the median 

RT for the same picture category. 

 

 

High cravers displayed a significant 

approach bias to food stimuli relative to low 

food cravers, (F [1, 35] = 5.19, p= 0.03, d= 

0.79).  

 

 

Havermans 

et al. 2011 

Overweight/ 

obesity and its 

associations 

with 

disinhibition 

and hunger 

susceptibility 

measured by 

the TFEQ. 

Participant sample. Undergraduates; separated into 

two groups, BMI ≥ 25 and BMI ˂ 25. Overweight 

group scored significantly higher on TFEQ (p <.001) 

in comparison to the normal weight controls.  

 

 

BMI (kg/m2).  Stratified by group; normal weight 

M=22.2 (SD= 1.4); overweight M=28.9 (SD= 2.9). 

 

Age (y). Stratified by group; normal weight M=19.4 

(SD=1.4); overweight M=20.3 (SD=3.7) 

 

N= 88; 44 females, 44 males.  

 

Cross-

sectional  

Task. SRC Task (relevant feature). 

  
Type of stimuli. Ten pictures of high 

and low calorie food items (target); 

ten neutral items (control). 

 

Approach bias index. Mean RTs 

calculated for approach food and 

avoid food for each stimulus type.  

 

 

Normal weight and overweight males did 

not differ in their approach biases for high 

calorie foods (as indicated by reaction 

times). However, overweight men found it 

harder to avoid high calorie foods, in 

comparison to normal weight men (t [42] = 

2.24, p=.03).   

 

Normal weight females showed an approach 

bias for high calorie foods relative to 

overweight females (t [42] = 2.59, p =.013).  
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Note: ‘Relevant’ refers to participants making responses based on whether to approach/ avoid food pictures versus control stimulus; ‘irrelevant’ refers to participants making responses based on 

an apparently irrelevant feature, such as approach all pictures in landscape, avoid all pictures in portrait; β= Standardised regression coefficient; d= effect size, 0.2= small effect size, 0.5= 

medium effect size, 0.8 large effect size; RT= reaction time. 

 

Author and 

year 

 

 

Over-eating 

behaviour and 

questionnaires 

 

 

 

 

Participant Characteristics 

 

(Participant sample, Body Mass Index, [BMI] and 

age 

Sample size (N), gender) 

 

Design 

 

Details of the approach/ avoidance 

task utilised 

 

Summary of findings 

Mogg et al. 

2012 

Overweight 

and its 

associations 

with 

uncontrolled, 

emotional and 

external 

eating. 

Measured by 

the TFEQ and 

DEBQ.  

Participant sample. Overweight adults recruited via 

the newspaper and radio advertisements. Only data 

from the control group reported. 

 

BMI (kg/m2). M= 32.6 (SD= 3.6) 

 

Age (y).  M= 35, (SD= 7) 

 

N= 26; 11 females, 15 males.  

 

Randomi

sed 

control 

Trial 

Task. SRC Task (relevant feature). 

 

Type of stimuli. Twenty pictures of 

high and low calorie food items 

(target); twenty non- food related 

items (control).  

 

Approach bias index. Mean RTs 

calculated for approach non-food and 

avoid-food minus the mean RT for 

approach food and avoid food 

condition.  

 

No significant correlations between 

approach bias scores in the control group 

and the subscales of the TFEQ and DEBQ 

were found, (p=0.09).  

 

 

Paslakis et 

al. 2017 

Obesity/ binge 

eating disorder 

(BED) and its 

associations 

with restraint, 

eating, weight 

and shape 

concern, 

measured by 

the EDEQ and 

EDI-2. 

Participant sample. BED adults recruited from an 

eating disorder clinic. Obese clients (without an ED), 

recruited from a therapy clinic and healthy controls 

from a university. The BED and obese participants 

scored significantly higher on all measures relative to 

the controls (p <.001). 

 

BMI (kg/m2).  Stratified by group; BED M= 44.04 

(SD= 10.45); obese group M= 43.71 (SD= 9.43); 

healthy controls M= 22.29 (SD= 1.61).  

 

Age (y). Stratified by group; BED; M= 40.54 (SD= 

11.69); obese group M= 44.78 (SD= 10.07); healthy 

controls M= 39.36 (SD= 11.23).  

 

N= 81; 60 females, 21 males 

Cross-

sectional 

Task. AAT Task (irrelevant feature) 

 

Type of stimuli. Twenty high calorie 

and twenty low calorie food items 

(target); No neutral items used.  

 

Approach bias index. Calculated the 

median RTs for approach and avoid 

trials for each stimulus type.  

 

The BED group were not significantly faster 

to approach high calorie or low calorie 

stimuli, in comparison to the obese group, or 

controls, F(1, 70)= .03, p=.87.  

 

Within group analyses indicated that the 

BED group were faster to avoid low calorie 

stimuli than they were to avoid high calorie 

stimuli (p=.01) as were the controls (p= 

.003). The obese group were significantly 

faster to approach low calorie stimuli than 

they were to approach high calorie stimuli 

(p= .001). 
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Table 5 

 Study characteristics, maladaptive under-eating behaviour examined, questionnaire measuring eating behaviour trait, approach- avoidance task utilised and findings for the 

4 studies 

 

Author and 

year 

 

 

Under-eating 

behaviour and 

questionnaires 

 

Participant Characteristics 

 

(Participant sample, Body Mass Index [BMI], age 

Sample size (N) and gender) 

 

Design 

 

Details of the approach/ avoidance 

task utilised 
Summary of findings 

Khan and 

Petroczi, 

2015 

Clinical eating 

disorders and 

associations 

with restraint, 

eating, weight 

and shape 

concern, 

measured by 

the EDEQ 

(children’s 

version). 

Participant sample. Adolescents and adults 

recruited via eating disorder websites; healthy 

controls recruited from the university.  

 

BMI (kg/m2). Stratified by group; ED group, M= 

19.40 (SD= 2.15); healthy controls M= 21.75 

(SD= 1.85).  

 

Age (y).  Stratified by group; ED group, M= 22.56 

(SD= 8.62); healthy controls M= 23.00 (SD 4.97). 

 

N=117; females only.  

Cross-

section

al 

Task. AAT Task (irrelevant feature). 

 

Type of stimuli. Eight pictures of 

high and low calorie foods items 

(target); eight neutral items (control).  

 

Approach bias index. D-score 

calculated using the median RTs for 

approach stimuli minus median avoid 

RT for the same stimuli category, 

divided by SD for that stimulus group 

(e.g. high, low or control stimuli).  

 

The ED group and healthy controls did not differ 

in approach biases for low calorie foods, (t [75] = 

-.353, p = .725), or high calorie food (t [75] = -

1.59, p = .116).   

 

No significant differences for approach biases 

were found within the ED group (where there 

were AN/BN/EDNOS presentations). 

 

 

 

Neimeijer 

et al. 2015 

Anorexia and 

its associations 

with restraint, 

eating, weight 

and shape 

concern, 

measured by 

the EDEQ 

(children’s 

version).  

 

 

Participant sample. Adolescents recruited from 

an inpatient ED unit with AN or EDNOS with AN 

features. Measured at time 1 (T1) and time 2 (T2) 

a year apart.  

 

BMI (kg/m2).  Not provided; percentage of 

underweight sample reported only; 21.37%. 

 

Age (y).  M= 14.97 (SD= 1.63). 

 

N=152; No information provided for gender 

Cohort Task. AST-manikin Task (irrelevant 

feature). 

 

Type of stimuli. Eight high calorie 

and eight low calorie food items 

(target); five neutral items (control). 

 

Approach bias index. Calculated by 

subtracting the error percentages and 

response times for approach trials 

from the avoidance trials. 

RTs did not reveal any differences for approach 

biases for stimulus type (F[1, 151] = 0.72, p= .40. 

There was also no effect of time for approach 

biases, (F[1, 151] = 0.5, p= .48).  

 

Analysis of error rates revealed that participants 

were significantly quicker to approach low calorie 

food in comparison to high calorie food at T1, (F 

[1, 151] = 6.78, p =.01). Approach bias for both 

low and high calorie food items had not increased 

between T1 and T2 (F[1, 151]= 3.6, p=.06).  

 

Change in ED symptoms was not predictive of 

changes in approach biases for both low and high 

calorie food, all p’s >.25. 
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Note: ‘Relevant’ refers to participants making responses based on whether to approach/ avoid food pictures versus control stimulus; ‘irrelevant’ refers to participants making responses based on 

an apparently irrelevant feature, such as approach all pictures in landscape, avoid all pictures in portrait; d= effect size, 0.2= small effect size, 0.5= medium effect size, 0.8 large effect size; RT= 

reaction times; n.s.= not significant; T1= Time one; T2= Time 2.   

 

Author and 

year 

 

 

Under-eating 

behaviour and 

questionnaires 

 

Participant Characteristics 

 

(Participant sample, Body Mass Index [BMI], age 

Sample size (N) and gender) 

 

Design 

 

Details of the approach/ avoidance 

task utilised 

 

Summary of findings 

Paslakis et 

al. 2016 

Anorexia and 

its associations 

with restraint, 

eating, weight 

and shape 

concern, 

measured by 

the EDEQ and 

EDI-2. 

Participant sample. Adults recruited from an 

inpatient ED ward; healthy controls recruited from 

the local university.  

BMI (kg/m2). Stratified by group; AN group, M= 

15.29 (SD=1.60); healthy controls M= 21.37 (SD= 

1.57). 

 

Age (y).  Stratified by group; AN group, M= 26.85 

(SD= 6.71); healthy controls M= 24.79 (SD= 

2.71). 

 

N= 83; females only. 

Cross 

section

al  

Task. AAT Task (irrelevant feature) 

 

Type of stimuli. Twenty high calorie 

and twenty low calorie food items 

(target); No neutral items used.  

  

Approach bias index. Calculated the 

median RTs for approach and avoid 

trials for each stimulus type. 

AN participants did not display an avoidance bias 

of high or low calorie food stimuli, relative to 

healthy controls (p= 0.22). 

 

Independent of calorie content of food, healthy 

controls were quicker to approach the food 

stimuli, relative to the AN participants (p= 0.04).  

 

 

Veenstra & 

de Jong, 

2011 

Anorexia and 

its associations 

with restraint, 

eating, weight 

and shape 

concern, 

measured by 

the EDEQ 

(children’s 

version). 

Participant sample. Adolescents recruited from 

an inpatient ED clinic; healthy controls recruited 

from a local school 

 

BMI (kg/m2). Stratified by group; AN group, M= 

15.71 (SD= 1.87); healthy controls, M= 20.42 

(SD= 2.37). 

 

Age (y). Stratified by group; AN group, M= 14.52 

(SD= 2); healthy controls, M= 14.32 (SD= 1.46).  

 

N= 168; females only 

Case 

control 

Task. AST-manikin Task (irrelevant 

feature). 

 

Type of stimuli. Eight high calorie 

and eight low calorie food items 

(target); five neutral items (control).  

 

Approach bias index. Mean RTs for 

approach/ avoid trials and also used 

the raw error rates.  

 

 

 

RTs did not reveal any differences between groups 

in terms of their approach bias for food stimuli, F 

(1.83, 279) = .05, p >.1.  

 

Analysis of error rates revealed that AN 

participants displayed less of an approach bias for 

low and high calorie foods, relative to the healthy 

controls, F (1, 164)= 7.86, p= .003, d= .45.  

 

Within group analysis indicated that the healthy 

group, displayed approach biases for both the high 

and low fat food relative to neutral trials; AN 

participants approach biases did not differ 

significantly across trial types (p’s>.1). (Indicated 

by an error analysis)  

 

Higher scores on the EDEQ were associated with 

higher avoidance biases of high calorie food (r= -

0.19, p <.05).  
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Overview of studies and publication context 

 Ten studies were included in the final review. Most of these studies employed either a 

case control or cross sectional design, however there was one longitudinal design and one 

randomised control trial.  

 Six of the ten studies were published within the last five years (Booth et al., 2018; 

Brockmeyer et al., 2015a; Khan & Petroczi, 2015; Neimeijer et al., 2015; Paslakis et al., 

2016; Paslakis et al., 2017), reflecting the fact that approach biases within the food domain 

are a relatively novel area of research.  

All ten of the studies were published within Europe, with four published in the UK 

(Booth et al., 2018; Brignell et al., 2009; Khan & Petroczi, 2015; Mogg et al., 2012); three 

published in Germany (Brockmeyer et al., 2015a; Paslakis et al., 2016; Paslakis et al., 2017) 

and three published in the Netherlands (Havermans et al., 2011; Neimiejer et al., 2015; 

Veenstra & de Jong, 2011).  

Quality of the papers reviewed 

 Most of the papers were given a ‘moderate’ overall quality rating, with the exception 

of Brockmeyer et al. (2015) where a ‘strong’ overall rating was given, and for Neimeijer et 

al. (2015) where ‘weak’ overall ratings were awarded.  

Measures of maladaptive eating behaviours 

The most common measure of maladaptive eating behaviours was the Eating Disorder 

Examination Questionnaire (EDEQ) which has four subscales measuring restraint, eating, 

shape and weight concerns. Higher scores are indicative of pathological eating difficulties. 

Five of the ten studies utilised the EDEQ (Khan & Petroczi, 2015; Neimeijer et al., 2015; 

Veenstra & de Jong, 2011; Paslakis et al., 2016; Paslakis et al., 2017). Khan and Petroczi 

(2015), Neimeijer et al. (2015) and Veenstra & de Jong, (2011) used the child version as they 

recruited younger participants.  
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 Three studies utilised the Three Factor Eating Questionnaire ([TFEQ]; Booth et al., 

2018; Havermans et al., 2011; Mogg et al., 2012). The TFEQ comprises of three subscales 

measuring cognitive restraint, disinhibition and susceptibility to hunger. Higher scores are 

indicative of unhealthy eating styles/traits. Two studies employed the Dutch Eating 

Behaviour Questionnaire ([DEBQ]; Brignell et al., 2009; Mogg et al., 2012). The DEBQ 

comprises of three subscales measuring restraint, external and emotional eating. Higher 

scores are indicative of unhealthy eating styles/traits. Two other studies included the Eating 

Disorder Inventory- 2 ([EDI-2] Paslakis et al., 2016; Paslakis et al., 2017). The EDI-2 

comprises eleven different subscales; drive for thinness, bulimia, body dissatisfaction, 

ineffectiveness, perfectionism, interpersonal distrust, interoceptive awareness, maturity fears, 

asceticism, impulse regulation and social insecurity. High scores are indicative of eating 

disorder psychopathology. One study included the Food Cravings Questionnaire- Trait 

([FCQ-T]; Brockmeyer et al., 2012). The FCQ-T comprises of nine subscales measuring food 

cravings as; intention to consume food, anticipation of positive reinforcement, relief from 

negative states, lack of control over eating, preoccupation with food, hunger, emotions, cues 

that trigger cravings and guilt. Higher scores are indicative of higher levels of trait craving. 

Some studies used more than one measure (Mogg et al., 2012; Paslakis et al., 2016; Paslakis 

et al., 2017).  

Types of approach- avoidance tasks 

 A number of approach-avoidance tasks were described. Four of the studies used a 

relevant feature version of the SRC Task (Booth et al., 2018; Brignell et al., 2009; 

Havermans et al., 2011; Mogg et al., 2012). Four of the studies used the (irrelevant feature) 

AAT (Brockmeyer et al., 2015; Khan & Petroczi, 2015; Paslakis et al., 2016; Paslakis et al., 

2017). Khan and Petroczi (2015) implemented an altered version of this task, as participants 

responded using the keys, (rather than the joystick). Finally, two of the studies reported using 

the (irrelevant feature) AST (Neimeijer et al., 2015; Veenstra & de Jong, 2011).  
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Procedures 

 All ten studies reported relatively comprehensive information around recruitment and 

data collection methods. Four of the studies recruited from ED populations with comparison 

groups recruited from the community (Khan & Petroczi, 2015; Paslakis et al., 2016; Paslakis 

et al., 2017; Veenstra & de Jong, 2011). One study was of a longitudinal design, focusing on 

a clinical group only (Neimeijer et al., 2015). The remaining five studies solely focused their 

recruitment from community or university settings; (Booth et al., 2018; Brignell et al., 2009; 

Brockmeyer et al., 2015; Havermans et al., 2011; Mogg et al., 2012). Four of the studies 

recruited adolescents (Booth et al., 2018; Khan & Petroczi, 2015; Neimeijer et al., 2015 and 

Veenstra and de Jong, 2011). The remaining studies focused on recruiting adults (18 years 

plus).  

Summary of the associations between approach biases and maladaptive eating 

behaviours 

Maladaptive over-eating behaviours. Six of the ten studies hypothesised that the 

presence of a maladaptive over-eating behaviour trait would be associated with ‘enhanced’ 

approach biases to food stimuli (all studies were mixed in terms of gender). Brockmeyer et al. 

(2015) found that high food cravers displayed a stronger approach bias to high calorie foods, 

relative to low food cravers. Three other studies found an association between maladaptive 

eating behaviours and approach biases, however, these effects were moderated by other 

variables of interest. For example, in Booth et al’s. (2018) study, trait impulsivity was a 

stronger predictor of uncontrolled eating rather than approach bias scores. In Brignell et al’s. 

(2009) study high external eaters were faster to approach food cues relative to low external 

eaters. However, the association between high external eating and approach biases did not 

remain significant when controlling for the effects of emotional eating. Havermans et al. 

(2011) found that this association was moderated by gender. The overweight males were 

slower to avoid high calorie foods, in comparison to normal weight males, suggestive of an 
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approach bias for high calorie foods. However, contrary to their hypothesis, normal weight 

females had an approach bias for high calorie foods relative to the overweight females. Two 

of the studies did not find an association between over-eating traits and approach biases in the 

expected direction. Mogg et al. (2012) did not find any associations between approach bias 

scores and scores on the TFEQ and DEBQ in a control sample of overweight participants. 

Paslakis et al. (2017) did not find that BED participants displayed stronger approach biases to 

high calorie food relative to an obese sample and healthy controls. Within group analyses 

indicated a complex pattern of results; the BED sample and controls displayed an avoidance 

bias of low calorie food stimuli (based on their faster reaction times to avoid low calorie 

stimuli compared with reaction times to avoid high calorie stimuli). Whilst the obese group 

displayed an approach bias for the low calorie food stimuli (based on their faster reaction 

times to approach the low calorie stimuli compared with reaction times to approach high 

calorie stimuli). 

Maladaptive under-eating behaviours. Four of the papers focused on the 

relationship between maladaptive under-eating behaviours and approach biases. Three of 

these studies compared an ED sample to healthy controls (all females participants only). Two 

were able to demonstrate that the female ED samples displayed less of an approach bias for 

food cues relative to female healthy controls (Paslakis et al., 2016; Veenstra and de Jong, 

2011). However, Paslakis et al. (2016) were not able to demonstrate that AN participants 

displayed this effect specifically for high calorie food items, rather this effect was 

independent of calorie content (healthy controls had a higher approach bias to food 

generally). Veenstra and de Jong (2011) did not find a difference in approach biases between 

the AN participants and healthy controls when analysing reaction times; this effect was only 

found using the error rates, suggesting that the ED sample displayed less of an approach bias 

for both high and low calorie food relative to the healthy controls. Within group analyses (of 
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error rates), indicated that the ED sample did not differ in their approach biases for low, high 

or neutral items whereas the healthy controls displayed an approach bias specifically for the 

low and high calorie stimuli, relative to the neutral. Furthermore, higher scores on the EDEQ 

were associated with an avoidance bias of high calorie food. In Khan and Petroczi’s (2015) 

study they did not did not find that their broadly defined female ED group (AN/BN/ 

EDNOS), displayed less of an approach bias for both high calorie and low calorie food 

stimuli relative to healthy controls. There were also no significant differences in responding 

to food stimuli within the ED group. Khan and Petroczi’s (2015) study differs from the 

studies outlined above as their ED group was more heterogeneous, which could account for 

the differences between studies. 

The fourth study was of a longitudinal design comparing female AN type participants 

at two time points within treatment. Neimeijer et al. (2015) hypothesised that a reduction in 

eating disorder symptoms as a result of treatment would be associated with enhanced 

approach biases towards food. Their analysis of reaction times did not reveal any significant 

differences for stimulus type or for time. However, their analysis of error rates revealed that 

at time one (start of treatment at the ED clinic), AN participants showed a significant 

approach bias for low calorie, rather than high calorie food stimuli, however, change in ED 

symptomatology was not predictive of the changes in approach biases. Finally, approach 

biases did not increase for the high and low calorie food items over time (no difference in 

task performance at time one versus time two).  

Is the strength of the association between approach biases and maladaptive eating 

behaviours influenced by task type?  

 Of the studies investigating maladaptive over-eating behaviours, where an association 

was found between the eating behaviour trait and approach biases, they had implemented the 

AAT (irrelevant feature) (Brockmeyer et al., 2015). Where an effect had been found that was 
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moderated by other variables of interest, three had implemented the SRC task (relevant 

feature) (Booth et al., 2018; Brignell et al., 2009; Havermans et al., 2011). Where no 

associations had been found in the expected direction, one had utilised the SRC task (relevant 

feature) (Mogg et al., 2012) and another had utilised the AAT (irrelevant feature) (Paslakis et 

al., 2017).   

Of the studies investigating maladaptive under-eating behaviours, where an 

association was found between the eating behaviour trait and approach biases two had 

implemented the AST-manikin (irrelevant feature) (Neimeijer et al., 2015; Veenstra & de 

Jong, 2011) and one had utilised the AAT (irrelevant) (Paslakis et al., 2016). In the study 

where no association was found they had implemented the AAT (irrelevant) (Khan & 

Petroczi, 2015).  

Interestingly, in the maladaptive over-eating studies, the most utilised task was the 

SRC task relevant version (Brignell et al., 2009; Booth et al., 2018; Havemans et al., 2011; 

Mogg et al., 2012). In the under-eating studies, no SRC tasks were utilised and all 

implemented tasks were irrelevant feature versions. Due to the range of different versions of 

the tasks being reported across the maladaptive eating behaviour studies, this review cannot 

make any firm conclusions whether a certain task type, or whether relevant or irrelevant 

versions of these tasks are superior. 

Is the inclusion of both low and high fat food stimuli important? 

 Only two of the ten studies did not include both high and low calorie food stimuli in 

their experimental task (Booth et al., 2018; Brockmeyer et al., 2015). Two further studies did 

not provide results separately for low and high calorie foods (Brignell et al., 2009; Mogg et 

al., 2012). Of those that did report findings by low and high calorie status, this provided 

further insight. For example, Palsakis et al. (2017) found that BED and healthy control 

participants displayed an avoidance bias of low calorie stimuli, whilst the obese participants 

displayed an approach bias for low calorie stimuli. Neimeijer et al. (2015) demonstrated that 
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AN participants displayed an approach bias for low calorie foods relative to high calorie 

foods only (at time one). 

The results therefore indicate that the inclusion of high and low fat food stimuli is 

likely to be important. It also highlights that associations with both high and low calorie 

foods is under-researched. In the studies investigating maladaptive over-eating behaviours, 

there is a need for more studies to investigate approach biases to low and high calorie food 

stimuli, given the unexpected results found in Havermans et al. (2011) and Paslakis et al’s. 

(2017) studies. 

Calculation of the approach bias index 

 The results of this review indicated that the approach bias score was calculated in 

different ways. Most of the studies based their analysis on mean reaction times; however, two 

studies based their analysis on the error rates alone (Neimeijer et al., 2015; Veenstra and de 

Jong, 2011). Only one study calculated a D-score for their participants (Khan & Petroczi, 

2015) and they did not find any group differences on the approach-avoidance task. The 

review cannot conclude whether there was a more consistent way in which approach biases 

were calculated, nor whether the D-score was most sensitive in detecting approach biases.  

Discussion 

Summary of findings 

The synthesis of the literature suggests that there is not a consistent association 

between food-related approach biases and maladaptive eating behaviours. Considering first 

the relationship between approach biases and maladaptive over-eating behaviours, only one 

study was able to conclude that an over-eating trait of interest was associated with greater 

approach biases for food cues, relative to those scoring lower on this trait (Brockmeyer et al., 

2015). Three studies found that other variables of interest better moderated this relationship 

(Booth et al., 2018; Brignell et al., 2009; Havermans et al., 2011). One study found results in 
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the unexpected direction (Paslakis et al., 2017) and one study did not find an association 

(Mogg et al., 2012). The mixed associations presented here have led to further questions that 

require clarification regarding maladaptive over-eating traits and approach biases. The results 

suggest some inconsistencies with previous research where over-eating traits have been 

confidently associated with greater approach biases for high calorie food stimuli (e.g. 

Kakoschke et al., 2015; Kemps & Tiggemann, 2015). However they are consistent with other 

studies where group differences have not consistently been found on an approach-avoidance 

task (e.g Piqueras-Fiszman et al., 2014).  

The results of the review for over-eating behaviours does not lend strong support for 

the Incentive Sensitisation Theory of appetitive stimuli. The mixed associations and finding 

that other variables may moderate the relationship between maladaptive over-eating 

behaviours and approach biases, suggests a complex relationship. This may not be fully 

explained within this theory. 

The four papers focusing on maladaptive under-eating behaviours and approach 

biases also found some interesting results. Three of the four papers found an association 

between ED samples and approach biases. However, one study was only able to demonstrate 

that the ED sample displayed less of an approach bias to the food stimuli in general (not 

specific for low or high calorie food items), relative to the healthy controls (Paslakis et al., 

2016). This study also did not include control stimuli. It could therefore be argued that any 

group differences found on the task were the result of a non- task specific deficit, as evidence 

suggests that lower BMI’s and/ or severe restriction of food impacts directly on cognitive 

abilities (Fairburn, 2008). In two further studies, associations were only discovered using the 

error rates as part of their analyses and not for the reaction time data. This raises questions 

about the reliability of such studies where they have consequently made conclusions that food 
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has lost its incentive value for the ED samples. Finally, Khan and Petroczi (2015) did not find 

an association between the ED sample and approach biases, however their group of ED 

participants was heterogeneous. Therefore it might not have been enough to hypothesise that 

the ED group would display less of an approach bias for food cues relative to a healthy 

sample with such variability in symptomatology. These inconsistent findings and 

methodologies suggest that the association between maladaptive under-eating behaviours and 

approach biases is not yet fully understood and requires further research. This conclusion is 

in line with previous studies, where unexpected findings within an AN sample on an 

approach-avoidance task was found (Seibt et al., 2007).  

The results of the review for under-eating behaviours also do not lend strong support 

for the Incentive Sensitisation Theory of appetitive stimuli. Three of the four studies were 

able to demonstrate that the ED samples did have less of an approach bias for food stimuli 

relative to healthy controls (and high calorie stimuli in Neimeijer et al’s, 2015 study). This 

may be interpreted as food having lost its incentive value in these populations; however, the 

methodological weaknesses in these studies cannot be ignored.  

Interestingly, most of the studies included both male and female participants. Many of 

these studies did not explore the results further by gender (Booth et al., 2018; Brignell et al., 

2009; Brockmeyer et al., 2015; Mogg et al., 2012; Paslakis et al., 2017) possibly owing to the 

small numbers and the fact that this did not form part of their hypotheses. There were 

surprising results where one study did investigate approach biases by gender (Havermans et 

al., 2011). However, there is not currently enough evidence to conclude whether males and 

females consistently respond differently on a food related approach-avoidance task, due to 

the small N.  
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The second aim of the review was to clarify whether any methodological approach 

was most sensitive in detecting biases. It would appear that the SRC task (relevant version) 

was the task most consistently utilised in the studies investigating over-eating behaviours, 

whilst in the under-eating studies the AST (irrelevant version) was the most utilised task. 

Consequently, these tasks (respectively), were ‘most’ associated in detecting approach biases 

in maladaptive eating behaviours. These results could reflect that these tasks are more 

‘sensitive’ or it could simply be the result of an accumulative effect of studies implementing 

these tasks. When considering maladaptive eating behaviours together, consistent with 

Kersbergen et al. (2015) no firm conclusions can be made about whether any one task was 

superior (AAT/ AST/ SRC), as a range of different methodologies were used in those studies 

finding a relationship. However, inconsistent with Kersbergen et al. (2015) this review could 

not reliably conclude whether relevant or irrelevant versions of the tasks were superior.    

Currently, the results of this systematic review are not in line with those reported by 

Kakoschke et al. (2017). They investigated consumption behaviours generally and the 

association with approach bias modification training. Of direct interest, Kakoschke et al. 

(2017) included seven eating behaviour studies and five of these were successful at helping 

participants to choose healthier foods and alter unhealthy eating behaviours after training. 

Whilst these results appear encouraging, it is difficult to conclude how approach bias 

modification training relates to maladaptive eating behaviours at present, (focus of Kakosche 

et al.’s 2017 review was in the general eating domain). This view is supported by Lender, 

Meule, Rinck, Brockmeyer, and Blechert, (2018), who argued that food related approach 

biases warrant further investigation.  

Sample Size, Participants and Procedures 

Overall, the methodological quality of the studies was moderate. In terms of sample 

size there was a substantial variation ranging from N= 26 to N= 504. In those studies where 
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there were smaller samples, there was no indication of whether these studies were adequately 

powered to inform the analyses. All studies were informative of their recruitment procedures 

and recruited participants. Procedures were also clearly set out in all papers (except Neimeijer 

et al., 2015) and most papers provided detailed information regarding drop outs and reasons 

for withdrawing data. 

Measurement of maladaptive eating behaviours 

 A variety of different measurements of maladaptive eating behaviours were used 

across the studies, although there were commonalities in the subscales of the questionnaire 

measures used. There was a number of different ways in which researchers looked at the 

relationship between maladaptive eating behaviours and approach biases which did make 

comparison of the studies difficult. Some studies looked at the associations between scores on 

the eating trait measures (e.g. the EDEQ), the different subscales (e.g. disinhibition) and the 

experimental task. Whilst some studies used the eating trait measures to define their groups 

(e.g. to identify high versus low cravers, as in Brockmeyer’s et al., [2015] study), and 

performed their analyses based on high and low scorers alone. It could be argued that the 

latter method fails to capture variability in scores which could have helped us further 

understand how questionnaire measures of eating traits relate to approach-avoidance tasks. 

Calculation of approach biases 

 Many of the studies calculated their approach bias scores differently. This may have 

contributed to the different studies varying in their findings and conclusions. As such, it 

would appear that a more standardised way of calculating these scores would be welcomed in 

order to directly compare between studies. Greenwald et al., (2003), suggest that the D-

measure is the most accurate way in which to capture these biases. D-scores capture 

variability in an individual’s performance, by including both reaction times and error rates. 

Only one study used the D-measure (Khan & Petrczi, 2015) and they did not find an 
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association with approach biases in their study. However, the D-measure has been used 

consistently in other areas investigating appetitive stimuli and approach biases (Kersbergen et 

al., 2015). It would therefore appear reasonable that future research employs this standardised 

way of calculating approach biases in order to ensure that results are more reliable. 

Quality Assessment Tool 

 The QATQS tool is regarded as a reliable assessment tool when comparing 

quantitative studies. The tool was relatively easy to use, with the accompanying dictionary 

providing specific guidance to reviewers. Despite this, there were some limitations of using 

this tool. For example, the scores awarded did not necessarily reflect the true methodological 

rigour. For example, for the ‘blinding’ item a number of studies received a ‘moderate’ rating, 

suggesting that they had reasonably controlled for this. However, most studies were not 

specific in detailing whether the assessor and/ or the participants were blind to the studies 

aims. Given the nature of some of the tasks (responding to an irrelevant feature), one can only 

infer that they were, however, this was not explicitly written in most papers. This does not 

seem comparable to those papers were some degree of blinding was explicitly stated and also 

receiving the same rating.  

Methodological Considerations 

 Interest in the food domain and its association with approach biases has grown over 

recent years. Hopefully, this review of the relatively few studies (N=10), will guide future 

research in terms of maladaptive eating behaviours and the use of approach-avoidance tasks. 

A strength of this review has been the quality assessment process that all studies were 

checked against in order to be included for further synthesis and a second assessor was 

included to try to limit the bias of the initial assessor. Furthermore, it is the first systematic 

review to consider the association between food related approach biases and maladaptive 

eating traits. 



 APPROACH BIASES TO FOOD CUES IN EATING DISORDERED AND HEALTHY CONTOL POPULATIONS 

33 
 

  

 There were however a number of limitations of this review. For example, whilst a 

comprehensive search strategy was put into place, there may still have been papers that 

would have been relevant for review. This search strategy in some ways was limited, as only 

papers written in English were included and a significant proportion of this research has been 

conducted in other European, non-speaking English countries. Furthermore, the inclusion 

criteria allowed for maladaptive eating behaviours and the association with approach biases 

to be explored in different ways. This could at times make the results difficult to compare and 

may make generalisability of the results challenging. There may be further limitations in 

terms of the populations sampled. A number of these studies recruited participants from 

clinical eating disorder groups (inpatient and outpatient); whilst others recruited students and 

community samples. The variation of the populations sampled may make meaningful 

conclusions as to the relationship between maladaptive eating behaviours and approach 

biases difficult.  

Conclusions and future directions 

 The results of this systematic review suggest an inconsistent association between 

maladaptive eating behaviours and approach biases. On this basis, there is not currently 

enough evidence to support the use of approach bias modification in clinical practice with 

eating disordered populations.  It first has to be established that a reliable association exists 

between approach biases and maladaptive eating behaviours. There is a need to explore this 

relationship further in a number of ways. Firstly by examining associations with high and low 

calorie stimuli; it would appear that in the over-eating studies the specific relationships with 

low and high calorie food has not been explored to any great extent. Secondly, the variability 

in symptomatology within maladaptive eating disorders and approach biases needs to be 

explored more explicitly (e.g. restriction and bingeing/ disinhibition/ uncontrolled eating). 

The small number of studies reviewed here have tended to explore this relationship based on 

diagnosis, however, it is a clinical reality that often patients will receive a diagnosis of 
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OSFED. Therefore exploration of problematic symptomatology associated with maladaptive 

eating behaviours may be more clinically relevant. Finally, it would be beneficial to use the 

D-measure when calculating the approach bias index, based upon research in other areas of 

appetitive stimuli and to further the research here, where there have been methodological 

limitations. 
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V. Chapter Two 

Approach biases to food cues in eating disordered and healthy 

control populations: associations with bingeing and restrictive 

symptomatology 
 

 

 

 

 

 

 

 

 

 

 

 

 

The empirical paper will be submitted to Addictive Behaviors Journal for publication. 
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Abstract 

Introduction: There is mixed evidence regarding the association between eating disorders 

(EDs) and approach biases to food cues. Aim: To clarify the association between EDs and 

approach biases on an irrelevant Stimulus Response Compatibility (SRC) Task and 

investigate the role of bingeing and restraint symptomatology amongst an ED sample 

(OSFED) relative to healthy controls. Hypotheses: 1) Higher levels of bingeing 

symptomatology will predict an approach bias for high calorie food; 2) Higher levels of 

restraint symptomatology will predict ‘reduced’ approach biases for high calorie foods; 3) 

These associations with be exaggerated in the ED sample, relative to the healthy controls. 

Method: Participants were recruited from a university (N=69) and two ED clinics (N=13). 

Participants completed the Eating Disorder Examination Questionnaire and Binge Eating 

Scale and then completed the SRC task. Results: Analysis of the healthy controls data only 

(due to difficulties in recruitment) indicated that bingeing and restricting symptomatology did 

not predict approach biases for high calorie stimuli. Group differences in task performance 

were found. Between groups differences indicated that the healthy controls displayed higher 

approach bias scores, relative to the ED sample and this was not moderated by stimulus type. 

Within group analyses indicated that healthy controls displayed significant approach biases 

for high and low calorie food items, but the ED sample did not. Conclusions: The main 

hypotheses of the study were not supported, however, this study is limited by the small 

sample size. Future research is required to establish if a link does exist between bingeing/ 

restraint symptomatology and approach biases. 

Key words: Eating disorders, OSFED, Incentive Sensitisation theory, approach bias, SRC 

task 
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Introduction 

Eating disorders (EDs) are associated with a severe disturbance in eating-related 

behaviours, which adversely affects physical health and psychosocial functioning (Doll, 

Petersen, & Stewart-Brown, 2005). The National Institute for Health and Clinical Excellence 

(2017) currently recommends talking therapies as treatment for EDs. However, relapse rates 

are high and involve clients being explicitly aware of their ‘disordered’ thinking towards food 

(Hay, 2013). As proposed by the Incentive Sensitisation theory, (outlined in Chapter one), 

EDs may be maintained by implicit, unconscious processes (approach biases), which are 

largely untouched by conventional talking therapies (Neimeijer, de Jong & Roefs, 2015). 

However, findings from the systematic review indicated that approach biases were not 

consistently associated with EDs. The work presented here aims to extend this literature, in 

order to establish whether approach biases as measured by an approach-avoidance task are 

associated with EDs and relevant symptomatology.   

As indicated by the systematic review, most research into approach biases within the 

food domain has focused on eating traits within non-clinical groups, (e.g. Booth, Spronk, 

Grol & Fox, 2018; Mogg et al., 2012). Few studies have explored the association between 

approach biases and clinical EDs. Where this has been studied, the focus has mainly been 

within anorexic (AN) presentations, and more recently in Binge Eating Disorder ([BED]; 

Khan & Petroczi, 2015; Neimeijer et al., 2015; Paslakis et al., 2016; Paslakis, Kühn, Grunert 

& Erim, 2017; Veenstra & de Jong, 2011). Whilst these studies are insightful, they may not 

be entirely representative of the wide range of eating difficulties seen within clinical practice. 

Specifically, a number of clients are likely to meet the ‘Other Specified Feeding and Eating 

Disorder diagnosis’ (OSFED), which reflects a range of bingeing and restricting 

symptomatology (Smink, Hoeken, Oldehinkel, & Hoek, 2014). One study reported that up to 

39% of clients at an ED service received a diagnosis of OSFED (Vo et al., 2017). Therefore 
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there is an identified clinical need for approach biases to be explored more explicitly within 

this group. In line with this, Khan and Petroczi (2015) investigated approach biases in a 

‘generic’ ED group which consisted of anorexic (AN), bulimic (BN) and EDNOS clients 

(‘Eating Disorder Not Otherwise Specified’, superseded by OSFED in later revisions of the 

DSM), and compared their performance on an approach-avoidance task with a healthy 

population. Whilst they did not find any group differences in task performance, the current 

study sought to extend their work. Specifically, the current study planned to investigate 

approach biases in an OSFED sample and compare their performance on a Stimulus 

Response Compatibility (SRC) task with a healthy control group. To the author’s knowledge 

this is the first study to look solely at OSFED participants and compare their performance 

with healthy controls.   

 The systematic review identified that approach biases and their associations with 

eating symptomatology have been explored within the eating domain. Specifically, eating 

traits associated with bingeing behaviours (e.g. uncontrolled eating and high craving) have 

been investigated in non-clinical populations (Booth et al., 2018; Brignell, Griffiths, Bradley 

& Mogg, 2009; Brockmeyer, Hahn, Reetz, Schmidt & Friederich, 2015; Mogg et al., 2012). 

These findings have not consistently linked the presence of bingeing symptomatology with 

approach biases. Interestingly, this association has not been explored within ED samples. 

Whilst Paslakis et al. (2017) compared group performance of BED participants relative to 

healthy controls on an approach-avoidance task, they did not explicitly investigate the role of 

bingeing symptomatology and its associations with approach biases. Restricting 

symptomatology and approach biases have been explored within clinical ED populations 

(Neimeijer et al., 2015; Veenstra & de Jong, 2011), however, no robust associations have 

been found. Furthermore, the small number of studies investigating this association (n=2), 

limits any conclusions that can be made. Therefore the current study attempted to extend 
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previous research by clarifying whether there is an association between restricting 

symptomatology and approach biases within a clinical population. It also aimed to advance 

the previous work of bingeing symptomatology by exploring its associations with approach 

biases for the first time, in a clinical population. Finally, the current research aimed to 

investigate whether bingeing and restricting symptomatology independently predicts 

approach biases. Previous literature has only looked at correlational associations between 

these variables, which can be confounded by shared variance between variables.  

The findings of the systematic review identified that future research should include 

both high and low calorie food items within approach-avoidance tasks. To date, the separate  

associations with high and low calorie stimuli have not been widely explored within studies 

exploring binge type behaviours (only Havermans, Giesen, Houben & Jansen, 2011; Paslakis 

et al. 2017, included both high and low calorie food items). In restricting populations, a small 

number of studies have explored these associations, however results have been inconsistent; 

one study found that AN participants displayed less of an approach bias for food cues in 

general, (Paslakis et al., 2016), whilst another found evidence of approach biases for low 

calorie foods only (Neimeijer et al., 2015). Veenstra and de Jong (2011) concluded that high 

calorie food is most relevant when attempting to regulate calorie intake, presumably as these 

foods are highly rewarding. They may also be viewed as ‘bad’ or forbidden, particularly 

amongst an ED sample (Khan & Petroczi, 2015). Therefore the current study sought to 

understand how bingeing and restricting symptomatology is specifically associated with high 

calorie food, as approach biases would be expected to be most prominent for these foods. It 

also aimed to explore the associations with low calorie food amongst the OSFED and healthy 

control participants. 
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Aims 

 The current study aimed to further knowledge of EDs and approach biases within an 

OSFED sample. Specifically, the study examined bingeing and restricting symptomatology 

within an OSFED and healthy control sample and the extent to which these traits predict 

approach biases to high calorie food items on an irrelevant SRC task. Finally, the study aimed 

to explore whether these associations differ by group. As such the hypotheses of the study 

were:  

Hypothesis 1. Those participants with high levels of bingeing symptomatology will show a 

greater approach bias to high calorie food related stimuli on the SRC Task relative to 

participants with low levels of bingeing symptomatology.  

Hypothesis 2. Those participants with high levels of restricting symptomatology will show 

less of an approach bias to high calorie food on the SRC Task relative to participants with 

low levels of restraint symptomatology. 

Hypothesis 3. The association between bingeing/restriction and approach biases will be 

exaggerated in the ED participants relative to the control sample.  This was hypothesised as 

previous literature has found evidence of binge type eating traits in non-clinical populations 

associated with greater approach biases. It is therefore predicted that this effect will be 

stronger in the ED sample. It has also been found that AN participants display less of an 

approach bias for food cues, relative to healthy controls (Paslakis et al., 2016; Veenstra & de 

Jong, 2011). It is therefore predicted that these effects will be replicated in the current study.  
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Method 

Participants 

A total of 82 participants were recruited, consisting of 13 ED participants and 69 

healthy controls. Participants were recruited between April 2016 and March 2018. Reasons 

for the extended timeline was due to the researcher taking maternity leave.  

Clinical Population. Recruitment took place across two Eating Disorder Community 

(ED) services identified within the North West. The sample consisted of females aged 18 

years and above, who were currently receiving treatment for an ED and had an OSFED 

diagnosis. Staff (e.g. psychologists and therapists), identified eligible participants and sought 

their permission in passing their contact details to the researcher. Alternatively, the 

researcher’s contact details were given to those interested in participating. Recruitment 

posters were placed in the waiting rooms, advising potential participants to speak with a 

member of their healthcare team to discuss potential participation (See Appendix B).   

Non-clinical sample. Recruitment took place at the University of Liverpool. The 

sample consisted of female students aged eighteen and above. The height and weight of 

participants was measured as individuals were required to have a BMI between 18.5-24.9 

kg/m2 to form a healthy weight control sample. Individuals who had experienced or were 

experiencing a clinically diagnosed ED were excluded. Convenience sampling was utilised. 

Participants were recruited via posters and online announcements (see Appendix B). In both 

cases, interested parties were asked to contact the researcher directly for more information. 

Testing took place in a room within the Department of Psychological Sciences. 

Challenges with recruitment 

 As indicated above only 13 participants were recruited from the clinical population. 

Later power calculations indicated that 69 clinical participants would be needed in order for 

the study to be adequately powered. Difficulties in recruitment were possibly due to the 
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extended research timeline and most clinicians preferring to pass the researcher’s details onto 

potential participants, rather than seeking the participant’s permission for the researcher to 

contact them. 

Permission of Ethics Committees 

The University of Liverpool acted as a sponsor for this study (UoL001190) (see 

Appendix C). Ethical approval was sought from the NHS Research Ethics Committee (IRAS 

ID: 195737, REC ID: 16/WA/0020) (see appendix D).  Finally, permission was granted to 

proceed to recruit via the individual NHS Research and Development teams (R&D; see 

Appendix E).  

Materials 

Stimuli for the SRC task. The SRC task was presented to participants on a 13-inch 

laptop and programmed using Inquisit software. The picture set contained eight high calorie 

foods (ice cream, croissant, bar of chocolate, cake, crisp, pizza, chips, and doughnut; see 

Appendix F), eight low calorie foods (cherries, grapes, strawberries, melon, celery, sugar 

snap peas, tomatoes and cucumber; see Appendix G), and five neutral items (hole punch, 

pens, stapler, calculator and scissors; see Appendix H). Four neutral items for the practice 

trials were also used (different types of cups). The test trial items were obtained from the 

food-pics database (Blechert, Meule, Busch & Ohla, 2014) and the practice items were 

obtained from the Food Cast Research Database, (Foroni, Pergola, Argiris, Rumiati, 2013). 

All items used were 380x 285 pixels (height 482mm X width 624mm).  

Measures  

Binge eating. The Binge Eating Scale (Gormally, Black, Daston, & Rardin, 1982, see 

Appendix I) contained 16 items and within each item, there were 3 to 4 differently weighted 

statements, which were assigned a numerical value and scored to reveal bingeing severity. 

For example, item 2 of the questionnaire examines over-consumption of food and speed of 

eating, participants may circle: a) ‘I don’t have any difficulty in eating in a slow manner’; b) 



 APPROACH BIASES TO FOOD CUES IN EATING DISORDERED AND HEALTHY CONTOL POPULATIONS 

48 
 

  

‘Although I seem to ‘gobble food’ down...I don’t feel stuffed’; c) ‘At times I eat quickly and 

then feel uncomfortably full…’; d) ‘I have the habit of bolting my food down…I usually feel 

uncomfortably stuffed…’. Possible scores ranged from 0-46; scores of ≥ 27 are used to 

identify severe binge eating behaviours, whilst scores of ≤ 17 indicates the presence of mild 

or no binge eating difficulties (Greeno, Marcus & Wing, 1995). The cut off scores have shown 

sensitivity and specificity when identifying binge-eating difficulties amongst ED and 

community samples (Celio, Wilfley, Crow, Mitchell & Walsh, 2004; Duarte, Pinto-Gouveia 

& Ferreira, 2015). Good internal consistency has been reported in other studies (a=.88; 

Duarte et al., 2015) and in the current study (a= .92). 

Dietary restraint. The Eating Disorder Examination Questionnaire (EDEQ, Fairburn 

& Beglin, 2008, see Appendix J), contained 28 items, scored on a 7 point Likert scale, 

measuring the severity of ED symptoms along four subscales; restraint, eating concern, 

weight concern and shape concern over the past twenty-eight days. For example, item 1 asks 

participants if they have been deliberately trying to limit their food intake to influence their 

shape or weight. Participants may circle their response between no days- every day (last 28 

days). The restraint subscale score was obtained by calculating the mean of the subscale 

items, with a range of 0-6 possible. The global EDEQ score was obtained by calculating the 

mean of the four subscale scores, with a range of 0-6 possible. The global score indicated the 

severity of overall eating disorder psychopathology. This score was calculated as a 

recommendation of the authors (Fairburn & Beglin, 1994). Ardoom, Dingemans, Op't Landt, 

and Van Furth, (2012) reported that the EDEQ is a highly discriminative tool. It has validated 

cut off norms for non-clinical and ED populations, with a score of ≥ 4 or more points for the 

subscale and global score indicative of clinical significance (Aardoom et al., 2012; Mond, 

Rodgers & Owen, 2006). Good internal consistency has been reported in other studies, 



 APPROACH BIASES TO FOOD CUES IN EATING DISORDERED AND HEALTHY CONTOL POPULATIONS 

49 
 

  

(restraint a= .95; Aardoom et al., 2012), and in the current study, (restraint a= .75; global 

EDEQ a= .94). 

Hunger Visual Analogue Scale. Participants rated their current level of hunger on a 

100mm Visual Analogue Scale (VAS), (Hardman, Rogers, Etchells, Houstoun & Munafò, 

2013, see Appendix K) rated from not hungry to extremely hungry. This measure is 

commonly used in similar studies (Hardman et al., 2013). 

The Snack Urge scale. The snack urge scale (Hardman et al., 2015, see Appendix L), 

contained four items measuring expected liking, desire to eat, craving, and difficulty resisting 

each of the items shown on the SRC task (sixteen in total).  For example, participants were 

asked ‘How much did you expect to like this food?’ and participants marked their answers on 

the 100-mm VAS scale ranging from not at all to extremely. This scale has been used within 

similar populations (Hardman et al., 2015). A total snack urge rating was calculated for both 

the high calorie and low calorie food items by averaging their total scores for each of the food 

items and dividing this by 8 (as there were 8 high calorie and 8 low calorie items).   

Procedure 

Participants were given the written information sheet at least 24 hours prior to 

considering participating (see Appendix M). Participants were required to provide their written 

consent (see Appendix N). Once consent was obtained, age, height/weight, and corresponding 

BMI was measured by the researcher in the healthy control sample and obtained from staff 

members (with the individual’s consent), in the ED sample. Participants then completed the 

BES, EDEQ and Hunger VAS.  

This was followed by the completion of the SRC task. The task consisted of two 

blocks of 84 trials (168 trials in total), with 8 practice trials presented before each block of 

test trials. In each trial, participants were presented with either the high calorie, low calorie 

food or neutral picture in the middle of the screen and a manikin (12mm high), was 

positioned 33mm above or below this picture. The content of the pictures was a task 
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irrelevant feature and the direction of the pictures, (tilted three degrees to the left or right) 

was a task relevant feature. The irrelevant version of the SRC task was implemented due to 

previous ED research also implementing this version (e.g. Khan & Petroczi; Paslakis et al. 

2016). The irrelevant feature was slightly more difficult to categorise, due to previous 

evidence of weakened effects for approach-avoidance tasks where the irrelevant feature is 

easy to categorise (e.g. twenty degrees tilt; Kersenberg, Woud & Field, 2015). Weak effects 

may be found as participants may not fully process the content of the stimulus when the 

irrelevant feature is easily categorised (De Houwer, Crombez, Baeyens & Hermans, 2001).   

In block one of the task, participants were required to approach right tilted pictures 

and avoid left tilted pictures and in block two; approach left tilted pictures and avoid right 

tilted pictures. The order in which these instructions appeared was counterbalanced. Each 

picture was presented four times in each block, meaning that each picture was approached 

and avoided twice. Participants were required to make the correct approach and avoidance 

responses using the up or down keys on the computer keyboard. An incorrect response was 

met with a red cross appearing on the screen for 500ms, after which the next trial started. 

Correct responses resulted in the next trial appearing straight after it. See Figure 1 for a visual 

representation of this task. See Appendix O for a visual description of the task. The response 

latencies and accuracies of responses were recorded on each trial. 

Lastly, participants completed The Snack Urge Scale and were debriefed (Appendix 

P). Testing took between 30-45 minutes and participants received a gift voucher (£5) for their 

time. 
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Figure 1. Diagram depicting the SRC task with stimuli tilted at a three degrees tilt, detailing the procedure for 

correct and incorrect responses made. The manikin is underneath the pictures in these examples.  
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Power analysis 

An a priori power calculation conducted to 80% power with an effect size of 0.25 (based 

on a similar study by Brignell et al., 2009) using G*Power 3 calculated that a total of 138 

participants would be required for the current study; 69 participants per group. The total 

number recruited (82), indicated that the study was not well powered.  

A separate power calculation was conducted for the correlational analyses. This was 

conducted to 80% power with an effect size of 0.30 (based on the effect sizes found in other, 

similar papers, e.g. Brignell et al. (2009), using G*Power 3. This indicated that a total of 84 

participants would be required for the correlational analyses. This further indicated that the 

current study was not well powered. Consequently, the results section needs to be interpreted 

with caution. 

Data analysis 

All data was analysed using the Statistical Package for Social Science (SPSS) version 

20. Data were checked for outliers as identified by histograms, box plots and Z-scores. Tests 

were run to ensure assumptions for further analysis were met. Where data was not normally 

distributed, it was transformed (log and square root transformation required for the binge 

eating scores and restraint scores).  There was no missing data for the questionnaires as 

completion of these were face to face. Total scores and subscale scores for the EDEQ were 

calculated for all of the measures. 

Approach biases for each participant were quantified using SRC D-scores. The D-

score takes into account variability in an individual’s responses including errors and is more 

accurate than analysing raw reaction times or error rates alone (Greenwald, Nosek & Banaji, 

2003). In total, 3 D-scores were calculated for each participant (approach high calorie; 

approach low calorie; approach control) and represented the dependent variables of the study. 

These were calculated by finding the difference between the mean of approach high calorie 

and avoid high calorie trials; approach low calorie and avoid low calorie trials; approach 
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control and avoid control trials and then dividing these differences by the total standard 

deviation. A positive D-value indicated an approach bias, with higher scores indicative of 

stronger biases where participants are quicker to approach than to avoid a particular stimulus. 

A negative D-value indicated an avoidance bias, with smaller (negative), scores indicative of 

stronger avoidance biases, where participants are quicker to avoid than to approach a 

particular stimulus. As recommended by Greenwald et al. (2013) error latencies were 

replaced by the block mean +2 SD.  

Between group differences (ED versus healthy controls) on key variables were 

assessed using a series of t-tests and Mann-Whitney U tests. A 2 x 3 mixed ANOVA where 

group (ED versus healthy controls) was the between groups factor and stimulus type (high 

calorie, low calorie and control) was the within groups factor was carried out to assess for 

group x stimulus effects on the SRC task. The dependent variable was the D-score.  

Owing to the unequal and small N in the ED sample, and bimodal distribution of the 

whole data set, only the healthy controls data was included in the correlational analyses and 

multiple regression models. Pearson’s correlation coefficients were computed between the 

variables of interest, with adjusted p-values to account for multiple correlations. In order to 

ascertain whether restraint and bingeing scores predicted approach biases to high calorie food 

items (testing hypotheses one and two), a hierarchical multiple regression was conducted. 

Approach bias score for high calorie food was entered as the dependent variable and restraint 

and binge scores were entered as predictors at step 1. At step 2, the weight, shape and eating 

concern subscales of the EDEQ were entered, along with current hunger ratings (hunger VAS 

scores) and perceived liking of the food items (snack urge scale score), in order to control for 

the other variables in the study. Further hierarchical regressions were carried out for the low 

calorie food items and control items for comparison. Preliminary assumption testing 

confirmed that variation inflation factor scores were below 10 and tolerances were above .2, 
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suggesting no evidence of multicolinearity. Durbin-Watson statistics of 2.08 suggested that 

the assumption of independent errors was met. No outliers were identified according to the 

Cooks distance (no cases were greater than 1) and centred leverage scores were mostly no 

greater than 15 (n=1). Finally Mahalanobis distance indicated there were no scores above 15. 

Due to insufficient numbers in the ED group, the third hypothesis which aimed to test 

the association between bingeing and restriction and approach biases by group was not tested.  

Results 

Descriptive characteristics 

Descriptive statistics are provided in Table 1. The ED sample was significantly older 

than the healthy controls; however, they did not differ in terms of BMI. The ED sample 

scored significantly higher than the healthy controls on the restraint and bingeing measures. 

There were no significant group differences for overall snack urge ratings of the high or low 

calorie foods, or in terms of how hungry participants were at the time of participating. 

Table 1 
Means (M) with standard deviation (SD) in parentheses for the healthy controls and ED sample, for each of the 

variables, complete with between groups differences. 
Note: HCF= High calorie food; LFC= Low calorie food; n.s.= non-significant 

Note: HCF= High calorie food; LCF= Low calorie food; n.s.= non-significant.  

 

 Healthy controls 

(N= 69) 

ED sample (N= 13) All Between groups tests 

Age (y) M= 25.65 (8.47) M= 31.93 (9.66) M= 26.65 (8.91) U= 242.50, p=.009. 

BMI (kg/m²) M= 22.18 (2.30) M= 24 (10.46) M= 22.47 (4.59) U= 364.0, p=.283. n.s. 

EDEQ restriction 

subscale 

M= 1.18 (1.09) M= 2.25 (1.29) M=1.35 (1.18) t(80)= 3.10, p= .003. 

EDEQ Total M= 1.40 (1.0) M= 3.30 (1.30) M= 1.40 (1.0) t(80)=5.97, p=.000. 

Binge Eating scale M= 9.41 (6.09) M= 23.43 (8.87) M= 11.63 (8.33) t(80)= 5.79, p=.000. 

Snack urge HCF M= 4.21cm (1.44) M= 3.94cm (2.17) M= 4.16cm (1.57) t(80)= -0.583, p= .583. n.s. 

Snack urge LCF M=3.36cm (1.24) M= 3.46cm (0.94) M= 3.37cm (1.19) t(80)= 0.277, p= .783. n.s.  

Hunger VAS scale M= 3.71cm (2.52) M= 3.02cm (2.30) M= 3.60cm (2.48) U= 373.50, p= .341. n.s. 



 APPROACH BIASES TO FOOD CUES IN EATING DISORDERED AND HEALTHY CONTOL POPULATIONS 

55 
 

  

Between group differences  

The mean calculated D-scores for each trial type by group are presented in Figure 2. 

A 2 x 3 mixed ANOVA where group (ED versus healthy controls) was the between groups 

factor and stimulus type (high calorie, low calorie and control) was the within groups factor 

was conducted.  

There was no main effect for stimuli type, F(2, 160) = 0.87, p= .423, ηp²= .01 (partial 

eta squared, ηp², represents effect sizes where .01= small; .06= medium and .14= large). This 

suggested that approach biases did not vary significantly depending on whether participants 

were responding to high calorie, low calorie or control stimuli. There was a main effect of 

group, F(1, 80) = 12.31, p=. 001, ηp²= .13. This suggested that irrespective of stimulus type, 

groups differed in their overall approach biases on the task. Interpretation of the means 

revealed that the healthy controls displayed a stronger bias to the cues in general (M= 0.12), 

relative to the ED sample who displayed an overall avoidance of stimuli (M= -0.06). The 

stimulus type x group interaction was not significant, F(2, 160) = 0.73, p=. 482, ηp²= .01. 

This suggested that there were no significant differences in approach biases for the different 

stimulus types across the two groups.  
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Figure 2. Mean D-score calculated for both the healthy controls and the ED sample, for high calorie (HC), low 

calorie (LC) and control stimuli. Error bars represent standard errors of the mean. 

 

Subsequent (exploratory), one sample t-tests were conducted to determine whether 

approach biases for high and low calorie stimuli food differed from zero in each of the 

groups. The healthy control’s sample mean for the high calorie pictures, 0.14 (SD= 0.26) was 

statistically different from 0, t(68) = 4.57, p= .000, d= 0.55. Their group mean for the low 

calorie pictures, (M=0.15; SD= 0.29) was also statistically different from 0, t (68) = 4.50, p= 

.000, d= 0.54. The ED samples mean for the high calorie pictures (M=-0.12; SD= 0.35) was 

not statistically different from 0, t (12) = -1.26, p= .232 n.s, d= 0.18. Their group mean for 

low calorie pictures, (M= 0.00; SD= 0.29) was also not statistically different from 0, t(12) = 

0.03, p= .973, d= 0.00 n.s. These results indicated that the healthy controls had a significant 

approach bias to high and low calorie foods but the ED sample did not.  

Comparative analyses were run for the control items. The healthy controls sample 

mean for the control items (M= 0.07; SD=0.30), was marginally statistically different from 0, 
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t(68) = 2.07, p= .043, d=0.3. The ED sample mean was not, (M=-0.05; SD= 0.29), t (12) = -

0.62, p= .548, d=0.2.  

Correlations 

The correlations between key variables for the healthy controls only, are shown in 

Table 2. The adjusted p-value (using Bonferroni’s correction, p value .05/9), revealed that 

EDEQ scores were positively correlated with BMI.  Binge and restraint measures were also 

positively correlated. Higher snack urge ratings of the high calorie stimuli were positively 

correlated with BMI and EDEQ scores. Higher snack urge ratings of the low calorie stimuli 

were positively correlated with restraint scores. Finally, current hunger levels were positively 

correlated with snack urge ratings of the high calorie stimuli. All other correlations were not 

significant. Of particular interest, approach bias scores were not associated with the binge and 

restraint measures as predicted.  

Table 2 
Correlation matrix to show Pearson’s correlation coefficients (r) between BMI, questionnaire measures, 

approach biases, snack urge ratings of high and low calorie food and the hunger VAS.  

Note: HCF= High calorie food; LCF= Low calorie food; Bonferroni corrected p-value, p= 0.006; *= p≤ .006.  

 1 2 3 4 5 6 7 8 9 

1.BMI -         

2.Restraint 

score 

.206 -        

3. EDEQ .404* .757 -       

4. Binge 

score 

.244 .357* .692* -      

5. Approach 

bias HCF 

.026 .058 -.027 -.163 -     

6. Approach 

bias LCF 

-.291 .092 -.021 .136 .088 -    

7. Snack 

Urge HCF 

.022 .071 .238* .352* -.013 -.021 -   

8. Snack 

Urge LCF 

.149 .358* .214 .107 -.162 -.022 .203 -  

9. Hunger 

VAS 

-.056 .132 .153 .159 .104 .015 .608* .053 - 
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Regression Analysis: Approach bias for high calorie food 

A multiple regression was calculated to predict approach bias to high calorie food 

items, based on binge and restraint scores (step 1) for the healthy controls only4. The 

regression model was not significant, F(2, 66), 1.70, p= .190; R²=.05. At step 2, the other 

EDEQ subscales (eating, shape and weight concern), current hunger levels and snack urge 

ratings of high calorie food stimuli were included and this model was non-significant, F(7, 

61), 0.69, p= .676; R²=.07. The results of the individual predictors are detailed in Table 3; 

there were no significant individual predictors of approach bias to high calorie food. 

Table 3 

 Binge and restraint scores predicting approach bias for high calorie food stimuli, step1; Eating, shape and 

weight concern subscales of the EDEQ, snack urge scores and hunger VAS added at step 2. 

 B SE B β CI (95%) 

Step 1     

Constant 0.17 0.06   

Binge score -0.01 0.01 -.23 -0.02-0.01 

Restraint score 0.20 0.16 .16 -0.03-0.10 

Step 2     

Constant 0.14 0.11   

Binge score -0.01 0.01 -.22 -0.03-0.01 

Restraint score 0.18 0.20 .15 -0.21-0.57 

Eating concern -0.05 0.07 -.14 -0.19-0.09 

Shape concern 0.01 0.05 .03 -0.09-0.10 

Weight concern 0.02 0.05 .11 -0.09-0.13 

Snack urge HCF -0.01 0.03 -.03 -0.06-0.05 

Hunger VAS 0.01 0.02 .13 -0.02-0.05 

Note: HFC= high calorie food. 

                                                           
4 For exploratory purposes, the regressions were run with the full sample (healthy controls and ED sample 

combined) and the results were the same.  
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Regression analysis: approach bias for low calorie food 

A multiple regression was calculated to predict approach bias to low calorie food 

items, based on binge and restraint scores (step 1). The regression model was not significant, 

F(2, 66), 0.74, p= .479; R²=.02. At step 2, the other EDEQ subscales (eating, shape and 

weight concern), current hunger levels and snack urge ratings of low calorie food stimuli 

were included and this model was non-significant, F(7, 61), 1.67, p= .134; R²=.16. The 

results of the individual predictors are detailed in Table 4. Interestingly weight concern was 

the only significant predictor, indicating that increased weight concern predicted that 

participants displayed less of an approach bias for low calorie food items. 

Table 4 

Binge and restraint scores predicting approach bias for low calorie food stimuli, step1; Eating, shape and 

weight concern subscales of the EDEQ, snack urge scores and hunger VAS added at step 2. 

 B SE B β CI (95%) 

Step 1     

Constant 0.08 0.07   

Binge score 0.01 0.01 .11 -0.01-0.02 

Restraint score 0.09 0.18 .07 -0.27-0.45 

Step 2     

Constant 0.13 0.13   

Binge score 0.02 0.01 .37 0.00-0.03 

Restraint score 0.41 0.22 .30 -0.02-0.83 

Eating concern 0.05 0.08 .12 -0.11-0.20 

Shape concern 0.10 0.05 .04 -0.09-0.11 

Weight concern -0.14 0.06 -.66* -0.25-0.02 

Snack urge LCF -0.02 0.03 -.10 -0.08-0.04 

Hunger VAS 0.00 0.01 .00 -0.03-0.03 

Note: *= significant predictor p<.05; LFC= Low fat food.  
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Regression analysis: approach bias for control items (comparison) 

A multiple regression was calculated to predict approach bias for the control items, 

based on binge and restraint scores (step 1). The regression model was not significant, F(2, 

66), 1.29, p= .283; R²=.04. At step 2, the other EDEQ subscales (eating, shape and weight 

concern), current hunger levels and snack urge ratings of high and low calorie food stimuli 

were included and this model was non-significant, F(8,60), 0.87, p= .549; R²=.10. The results 

of the individual predictors are detailed in Table 5; as expected none were significant. 

Table 5 

Binge and restraint scores predicting approach bias for control stimuli, step1; Eating, shape and weight 

concern subscales of the EDEQ, snack urge scores and hunger VAS added at step 2. 

 B SE B β CI (95%) 

Step 1     

Constant 0.03 0.07   

Binge score -0.01 0.01 -.10 -0.01-0.01 

Restraint score 0.30 0.19 .21 -0.08-0.68 

Step 2     

Constant -0.13 0.15   

Binge score -0.00 0.01 -.05 -0.02-0.02 

Restraint score 0.18 0.24 .13 -.029-0.65 

Eating concern -0.10 0.08 -.24 -0.27-0.07 

Shape concern 0.04 0.06 .17 -0.07-0.15 

Weight concern 0.01 0.06 .07 -0.11-0.14 

Snack urge HCF -0.02 0.04 -.08 -0.09-0.05 

Snack urge LCF 0.06 0.03 .26 -0.01-0.13 

Hunger VAS -0.00 0.02 -.02 -0.04-0.04 

Note: HFC= high calorie food; LCF= low calorie food. 
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Discussion 

The aims of the present study were to examine bingeing and restricting 

symptomatology amongst an ED sample and healthy controls, exploring associations with 

approach biases using an irrelevant version of the SRC task. The first hypothesis anticipated 

that higher bingeing symptomatology would predict greater approach biases to high calorie 

food stimuli. This hypothesis was not supported and did not replicate studies where bingeing 

symptomatology has been associated with implicit approach biases in non-clinical 

populations (Brignell et al., 2009; Brockmeyer et al., 2015). Despite this, these results are in 

line with another study where higher levels of uncontrolled and emotional eating were not 

significantly associated with approach biases for food cues on an approach-avoidance task 

amongst a group of over-weight participants (Mogg et al., 2012). It is possible that 

associations would have been found if the ED sample were included in these analyses. 

However, Khan and Petroczi, (2015) suggest that studies may not find an association between 

explicit questionnaire measures and approach biases, as individuals may not be full aware of 

what is guiding their eating behaviours.  

The second hypothesis anticipated that higher restricting symptomatology would 

predict ‘less’ (or reduced), approach biases for high calorie food on the SRC Task. This 

hypothesis was not supported. Previous studies exploring eating traits associated with 

restraint have been able to demonstrate that increased restraint is associated with less 

approach biases to high calorie stimuli on an approach-avoidance task (Veenstra & de Jong, 

2011). However, this has not been consistently found, and the results presented here are in 

line with Neimeijer et al’s. (2015) findings where there was no association found between 

scores on the EDEQ and changes in approach biases on an approach-avoidance task.  

Whilst the current study set out to include the ED sample in the main analyses, this 

was not possible due to insufficient sample size. It could be possible that higher restraint 
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scores in the general population (or student population as presented here) interact differently 

with approach biases. This is exampled by a study carried out by Veenstra and de Jong 

(2010) where they recruited university students who either identified themselves as restrained 

eaters (dieters) or unrestrained eaters. Whilst restrained eaters negatively evaluated high 

calorie stimuli on questionnaire measures, they displayed stronger approach biases towards 

high calorie stimuli on an approach-avoidance task relative to unrestrained eaters.  Research 

from Rogers and Hill (1989) indicates that scoring higher on dietary restriction (in the general 

population), increases desire for the restricted food, leading to disinhibited eating when 

exposed to palatable food, relative to unrestrained eaters. It is plausible that this would also 

manifest in implicit measures (SRC Task) and suggests that the associations with restraint 

and approach biases may not be as straightforward as first thought amongst non-clinical 

populations. 

Although not part of the hypotheses, comparative analyses were carried out for the 

low calorie food items and control items. Restricting and bingeing symptomatology was not 

predictive of approach biases to low calorie food items. As expected they also did not predict 

approach biases for the control items. The weight concern subscale of the EDEQ emerged as 

a significant predictor, however it is anticipated that this is a spurious finding. These results 

therefore do not support research where approach biases for low calorie foods have been 

found in BED and AN participant groups (Neimeijer et al., 2015; Paslakis et al., 2017).   

The third hypothesis anticipated that the predicted association between 

bingeing/restriction and approach biases would be modified by group (exaggerated in the ED 

participants relative to the healthy control sample). This was not tested, due to insufficient 

numbers in the clinical sample to allow direct comparison. 

The results did show that the ED group and healthy controls performed differently on 

the SRC task. The healthy controls displayed high approach scores (stronger approach biases) 
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relative to the ED sample. This was not moderated by stimulus type (interaction term was 

non-significant). Similarly, Paslakis et al. (2016) found that healthy controls were quicker to 

approach images generally (independent of calorie content), in comparison to the ED sample. 

Unlike Veenstra and de Jong, (2011) the current study was unable to find this effect 

specifically for high and low calorie food items as expected. Failure to find these differences 

may have been a result of the study’s low power and unequal sample sizes, eliminating any 

significant differences between the groups. Consequently, the current study is unable to 

provide any further support for the Incentive Sensitisation Theory of EDs (Berridge, 2009). 

Due to the a priori hypotheses, one-sample T-tests were conducted, indicating that the 

healthy controls displayed a significant approach bias for the high and low calorie food, as 

well as the control items (means were significantly different from zero). The ED sample did 

not display this same bias for any of the items. Neimeijer et al. (2015) carried out a series of 

one sample T-tests  in their study and found that the ED sample did not show significant 

approach biases for high calorie foods, however, they did for the low calorie food items 

(mean score significantly differed from zero). Neimeijer et al. (2015) concluded that this was 

evidence of high calorie foods losing its incentive value in participants with EDs. The current 

study included a more heterogeneous group of ED participants (only AN diagnoses in 

Neimeijer et al’s., 2015 study), which may account for these differences.  

A strength of the current study is that this is the first study, to the author’s knowledge 

to compare bingeing and restraint symptomatology within a single study, and to look at this 

symptomatology amongst a sample of clinical participants receiving an OSFED diagnosis. 

This study is clinically relevant and presents an alternative way of understanding ED 

behaviour where diagnosis alone does not fully capture ED difficulties. It is recognised that 

the study is limited, as it was underpowered. The unequal and small N of the clinical sample 

most probably minimised any between group differences and limited any effects of the 



 APPROACH BIASES TO FOOD CUES IN EATING DISORDERED AND HEALTHY CONTOL POPULATIONS 

64 
 

  

bingeing and restraint questionnaires to predict approach bias performance. It is therefore 

important that caution is taken when discussing and interpreting the results presented here. 

The current study did not support its main hypotheses, however, there were some 

interesting approach bias trends across groups. Currently, it remains unclear as to how 

bingeing and restricting symptomatology is associated with approach biases (if it is at all 

associated), and specifically how this relates in a clinical sample of OSFED clients. Future 

research exploring these concepts in a clinical sample of OSFED clients would therefore be 

useful.  

A limitation of the current study was the small number of participants in the ED 

sample. It is important to reflect on why recruitment was particularly difficult. Firstly, it was 

recognised that often individuals attending outpatient ED clinics are typically ambivalent 

about accessing and engaging in talking therapies. This was reflected in the fifty percent ‘did 

not attend’ appointment rate. Furthermore, many of those individuals accessing ED services 

had experienced difficult life events, potential traumas and were often deemed as vulnerable 

by clinicians. It is thought that this may have affected clinicians referring people on to the 

study and resulted in clinicians preferring for clients to make contact with the researcher, 

rather than seek consent from the individual for the researcher to contact them. The latter is 

thought to have severely reduced the number of potential participants for the current study.  It 

also highlights the commitments of clinicians working in these services, valuing their client’s 

wellbeing. This may present some challenges for future research. A feasible solution may be 

for researchers’ to recruit ED participants from inpatient facilities, however, this is also 

fraught with ethical issues.  

Finally, future research should consider whether a relevant version of an approach- 

avoidance task would be most appropriate. Kersbergen et al. (2014) found that relevant 

versions of approach-avoidance tasks where most sensitive at detecting approach biases for 
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alcohol related stimuli. More recently, Lender, Meule, Rinck, Brockmeyer and Blechert, 

(2018) also found that only relevant versions of approach-avoidance tasks were reliable at 

detecting approach biases within the food domain, suggesting that irrelevant versions lack 

sensitivity.  

If future research does find a relationship, this could have implications for how 

clinicians understand EDs and may also impact on the treatment that individuals receive. 

Kakoschke, Kemps and Tiggemann (2017) have already detailed how approach-avoidance 

tasks can be used to train participants to overcome biases, or to increase ‘bias’ for appetitive 

stimuli within the food domain. However, the results of the systematic review and empirical 

paper suggest that this association is not yet well understood. Developing this understanding 

is essential before an already cash strapped NHS invests money into new, alternative 

treatments (Becker, Jostmann & Holland, 2018). 
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Appendix A-Quality assessment tool 
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Appendix B- ED sample poster 

 

Study title: Health Behaviour and Cognitive Performance 

 
We are seeking the following volunteers to take part in a psychology study: 

 Females 

 Over 18 years old 

 Currently receiving treatment from the Eating Disorder service 

 Able to understand written and spoken English 
 

 
We are seeking the above volunteers to take part in a psychology study which 
is investigating the relationship between individual differences in health 
behaviour (eating habits) and their effects on cognitive performance.  
 
 
Volunteers are required to attend one experimental session at a time and date 
convenient to you at a clinic room attached to the Eating Disorder service. It will 
take up to an hour to complete.  
 
 
In this study, you will be asked some questions about your eating behaviour 
and then view images of different foods (high and low calorie items) on a 
computer screen where your ability to react to instructions presented on screen 
will be measured. 
 
 
 
 
If you would like to participate please speak with a member of your 
healthcare team who will be able to discuss this further and provide you 
with a participant information sheet with the researcher’s contact details.  

 

All participants will be reimbursed for their time and effort. 

  



 APPROACH BIASES TO FOOD CUES IN EATING DISORDERED AND HEALTHY CONTOL POPULATIONS 

76 
 

  

Healthy Controls poster 

 
 

 

 
Study title: Health Behaviour and Cognitive Performance 

 

The following volunteers are required to participate in a psychology study: 

 Females 

 Over 18 years old  

 Body mass index (BMI) between 18.5-24.9-  This can be worked out using 

the NHS online BMI calculator; 

www.nhs.uk/Tools/Pages/Healthyweightcalculator.aspx 
   Able to understand written and spoken English 

 
We are seeking the above volunteers to take part in a psychology study which 
is investigating the relationship between individual differences in health 
behaviour (eating habits) and their effects on cognitive performance.  
 
 
 
 
Volunteers are required to attend laboratories in the School of Psychology, on 
the University of Liverpool campus, for one experimental session which will take 
up to an hour to complete.  
 
 
 
In this study, you will be asked some questions about your eating behaviour 
and then view images of different foods (high and low calorie items) on a 
computer screen where your ability to react to instructions presented on screen 
will be measured. 
 
 
 
 
Unfortunately, we are not able to include anyone who currently has an 
eating disorder or has received treatment for an eating disorder in the 
past. 

 
If interested, please contact rpeers@liverpool.ac.uk or contact 07756373627. 

You will be sent a Participant Information Sheet. 

http://www.nhs.uk/Tools/Pages/Healthyweightcalculator.aspx
mailto:rpeers@liverpool.ac.uk


 APPROACH BIASES TO FOOD CUES IN EATING DISORDERED AND HEALTHY CONTOL POPULATIONS 

77 
 

  

Appendix C- Ethical approval The University of Liverpool
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Appendix D- NHS Ethical approval 
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Appendix E- Local NHS R&D approval 
 

 

 

 

 

 

PAGE REMOVED FOR CONFIDENTIALITY REASONS 
  



 APPROACH BIASES TO FOOD CUES IN EATING DISORDERED AND HEALTHY CONTOL POPULATIONS 

86 
 

  

 

 

 

 

 

 

 

 

PAGE REMOVED FOR CONFIDENTIALITY REASONS 
 

  



 APPROACH BIASES TO FOOD CUES IN EATING DISORDERED AND HEALTHY CONTOL POPULATIONS 

87 
 

  

 

 

Appendix F- High calorie images  
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Appendix G- Low calorie food items 
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Appendix H- Control items 
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Appendix I- The Binge Eating Scale 
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Appendix J- EDEQ 
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Appendix K- Hunger VAS 

 

 

 

 

 
 
 
 
 
 

 

 

 

 

Hardman et al. (2013).   The effects of food-related attentional bias training on appetite and food 

intake. Appetite, 71, 295-300. 
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Appendix L- The Snack Urge Scale                          
 
 

 
The Snack Urge Scale 

 
 
Please select a point on the scale by placing a cross or mark with your pen for 
the following questions: 
 

1) How much do you expect to like this food? 

 
 
 
 

2) How strong is your desire to eat this food right now? 

 
 
 
 
 

 

3) How strong is your craving for this food right now?  

 
 
 

 

 

4) How difficult is it to resist eating this food right now? 

 
 

  

Not at all Extremely 

Not at all 

Not at all 

Not at all 

Extremely 

Extremely 

Extremely 
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Appendix M- Information sheet healthy controls 

 
                                                           

PARTICIPANT INFORMATION SHEET 
Health Behaviour and Cognitive Performance 

 
You are being invited to participate in a research study. Before you decide whether to 
participate, it is important that you understand why the research is being done and what it will 
involve. Please take time to read the following information carefully and feel free to ask us if 
you would like more information or if there is anything that you do not understand. We would 
like to stress that you do not have to accept this invitation and should only agree to take part 
if you want to. 
 

What is the purpose of the study? 
 
We are interested in the relationship between individual differences in health behaviour (eating 
habits) and their effects on cognitive performance. Cognitive performance will be measured 
by an experimental task involving your ability to react to instructions presented on a computer 
screen. The study will involve answering questions about your eating behaviour and viewing 
images of different foods (high- and low-calorie items) on the computer screen as part of the 
experimental task. Findings from this research will help us to increase our understanding of 
how variations in health behaviour can in turn affect cognition. 
 

Why have I been chosen to take part? 
 
We are looking for volunteers who 
 

 Are over 18 years of age 

 Have a body mass index (BMI) between 18.5- 24.9 kg/m2. To work out your 
BMI divide your weight in kilograms (kg) by your height in metres (m) then 
divide the answer by your height again to get your BMI. For example, if you 
weigh 70kg and you're 1.75m tall, divide 70 by 1.75. The answer is 40. Then 
divide 40 by 1.75. The answer is 22.9. This is your BMI. Or you can use a NHS 
online tool to work this out for you; 
www.nhs.uk/Tools/Pages/Healthyweightcalculator.aspx.  

 Female 

 Able to understand written and spoken English 
 
If you meet these criteria, then you are eligible to take part. However, you cannot take part if 
you have ever received treatment for an eating problem, or if you are currently seeking 
such treatment.  

 
Do I have to take part? 
 
You are under no obligation to take part in this study; it is completely your choice.  If you do 
decide to take part you will be able to retain this information sheet and a copy of the consent 
form.  If you do decide to take part, you are free to withdraw at any time and without giving a 
reason.   
 

http://www.nhs.uk/Tools/Pages/Healthyweightcalculator.aspx
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What would taking part involve? 
 
If you agree to take part in the study, we will ask you to participate in a single experimental 
session.  During the session, we will ask you to complete some questionnaires relating to 
health behaviour. We will also ask you to complete some tests on a computer will involve 
showing you images of foods. These tests will require you to respond as quickly as you can 
to the instructions on the computer screen. 
 
The session will take up to one hour and it will take place in a quiet room at the university. 
 

Are there any risks in taking part?     
 
Some individuals may become mildly distressed when completing the questionnaires as it may 
make you more aware of your own health behaviours. Some individuals may experience mild 
distress when completing the computer task as they may be concerned about their 
performance and/or because images of food will be shown. If at any point, you do feel 
distressed please inform the researcher. A thorough explanation of the experiment will be 
provided afterwards and you will be signposted to other sources of support afterwards if this 
would be helpful. 
 
If you do experience any distress, at any point whilst participating, please discuss this with the 
researcher or seek further support from your GP. 
 

Are there any benefits in taking part? 
 
Although there are no direct benefits from taking part, at the end of the study you will be 
thoroughly debriefed and this will include information about how health behaviour is associated 
with various aspects of cognitive performance. Furthermore, on completion of the study all 
participants will receive a £5 shopping voucher as reimbursement for their time and effort. 
 

What if I am unhappy or if there is a problem? 
 
If there is a problem or you are unhappy at any point during participating please let us know 
by contacting the Principal Investigator (Dr Charlotte Hardman, 0151 7941480, 
charlotte.hardman@liverpool.ac.uk) and we will try and help. If you remain unhappy or you 
feel as though you cannot come to us with your problem then please contact the Research 
Governance Officer on 0151 7948290 (ethics@liv.ac.uk). When contacting the Research 
Governance Officer please provide details of the name or description of the study, the 
researchers involved and details of the complaint you wish to make. 
 

Will my participation be kept confidential? 
 

Each participant will be assigned a number if they are agreeable to participating in the current 
study, therefore, no identifying information will be collected. If at any point during the study 
you no longer wish to participate then your data can be withdrawn. However, once you have 
completed the study you will no longer be able to withdraw your data as it becomes 
anonymised. All data will be kept in password protected files and held on the University 
secured network.  
 

 
 
 

mailto:ethics@liv.ac.uk
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What will happen to the results of the study? 
 
All data from all participants will be combined and analysed as part of the research project. 
No individual will be identifiable to the researchers analysing the data and no identifiable 
information will be within the finished report. Results of the study can be made available to 
you from the Principal Investigator once analysed and written up. 

 
Who can I contact if I have further questions? 
 
Dr Charlotte Hardman, Department of Psychological Sciences, Eleanor Rathbone Building 

Bedford Street South, Liverpool, United Kingdom L69 7ZA; 0151 7941480; 

Charlotte.Hardman@liverpool.ac.uk  

  

mailto:Charlotte.Hardman@liverpool.ac.uk
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Information sheet- ED sample  

PARTICIPANT INFORMATION SHEET 
Health Behaviour and Cognitive Performance 

 
You are being invited to participate in a research study. Before you decide whether to 
participate, it is important that you understand why the research is being done and what it will 
involve. Please take time to read the following information carefully and feel free to ask us if 
you would like more information or if there is anything that you do not understand. We would 
like to stress that you do not have to accept this invitation and should only agree to take part 
if you want to. 
 

What is the purpose of the study? 
 
We are interested in the relationship between individual differences in health behaviour (eating 
habits) and their effects on cognitive performance. Cognitive performance will be measured 
by an experimental task involving your ability to react to instructions presented on a computer 
screen. The study will involve answering questions about your eating behaviour and viewing 
images of different foods (high- and low-calorie items) on the computer screen as part of the 
experimental task. Findings from this research will help us to increase our understanding of 
how variations in health behaviour can in turn affect cognition. 
 

Why have I been chosen to take part? 
 
We are looking for volunteers who 
 

 Are over 18 years of age 

 Currently receiving treatment from an Eating Disorder clinic 

 Female 

 Able to understand written and spoken English 

 
If you meet these criteria, then you are eligible to take part.  
 

Do I have to take part? 
 
You are under no obligation to take part in this study; it is completely your choice.  If you do 
decide to take part you will be able to retain this information sheet and a copy of the consent 
form.  If you do decide to take part, you are free to withdraw at any time and without giving a 
reason.   
 
 

What would taking part involve? 
 
If you agree to take part in the study, we will ask you to participate in a single experimental 
session.  During the session, we will ask you to complete some questionnaires relating to 
health behaviour. We will also ask you to complete some tests on a computer which will involve 
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showing you images of foods. These tests will require you to respond as quickly as you can 
to the instructions on the computer screen. 
 
The session will take up to one hour and it will take place in a quiet room at a clinic room within 
the Eating Disorder service. 
 

Are there any risks in taking part?     
 
Some individuals may become mildly distressed when completing the questionnaires as it may 
make you more aware of your own health behaviours. Some individuals may experience mild 
distress when completing the computer task as you may be concerned about your 
performance and/or because images of food will be shown. If at any point, you do feel 
distressed please inform the researcher. A thorough explanation of the experiment will be 
provided afterwards and you will be signposted to other sources of support afterwards if this 
would be helpful. 
 
If you do become distressed at any point when participating in the current study your care 
team at the Eating Disorder service will be informed so that they can support you. 
 

Are there any benefits in taking part? 
 
Although there are no direct benefits from taking part, at the end of the study you will be 
thoroughly debriefed and this will include information about how health behaviour is associated 
with various aspects of cognitive performance. Furthermore, on completion of the study all 
participants will receive a £5 shopping voucher as reimbursement for their time and effort.  
 

What if I am unhappy or if there is a problem? 
 
If there is a problem or you are unhappy at any point during participating please let us know 
by contacting the Principal Investigator (Dr Charlotte Hardman, 0151 7941480, 
charlotte.hardman@liverpool.ac.uk) and we will try and help. If you remain unhappy or you 
feel as though you cannot come to us with your problem then please contact the Research 
Governance Officer on 0151 7948290 (ethics@liv.ac.uk). When contacting the Research 
Governance Officer please provide details of the name or description of the study, the 
researchers involved and details of the complaint you wish to make. 
 

Will my participation be kept confidential? 
 

Each participant will be assigned a number if they are agreeable to participating in the current 
study, therefore, no identifying information will be collected. If at any point during the study 
you no longer wish to participate then your data can be withdrawn. However, once you have 
completed the study you will no longer be able to withdraw your data as it becomes 
anonymised. All data will be kept in password protected files and held on the University 
secured network.  
 

What will happen to the results of the study? 
 
All data from all participants will be combined and analysed as part of the research project. 
No individual will be identifiable to the researchers analysing the data and no identifiable 
information will be within the finished report. Results of the study can be made available to 
you from the Principal Investigator once analysed and written up. 

 
 
 

mailto:ethics@liv.ac.uk
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Who can I contact if I have further questions? 
 
Dr Charlotte Hardman, Department of Psychological Sciences, Eleanor Rathbone Building 

Bedford Street South, Liverpool, United Kingdom L69 7ZA; 0151 7941480; 

Charlotte.Hardman@liverpool.ac.uk  

 

 
 
 
 

  

mailto:Charlotte.Hardman@liverpool.ac.uk
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Appendix N- Consent form

     
                                        PARTICIPANT CONSENT FORM 
Title of Research Project: Health Behaviour and Cognitive Performance 
Researchers: Rhiane Peers, Dr Charlotte Hardman, Professor Matt Field 
 

            Please initial each box below 
1. I confirm that I have read the information sheet dated Oct 16 (version 9) for the 

above study. I have had the opportunity to consider the information, ask questions and have had 

these answered satisfactorily. 

 

2. I understand that my participation is voluntary.  

 
 
3. I understand that any data from this study will become encoded and anonymised and kept 

securely on an allocated secure drive on the University network where only the researchers will 

have access. 

 
4. I am aware that I can withdraw at any time during the testing session without giving any reason. 

However, once the testing session has ended and the tasks completed I will no longer be able to 

withdraw my data as it will become anonymised. This means that I will not be identifiable in the 

report or reports that result from this research. 

 
5. I agree to take part in the above study.  

 

 

If you wish to receive a copy of the report please provide your email address: 

 

            

Name of Participant  Date    Signature    

 

Name of Researcher  Date    Signature 
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On the next screen you will see a series of images of cups. 

 

The image will appear in the centre of the screen and above or below this image there 

will be a manikin. 

 

Using the manikin you are to APPROACH all images tilted to the LEFT and AVOID 

all images tilted to the RIGHT using the UP and DOWN arrow keys on the keyboard as 

quickly and accurately as possible. 

 

If you make the wrong response, a cross will appear on the screen before the next item 

appears. If you make the correct response, after a short delay the next item will appear.  

The following items are PRACTICE items. 

 

8 PRACTICE ITEMS APPEAR: 

different types of cups 

On the next screen you will see a series of images of food and stationary items.  

 

The image will appear in the centre of the screen and above or below this image there will 

be a manikin. 

 

Using the manikin you are to APPROACH all images tilted to the LEFT and AVOID all 

images tilted to the RIGHT using the UP and DOWN arrow keys on the keyboard as 

quickly and accurately as possible. 

 

If you make the wrong response, a cross will appear on the screen before the next item 

appears. If you make the correct response, after a short delay the next item will appear. 

 
 

84 TRIAL ITEMS APPEAR: 8 high 

calorie, 8 low calorie and 5 neutral 

pictures (stationary items), each 

presented 4 times. 

 

On the next screen you will see a series of images of food and stationary items.  

 

The image will appear in the centre of the screen and above or below this image there will 

be a manikin. 

 

Using the manikin you are to AVOID all images tilted to the LEFT and APPROACH all 

images tilted to the RIGHT using the UP and DOWN arrow keys on the keyboard as 

quickly and accurately as possible. 

 

If you make the wrong response, a cross will appear on the screen before the next item 

appears. If you make the correct response, after a short delay the next item will appear. 

 

84 TRIAL ITEMS APPEAR: 8 high 

calorie, 8 low calorie and 5 neutral 

pictures (stationary items), each 

presented 4 times. 

 

Practice instructions 

Counterbalanced 

Block 1 

Block 2 

B
lo

ck
 1

 an
d

 2
 in

stru
ctio

n
s co

u
n
terb

alan
ced

 acro
ss p

articip
an

ts  

END OF TASK, 

SCREEN GOES 

BLANK 

Appendix O- Visual description of the task 
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Appendix P- Debrief sheet Healthy controls  

 

STUDY DEBRIEF SHEET 
 

Thank you for your time and effort in participating in the current study 
 

What was the study about? 
 
The aim of the study was to investigate how individual eating styles (as measured by the 
questionnaires) affected attention for food related pictures on the computer task. Two groups 
are included within the current research study; female university students and female clients 
currently receiving treatment for an eating related problem within an Eating Disorder clinic.  
It is predicted that, for those individuals that report ‘bingeing’, they will be quicker to 
approach (as demonstrated by the manikin) pictures of high calorie food shown on the 
computer task, thus showing evidence of an ‘approach bias’. For those individuals reporting 
‘restricting’ behaviour in relation to food, it is predicted that they will be slower in responding 
to these same pictures, showing an ‘avoidance bias’. 
 
It is predicted that this effect will be found in both samples, however, this association will be 
stronger in those clients recruited from the Eating Disorder clinics. These findings are 
important for helping clinicians to better understand the relationship between cognitive 
processes and how in turn this affects our relationship with food. It is also useful in terms of 
helping clinicians to develop helpful ways of treating eating related problems in the future.  

 
Support Available 
 
If you feel any distress after taking part in this study or if you have any concerns around your 
eating please contact your GP for further advice and support. The following contacts may 
also be of assistance: 

 
Beating Eating Disorders 
 
Beat are a leading charity within the UK helping to support those experiencing difficulties 
with food, weight or shape. They have a number of resources on their website and a helpline 
if you feel you need to speak to someone; 0345 634 1414. 
http://www.b-eat.co.uk/ 

 
MIND 
 
The MIND website provides information about eating related issues, ways in which you can 
help yourself, as well as guidance for family members. The website also contains other 
information around helping to maintain a presence of mental wellbeing. 
http://www.mind.org.uk 

 
 
 
 

http://www.b-eat.co.uk/
http://www.mind.org.uk/
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University Counselling Service 
 
The university offers a drop in service: 
Monday- Friday 10-11am for all students and staff. 
Address: 14 Oxford Street, Liverpool, L69 7WX 
Tel: 0151 794 3304 
counserv@liverpool.ac.uk 
This service gives you the opportunity to discuss any issues that may be bothering you with 
a qualified counsellor. 

 
Who can I contact if I have any further problems or wish to discuss the study? 
 

Dr Charlotte Hardman, Department of Psychological Sciences, Eleanor Rathbone Building 

Bedford Street South, Liverpool, United Kingdom L69 7ZA; 0151 7941480; 

Charlotte.Hardman@liverpool.ac.uk  

 

 
  

mailto:counserv@liverpool.ac.uk
mailto:Charlotte.Hardman@liverpool.ac.uk
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Debrief sheet ED sample 

 
STUDY DEBRIEF SHEET 

 
Thank you for your time and effort in participating in the current study 

 
What was the study about? 
 
The aim of the study was to investigate how individual eating styles (as measured by the 
questionnaires) affected attention for food related pictures on the computer task. Two groups 
are included within the current research study; female university students and female clients 
currently receiving treatment for an eating related problem within an Eating Disorder clinic.  
It is predicted that, for those individuals that report ‘bingeing’, they will be quicker to 
approach (as demonstrated by the manikin) pictures of high calorie food shown on the 
computer task, thus showing evidence of an ‘approach bias’. For those individuals reporting 
‘restricting’ behaviour in relation to food, it is predicted that they will be slower in responding 
to these same pictures, showing an ‘avoidance bias’. 
 
It is predicted that this effect will be found in both samples, however, this association will be 
stronger in those clients recruited from the Eating Disorder clinics. These findings are 
important for helping clinicians to better understand the relationship between cognitive 
processes and how in turn this affects our relationship with food. It is also useful in terms of 
helping clinicians to develop helpful ways of treating eating related problems in the future.  

 
Support Available 
 
If you feel any distress after taking part in this study or if you have any concerns around your 
eating please contact the Eating Disorder Service for further advice and support. The 
following contacts may also be of assistance: 

 
Beating Eating Disorders 
 
Beat are a leading charity within the UK helping to support those experiencing difficulties 
with food, weight or shape. They have a number of resources on their website and a helpline 
if you feel you need to speak to someone; 0345 634 1414. 
http://www.b-eat.co.uk/ 

 
MIND 
 
The MIND website provides information about eating related issues, ways in which you can 
help yourself, as well as guidance for family members. The website also contains other 
information around helping to maintain a presence of mental wellbeing. 
http://www.mind.org.uk 

 
Who can I contact if I have any further problems or wish to discuss the study? 
 

http://www.b-eat.co.uk/
http://www.mind.org.uk/
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Dr Charlotte Hardman, Department of Psychological Sciences, Eleanor Rathbone Building 

Bedford Street South, Liverpool, United Kingdom L69 7ZA; 0151 7941480; 

Charlotte.Hardman@liverpool.ac.uk  

 

 
 

mailto:Charlotte.Hardman@liverpool.ac.uk

