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Abstract 

There has been a threefold increase in the prevalence of obesity since the 1970s. 

Being overweight or obese has many secondary health consequences and has 

been linked to more deaths worldwide than being underweight. One recognised 

driver of the obesity pandemic is changes in the food system which has led to the 

abundance of readily available, cheap, energy-dense, nutrient poor so-called 

“junk foods”. One factor that drives consumption of junk foods, at least for some 

individuals, is negative emotional states. Given that the consumption of junk food 

is a recognised risk factor for becoming overweight or obese, it is important to 

understand the mechanisms which drive individual differences in the tendency to 

consume an increased amount of junk food in response to negative emotional 

states. Accordingly, the aim of the present research programme was to test the 

validity of two hypothesised models of negative emotional consumption of junk 

food (NECJF). The first model, the cognitive bias to negative emotional 

information model, proposes that individuals prone to NECJF experience greater 

elevations in negative mood in response to a stressor, compared with those who 

are not prone to NECJF, because they have a stronger dispositional attentional 

and/or approach bias to negative emotional information, and elevations in 

negative mood mediates the association between a stressor and junk food 

consumption. The second model, the cognitive bias to appetitive junk food 

information model, states that while in a negative mood state, individuals prone 

to NECJF will have a stronger attentional and/or approach bias to appetitive junk 

food information, compared with those who are not prone to NECJF, and this 

attentional and/or approach bias will mediate the association between negative 
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mood and junk food consumption in individuals prone to NECJF.  There were 

three sections in this research programme and each will be described below.  

 The first research section sought to test the validity of the two 

hypothesised models by employing attentional bias and approach bias assessment 

methodologies, a stress manipulation procedure, and a food consumption taste-

test all of which have been employed in previous research investigating the 

mechanisms contributing to overeating. Individual differences in the propensity 

of female participants to engage in NECJF were measured using the widely used 

Dutch Eating Behaviour Questionnaire emotional eating sub-scale. However, the 

assumption that this sub-scale measures individual differences in NECJF was not 

verified by the data in this research section. Consequently, based on the data from 

this research section no firm conclusions could be drawn with respect to the 

validity of the two hypothesised models of NECJF.  

 The second research section, therefore, sought to develop a new self-

report questionnaire, the Emotional Consumption of Food Questionnaire, that 

would be capable of measuring individual differences in NECJF and 

discriminating individual differences in NECJF from individual differences in 

other forms of emotional food consumption. This was achieved by ensuring that 

the new questionnaire required participants to rate whether their consumption of 

junk food and healthy food (independently of one another) decreases, increases or 

stays the same in response to both positive and negative emotional states. The 

findings of this research section demonstrated that the new questionnaire was able 

to measure individual differences in NECJF and discriminate it from three other 

patterns of emotional consumption: negative emotional consumption of healthy 

food, positive emotional consumption of junk food and positive emotional 
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consumption of healthy food. Importantly, the findings showed that scores on the 

NECJF-scale predicted the overarching phenomenon of interest, that is, being 

overweight or obese.  

 The third research section, again, sought to test the validity of the two 

hypothesised models of NECJF by employing the same attentional bias and 

approach bias assessment methodologies, stress manipulation procedure, and 

consumption taste-test as used in the first research section. However, in this third 

research section, individual differences in the propensity of female participants to 

engage in NECJF were measured using the negative emotional consumption of 

junk food scale from the newly developed Emotional Consumption of Food 

Questionnaire. Unfortunately, however, the data from this research section again 

did not provide support for the assumption that this scale measures individual 

differences in NECJF. Consequently, based on the data from this third research 

section again no firm conclusions could be drawn with respect to the validity of 

the two hypothesised models of NECJF.  

 Methodological, practical and theoretical implications with respect to 

measuring individual differences in NECJF are discussed in detail. Moreover, 

suggestions are made concerning how future research may build on the current 

research to identify the mechanisms contributing to a heightened tendency to eat 

a greater amount of junk food in response to negative emotional states.  
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Chapter One  1 

Chapter One: Review of the Stress and Negative Emotional Eating Literature 

Obesity and overweight are major health concerns of the 21st century with a 

tripling in obesity rates since 1975 (WHO, 2018). Being overweight or obese has 

many secondary health consequences such as cardiovascular disease, diabetes, 

musculoskeletal disorders, increased risk of some cancers (e.g., breast, liver and 

kidney), and has been linked to more deaths worldwide than being underweight 

(WHO, 2018). Consequently, the increasing prevalence of being overweight or 

obese is associated with a large economic burden (Withrow & Alter, 2011). For 

example, in Australia alone, the combined direct and indirect costs of being 

overweight or obese were estimated at AU$56.6 billion per annum (Colagiuri et 

al., 2010). One of the recognised global drivers of the obesity epidemic is 

changes in the food system including the increased availability of cheap, highly-

palatable, energy-dense nutrient poor foods (Swinburn et al., 2011). These foods 

are often referred to as junk foods because they are low in nutrients, but high in 

kilojoules, saturated fat, sugar and salt.  The Diet, Nutrition and the Prevention of 

Chronic Disease report by the World Health Organization (2003) reported that 

there was convincing evidence that the consumption of energy-dense, nutrient 

poor junk foods is a risk factor for weight gain and obesity. In light of this, it is 

important to understand the factors which drive consumption of these junk foods.  

One factor that drives consumption of junk foods is negative emotions arising 

from unpleasant or stressful situations (Gardner, Wansink, Kim, & Park, 2014; 

Macht, 2008). However, there are large individual differences in the extent to 

which individuals eat in response to negative emotional states, with 

approximately 50% of individuals increasing their consumption, 40% decreasing 

their consumption and 10% exhibiting no change in consumption in response to 
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stress and negative emotional states (Bethune & Panlener, 2007; Sproesser, 

Schupp, & Renner, 2014; Wallis & Hetherington, 2009). Given that the 

consumption of junk food is a recognised risk factor for being overweight and 

obese, it is important to understand the mechanisms which drive individual 

differences in the tendency to consume increased amounts of junk food in 

response to negative emotions arising from unpleasant or stressful situations. This 

tendency will be referred to as negative emotional consumption of junk food 

(NECJF) from here on. There are two potential sources of variation that may 

account for individual differences in the tendency to consume junk food in 

response to negative emotions: selective information processing of negative 

emotional information and appetitive junk food information, and approach-

avoidance biases towards negative emotional information and appetitive junk 

food information. The following review of the literature will first focus on the 

evidence for increased junk food consumption in response to stress and negative 

affect, identify those populations most at risk for negative emotional consumption 

of junk food, and examine the association between negative affect-induced eating 

and overweight/obesity, other eating disorder pathology and heightened negative 

emotionality (Chapter 1). The review will then turn to examining the literature in 

support of two independent models of negative emotional consumption of junk 

food each of which implicates two cognitive processing biases as potential 

sources of variation in negative emotional consumption of junk food (Chapter 2).   

Emotional Eating  

The tendency to overeat in response to emotions is termed emotional eating 

and was originally defined as overeating in response to negative emotions. The 

concept of emotional eating originates from psychosomatic theory, which 
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postulates that poor interoceptive awareness of whether one is hungry, satiated or 

experiencing some other physiological discomfort may lead to over-eating when 

aroused (Bruch, 1964; van Strien & Ouwens, 2003). Since then, the concept of 

emotional eating has gained much attention in both science and society (Evers, de 

Ridder, & Adriaanse, 2009), and many other definitions and theories of emotional 

eating have been proposed. For example, affect regulation models posit that 

individuals in negative mood states eat to provide comfort or distraction from 

negative emotions as they have learnt that it alleviates aversive mood states 

(Polivy & Herman, 1993). Restraint theory further suggests that negative 

emotions trigger emotional eating in dieters as this distracts them from the 

original source of their stress by allowing them to misattribute perceived stress to 

eating (Herman & Polivy, 1988). Additionally, escape theory postulates that 

individuals eat to escape from aversive self-awareness in response to an ego-

threatening stimulus by diverting their attention away from their internal state, 

and towards external food cues (Heatherton & Baumeister, 1991). Common 

among these theories is that eating in response to stress and negative emotional 

states is an emotional regulation strategy, one that is often considered to be 

maladaptive and which occurs in the absence of adaptive affect-regulation 

processes (Raspopow, Matheson, Abizaid, & Anisman, 2013; Spoor, Bekker, Van 

Strien, & van Heck, 2007).  

Eating in response to negative emotional states arising from unpleasant or 

stressful experiences is considered a maladaptive coping response because stress 

activates the fight-flight-or-freeze response (Torres & Nowson, 2007). Activation 

of this response causes blood flow to non-essential areas such as digestion to 

decrease, and causes secretion of noradrenaline and corticotropin-releasing 
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hormones leading to a suppression of appetite (Torres & Nowson, 2007). 

Consequently, from a physiological prospective at least, all individuals should 

decrease their consumption in response to stress and negative emotional states. 

So, while traditionally emotional eating has been defined as overeating in 

response to negative emotions, including stress, others have defined emotional 

eating as not showing the typical stress response of a reduction in appetite, and 

instead eating the same amount as when non-emotional (van Strien, 2010).  

In addition, researchers have begun to investigate and recognize the role of 

positive emotions in eliciting consumption (Bongers, Jansen, Havermans, Roefs, 

& Nederkoorn, 2013; Evers, Adriaanse, de Ridder, & de Witt Huberts, 2013; 

Evers et al., 2009; Macht, Roth, & Ellgring, 2002) with a recent meta-analysis 

demonstrating that positive mood inductions in the laboratory were associated 

with greater caloric intake compared with neutral mood inductions (Cardi, 

Esposito, Clarke, Schifano, & Treasure, 2015). It was postulated by Evers et al. 

(2013) that positive emotions may precede the consumption of food because: (i) 

they are related via an associative learning mechanism in which across cultures 

food is used to celebrate special occasions like birthdays, (ii) socializing and 

eating are tightly connected, and (iii) positive emotions bias attention towards 

rewards in the environment and individuals may thus focus on the short-term goal 

of enjoying hedonic foods. Given this, the definition of emotional eating has 

recently been expanded to include eating in response to positive emotions.  

From the above it is evident that there is no consistent definition of emotional 

eating in the literature. The term “emotional eating” has been used to refer to 

stress-induced eating, negative emotional eating and positive emotional eating. 

Further, it has been used to refer to overeating in response to stress and emotions, 
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and to refer to not showing the typical stress response of a reduction in appetite 

and instead eating the same amount in response to stress and emotional states. To 

exacerbate the confusion which is created by the lack of a standardised definition 

of emotional eating, there is also no gold-standard tool for assessing emotional 

eating. While there are many self-report measures of emotional eating all 

claiming to assess increased consumption in response to emotional states, they 

each assess related but different aspects of eating. That is, while some self-report 

scales measure the frequency of desiring to eat (e.g. the Dutch Eating Behaviour 

Questionnaire; Van Strien, Frijters, Bergers, & Defares, 1986) or the urge to eat 

in response to emotional states (e.g. the Emotional Eating Scale;  Arnow, 

Kenardy, & Agras, 1995; Kenardy, Butler, Carter, & Moor, 2003), others assess 

the frequency of overeating in response to emotional states (e.g. the Emotional 

Overeating Questionnaire; Masheb & Grilo, 2006), and yet others assess changes 

in the amount eaten in response to emotional states (e.g. The Emotional Appetite 

Questionnaire; Geliebter & Aversa, 2003). Therefore, to distinguish between 

negative emotional consumption of junk food (NECJF) and previous definitions 

of emotional eating as measured by the aforementioned self-report scales, the 

term Negative Emotional Eating (NEE) and Positive Emotional Eating (PEE) will 

be employed to refer to a greater desire to eat, urge to eat, increased consumption 

and greater frequency of overeating in response to negative and positive 

emotional states, respectively. 

Moreover, while it has been argued that stress-induced eating and 

negative emotional eating are separate constructs, they are often confounded in 

the literature (Reichenberger et al., 2018). This confounding appears to have 

arisen because the stress-manipulation procedures that are used to examine stress-
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induced eating often have the side effect of also eliciting negative affect. 

Consequently, studies on stress-induced eating tend to confound the effect of 

stress and negative affect on consumption and as such may actually reflect 

negative emotional eating. This is particularly evident in studies examining 

stress-induced eating which rely on evidence of a worsening of mood state in 

response to the stressor to confirm the assumption that their stress manipulation 

procedure was effective (E.g., Haynes, Lee, & Yeomans, 2003; Royal & Kurtz, 

2010; Tanofsky‐Kraff, Wilfley, & Spurrell, 2000; Wallis & Hetherington, 2004). 

Additionally, even studies which rely on physiological data (e.g., salivary 

cortisol, heart rate and blood pressure measurements) to verify the effectiveness 

of their stress manipulation procedure also report significant elevations in 

negative mood state in response to the stress manipulation procedure (E.g, 

Lattimore & Caswell, 2004; Raspopow, Abizaid, Matheson, & Anisman, 2014; 

van Strien, Roelofs, & de Weerth, 2013; Wallis & Hetherington, 2004). So, while 

it has been argued that stress and negative affect are separate constructs with 

differing effects on consumption (Macht, 2008; Reichenberger et al., 2018) it is 

difficult to draw substantive conclusions with respect to this distinction given that 

stress manipulation procedures often elicit elevations in negative mood too. So as 

not to add to this apparent confounding the current thesis will consider the 

evidence for stress induced eating and negative emotional eating separately. 

Stress-induced eating will be defined as a greater desire/urge to eat, increased 

consumption or a greater frequency of overeating in response to activation of the 

stress-response which is elicited by exposure to a stressor. A stressor elicits a 

stress-response in the instance where the demands placed on an individual exceed 

the individual’s perceived capacity to cope (Folkman & Lazarus, 1990). Negative 
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emotional eating will be defined as a greater desire/urge to eat, increased 

consumption or a greater frequency of overeating in response to negative 

emotional states. There are two sources of evidence for stress-induced eating and 

negative emotional eating- laboratory studies and naturalistic diary studies. Each 

will be reviewed in turn.  

Laboratory Studies of Stress-Induced and Negative Emotional Eating 

Experimental laboratory studies investigating the impact of stress and 

negative emotions on consumption employ stress manipulation procedures or 

mood manipulation procedures to induce stress and negative mood, respectively, 

and control conditions designed so as not to significantly induce stress or 

negative mood. Consumption is then compared between the stress/negative mood 

condition and the control condition often by way of a bogus taste test, in which 

participants are required to taste and rate food along various dimensions such as 

saltiness and crunchiness after the stress/mood manipulation. Alternatively, 

consumption may be measured by way of a “token of appreciation” in which 

participants are offered food during the mood manipulation, or during some other 

task they are required to complete after the mood manipulation, as a way of 

thanking them for their participation. Consumption is computed by weighing the 

food before and after the taste test/ad libitum food intake and calculating various 

indices such as overall grams consumed, total calories or kilojoules consumed, or 

the ratio of junk food to healthy food consumed. Some of these experimental 

studies employ a within-subjects design in which participants are subjected to 

both conditions in different testing sessions and their consumption is compared 

between the control condition and a stress/negative mood condition. More 

commonly studies utilize a between-subjects design in which participants are 
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randomly allocated to one of the two conditions and consumption is compared 

between the two groups.  

 Experimental studies comparing a stress condition with a no-stress 

condition have shown that those in the stress condition increase their 

consumption compared to those in a no-stress condition (Haynes et al., 2003; 

Royal & Kurtz, 2010; Rutters, Nieuwenhuizen, Lemmens, Born, & Westerterp‐

Plantenga, 2009; Van Blyderveen et al., 2016; Wallis & Hetherington, 2004). 

Similarly, experimental studies comparing a negative mood induction with a 

control condition have also demonstrated increased consumption in response to 

negative mood relative to neutral mood states (E.g. Evers et al., 2013; Fay & 

Finlayson, 2011; Gardner et al., 2014). However, there are  inconsistencies 

among experimental studies with other researchers failing to replicate these 

findings and reporting no significant difference in consumption between stress 

and no-stress conditions, and between negative mood and neutral mood 

conditions (Appelhans, Whited, Schneider, Oleski, & Pagoto, 2011; Oliver, 

Wardle, & Gibson, 2000; Sproesser et al., 2014; van Strien et al., 2013; Wallis & 

Hetherington, 2009).  There are even inconsistencies in the conclusions drawn 

from two recent meta-analyses regarding the impact of negative emotions on 

consumption. Cardi et al. (2015), whose meta-analysis examined the impact of 

laboratory mood inductions on eating behaviour, demonstrated that negative 

mood inductions were significantly associated with greater food intake across 

healthy individuals, restrained eaters, and binge eaters. By contrast, in their meta-

analysis, Evers, Dingemans, Junghans and Boevé (2018) reported that there was 

no significant effect of negative emotions on food intake.  
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Some of the inconsistencies in the stress induced and negative emotional 

eating literature may be due to methodological inconsistencies between studies. 

Cardi et al. (2015) noted that the main limitation of laboratory studies 

investigating the effects of mood inductions on eating behaviour is the use of a 

wide range of mood inductions and taste-test procedures, which limits 

comparisons between studies and the interpretation of findings. In regards to the 

wide range of mood induction procedures utilized, Reichenberger et al. (2018) 

noted that stress and negative affect are often confounded in studies designed to 

examine stress-induced eating and negative affect-induced eating. To the best of 

my knowledge, only one study examined stress-induced eating by deliberately 

inducing differential stress levels without inducing differential mood states 

between a stress and non-stress condition (Ward & Mann, 2000). More 

commonly, laboratory studies designed to elicit stress also elicited increases in 

negative mood states (Haynes et al., 2003; Lattimore & Caswell, 2004; Royal & 

Kurtz, 2010; Rutters et al., 2009; Van Blyderveen et al., 2016; van Strien et al., 

2013), which is not surprising given the known determinantal effect that stress 

has on people’s cognitive-emotional states (Lazarus, 2006). Surprisingly, no 

published laboratory study has formally tested whether exposure to a stress 

condition elicits increased consumption through its effect on negative mood. In 

support of this indirect effect of stress on increased consumption through negative 

mood, however, some laboratory studies have reported a correlation between 

change in negative mood state following exposure to a stressor and consumption 

(E.g. Rutters et al., 2009; Van Blyderveen et al., 2016). However, support for this 

mediation effect comes from an ecological momentary assessment study 

examining the temporal sequenced relationships among stressful events, negative 
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affect and bulimic behaviour of binging and purging conducted by Goldschmidt 

et al. (2014). These researchers found that stress reported at time 1 predicted 

binging at time 2 and this association was mediated by change in negative affect 

in response to the stressor from time 1 to time 2. Accordingly, these results 

support the notion that the association between stress and overeating episodes is 

mediated by negative affect. Consistently, NECJF will specifically be defined as 

consuming a greater amount of junk food in response to negative emotional states 

elicited following exposure to an unpleasant or stressful situation.   

 Aside from large methodological differences between laboratory studies 

examining the effect of negative mood on consumption, inconsistencies in the 

results of these studies may be because there is no “general-effect” of 

stress/negative emotional states on consumption. Instead, there are large 

individual differences in the effect of stress/negative emotional states on 

consumption which may explain the inconsistent results of these laboratory 

studies. This individual difference model states that individual differences in 

learning history, attitudes or biology determine the effects of stress/negative 

emotional states on eating and predicts that identifiable groups (e.g., obese vs. 

healthy weight, negative emotional eaters vs. unemotional eaters and restrained 

vs. unrestrained eaters) will differ in the effect which stress/negative emotional 

states has on their eating (Greeno & Wing, 1994).  

Naturalistic Diary Studies of Stress-Induced and Negative Emotional Eating 

Traditional naturalistic diary studies of negative emotional eating require 

participants to record both their eating episodes, the types of food consumed, and 

the type of meal consumed (i.e., main meal, between-meal snack) along with their 

current mood state and daily hassles. For example, employing daily diary studies, 
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Newman, O’Connor and Conner (2007), and O’Connor et al. (2008) showed that 

daily hassles (i.e., minor daily stressors such as missing the first bus), the 

intensity of daily hassles and negative mood predicted increased consumption of 

unhealthy between-meal-snack foods and predicted decreased consumption of 

main meals and vegetables. Similarly, Patel and Schlundt (2001) asked 

participants to record their every eating episode as it occurred, the types of foods 

consumed and their emotional state during each eating episode over a two-week 

period. Their results demonstrated that meals consumed in the presence of a 

negative emotional state, were larger (i.e., greater energy intake) than meals eaten 

in a neutral mood.   

More recently ecological momentary assessment (EMA) studies have 

allowed researchers to examine whether stress/negative emotional states are 

antecedents, consequences or both of eating episodes. EMA collects data in real-

world environments as participants go about their lives with multiple daily 

assessments focused on participants’ current state, and thereby can provide 

information on how experiences and behaviours vary over time and across 

situations (Shiffman, Stone, & Hufford, 2008). For example, Reichenberger et al. 

(2018) utilized EMA to assess the impact of stress, negative affect and positive 

affect on hunger-driven eating (i.e., physiological-driven eating) and taste-driven 

eating (i.e., hedonic eating) behaviour in daily life.  In their data analysis, to test 

the directionality in the relationship between stress/negative affect and eating 

behaviours, ratings of stress and negative affect at the previous signalled 

assessment (t-1) were used to predict eating related entries reported at signal t. In 

contrast to traditional diary studies, their results demonstrated that higher stress at 

the previous signal predicted lower taste-eating (i.e., less hedonic eating and 
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snack consumption) at the current signal and that negative affect at the prior 

signal showed no significant relationship with taste-eating. Similarly, Zenk et al. 

(2014) examined the predictors of snack food intake using EMA. They reported 

that while snack food consumption was higher on days when women experienced 

more frequent daily hassles, negative affect at the immediate prior EMA signal 

did not significantly predict food intake. They concluded that it is perhaps the 

accumulative effect of multiple daily hassles that influences snack food intake 

rather than hassles in small time-frames during the day.  

From the above it is evident that while traditional diary studies suggest 

that stress, daily hassles and negative affect predict increased snack consumption, 

the results of more recent EMA studies shed some doubt on this general effect of 

stress and negative affect in predicting increased consumption. As with laboratory 

studies, some of these inconsistencies may be explained by methodological 

differences between studies with the use of various response contingencies, 

response intervals and response formats. Furthermore, the consumption behaviour 

assessed in naturalistic studies varies and has included snack consumption, fruit 

and vegetable consumption, hunger-driven and taste-driven eating, kilojoules 

consumed from different macronutrients, and main meal size. In addition to a 

variety of methodological differences (e.g., laboratory studies versus diary 

studies), and various research designs (e.g., within-subjects vs between-subjects), 

another difficulty in examining the effect of negative mood states on consumption 

is that there are large individual differences in the tendency to eat in response to 

negative emotional states.  
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Individual differences in Stress-Induced and Negative Emotional Eating 

There are large individual differences in the extent to which 

stress/negative emotional states elicit consumption (Fay & Finlayson, 2011; 

O'connor, Jones, Conner, McMillan, & Ferguson, 2008; Oliver & Wardle, 1999). 

That is, while approximately 50% of individuals report increasing their 

consumption in response to stress/negative emotional states, approximately 40% 

report decreasing their consumption and 10% report no change in their 

consumption (Bethune & Panlener, 2007; Sproesser et al., 2014; Wallis & 

Hetherington, 2009). This variability has also been observed in within-subjects 

laboratory studies. For example, Fay and Finlayson (2011) noted that while 

overall there was a significant increase in consumption in a negative mood 

condition compared with a control condition (designed to elicit neutral mood), 19 

of the 30 participants increased their intake while 10 participants decreased their 

intake in response to induced negative mood compared to their intake in response 

to a neutral mood state. Furthermore, stress-consumption and negative affect-

consumption associations are often moderated by variables including gender 

(O'connor et al., 2008), body mass index (E.g. Appelhans et al., 2011; O'connor et 

al., 2008), coping styles (Appelhans et al., 2011), hypothalamic pituitary adrenal 

axis cortisol reactivity (Epel, Lapidus, McEwen, & Brownell, 2001; Newman, 

O’Connor, & Conner, 2007; van Strien et al., 2013), and eating styles such as 

restraint (Fay & Finlayson, 2011; Lattimore & Caswell, 2004; Sheppard‐Sawyer, 

McNally, & Fischer, 2000; Ward & Mann, 2000), negative emotional eating  

(Emond et al., 2016; O'connor et al., 2008; Oliver et al., 2000; Sproesser et al., 

2014; van Strien, 2010; van Strien et al., 2013a; van Strien, Herman, Anschutz, 

Engels, & de Weerth, 2012;  van Strien et al., 2013b; Wallis & Hetherington, 
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2004) and disinhibition/uncontrolled eating (Fay & Finlayson, 2011; Haynes et 

al., 2003; Rutters et al., 2009; Turner, Luszczynska, Warner, & Schwarzer, 2010). 

Results from these studies provide support for the individual difference model, 

which states that identifiable groups will differ in their eating when stressed or 

experiencing a negative emotional state (e.g., negative emotional eaters), and 

provide evidence against the ‘general effects hypothesis’, which states that stress 

and negative affect increase consumption of food in all exposed organisms 

(Greeno & Wing, 1994; O'connor et al., 2008). One of the most studied 

moderators of the association between stress/negative emotional states and 

consumption is the eating style of negative emotional eating.  

The moderating role of negative emotional eating on the association 

between stress/negative affect and consumption. 

Self-reported negative emotional eating  has been shown to moderate the 

association between stress/negative affect and consumption (Emond et al., 2016; 

O'connor et al., 2008; Oliver et al., 2000; Sproesser et al., 2014; van Strien, 2010;  

van Strien et al., 2013a; van Strien, Herman, Anschutz, et al., 2012; van Strien et 

al., 2013b; Wallis & Hetherington, 2004). Negative emotional eating is 

commonly assessed by the widely used Dutch Eating Behaviour Questionnaire 

emotional eating subscale (DEBQ-EE) which measures the desire to eat in 

response to 13 diffuse (e.g. “Do you have a desire to eat when you are depressed 

or discouraged?”) and specific negative emotional states (e.g. “Do you have a 

desire to eat when you are feeling irritated?). Responses are rated on a 5-point 

Likert type scale from 1 never to 5 very often. Those scoring high on measures of 

negative emotional eating have been shown to eat greater amounts following 

stress manipulations and negative mood inductions, as compared with control 
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conditions designed not to elicit significant elevations in stress or negative mood. 

Importantly, women are more likely to endorse negative emotional eating and 

eating in response to stress than men, and to score more highly on measures of 

negative emotional eating (Oliver et al., 2000; Zellner et al., 2006). For example, 

Zellner et al. (2006) in a survey examining the effects of stress on food 

preferences and consumption reported that while 46% of female participants 

endorsed overeating when stressed, only 17% of men reported overeating when 

stressed, with the majority of men reporting under-eating or no change in 

consumption. Consistent with this, Macht et al. (2002) in a laboratory study found 

that men increased their consumption of chocolate in response to a joy mood 

induction and decreased their consumption in response to a sad mood induction. 

As a result of findings like this, much of the research examining the association 

between stress/negative affect and consumption has been conducted in solely 

female samples.  

 van Strien et al. (2013a) examined the total caloric intake, and caloric 

intake of sweet and salty foods, in female participants after being subjected to 

either a sad or a joy mood induction. Participants were divided into high (DEBQ-

EE > 2.6) and low negative emotional eating groups (DEBQ-EE <1.8) based on 

their responses to the DEBQ-EE scale. Those in the low negative emotional 

eating group ate similar amounts of calories after both the sad and joy condition, 

while those in the high negative emotional eating group consumed significantly 

more calories after the sad condition compared to the joy condition. Furthermore, 

their results demonstrated that negative emotional eating scores moderated the 

association between mood condition and consumption, such that females scoring 

high in negative emotional eating consumed greater amounts of high caloric 
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sweet foods in response to the sad condition (M=169.29 caloric intake) compared 

with the joy condition (M=70.64 caloric intake).  

Similarly, Oliver et al. (2000) examined the consumption of low and high 

negative emotional eaters following exposure to either an anticipatory speech 

stressor or a control condition in which participants listened to a passage of 

neutral text. Oliver et al. showed that those scoring high in negative emotional 

eating (as assessed by the DEBQ-EE) consumed nearly twice as much sweet, 

high fat food in response to an anticipatory speech stressor than did those scoring 

low in negative emotional eating. Moreover, their results showed that women 

scored significantly more highly on DEBQ-EE scores than did men in their 

sample.  

 Results from naturalistic diary studies provide further support for the 

moderating role of negative emotional eating on the association between negative 

affect and consumption. For example, while  Reichenberger et al. (2018) found 

no significant impact of negative affect at the previous ecological momentary 

assessment (EMA) signal  (t-1) on taste-eating at the current EMA signal (t) in 

their whole sample, their results revealed that negative emotional eating 

moderated this non-significant association. Specifically, those scoring high on the 

DEBQ-EE scale increased their momentary taste-eating in response to high levels 

of negative affect at the previous signal, whereas those scoring low on the 

DEBQ-EE scale showed decreased momentary taste-eating when experiencing 

increased negative affect at the previous signal (Reichenberger et al., 2018). 

Similarly, O'connor et al. (2008) demonstrated that the positive association 

between daily hassles (i.e., minor daily stressors) and unhealthy snack food 

consumption was moderated by negative emotional eating. Specifically, 
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individuals who scored highly on the DEBQ-EE scale showed significantly 

stronger positive associations between daily hassles and snacking. Moreover, 

their results showed that when other significant moderators of the daily hassles-

snack consumption association (i.e., dietary restraint, external eating, 

disinhibition, obesity and gender) were examined simultaneously with negative 

emotional eating, negative emotional eating was the only individual difference 

variable to emerge as a statistically significant moderator of the daily hassles-

snacking relationship.  

Female negative emotional eaters consume junk food in response to 

stress and negative affect.   

The assumption that stress and negative affective states elicit increased 

consumption of unhealthy junk foods is so widely accepted, that the large 

majority of laboratory studies that investigated the role of stress/negative 

affective states on consumption provided only unhealthy junk foods such as 

chocolate, cake, biscuits, potato crisps, pretzels, popcorn, ice-cream, tortilla 

chips, and candy (e.g., Appelhans et al., 2011; Bongers et al., 2013; Fay & 

Finlayson, 2011; Rutters et al., 2009; Sheppard‐Sawyer et al., 2000; Sproesser et 

al., 2014; Wallis & Hetherington, 2004; Ward & Mann, 2000). Further, the few 

laboratory studies that provided both junk food and healthy food (e.g., apple 

pieces, cherry tomatoes, carrot sticks, raisins, un-salted, unsweetened nuts) often 

reported only the effects of a stress/mood manipulation on overall consumption 

(E.g Lattimore & Caswell, 2004; van Strien et al., 2013b). However, the few 

laboratory studies that did examine the effects of stress/negative emotional states 

on consumption of healthy and junk foods separately, demonstrated that 

stress/negative emotional states increased consumption of high caloric, energy 
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dense, junk foods (Emond et al., 2016; Gardner et al., 2014; Oliver et al., 2000; 

Van Blyderveen et al., 2016; van Strien et al., 2013a). For example,  Zellner et al. 

(2006) exposed female participants to either a stress or no stress condition and 

provided them with a choice of healthy snack foods (grapes and peanuts) and 

unhealthy snack foods (MnMs¤ and potato chips). Their results showed that 

women in the stress condition consumed significantly more MnMs¤ than grapes, 

while women in the no stress condition consumed more grapes than MnMs¤. 

Their results support the notion that during times of stress and negative affect 

females shift their dietary preferences away from healthy food and towards 

unhealthy food.  

Similarly, naturalistic diary studies reveal that stress/negative affective 

states increase consumption of between-meal snack foods, which are often highly 

palatable, energy-dense, junk foods (Newman et al., 2007; O'connor et al., 2008; 

Zenk et al., 2014). Likewise, cross-sectional survey studies and qualitative studies 

also suggest that females endorsing negative emotional eating have lowered 

dietary healthiness (Sproesser, Strohbach, Schupp, & Renner, 2011), and 

consume unhealthy snack foods such as crisps, biscuits, chocolate and ice-cream 

in response to stress and other negative emotional states (Bennett, Greene, & 

Schwartz-Barcott, 2013; Konttinen, Männistö, Sarlio-Lähteenkorva, Silventoinen, 

& Haukkala, 2010; Wallis & Hetherington, 2009).  

Moreover, evidence that females are particularly prone to eating junk food 

in response to stress and negative emotional states arises from the comfort food 

literature. Comfort food has been defined as food that provides psychological, 

specifically, emotional comfort when consumed (Spence, 2017). Survey data and 

qualitative studies on comfort food preferences reveal that, in general, the 
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preferred comfort foods for females are junk foods (Dubé, LeBel, & Lu, 2005; 

Wansink, Cheney, & Chan, 2003; Wansink & Sangerman, 2000).  Wansink and 

Sangerman (2000) conducted a survey of comfort food preferences in 1005 (63% 

females) individuals across America and reported that the top three rated comfort 

foods by females were ice-cream (74%), chocolate (69%) and cookies (77%). In 

addition, such research demonstrates that women tend to eat these comfort foods 

in response to stress and negative affect (e.g., when they are feeling lonely, 

depressed or guilty).  

Overall, there is evidence that females endorsing or scoring high on 

measures of negative emotional eating increase their consumption in response to 

stress and negative emotional states. Additionally, the stress-induced eating, 

negative emotional eating and comfort food literature suggest that females who 

endorse or score high on measures of negative emotional eating increase their 

consumption of energy dense nutrient poor junk foods in response to stress and 

negative affect. Consequently, females endorsing negative emotional eating 

appear to be the most susceptible to negative emotional consumption of junk 

food.  

Associations of Negative Emotional Eating with Overweight/Obesity, Eating 

Disorder Psychopathology and Negative Emotionality 

Negative emotional eating and overweight/obesity. 

 Negative emotional eating as assessed by the DEBQ-EE subscale and 

similar measures has been shown to be related to higher Body Mass Index scores 

[BMI = weight (kg)/ height(m)2](BMI; Konttinen et al., 2010; Van Strien, 

Herman, & Verheijden, 2009), increases in BMI over one- and two-year periods 

(Dohle, Hartmann, & Keller, 2014; Koenders & van Strien, 2011; van Strien, 
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Herman, & Verheijden, 2012), greater weight fluctuations over a four-year period 

(Keller & Siegrist, 2015), difficulties losing weight during behavioural weight 

loss interventions (Braden et al., 2016; Teixeira et al., 2010) and bariatric surgery 

(Canetti, Berry, & Elizur, 2009). Since it has been reported that consuming 

energy dense, nutrient poor junk foods is a risk factor for overweight and obesity 

(WHO, 2003), and that eating in response to stress and negative affect often 

involves the consumption of such junk foods, it would follow that it is 

specifically NECJF that is associated with increases in BMI, greater weight 

fluctuations and, difficulties losing weight. In support of this Boggiano et al. 

(2015) examined individuals eating motives for consuming “tasty food” defined 

using examples of sweets, salty snacks, fast foods and fatty foods. Boggiano et al. 

found that coping motives, that is consuming these foods in an effort to deal with 

negative mood states and situations, predicted an increase in body mass index 

over a 2-year period. Thereby providing evidence that the propensity to consume 

junk food in response to negative emotions contributes to weight gain over-time.  

Negative emotional eating and eating disorder psychopathology. 

 In regards to the association between negative emotional eating and eating 

disorder psychopathology, it is theorized that individuals experiencing Bulimia 

Nervosa (BN) or Binge Eating Disorder (BED) engage in binge eating in an effort 

to distract themselves from their emotional distress or to provide comfort (Stice, 

2001). In support of this, there is a wealth of evidence demonstrating the 

antecedent role of negative affective states in triggering binge episodes (For a 

review see Haedt-Matt & Keel, 2011; Leehr et al., 2015). Negative emotional 

eating has been considered a subclinical form of disordered eating behaviour that 

shares similarities to binge eating (Courbasson, Rizea, & Weiskopf, 2008; Leehr 



Chapter One  21 

et al., 2015), and which is considered a risk factor for the later development of 

eating disorders (Stark, 2001; Stice, 2001). Given this, it would logically follow 

that negative emotional eating should be associated with eating disorder 

symptomatology. Consistent with this, researchers have reported positive 

correlations between scores on negative emotional eating scales and eating 

disorder symptomatology including body dissatisfaction and drive for thinness 

(Stark, 2001; Van Strien, Engels, Van Leeuwe, & Snoek, 2005) overeating/binge 

eating (Masheb & Grilo, 2006; Van Strien et al., 2005), and weight concern, 

shape concern and eating concern as measured by the Eating Disorder 

Examination Questionnaire (Masheb & Grilo, 2006; Ricca, Castellini, Sauro, et 

al., 2009). Furthermore, in support of this association individuals with Anorexia-

restrictive type, Anorexia-Binge/purge type and Bulimia Nervosa score 

significantly higher on negative emotional eating scales than do healthy control 

participants (Ricca et al., 2012). Given these associations between negative 

emotional eating and eating disorder psychopathology, and that negative 

emotional eating has been shown to be associated with increased consumption of 

energy dense nutrient poor so called junk foods in females, it would reasonably 

follow that it is negative emotional consumption of junk food that is associated 

with eating disorder psychopathology and is a risk factor for the development of 

eating disorder symptomatology in females. Importantly, Positive Emotional 

Eating has not been shown to be associated with weight gain/obesity (Nolan, 

Halperin, & Geliebter, 2010) or eating disorder psychopathology (Meule, 

Reichenberger, & Blechert, 2018). As such, it has been argued that eating in 

response to positive emotions is a normal, healthy eating behaviour. 

Consequently, the current thesis will focus on the mechanisms underlying 



Negative Emotional Eating 22 

individual differences in the tendency to consume junk food in response to 

negative emotions, and not positive emotions.   

Negative emotional eating and negative emotionality. 

Females who endorse negative emotional eating also appear to be more 

susceptible to experiencing greater negative emotionality in response to stress 

relative to those who do not endorse this eating style. Evidence for heightened 

negative emotional reactivity in those scoring high on measures of negative 

emotional eating from laboratory studies is scarce. Generally speaking, laboratory 

studies investigating the moderating role of negative emotional eating scores on 

the association between negative mood and consumption, do not examine 

whether the mood manipulation differentially impacts on the mood state of low 

and high negative emotional eaters. One study by Wallis and Hetherington (2004) 

compared the effects of a cognitive stressor versus an ego-threatening stressor on 

subsequent mood and consumption in participants in high and low negative 

emotional eating groups. Their results demonstrated that participants in a high 

negative emotional eating group and exposed to the ego-threatening stressor 

experienced the greatest reduction in their positive mood state following exposure 

to the stressor. However, two other studies examining the effect of a mood 

manipulation on subsequent affect failed to find evidence of an interaction 

between negative emotional eating scores and the mood condition participants 

were exposed to (Sproesser et al., 2014; Wallis & Hetherington, 2009). 

Nevertheless, evidence for heightened negative emotion vulnerability in females 

endorsing negative emotional eating comes from cross-sectional studies showing 

that scores on scales assessing negative emotional eating positively correlate with 

depressive symptomatology (Konttinen et al., 2010; Michopoulos et al., 2015; 



Chapter One  23 

Paans et al., 2018). For example, Paans et al. (2018) reported a positive 

association between self-reported negative emotional eating and depressive 

symptomatology that was dose-dependent such that negative emotional eating 

was greater when depression was of greater severity. Additionally, Michopoulos 

et al. (2015) reported that participants exposed to childhood trauma reported the 

highest level of current depressive symptomatology and emotional dysregulation, 

which fully mediated the association between their trauma exposure and 

heightened tendency to engage in negative emotional eating. Moreover, those 

scoring high on measures of negative emotional eating also report greater levels 

of negative affect in general (Macht & Mueller, 2007; Michopoulos et al., 2015; 

Van Strien, Schippers, & Cox, 1995), greater neuroticism (Macht & Mueller, 

2007), difficulty identifying feelings (Macht & Mueller, 2007; Van Strien & 

Ouwens, 2007) and greater emotional dysregulation (Michopoulos et al., 2015). 

Additionally, females endorsing negative emotional eating often rely on 

inadequate, maladaptive coping strategies (Appelhans et al., 2011; Raspopow et 

al., 2013; Spoor et al., 2007) the use of which is associated with greater negative 

affect and psychopathology (Aldao, Nolen-Hoeksema, & Schweizer, 2010). 

Consequently, it appears that those endorsing negative emotional eating general 

also experience greater negative emotionality, which may drive episodes of over-

eating, relative to those who do not endorse this eating style.  

Chapter Summary 

 In summary, the availability and consumption of highly palatable, energy-

dense, nutrient poor so called junk foods is a recognised risk factor for being 

overweight and obese. Therefore, it is important to understand the factors which 

drive consumption of these so-called junk foods. A review of the extant 



Negative Emotional Eating 24 

emotional eating literature demonstrates that females who score highly on 

existing negative emotional eating scales, or who endorse overeating in response 

to negative emotions, are particularly susceptible to the consumption of junk food 

in response to stress and negative emotional states. Furthermore, there is evidence 

suggesting that this tendency is positively associated with weight gain, eating 

disorder symptomatology and is a recognised risk factor for the development of 

eating disorders. Consequently, it is important to understand the mechanisms 

which drive individual differences in the tendency to consume a greater amount 

of junk food in response to negative emotions arising from unpleasant or stressful 

experiences. The next chapter will examine the evidence for the role of selective 

processing biases (attentional biases and approach-avoidance biases) in 

heightened negative emotionality in response to stress, and in unhealthy 

consumption behaviours to develop two hypothesised models of negative 

emotional consumption of junk food.  
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Chapter Two: The Hypothesised Models of Negative Emotional Consumption of 

Junk Food 

 This chapter focuses on reviewing the evidence for two hypothesised 

models of negative emotional consumption of junk food (NECJF). There are two 

variants of each model, one implicating an attentional bias and one implicating an 

approach bias, in underlying individual differences in the tendency to eat greater 

amounts of junk food in response to negative emotions following an unpleasant 

or stressful experience. The chapter begins by outlining the association between 

stress and negative emotional states and briefly describes the large individual 

differences that exist in this relationship. Following this, evidence for the causal 

contribution an attentional bias for negative emotional information makes to 

heightened emotional reactivity to a stressor, in both clinical and non-clinical 

populations, is reviewed. Similarly, the chapter then reviews evidence for the role 

of approach-avoidance biases for negative emotional information in heightened 

negative emotional reactivity to a stressor. This literature is used to inform two 

variants of the first model of NECJF. The chapter then turns to examining the 

evidence for attentional biases and approach-avoidance biases to appetitive food 

information in eating styles characterized by episodes of over-consumption. This 

literature is used to inform two variants of the second model of NECJF. Finally, 

the chapter presents an overview of the present research programme designed to 

subject the proposed models of NECJF to empirical scrutiny.  

The Association between Stress and Negative Emotional States 

Stress occurs when an individual perceives the demands (environmental 

and internal) placed on them as personally significant and threatening, and as 

exceeding their coping resources (Folkman & Lazarus, 1990). It is well document 
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that stress has effects on people’s cognitive-emotional states and behaviour 

(Folkman & Lazarus, 1990). There is a wealth of research linking daily stressors 

(e.g., being stuck in traffic, an argument with a spouse) with increases in negative 

mood and decreases in positive mood (Bolger, DeLongis, Kessler, & Schilling, 

1989; DeLongis, Folkman, & Lazarus, 1988; Smyth et al., 1998; van Eck, 

Nicolson, & Berkhof, 1998; Zautra, Affleck, Tennen, Reich, & Davis, 2005). 

However, there are large individual differences in physiological and emotional 

reactivity to stressors (Bolger & Zuckerman, 1995; Mroczek & Almeida, 2004; 

Stawski, Sliwinski, Almeida, & Smyth, 2008; Zautra et al., 2005), with some 

individuals experiencing a large increase in negative affect following a stressor, 

some experiencing a moderate increase, and a smaller proportion of individuals 

experiencing a decrease in negative affect following a daily stressor (Bolger et 

al., 1989). The association between stressors and emotional reactivity is 

moderated by sociodemographic variables such as education level (Almeida, 

2005) and age (Mroczek & Almeida, 2004), psychosocial variables such as 

personality traits (Bolger & Zuckerman, 1995), coping styles (Compas, Connor-

Smith, Saltzman, Thomsen, & Wadsworth, 2001) and perceived self-efficacy 

(Litt, 1988), and health factors (Almeida, 2005). Furthermore, attentional biases 

for negative emotional information have been associated with heightened 

vulnerability to experience negative emotionality in response to stressors 

(MacLeod, Rutherford, Campbell, Ebsworthy, & Holker, 2002; Mathews & 

MacLeod, 2002). 
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The Role of Attentional Biases in Moderating the Association between Stress 

and Negative Emotional Reactivity 

Attentional biases refer to the preferential allocation of attention to a 

particular category of information (MacLeod, Mathews, & Tata, 1986). An 

attentional bias can refer to facilitated orientation towards a particular category of 

information in the early stages of information processing (<500ms), maintained 

attention for, or difficulty disengaging attention from, a particular category of 

information in the later stages of information processing (>1000ms) (Armstrong 

& Olatunji, 2012). Attentional biases are commonly assessed using the visual dot 

probe task (DPT; MacLeod et al., 1986) in which two stimuli, one mood 

congruent (e.g., threat, dysphoric, negative emotion) and one neutral, appear 

simultaneously in two areas on a computer screen. Following the offset of these 

two stimuli (e.g., 500ms, 1000ms), a visual probe appears in the location of one 

of these previously presented stimuli, and participants are required to make a 

discriminatory response regarding the identity of the probe (e.g., p or q, nor p) as 

quickly as possible by pressing a corresponding key on a computer keyboard. 

Faster responses to discriminate the identity of probes occurring in the locus of 

mood-congruent stimuli suggest an attentional bias for the mood-congruent 

stimuli, while faster responses to discriminate the identity of probes occurring in 

the locus of neutral stimuli suggests an avoidance bias away from the mood-

congruent stimuli.  

Experimental research employing the dot probe task, and similar reaction 

time tasks as well as eye-tracking technology have demonstrated that individuals 

experiencing an anxiety disorder, and individuals with a heightened tendency to 

experience anxiety symptoms (high trait anxiety), have an attentional bias 
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towards threatening information in the early stages of visual processing (17ms-

500ms), while non-anxious individuals demonstrate avoidance of threatening 

information (Armstrong & Olatunji, 2012; MacLeod & Hagan, 1992; MacLeod et 

al., 1986; Mathews & MacLeod, 2002; Osinsky, Lösch, Hennig, Alexander, & 

MacLeod, 2012). Of course, some studies have failed to detect this anxiety-linked 

attention bias to threat (for a review see Van Bockstaele et al, 2014). Despite this, 

meta-analyses have found support for an anxiety-linked attentional bias with Bar-

Haim et al (2007) noting that the “meta-analytic finding [of a threat-related 

attentional bias] in anxious participants cannot be reduced to significance in the 

next 11,339 studies even if those studies yielded only null results.” (Bar-Haim et 

al, 2007, pg. 15). Thus, overall there is evidence that anxious individuals are 

faster to detect even minor threats in their environment relative to non-anxious 

individuals. On the other hand, depressed patients and individuals scoring high on 

measures of depressive symptomatology display maintained attention to self-

relevant, negative emotional stimuli in the later stages of information processing 

(>1000ms), due to difficulties disengaging attention from these stimuli, compared 

with non-depressed controls (Armstrong & Olatunji, 2012; Baert, De Raedt, & 

Koster, 2010; Joormann, Talbot, & Gotlib, 2007; Koster, De Raedt, Goeleven, 

Franck, & Crombez, 2005; Peckham, McHugh, & Otto, 2010; Sanchez, Vazquez, 

Marker, LeMoult, & Joormann, 2013). Moreover, while non-depressed healthy 

controls have been shown to have an attentional bias for positive information 

(facilitated and maintained), depressed individuals and those scoring high on 

measures of depressive symptomatology have an attentional bias away from 

positive emotional information as they are quicker to disengage attention from 

this type of information (Armstrong & Olatunji, 2012; Joormann et al., 2007; 
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Koster et al., 2005; Shane & Peterson, 2007). Despite this evidence, there are 

other studies which fail to find support for either attenuated attention towards 

positive emotional information or for enhanced attention for negative emotional 

information in dysphoria and depression. For example, a recent study by 

Elgersma et al (2018) examined attentional biases to negative, positive, threat and 

neutral words in four groups of participants: a major depression disorder (MDD) 

group, a comorbid MDD and anxiety disorder (AD) group, a remitted MDD 

(rMDD) group, and a control group. Their results failed to find support for the 

hypothesis that individuals with MDD (and no comorbid AD) showed either an 

enhanced attentional bias for negative information or attenuated attention for 

positive information at either short (500ms) or long (1250ms) stimulus 

presentation durations. However, there were some limitations of their study 

including a relatively smaller sample size for the MDD only group (n=29) 

compared with the comorbid MDD/AD group (n=86), rMDD (n=294) and control 

group (n=474). Thus, the power to detect a significant difference between the 

MDD only group and the control group may have been too small to detect a small 

to moderate significant difference between the two groups. Nevertheless, there 

are mixed findings with respect to the pattern of attention allocation to negative 

and positive information in dysphoria and depression especially when stimuli are 

presented subliminally or for shorter presentation durations (for a review see 

Mathews & Macleod, 2005). Despite heterogeneity in the results of individual 

studies on attentional bias in depression, two meta-analyses provide evidence that 

overall depressed individuals spend more time attending to negative emotional 

information and less time attending to positive emotional information (Armstrong 

& Olatunji, 2012; Peckham, McHugh & Otto, 2010).  
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Transient attentional biases to emotional information have also been 

observed in general, non-mood disordered, populations (Tamir & Robinson, 

2007; Wadlinger & Isaacowitz, 2006). For example, Bradley, Mogg, and Lee 

(1997) induced a dysphoric mood in non-clinical student participants who scored 

low on measures of depressive symptomatology and subsequently assessed their 

attentional bias to threat-related and depression-related negative words using the 

dot probe task. Their results showed that participants in the dysphoric mood 

induction condition showed significantly more vigilance for the depression-

related stimuli, but not the anxiety-related stimuli, than the participants in the 

neutral mood condition. Similarly, Mogg, Mathews, Bird, and Macgregor-Morris 

(1990) showed that a non-clinical population under high stress selectively 

allocated attention toward threat stimuli irrespective of their trait anxiety level.  

Importantly, these attentional biases have been shown to causally 

contribute to heightened negative emotionality in response to a stressor in both 

clinical and non-clinical populations (MacLeod et al., 2002). Evidence for this 

causal association emerges from cognitive bias modification (CBM) studies. 

These studies demonstrate that experimentally induced biases to avoid negative 

information reduces emotional reactivity to stressors (For a review see Grafton et 

al., 2017; Hallion & Ruscio, 2011). For example, Mathews and MacLeod (2002), 

report two experiments in which undergraduate students with no significant trait 

anxiety were trained to preferentially allocate attention either to threat (attend 

threat) or to neutral stimuli (avoid threat). Following this training, participants 

were exposed to either an insolvable anagram stress condition, or an easy to solve 

anagram condition (no stress) and participants’ emotional reactions were 

assessed. Mathews and MacLeod reported that participants trained to attend to 
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threat experienced greater increases in anxious and depressed mood following 

exposure to the anagram stress condition compared with those trained to avoid 

threat. Since these seminal studies, CBM procedures have been shown to be 

effective at reducing symptomatology and emotional reactivity to stress across a 

range of affective disorders including social anxiety (Amir, Weber, Beard, 

Bomyea, & Taylor, 2008; Schmidt, Richey, Buckner, & Timpano, 2009), 

generalized anxiety (Amir, Beard, Burns, & Bomyea, 2009) and depression 

(Browning, Holmes, Charles, Cowen, & Harmer, 2012; Yang, Ding, Dai, Peng, & 

Zhang, 2015) in subclinical and clinical populations. However, other studies have 

failed to find that CBM reduces symptomatology and/or emotional reactivity to a 

stressor (e.g., Baert, de Raedt, Schacht & Koster, 2010; Julian, Beard, Schmidt, 

Powers & Smits, 2012; McNally, Enock, Tsai & Tousian, 2013; Heeren, 

Mogoase, Philippot & McNally, 2015). Consistent with such null findings a 

meta-analysis by Cristea, Kok and Cuijpers (2015) concluded that the effects of 

CBM interventions on anxiety and depression were small and mostly non-

significant. Importantly though, as made clear by Grafton et al (2017), the meta-

analysis by Cristea, Kok and Cuijpers failed to distinguish between the process of 

CBM (i.e., the process of changing the cognitive bias) and the procedures 

designed to elicit the process of CBM.  As such Criesta, Kok and Cuijpers’ 

(2015) meta-analysis included studies in which the procedures intended to elicit 

the process of cognitive bias modification did not successfully do so (i.e., the 

cognitive bias was not changed). Thus, their findings show only that the 

procedures intended to elicit the process of CBM are unreliable in reducing 

symptomatology and emotional vulnerability to a stressor. Grafton et al (2017) 

demonstrated that in studies where the procedure intended to elicit the process of 
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CBM successfully did so (i.e., the cognitive bias was changed), the process of 

CBM was accompanied by a significant reduction in emotion vulnerability to a 

stressor. Therefore, overall, CBM studies in which the bias is successfully 

changed provide support for the causal role of attentional biases to negative 

emotional information in contributing to heightened negative emotion 

vulnerability.  

The causal role of an attentional bias to negative emotional information in 

contributing to heightened negative emotionality in response to a stressor is 

further supported by prospective studies in which early measures of attentional 

bias predict emotional reactivity to later stressful life events (Beevers & Carver, 

2003; MacLeod & Hagan, 1992; Osinsky et al., 2012). MacLeod and Hagan 

(1992) assessed the selective processing of negative information in a non-clinical 

sample of female participants who were awaiting a surgical procedure, and 

approximately 8-weeks later assessed the emotional functioning of those 

participants who had received a diagnosis of cervical pathology. Their results 

demonstrated that those who initially showed the greatest tendency to selectively 

process threat related information experienced the greatest level of dysphoria in 

response to the diagnosis. Similarly, Beevers and Carver (2003) recruited healthy 

controls and individuals with remitted depression and assessed their attentional 

bias to negative emotional information following a distressing mood induction. 

Seven weeks later they asked participants to report any adverse life events they 

had experienced in the intervening time frame, and their level of current 

depressive symptomatology. Their results revealed that an attentional bias to 

negative emotional information predicted greater levels of depressive 

symptomatology in response to stressful, adverse life events (Beevers & Carver, 
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2003) . Likewise, Osinsky et al. (2012) measured commencing first year 

university students’ attentional bias to negative emotional information at the 

beginning of semester (week 1) and measured changes in their anxious and 

depressive symptomatology across the semester (week 1 to week 13, with the first 

semester of university posing new ongoing mild challenges and stressors to 

commencing students). Their results showed that the students who initially 

displayed relatively greater attention to negative information subsequently 

reported greater elevations in anxiety and depressive symptomatology across the 

semester. Overall, these prospective studies provide supporting evidence that an 

attentional bias to negative information moderates the association between stress 

and negative mood, with individuals exhibiting an attentional bias to negative 

information showing greater negative emotionality in response to stress.  

The causal role of attentional bias to negative emotional information in 

contributing to heightened negative emotionality in response to a stressor is 

further supported by laboratory studies in which initial measurements of 

attentional biases predict subsequent emotional reactivity to a stressor 

(Ellenbogen, Schwartzman, Stewart, & Walker, 2006; Sanchez et al., 2013). For 

example, Sanchez et al. (2013) assessed attentional biases for negative and 

positive emotional faces and emotional reactivity to an anticipatory speech 

stressor in participants who meet diagnostic criteria for Major Depressive 

Disorder (MDD) and participants with no psychiatric diagnosis. Their results 

showed that participants with MDD exhibited impaired disengagement from sad 

faces, while healthy controls showed a bias to fixate for longer on positive, happy 

faces. Further, in response to the speech stressor, only MDD participants showed 

an increase in sadness, which continued beyond learning they would not have to 
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make the speech. Regression analysis showed that an attentional bias towards sad 

faces in the MDD group predicted the persistence of their sad mood following the 

termination of the stressor. Similarly, Ellenbogen et al. (2006) showed that slower 

attentional disengagement from negative emotional images predicted greater 

induced negative mood in response to a laboratory stress in a participant group 

which included depressed, anxious and healthy controls.  

From the above, it is clear that an attentional bias towards negative 

emotional information moderates the degree to which a stressor elicits negative 

emotionality in both clinical and non-clinical populations. It may be that 

individuals prone to negative emotional consumption of junk food (NECJF) 

respond to stressful experiences with greater elevations in negative mood, with 

disproportionality heightened negative mood eliciting greater junk food 

consumption, because of their dispositional pattern of attention allocation to 

negative and positive emotional information. Specifically, similar to the pattern 

of attention allocation seen in dysphoria and depression, it may be that heightened 

negative affectivity in response to a stressor in those prone to NECJF is due to 

both biased attention towards negative emotional information and biased attention 

away from positive emotional information.  That is, those prone to NECJF may 

have a dispositional attentional bias to negative emotional information relative to 

positive emotional information. Importantly, such a relative bias has been shown 

to be an equal or even a superior predictor of dysphoria compared to an absolute 

bias towards negative emotional information and an absolute bias away from 

positive emotional information (Shane & Peterson, 2007). Moreover, it is argued 

that such relative biases are advantageous as they simultaneously account for the 
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magnitude of both types of attentional bias and thus may be capable of detecting 

smaller effects than either absolute bias alone (Shane & Peterson, 2007). 

The Role of Approach-Avoidance Biases in Moderating the Association 

between Stress and Negative Emotional Reactivity 

 In addition to an attentional bias to negative emotional information 

moderating the degree to which a stressor induces a negative mood state, it may 

be that approach-avoidance biases also moderate the degree to which a stressor 

elicits negative mood. An approach bias is defined as an automatic action 

tendency towards rather than away from a particular category of information, 

while an avoidance bias is defined as an automatic action tendency away from 

rather than toward a particular category of information (Rinck & Becker, 

2007).There is a growing body of evidence suggesting that approach-avoidance 

biases contribute to emotional vulnerability in a variety of mood disorders. 

According to Strack and Deutsch’s (2004) reflective-impulsive dual process 

model, in the impulsive system, perceptual input (e.g., threatening image) 

activates behavioural schemata of approach and avoidance that is compatible with 

the automatic evaluation of the perceptual input (Strack & Deutsch, 2004).  That 

is, perceptual input evaluated as negative activates avoidance behaviour while 

input evaluated as positive activates approach behaviour (Chen & Bargh, 1999; 

Solarz, 1960).  

These automatic approach-avoidance behaviours can be assessed using 

overt action tendencies including isometric arm flexion (approach) and extension 

(avoidance) which decrease and increase the distance between the self and the 

perceptual input respectively. The Approach-Avoidance Task (AAT; Rinck & 

Becker, 2007) measures such overt action tendencies using a joystick which 
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participants either push away from themselves (avoidance) or pull towards 

themselves (approach) in response to a stimulus presented on a computer screen. 

There are two versions of this AAT- a relevant feature version and an irrelevant 

feature version. In the relevant feature version, stimulus content determines the 

direction of movement of the joystick (e.g., push negative emotional images, pull 

positive emotional images). In the irrelevant feature version, participants are 

instructed to respond as quickly and accurately as possible with a push or pull 

movement in response to an irrelevant stimulus feature (e.g., stimulus orientation, 

colour of the stimulus border). The feature irrelevant version of the AAT is 

argued to measure implicit/automatic responses as no conscious evaluation of the 

stimulus content is required to accurately perform the task. To ensure that push 

movements are interpreted as reflecting avoidance and pull movements are 

interpreted as reflecting approach (i.e., a self-referent interpretation) visual 

feedback has been incorporated into the AAT. To this end, a “zooming feature” 

has been added such that when participants pull the joystick the stimulus gets 

larger and when they push the joystick the stimulus gets smaller, thereby eliciting 

a self-referent interpretation of push-pull movements (Rinck & Becker, 2007)1. 

An approach bias is indicated by a faster response time to pull the joystick than to 

push it in response to a particular stimulus type, while an avoidance bias is 

indicated by a faster response time to push than to pull the joystick in response to 

a stimulus.  

                                                 
1 Without this zooming feature it is possible that push movements could be interpreted as 
approach behaviour (e.g. reaching your hand toward an object as you would to pat a dog) and that 
pull movements could be interpreted as avoidance behaviour (e.g. withdrawing your hand from an 
object as you would if you had nearly placed your hand on cockroach). This interpretation is 
referred to as an object-referent interpretation. See Rink and Becker (2007).  
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Research employing the AAT and similar measures demonstrate that 

approach-avoidance biases may contribute to emotional vulnerability in a variety 

of mood disorders. For example, avoidance biases for negatively valenced 

threatening information have been demonstrated in individuals with Social 

Anxiety Disorder (Heuer, Rinck, & Becker, 2007), in individuals with 

contamination related Obsessive-Compulsive Disorder (Najmi, Kuckertz, & 

Amir, 2010), and in phobic individuals (Rinck & Becker, 2007) while their non-

anxious counterparts usually do not exhibit this avoidance bias. Furthermore, 

studies employing Cognitive Bias Modification (CBM) procedures to train 

approach biases towards feared stimuli in individuals with contamination-related 

fears (Amir, Kuckertz, & Najmi, 2013), and in socially anxious individuals (Amir 

et al., 2008; Rinck et al., 2013; Taylor & Amir, 2012) demonstrate that successful 

training of an approach bias towards threatening information is accompanied by a 

reduction in anxious symptomatology in the face of a stressor. Similar to anxious 

populations, depressed participants exhibit an avoidance bias away from 

emotionally angry faces (Seidel et al., 2010) and an inhibited approach bias 

towards positive information as they spend less time approaching positive 

information, while healthy controls tend to exhibit a general positivity bias (i.e., 

they spend more time approaching positive information and avoiding negative 

information) (Bartoszek & Winer, 2015; Trew, 2011). Becker et al. (2016) 

demonstrated that training a general positivity bias (approach positively valenced 

information and avoid negatively valenced information) in dysphoric individuals 

was associated with attenuated emotional reactivity to a stressor, such that it 

functioned as a buffer against experiencing tension in response to a stressor. 

Similarly, Vrijsen et al. (2018) randomly allocated depressed inpatients receiving 
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treatment as usual to a positivity CBM condition (trained to approach general 

positive emotional information) or to a sham CBM control condition (in which 

participants pushed and pulled positive and neutral pictures with equal 

frequency). Depressive symptoms decreased significantly more in depressed 

inpatients allocated to the positivity CBM condition compared with participants 

in the control condition.  

From the above it is evident that approach-avoidance biases contribute to 

heightened negative emotionality in the face of stressors in both anxiety and 

depression. However, to date, the role of approach-avoidance biases to negative 

emotional information in contributing to heightened negative emotional reactivity 

in response to a stressor has not yet been established in either eating disordered 

populations or the general population. Nevertheless, given evidence that negative 

emotional eating in females is associated with greater negative affectivity and 

depressive symptomatology (see chapter 1), it may be that individuals prone to 

negative emotional consumption of junk food (NECJF) also exhibit inhibited 

approach to positive emotional information such that they are relatively quicker 

to approach negative emotional information compared with positive emotional 

information. As such, individuals prone to NECJF may respond to stressful 

experiences with greater elevations in negative mood, with disproportionality 

heightened negative emotionality eliciting greater junk food consumption, 

because of this relative preference to approach negative emotional information.  

The First Model of Negative Emotional Consumption of Junk Food 

The first hypothesised model states that there are individual differences in 

the degree to which stress elevates negative emotionality, with the tendency to 

experience disproportionality heightened negative emotionality in response to a 
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stressor contributing to greater junk food consumption. There are two variants of 

this model. The first variant attributes this tendency to experience heightened 

negative emotionality in response to stress to a dispositional attentional bias to 

negative emotional information relative to positive emotional information, while 

the second variant attributes this tendency to experience heightened negative 

emotionality in response to stress to a dispositional approach bias to negative 

emotional information relative to positive emotional information (see figure 2.0). 

Specifically, this first model proposes that individuals prone to NECJF 

experience greater elevations in negative mood in response to stress, compared 

with those who are not prone to NECJF, because they have a stronger 

dispositional attentional bias and/or approach bias to negative emotional 

information relative to positive emotional information, and elevations in negative 

mood mediates the association between stress and junk food consumption (see 

figure 2.0). This model will be referred to as the cognitive bias to negative 

emotional information model of NECJF with the first variant being labelled the 

attentional bias to negative emotional information model and the second variant 

being labelled the approach bias to negative emotional information model.  

Figure 2.0. The cognitive bias to negative emotional information model of 
NECJF which proposes that a relative dispositional attentional bias (AB) and/or 
Approach Bias (ApB) to negative emotional information moderates the degree to 
which a stressful experience elicits elevations in negative mood state, and 
elevations in negative mood mediates the association between exposure to an 
unpleasant or stressful experience and junk food consumption. The first variant of 
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this model implicates an attentional bias to negative emotional information 
relative to positive emotional information, while the second variant of this model 
implicates an approach bias to negative emotional information relative to positive 
emotional information.  

 

Mediation of the Association Between Negative Mood and Junk Food 

Consumption by Attentional Biases Towards Appetitive Junk Food 

Information 

As mentioned previously, there are individual differences in the extent to 

which individuals consume junk food in response to negative emotions, with 

research showing that females endorsing negative emotional eating are most 

susceptible to this eating behaviour (O'connor et al., 2008; Oliver et al., 2000; van 

Strien et al., 2013a; van Strien, Herman, Anschutz, et al., 2012; van Strien et al., 

2013b). Another cognitive mechanism that may explain why some individuals 

increase their consumption of junk food in response to negative emotional states 

compared with others are attentional biases towards appetitive food information. 

Attentional biases to appetitive food stimuli have been implicated in contributing 

to the development and maintenance of various eating disorders and 

dysfunctional eating styles (Brooks, Prince, Stahl, Campbell, & Treasure, 2011; 

Stroebe, Van Koningsbruggen, Papies, & Aarts, 2013). Research employing the 

dot probe task (DPT) demonstrates that overweight and obese participants 

respond to probes occurring in the locus of food stimuli faster than they do to 

probes occurring in the locus of control (non-food) stimuli, and tend to have a 

larger attentional bias for food stimuli relative to normal-weight participants (for 

a review see Hendrikse et al., 2015; Nijs, Muris, Euser, & Franken, 2010). 

Further, while normal weight individuals have been shown to have an attentional 

bias for food stimuli in a hunger condition and not in a satiated condition, obese 



Chapter Two 41 

individuals have been shown to exhibit an attentional bias to food stimuli in both 

a hunger and satiated condition (Castellanos et al., 2009). Thus, overweight and 

obese individuals appear to have an enduring attentional bias towards food 

stimuli, while normal weight individuals may only have a temporary bias towards 

food stimuli which is dependent on factors such as hunger level.  

An attentional bias for appetitive food information has also been 

demonstrated in restrained eaters, that is individuals who consistently restrict 

their intake due to weight and shape concerns, but often fail to do so (Forestell, 

Lau, Gyurovski, Dickter, & Haque, 2012; Hollitt, Kemps, Tiggemann, Smeets, & 

Mills, 2010; Papies, Stroebe, & Aarts, 2008), external eaters, individuals with a 

trait predisposition to eat in response to external food cues (Brignell, Griffiths, 

Bradley, & Mogg, 2009; Nijs, Franken, & Muris, 2009), and eating disordered 

populations (Brooks et al., 2011; Smeets, Roefs, van Furth, & Jansen, 2008). 

Importantly, individuals with binge eating disorder, in which negative affect 

precedes the majority of binge eating episodes (Haedt-Matt & Keel, 2011; Leehr 

et al., 2015), have been shown to have an early attentional vigilance (i.e., an 

attentional bias in the early stages of visual processing) for highly palatable, high-

caloric, unhealthy food stimuli (Deluchi, Costa, Friedman, Gonçalves, & Bizarro, 

2017; Schmitz, Naumann, Trentowska, & Svaldi, 2014).  

More recently, the causal role of attentional biases to food information in 

unhealthy [food] consumption has begun to be tested in cognitive bias 

modification (CBM) studies in which participants are trained to either attend to 

unhealthy food (e.g., chocolate, cake) or to avoid unhealthy food by attending to a 

neutral stimulus (e.g., shoes, office supplies), following which their unhealthy 

food consumption is assessed via a laboratory taste test or assessment of eating 
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disorder symptoms (Boutelle, Monreal, Strong, & Amir, 2016; Kemps, 

Tiggemann, & Elford, 2015; Werthmann, Field, Roefs, Nederkoorn, & Jansen, 

2014). For example, Werthmann et al. (2014) trained participants to either attend 

to or avoid chocolate in a single laboratory session and reported that among those 

participants who accurately completed the CBM training (i.e., among those with a 

high percentage of correctly performed trials), those who were trained to attend to 

cholate consumed significantly more chocolate in a subsequent taste-test than 

those trained to avoid chocolate.  

Similarly, Kemps et al. (2015) trained participants to either attend to or 

avoid chocolate in one training session or 5 weekly training sessions, and 

measured consumption of a chocolate food item (chocolate muffin) relative to a 

non-chocolate food item (blueberry  muffin) at post-training, 24 hours and 1-

week after the completion of training. Their results showed that participants who 

received 5 weekly training sessions to avoid chocolate consumed 

disproportionately less of the chocolate than the blueberry muffin at 24 hours and 

1-week post training, compared with those participants who were trained to 

attend to chocolate over 5-weekly training sessions. Furthermore, in a case study, 

Boutelle et al. (2016) trained a group of obese individuals who self-reported 

having binge eating episodes, to avoid food stimuli over an 8-week period that 

included 24-CBM training sessions. At 3-month follow up there was a significant 

reduction in binge eating episodes and weight for participants who completed the 

training. However, the results should be interpreted with caution as no control-

group was included in the study and the sample size was small (n=15). Finally, 

Kakoschke, Kemps, and Tiggemann (2014) demonstrated that training 

participants to attend to healthy food stimuli in a single session resulted in 
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participants consuming significantly more healthy food relative to unhealthy food 

in a laboratory taste-test compared with participants who were trained to attend to 

unhealthy food stimuli. These studies provide support for the causal role of an 

AB to food information in the development and maintenance of unhealthy 

consumption behaviours.  

To the best of my knowledge, no published study has examined 

attentional bias to food information in female negative emotional eaters compared 

with non-emotional eaters using attentional paradigms such as the dot probe task. 

There is, however, evidence for an attentional bias to food information in females 

who scored high on a measure of negative emotional eating from an 

electroencephalography (EEG) study by Blechert, Goltsche, Herbert, and 

Wilhelm (2014). In this study, event related potentials (ERPs) were recorded 

while participants who scored high versus low on a measure of negative 

emotional eating viewed high caloric food images under negative and neutral 

mood states. Those scoring high on the measure of negative emotional eating had 

more positive late positive potential amplitudes from 200ms-600ms over the 

occipito-parietal sites in a neutral and negative mood state, compared with those 

scoring low on the measure of negative emotional eating (Blechert, Goltsche, et 

al., 2014). Since the late positive potential is interpreted as reflecting maintained 

attention for motivationally relevant stimuli, it was concluded that females who 

scored high on a measure of negative emotional eating have an attentional bias 

for high-caloric food information compared with those who scored low on a 

measure of negative emotional eating (Blechert, Goltsche, et al., 2014). Further, 

in support of this, various studies examining attentional biases in individuals with 

other problematic eating styles using attentional paradigms such as the dot probe 
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task have reported a significant positive correlation between scores on negative 

emotional eating scales and attentional bias to food. For example, Castellanos et 

al. (2009) reported that a greater proportion of initial gaze fixations to food 

stimuli (both high and low calorie), measured using eye-tracking technology 

during a DPT, was correlated with higher negative emotional eating scores on the 

Dutch Eating Behaviour Questionnaire-Emotional Eating scale (DEBQ-EE). 

Similarly, Hummel, Ehret, Zerweck, Winter, and Stroebele-Benschop (2018) 

reported that women scoring higher on a measure of negative emotional eating 

also showed greater visual attention for food, as evident by more fixations to food 

stimuli (both high and low calorie). Thus, there is preliminary evidence to suggest 

that female negative emotional eaters, who appear to be the most susceptible to 

negative emotional consumption of junk food, have an attentional bias to 

appetitive food information independent of the emotional state they are in. 

Interestingly, no previous research has examined whether it is a stronger 

attentional bias to junk food stimuli compared with healthy food stimuli that 

contributes to female emotional eaters’ tendency to eat a greater amount of junk 

food (rather than healthy food) in response to negative emotional states. This 

seems important since in the real-world when an emotional eater makes a choice 

of what to eat they will nearly always be presented with both junk food and 

healthy food options, and a stronger attentional bias to junk food information 

relative to healthy food information may contribute to female emotional eaters’ 

preference for junk food while in a negative emotional state.  

Furthermore, it has been theorized in a reformulated negative 

reinforcement model of addiction that negative affect increases the incentive 

value of appetitive stimuli (e.g., junk food stimuli), activating the food-reward 
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system and increasing the motivation to eat (Baker, Piper, McCarthy, Majeskie, 

& Fiore, 2004). This increased motivation to eat should be reflected by increased 

attention being captured by appetitive food stimuli and enhanced automatic 

tendencies to approach food. Specifically, this model states that negative affect 

produces hot information processing, that is information processing that is 

emotion drive, simple, reflexive and spontaneous (Metcalfe & Mischel, 1999). 

Hot information processing biases attention to the perceived threat of negative 

affect and biases response selection processes such that avoiding/escaping 

negative affect becomes the individual’s primary motivational concern. The 

individual is then biased towards response options that have most effectively 

diminished negative affect in the past (e.g., drug use, junk food consumption), 

which increases the incentive value of the addictive stimuli (e.g., drug use 

stimuli, junk food stimuli). This increased motivation to use drugs or consume 

food will be reflected by enhanced automatic tendencies to attend to and 

approach appetitive stimuli (e.g., drug use stimuli, junk food stimuli) (Baker et 

al., 2004). Importantly, since overeating in response to internal cues has been 

considered a form of addictive behaviour (Barry, Clarke, & Petry, 2009; Volkow, 

Wang, Tomasi, & Baler, 2013), negative affect should elicit enhanced attentional 

biases to appetitive food stimuli in those individuals who increase their 

consumption in response to negative affective states.  

Similarly, the application of Robinson and Berridge’s Incentive 

Sensitization Theory of addiction (Robinson & Berridge, 1993) to food reward 

(Berridge, 1996, 2007, 2009), would also predict greater attention to and 

approach towards appetitive junk food stimuli in individuals prone to NECJF. 

The central premise of Incentive Sensitization Theory of addiction is that 
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repeated exposure to potentially addictive drugs (or junk food) can, in susceptible 

individuals, persistently change brain cells and circuits that normally regulate the 

attribution of incentive salience to stimuli. These brain changes render these brain 

circuits hypersensitive (“sensitised”) in a way that results in pathological levels of 

incentive salience (“wanting”) being attributed to drugs (or junk food) and drug 

associated cues (or junk food associated cues). This pathological level of 

incentive salience produces a bias in attention to drug associated stimuli (or junk 

food associated stimuli) and pathological motivation for drugs (or junk food) 

reflected by an approach bias towards drug stimuli (or junk food stimuli). 

Applying this theory to NECJF, individuals with a propensity to consume junk 

food in response to negative emotional sates may be hypersensitive (“sensitised”) 

to the incentive motivational effects of junk food consumption such that greater 

incentive-salience is attributed to junk food stimuli resulting in biased attention to 

and approach towards junk food stimuli. Moreover, there is evidences that stress 

and negative mood may enhance the attribution of incentive-salience to 

rewarding junk food stimuli (Pool, Brosch, Delplanque, & Sander, 2015) which 

would be reflected in a temporarily stronger attentional and approach bias to 

appetitive junk food stimuli while in a negative emotional state following an 

unpleasant or stressful situation for those individuals prone to NECJF.  

Finally, a shift of attention towards appetitive junk food stimuli would 

also be predicted by Heatherton and Baumeister’s escape theory (Heatherton & 

Baumeister, 1991) which states that individuals eat to escape from aversive self 

awareness in response to ego-threatening stressor by diverting their attention 

away from their internal state, and towards external food cues. In support of these 

models, Hepworth, Mogg, Brignell, and Bradley (2010) demonstrated that female 
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participants subjected to a negative mood induction had a stronger attentional bias 

to food information as measured by the DPT, relative to female participants 

subjected to a neutral mood induction. In line with these results, negative mood 

may elicit a temporarily stronger attentional bias to junk food stimuli in 

individuals prone to NECJF, compared with those individuals who do not engage 

in NECJF.  

In accordance with the above literature, it may be that heightened negative 

affect elicits a temporarily stronger attentional bias to junk food information in 

those prone to NECJF compared with those not prone to NECJF, and this 

temporarily stronger attentional bias mediates the association between negative 

mood and junk food consumption in those individuals prone to NECJF. 

Importantly, since those prone to NECJF will nearly always be presented with 

both junk food and healthy food options when they go to get food to eat (whether 

from the shops or their pantry/fridge), it may specifically be a temporarily 

stronger attentional bias for junk food information relative to healthy food 

information that contributes to their greater junk food consumption while in a 

negative mood state.  

Mediation of the Association between Negative Mood and Junk Food 

Consumption by an Approach Bias to Appetitive Junk Food Information 

As with attentional biases, approach-avoidance biases to food stimuli have 

also been implicated in contributing to the development and maintenance of 

various problematic unhealthy consumption behaviours (Kemps & Tiggemann, 

2015; Paslakis et al., 2016; Veenstra & de Jong, 2010, 2011). Accordingly, an 

approach bias towards appetitive junk food stimuli may also explain individual 

differences in the tendency to consume a greater amount of junk food in response 
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to negative emotions. For example, a stronger approach bias to food information 

has been demonstrated in restrained eaters (Veenstra & de Jong, 2010), external 

eaters (Brignell et al., 2009), high trait food cravers, those who experience 

frequent intense and specific cravings which promote consumption of desired 

food (Brockmeyer, Hahn, Reetz, Schmidt, & Friederich, 2015), and obese 

individuals (Kemps & Tiggemann, 2015) compared with healthy controls. 

Contrarily, patients with Anorexia Nervosa, defined by excessive and successful 

restriction of food intake, show a reduced or no motivational orientation (i.e., no 

approach bias) toward food information compared with healthy controls (Paslakis 

et al., 2016; Veenstra & de Jong, 2011). Broadly, these results suggest increased 

motivational saliency for food in problematic eating styles characterized by 

episodes of excessive consumption, and conversely decreased motivational 

saliency for food in eating disorders associated with excessive and successful 

restriction of food intake. Importantly, Cognitive Bias Modification (CBM) 

studies which re-train individuals to avoid unhealthy food cues and subsequently 

assess food consumption provide preliminary evidence for the role of an approach 

bias to appetitive junk food information in the development and maintenance of 

unhealthy consumption behaviours (For a review see Kakoschke, Kemps, & 

Tiggemann, 2017). For example, Brockmeyer et al (2015), in a proof of concept 

study, trained 30-high trait food cravers to avoid appetitive food stimuli using a 

training version of the Food-AAT in which food stimuli were always presented in 

the format which was to be pushed away. Their results showed that the training 

successfully elicited an avoidance bias of appetitive food stimuli and that this was 

associated with decreased episodes of eating an unusually large amount of food, 

decreased episodes of loss of control over eating, and decreased binge eating 



Chapter Two 49 

episodes. These results, however, should be interpreted with caution due to the 

lack of a control group. Similarly, Schumacher, Kemps and Tiggemann (2016) 

trained healthy female participants to either approach or avoid chocolate 

containing food stimuli using the training version of the food-AAT. Their results 

showed that training successfully modified approach-avoidance biases in the 

expected direction and that those trained to avoid chocolate ate significantly less 

of a chocolate muffin in a subsequent taste-test than those trained to approach 

chocolate. Despite these results supporting the causal role of an approach bias to 

appetitive food information in contributing to unhealthy consumption behaviours, 

other studies have failed to find that avoidance training of appetitive food stimuli 

positively impacted on consumption behaviour (see Becker, Jostmann, Wiers & 

Holland, 2015). 

In light of the literature reviewed above, and in accordance with the 

reformulated negative reinforcement models of addiction and the Incentive-

Salience Theory of food reward, it may be that negative affect elicits a 

temporarily stronger approach bias towards junk food stimuli in those who are 

prone to NECJF compared with those who are not prone to NECJF, and this 

approach bias mediates the association between negative mood and junk food 

consumption. Importantly, since in the real-world those prone to NECJF will 

nearly always be presented with a choice of junk food and healthy food, it may 

specifically be a temporarily stronger approach bias to junk food information 

relative to healthy food information that contributes to their tendency to eat a 

greater amount of junk food in response to negative emotional states.  
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The Second Model of Negative Emotional Consumption of Junk Food 

In light of the above reviewed literature, the second hypothesised model states 

that there are individual differences in the degree to which negative emotional 

states elicits junk food consumption, with the degree to which negative  

emotional states elicit temporarily stronger cognitive biases to junk food 

information relative to healthy food information accounting for these individual 

differences. There are two variants of this model. The first variant implicates an 

attentional bias to appetitive junk food information relative to healthy food 

information as a potential source of variation in individual differences in the 

tendency to consume a greater amount of junk food in response to negative 

emotions. The second variant implicates an approach bias to appetitive junk food 

information relative to healthy food information as a potential source of variation 

in individual differences in the tendency to consume a greater amount of junk 

food in response to negative emotions.  Specifically, this second model proposes 

that while in a negative mood states, individuals prone to NECJF will have a 

stronger attentional bias and/or approach bias to appetitive junk food information 

relative to health food information, compared with those who are not prone to 

NECJF, and this attentional bias and/or approach bias will mediate the 

association between negative mood and junk food consumption in individuals 

prone to NECJF (see figure 2.1). This model will be referred to as the cognitive 

bias to appetitive junk food information model of NECJF. The first variant of this 

model will be labelled the attentional bias to appetitive junk food information 

model while the second variant of this model will be labelled the approach bias 

to appetitive junk food information model.  
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Figure 2.1. The cognitive bias to appetitive junk food information model of 
NECJF that proposes that an attentional bias (AB) and/or approach bias (ApB) to 
junk food information relative to healthy food information while experiencing a 
negative mood state mediates the association between negative mood and junk 
food consumption in those prone to NECJF. The first variant of this model 
implicates an attentional bias while the second variant of this model implicates an 
approach bias to appetitive junk food stimuli.  
Putting it all Together: Two Hypothesised Models of Negative Emotional 

Consumption of Junk Food 

To summarise, the consumption of energy dense, nutrient poor junk foods is a 

recognised driving force behind the increasing prevalence of being overweight 

and obese (Swinburn et al., 2011), and is a recognised risk factor for weight gain 

(WHO, 2003). It is therefore important to understand the factors which promote 

the consumption of these junk foods. One factor that promotes the consumption 

of junk foods are negative emotional states (Macht, 2008). That is, some 

individuals increase their consumption of junk food in response to negative 

emotions. However, there are large individual differences in the tendency to 

increase consumption in response to negative emotional states; some individuals 

increase their consumption, others decrease their consumption, and some report 

no change in consumption (Bethune & Panlener, 2007; Macht, 2008; Wallis & 

Hetherington, 2009). A review of the extant emotional eating literature shows that 

females who endorse increasing their consumption in response to negative 

emotional states are the most at risk for increasing their consumption of junk food 

in response to negative mood states elicited by unpleasant or stressful experiences 
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(Emond et al., 2016; Oliver et al., 2000; van Strien et al., 2013a; van Strien, 

Herman, Anschutz, et al., 2012; Zellner et al., 2006).  

The overarching goal of the current research programme was to identify 

potential cognitive mechanisms underlying individual differences in the tendency 

to consume greater amounts of junk food in response to negative emotions 

following unpleasant or stressful experiences. Two models of Negative 

Emotional Consumption of Junk food were postulated with each model having 

two variants; one implicating an attentional bias and one implicating an approach 

bias (see figures 2.0 and 2.1). In regards to the cognitive bias to negative 

emotional information model, the degree to which stressful situations evoke 

negative emotionality differs across individuals. One recognised source of 

variability in this emotional reactivity to stress is selective processing biases to 

negative emotional information (MacLeod et al., 2002). Therefore, this first 

NECJF model draws from the cognitive psychology literature which 

demonstrates that attentional biases and approach-avoidance biases towards 

negative emotional information contribute causally to heightened negative 

emotional reactivity in response to stress (e.g., Becker et al., 2016; Mathews & 

MacLeod, 2002). In accordance with this literature, the first variant of this model 

proposes that an attentional bias to negative emotional information relative to 

positive emotional information moderates the association between a stressful 

experience and elevations in negative mood. The second variant of this first 

model proposes that an approach bias towards negative emotional information 

relative to positive emotional information moderates the association between a 

stressful experience and elevations in negative mood. Specifically, this cognitive 

bias to negative emotional information model postulates that those prone to 
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NECJF respond to stressful experiences with greater elevations in negative mood, 

compared with those who are not prone to NECJF, because they have a stronger 

dispositional attentional bias (variant one) and/or approach bias (variant two) 

towards negative emotional information relative to positive emotional 

information, with disproportionately heightened negative mood eliciting greater 

junk food consumption.  

The cognitive bias to appetitive junk food information model is premised on 

the unhealthy consumption literature, which demonstrates that an attentional bias 

and an approach bias towards appetitive junk food information contribute to the 

development and maintenance of eating disorders and dysfunctional eating styles 

associated with episodes of over-eating (for a review see Brooks et al., 2011; 

Kakoschke et al., 2017). Accordingly, the first variant of this model proposes that 

an attentional bias to appetitive junk food information relative to healthy food 

information will mediate the association between negative mood and junk food 

consumption. The second variant of this model proposes that an approach bias 

towards junk food information relative to healthy food information will mediate 

the association between negative mood and junk food consumption. Specifically, 

the cognitive bias to appetitive junk food information model proposes that 

elevations in negative mood will elicit a temporarily stronger attentional bias 

(variant one) and/or approach bias (variant two) towards appetitive junk food 

information relative to healthy food information in those prone to NECJF 

compared to those who are not prone to NECJF, and this attentional bias and/or 

approach bias will mediate the association between negative mood and junk food 

consumption in those individuals prone to NECJF.  



Two Hypothesised Models of Negative Emotional Consumption of Junk Food 54 

Overview of the Present Research Programme 

 The overarching aim of the current research programme was to test the 

feasibility of two independent models of Negative Emotional Consumption of 

Junk Food (NECJF; see figure 2.0 and 2.1). The cognitive bias to negative 

emotional information model implicates a stronger dispositional attentional bias 

and/or approach bias to negative emotional information in underpinning 

individual differences in negative emotional reactivity to stress, with 

disproportionality heightened negative emotionality in response to a stressor 

driving greater junk food consumption. The cognitive bias to appetitive junk food 

information model implicates a temporarily stronger attentional bias and/or 

approach bias to appetitive junk food information while experiencing a negative 

mood state in explaining individual differences in the tendency to consume junk 

food in response to negative emotional states. How each section of the present 

research programme sought to address the hypothesised models of NECJF is 

outlined below. 

Section 1- Preliminary testing of the hypothesised Models of negative 

emotional consumption of junk food. 

 Two studies were conducted in this research section. The first study 

sought to test the validity of the attentional bias variants of each of the two 

hypothesised models. The second study sought to test the approach bias variants 

of each of the two hypothesised models.  By employing a laboratory stress 

manipulation, mood assessment protocols, attentional bias assessment tasks and 

approach-avoidance bias assessment tasks used in previous studies examining the 

role of cognitive biases in emotional reactivity to stress, the two studies were able 

to examine whether a stronger dispositional attentional bias and/or approach bias 



Chapter Two 55 

to negative emotional information relative to positive emotional information 

contributed to greater negative emotionality in response to a stressor in those 

prone to NECJF. Further, by employing a consumption taste-test commonly used 

in emotional eating research, the two studies were able to examine whether 

negative mood following a stressor elicited a temporarily stronger attentional bias 

and/or approach bias to appetitive junk food information relative to healthy food 

information in those prone to NECJF, and if this temporarily stronger attentional 

bias and/or approach bias mediated the association between negative mood and 

junk food consumption in these individuals. In this first research section, the 

widely used Dutch Eating Behaviour Questionnaire emotional eating scale 

(DEBQ-EE) was employed to measure female participants tendency to eat a 

greater amount of junk food in response to negative emotional states. It is worth 

noting that the data for Study 1 and Study 2 were collected concurrently and the 

labelling of these studies was arbitrary.  

Section 2- Developing a self-report measure of individual differences 

in negative emotional consumption of junk food 

 Given that the data in Study 1 and Study 2 did not provide support for the 

assumption that the DEBQ-EE scale is measuring individual differences in 

NECJF, and given limitations inherent in the scale which suggest that it may not 

be optimal for measuring individual differences in NECJF, the second research 

section turned to the development of a specific measure of individual differences 

in NECJF. Specifically, in Study 3, the candidate items and structure of the new 

self-report questionnaire, the Emotional Consumption of Food Questionnaire, 

were developed and subjected to exploratory factor analysis. In Study 4, the 

factor structure that emerged in study 3 was tested using confirmatory factor 
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analysis. In addition, invariance testing was conducted to compare the factor 

structure of the new self-report measure across gender and body mass index 

classes, and the ability of the new measure in predicting BMI, eating disorder 

symptomatology and maladaptive coping was tested. A separate factor for items 

pertaining to the consumption of junk food in response to negative emotions 

emerged and as such a NECJF-scale score was created by taking the average of 

the items that loaded on this factor. Higher scores (i.e., >6) on this NECJF-scale 

reflect a propensity to eat a greater amount of junk food in response to negative 

emotional states. Importantly, higher scores on this NECJF-scale predicted 

greater BMI, more severe eating disorder symptomatology and the use of 

maladaptive coping strategies, suggesting that this new measure could be 

employed as a measure of individual differences in the tendency to consume a 

greater amount of junk food in response to negative emotions.  

Section 3- Re-testing the hypothesised models of negative emotional 

consumption of junk food with a specific measure of individual 

differences in this eating behaviour.  

 Armed with a new measure of individual differences in negative 

emotional consumption of junk food, Studies 5 and 6 re-examined the validity of 

each variant of the two hypothesised models of NECJF. Study 5 and 6 employed 

the same methodological approach utilised in Studies 1 and 2 with the exception 

that participants also completed the new Emotional Consumption of Food 

Questionnaire at the end of the experimental session. Employing the same 

method, including stress manipulation and taste-test procedures, would ensure 

that any significant findings in these two studies could be attributed to the more 

precise measurement of individual differences in NECJF using the newly 
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developed questionnaire, rather than because a different stress manipulation or 

taste-test procedure was employed. Therefore, although it was possible that the 

data in Studies 1 and 2 did not support the assumption that the DEBQ-EE scale is 

measuring individual differences in NECJF because variation in consumption 

within the contrived laboratory experience did not accurately index the real-world 

phenomenon of NECJF, due to inherent limitations of attempting to bring this 

real-world phenomenon into the laboratory, this alternative possibility was not 

perused in the current research programme. Accordingly, no changes were made 

to the contrived laboratory experience in the third research section. 

 Overall then, this research programme aims to verify the validity of two 

hypothesised models of NECJF.  The first model implicates an attentional bias 

(variant one) and/or an approach bias (variant two) to negative emotional 

information relative to positive emotional information in contributing to 

heightened negative emotionality in response to stress, with disproportionately 

heightened negative mood driving greater junk food consumption. The second 

model implicates an attentional bias (variant one) and/or an approach bias 

(variant two) to appetitive junk food information relative to healthy food 

information in accounting for individual differences in the negative affect- junk 

food consumption association. In attempting to identify the cognitive mechanisms 

that contribute to individual differences in NECJF this research has practical and 

theoretical implications with regards to the measurement of individual differences 

in NECJF, and with regards to creating the conditions necessary to observe 

NECJF in the laboratory. The theoretical and practical implications of the results 

of this research programme will be considered in the final chapters of this thesis.  
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Chapter Three: The Role of Attentional Biases to Negative Emotional Information 

and Appetitive Junk Food Information in Negative Emotional Consumption of Junk 

Food 

Introduction 

As outlined in chapter one, an identified risk factor for being overweight 

and obese is the ready availability and consumption of energy-dense, nutrient 

poor so called junk foods (WHO, 2003). One factor that has been shown to drive 

consumption of these so called junk foods is negative emotions. However, there 

are individual differences in the tendency to eat in response to negative emotional 

states (Greeno & Wing, 1994; O'connor et al., 2008) with some people 

increasing, others decreasing, and a smaller percentage reporting no change in 

their consumption (Macht, 2008). As reviewed previously, females who score 

highly on various self-report measures of negative emotional eating 

have been shown to increase their consumption of junk food in response to 

negative emotional states (Bennett et al., 2013; Emond et al., 2016; Oliver et al., 

2000; Zellner et al., 2006).  

This pattern of consumption has been considered a maladaptive coping 

strategy (Spoor et al., 2007) aimed at distracting oneself from and hence 

alleviating negative emotional states (Heatherton & Baumeister, 1991; Polivy & 

Herman, 1993), and has been shown to be a risk factor for weight gain (Dohle et 

al., 2014; Koenders & van Strien, 2011) and eating disorder symptomatology  

(Stice, Presnell, & Spangler, 2002). Given this, it is important to understand the 

mechanisms that drive individual differences in the tendency to eat greater 

amounts of junk food in response to negative emotions arising from unpleasant or 

stressful experiences. Recall, that the phenomenon of eating a greater amount of 
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junk food in response to negative emotional states following unpleasant or 

stressful experiences will be referred to as Negative Emotional Consumption of 

Junk Food (NECJF) throughout this thesis, while individual differences in the 

tendency to consume a greater amount of junk food in response to negative 

emotions will be referred to as NECJF-disposition. The aim of this study was to 

test two hypothesised models of NECJF, one of which implicates an attentional 

bias (AB) to negative emotional information and one of which implicates an 

attentional bias to appetitive junk food information, as sources of variation that 

contribute to individual differences in NECJF.  

The first hypothesised model states that there are individual differences in 

the degree to which stress elevates negative emotionality, with the tendency to 

experience disproportionality heightened negative emotionality in response to 

stress contributing to greater junk food consumption. The model attributes this 

tendency to experience heightened negative emotionality in response to stress to a 

dispositional attentional bias to negative emotional information. Consistent with 

the literature reviewed in chapter two, an AB to negative emotional information 

has been shown to causally contribute to heightened negative emotionality in 

response to stress in both clinical and non-clinical populations. However, no 

study has yet assessed whether an AB to negative emotional information 

contributes to heightened negative emotionality in response to stress in those 

prone to increasing their consumption of junk food in response to negative 

emotions (i.e., in those with a high NECJF-disposition). Deroost and Cserjési 

(2018) reported that both males and females scoring high on the Dutch Eating 

Behaviour Questionnaire emotional eating scale (DEBQ-EE) exhibited significant 

attentional avoidance of emotional faces, regardless of their emotional valence 
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(i.e., positive and negative facial expression). However, they did not examine 

whether this pattern of information processing contributed to heightened negative 

emotionality in response to a stressor. In accordance with the AB literature 

reviewed in chapter two, the first model of NECJF specifically proposes that 

individuals prone to NECJF experience greater elevations in negative mood in 

response to a stressor, compared with those who are not prone to NECJF, because 

they have a stronger dispositional attentional bias to negative emotional 

information, and elevations in negative mood mediates the association between a 

stressor and junk food consumption (see figure 3.0). This first model will be 

referred to as the attentional bias to negative emotional information model and is 

the first variant of the hypothesised cognitive bias to negative emotional 

information model of NECJF (see Chapter 2). Precisely, this model implicates a 

stronger dispositional attentional bias to negative emotional information relative 

positive emotional information in contributing to the tendency to experience 

disproportionality heightened negative emotionality in response to a stressor.  

Figure 3.0 The attentional bias to negative emotional information model of 

negative emotional consumption of junk food. AB=attentional bias.  

 
The second hypothesised model of NECJF states that there are individual 

differences in the degree to which negative emotional states elicit junk food 

consumption, with the degree to which negative emotional states elicit a 

temporarily stronger attentional bias to junk food information accounting for 
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these individual differences. As reviewed in chapter two an AB to food stimuli 

has been implicated in eating styles associated with episodes of over-

consumption. Since NECJF is defined by episodes of increased junk food 

consumption in response to negative emotional states, it may also be associated 

with a stronger AB to appetitive junk food stimuli. In support of this previous 

research has demonstrated an AB to high-caloric food stimuli in females scoring 

high on the DEBQ-EE scale (Blechert, Goltsche, et al., 2014), and significant 

positive correlations have been shown between DEBQ-EE scores and AB scores 

to food stimuli (Castellanos et al., 2009; Hummel et al., 2018).  

Importantly, it has also been shown that females exposed to a negative 

mood induction have a stronger AB to food stimuli compared with those exposed 

to a neutral mood induction (Hepworth et al., 2010). Therefore, there is some 

evidence that heightened negative mood is accompanied by a temporary shift of 

attention toward food information in females. However, it remains to be seen 

whether those females who are prone to NECJF respond to elevations in negative 

mood with a stronger shift of attention to junk food information relative to those 

who are not prone to NECJF. A stronger tendency to attend to junk food 

information while in a negative mood state, for individuals who rely on junk food 

consumption to alleviate their negative affective states, would be consistent with 

Baker et al. (2004) reformulated negative reinforcement model of drug addiction, 

which can be applied to food reward (E.g., Volkow et al., 2013). This model 

states that negative affect produces hot information processing that biases 

attention to negative affect and biases response selection so that avoiding, or 

escaping, negative affect becomes the individuals primary motivational concern. 

The individual is then biased towards response options that have been most 
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effective at reducing negative affect in the past (e.g., drug use, junk food 

consumption), and this increases the incentive salience of addictive stimuli (i.e., 

drug use stimuli, junk food stimuli). This increased incentive salience will be 

reflected by attention being more easily and readily captured by drug use or junk 

food stimuli (i.e., an attentional bias). A shift of attention towards addictive 

stimuli while experiencing heightened negative mood following stress would also 

be predicted by Robinson and Berridge’s (1993) Incentive Sensitisation Theory 

of addiction, which can be applied to food reward (Berridge, 1996).  

Consistent with these models of addiction, the second model of NECJF 

specifically proposes that while in a negative mood state, individuals prone to 

NECJF will have a stronger attentional bias to appetitive junk food information, 

compared with those not prone to NECJF, and this attentional bias will mediate 

the association between negative mood and junk food consumption in individuals 

prone to NECJF (see figure 3.1). This model will be referred to as the attentional 

bias to appetitive junk food information model, and it is the first variation of the 

cognitive bias to appetitive junk food information model rationalised in chapter 

two.  Precisely this model implicates an attentional bias to junk food information 

relative to healthy food information as contributing to individual differences in 

negative emotional consumption of junk food.  
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Figure 3.1 The attentional bias to appetitive junk food model of negative 
emotional consumption of junk food.  

 

In the current study, female participants who varied in their tendency to 

eat junk food in response to negative emotions were recruited. The Dutch Eating 

Behaviour Questionnaire emotional eating scale (DEBQ-EE) measures an 

individual’s frequency of desiring to eat in response to negative emotional states. 

Research suggests that females who score high on this scale tend to consume 

unhealthy snack food such as chocolate, ice-cream and crisps in response to 

negative emotions (e.g., O'connor et al., 2008; Oliver et al., 2000). As such, in the 

current study the DEBQ-EE scale was employed as a measure of a participant’s 

propensity to increase their consumption of junk food in response to negative 

emotions arising from an unpleasant or stressful experience.  

To assess the attentional biases implicated in the two models of NECJF 

under empirical scrutiny a modified version of the Dot Probe Task (DPT; 

MacLeod et al., 1986) was employed. In this task a representational image 

(emotional information or food information) and a non-representational image 

(abstract art) appear side by side. Following the offset of these two images a 

probe appears in the location of one of the previously presented images and 

participants are required to make a discriminatory response regarding the identity 

of the probe as quickly as possible. Faster responding to accurately discriminate 

probes in the location of the representational images indicates an AB to 
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representational images, while faster responding to accurately discriminate probes 

in the location of the non-representational image indicates attentional avoidance 

of representational images. To assess the attentional biases implicated in the two 

models of NECJF using the DPT two sets of images were required. To measure 

the AB to negative emotional information a set of negative emotional stimuli and 

positive emotional stimuli were required. This allowed for the calculation of an 

AB score indexing whether participants showed an AB to negative emotional 

information over positive emotional information. To measure the AB to junk food 

information a set of healthy food stimuli and junk food stimuli were required. 

Again, this allowed for the calculation of an AB score indexing whether 

participants showed an AB to junk food over healthy food.  

Half of the DPT trials were presented prior to a stress manipulation, to 

measure participants dispositional attentional bias to negative emotional 

information, and half of the trials were presented following and during the stress 

manipulation, to examine whether elevations in negative mood state elicit a 

temporarily stronger AB to junk food information in those prone to NECJF.  

To test the validity of the models under empirical scrutiny, female 

participants completed half of the DPT trials, were then exposed to either a high 

stress condition or a low stress condition, and then completed the remaining DPT 

trials (with intervening “top ups” of the stressor task throughout these trials). The 

high stress condition was designed to elicit elevations in negative mood state, 

while the low stress condition was designed so that is would not elevate negative 

mood. Throughout the experiment participants rated their negative mood, using a 

visual analogue scale, to assess their negative emotional reactivity to the two 

stress conditions. Negative mood ratings also allowed for the confirmation of the 
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assumption that participants in the two stress conditions completed the second 

half of the DPT trials in differing mood states. Following the stress manipulation 

task and completion of the DPT, participants partook in a bogus taste-test of four 

bite sized junk foods; potato crisps, salted pretzels, MnM’s and chocolate chip 

cookies. This provided a measure of the total kilojoules of junk food each 

participant consumed.  

Prior to testing the validity of the two hypothesised models of NECJF 

under empirical scrutiny two assumptions must first be verified. The first 

assumption to be verified is that exposure to the high stress condition elicited 

significantly greater elevations in negative mood compared with the low stress 

condition. The second assumption to be verified is that, in females, the DEBQ-EE 

scale is measuring individual differences in the tendency to consume junk food in 

response to negative emotional states elicited following exposure to a stressor. 

This second assumption would be verified by confirming the prediction that 

exposure to the high stress condition elicits increased junk food consumption 

compared to exposure to the low stress condition, and that this association is 

mediated by negative mood scores, but only for those scoring high on the DEBQ-

EE scale, and not for those scoring low on the DEBQ-EE scale. If these two 

assumptions are not satisfied the validity of the proposed models of NECJF 

cannot be tested; only if they are met will it be known that participants with a 

greater propensity to consume junk food in response to negative emotions are 

being distinguished from, and compared to, participants who do not have a 

propensity to consume junk food in response to negative emotions.  

To summarise, the current study set out to test the validity of two 

independent models of NECJF. The attentional bias to negative emotional 
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information model proposes that individuals prone to NECJF experience greater 

elevations in negative mood in response to a stressor, compared with those who 

are not prone to NECJF, because they have a stronger dispositional attentional 

bias to negative emotional information relative to positive emotional information, 

and elevations in negative mood mediates the association between a stressor and 

junk food consumption. Three predictions are derived from this model: 

1. For participants in the high stress condition, but not the low stress 

condition, participants scoring higher on the Dutch Eating Behaviour 

Questionnaire-Negative Emotional Eating scale (DEBQ-EE) will 

experience greater elevations in negative mood, while those scoring lower 

on the DEBQ-EE scale will experience less elevations in negative mood.  

2. Participants scoring higher on the DEBQ-EE scale will have a stronger 

dispositional attentional bias to negative emotional information than those 

scoring lower on the DBEQ-EE scale.  

3.  An attentional bias to negative emotional information will moderate the 

degree to which the high stress condition elevates negative mood.  

Confirmation of these predictions will serve to validate the attentional bias 

variant of the cognitive bias to negative emotional information model of NECJF. 

 The attentional bias to appetitive junk food information model of NECJF 

proposes that while in a negative mood state, individuals prone to NECJF have a 

stronger attentional bias to appetitive junk food information relative to healthy 

food information, compared with those not prone to NECJF, and this attentional 

bias mediates the association between negative mood and junk food consumption 

in individuals prone to NECJF. Two predictions are derived from this model: 
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1. The negative mood evoked by the high stress condition will elicit a 

stronger attentional bias to junk food stimuli in those scoring high on the 

DEBQ-EE scale than in those scoring low on the DEBQ-EE scale.  

2. The negative mood evoked by the high stress condition will result in 

greater junk food consumption, and an attentional bias to junk food 

information while in a negative mood state will mediate the association 

between negative mood and junk food consumption for those participants 

scoring high on the DEBQ-EE scale, but not for those scoring low on the 

DEBQ-EE scale. 

Confirmation of these two predictions will provide support for the attentional 

bias variant of the cognitive bias to appetitive junk food model of NECJF.  

Method 

Participants 

Female participants were needed to test the proposed models of NECJF as 

this is a phenomenon most often seen in females (Greeno & Wing, 1994; Oliver 

et al., 2000; Zellner et al., 2006). In addition, female participants who did not 

have any specific dietary requirements (e.g., specific allergies, vegetarian/vegan) 

were required since individuals with specific dietary requirements may show 

atypical responses to certain food stimuli, and food employed in the consumption 

taste-test was held constant across all participants. Sample size was determined 

based on a simulation study conducted by Preacher, Rucker and Hayes (2007) 

showing that the power of a moderated-mediation (PROCESS model= 14) to 

detect a medium and large regression coefficient was .66 and .97, respectively, 

for a sample size of 50, and .95 and .99, respectively, for a sample size of 100. 

This simulation study showed that adequate power (i.e. >.80) to detect a small 
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regression coefficient occurred only when the sample size was > 500. Since it 

was not possible to recruit this many participants in the context of a PhD study a 

sample size of 80 was chosen since this would provide adequate power to detect a 

medium and large regression coefficient (Preacher, Rucker & Hayes, 2007). 

Eighty-one female undergraduate psychology students recruited from the 

University of Western Australia and Flinders University with a mean age of 21.10 

(SD=6.09, range=17-63) participated for course credit. Participants were 

randomly allocated into one of two groups, each of which would be assigned to 

different experimental conditions. Half of the participants were allocated to a 

group which would receive a high stress experience, while half of the participants 

were allocated to a group which would receive a low stress experience. This gave 

rise to a between group factor of Stress Condition (high stress vs. low stress). For 

two of the participants, their computer data failed to save and so they were 

excluded from the analyses resulting in a final sample of n=79.  

It was necessary that participants in the two conditions did not differ on 

variables known to affect eating including age, body mass index (BMI), dietary 

restraint and external eating. Additionally, it was important that participants in the 

two conditions did not differ on their Dutch Eating Behaviour Questionnaire- 

Emotional Eating scores (DEBQ-EE). The high stress condition (n=38) had a 

mean age of 22.22 (SD=7.90), a mean BMI of 23.39 (SD=5.06), a mean Dutch 

Eating Behaviour Questionnaire (DEBQ) restraint score of 2.58 (SD=.97), a mean 

DEBQ external eating score of 3.31 (SD=.52), and a mean DEBQ emotional 

eating score of 2.98 (SD=.92). The low stress condition had a mean age of 19.89 

(SD=2.81), a mean BMI of 22.42 (SD=3.78), a mean DEBQ restraint score of 

2.79 (SD=.81), a mean DEBQ external eating score of 3.41 (SD=.48), and a mean 
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DEBQ emotional eating scores of 2.72 (SD=.68). Importantly, the high stress and 

low stress conditions did not differ in terms of their age, U=600.002, z=-1.79, 

p=.074, BMI, t(78)=-0.94, p=.348, restraint scores, t(77)0.97, p=.336, external 

eating scores, t(77)=0.90, p=.371, or their DEBQ-EE scores, t(77)=-1.48, p=.144.  

Materials 

Dutch Eating Behaviour Questionnaire (DEBQ).  

 The DEBQ is a 33-item self-report questionnaire with three subscales 

designed to measure three eating styles: restrained eating (e.g. “Do you try to eat 

less at mealtimes than you would like to eat?”); negative emotional eating (e.g. 

“Do you have a desire to eat when you are depressed or discouraged?”) and; 

external eating (e.g. “If you walk past the baker, do you have the desire to buy 

something delicious?”) (Van Strien et al., 1986). Responses are measured on a 5-

point Likert scale ranging from 1 never to 5 very often with higher scores 

indicative of greater levels of a particular eating style. The current study utilised 

the negative emotional eating scale to measure individual differences in NECJF 

in female participants. The factor structure and reliability of the DEBQ has been 

confirmed in healthy and eating disordered samples (Van Strien et al., 1986; 

Wardle, 1987). Cronbach’s alpha in the current sample was estimated at .92 for 

the restraint scale, .91 for the negative emotional eating scale, and .72 for the 

external eating scale.  

Mood visual analogue scale (MVAS).  

To assess negative mood during the experimental session a visual 

analogue mood scale was programmed for computer delivery. Participants were 

asked to “please rate the intensity of negative mood that you are currently 

                                                 
2 Mann-Whiney U test performed as the age variable was not normally distributed.  
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feeling”. The mood scale consisted of a horizontal line, divided into ninety 

equally sized partitions and anchored at seven equally spaced points labelled 

none, very mild, mild, moderate, strong, very strong and extreme. To indicate 

their level of negative mood participants were required to move the cursor along 

the horizontal line using the computer mouse and to left click the mouse to 

submit their answer. This yielded a negative mood score between 1 and 90 

depending on which partition of the line was selected, with higher scores 

indicating greater intensity of negative mood. These negative MVAS ratings will 

be referred to as negative mood scores. Three composite mood scores were 

calculated from these negative mood scores. Firstly, mean negative mood scores 

immediately prior to completion of dot probe task trials (immediately following 

an anagram block) during phase 2 of the experiment were calculated. Secondly, 

mean negative mood scores immediately following completion of dot probe task 

trials (prior to any subsequent anagram block) during phase 2 of the experiment 

were calculated. Third, an elevation in negative mood score was calculated for 

each participant by subtracting their negative mood score immediately prior to the 

first block of anagrams from their negative mood score immediately following 

the final block of anagrams. Positive scores reflect an increase in negative mood 

over completion of the stress manipulation task while negative values reflect a 

decrease in negative mood over completion of the stress manipulation task.  

Hunger visual analogue scale (HVAS).  

 Participants rated their subjective level of hunger on a 100-mm visual 

analogue scale anchored at 0 “not hungry at all” and 100 “extremely hungry”. 

This scale was presented to participants on a piece of paper, and participants were 

instructed to place a small vertical line along the visual analogue scale to indicate 



Chapter Three 72 

their current level of hunger at three time points: prior to commencing the 

experiment, before the consumption taste-test and after the consumption taste 

test.  

Demographics information sheet.  

 Asked participants to provide their age in years, to record the last time 

they had eaten or drank anything (except water) in hours estimated to the nearest 

15 minutes, and to record their current level of hunger on a HVAS.   

Taste-test questionnaire. 

 Assesses participants perceptions of the different foods provided during 

the consumption taste-test. Specifically, respondents are asked (1) how sweet is 

this food?  (2) how salty is this food? (3) how crumbly is this food? (4) how 

good-tasting is this food? (5) how much do you like this food? and (6) how likely 

are you to purchase this food?.  Responses are given on a 100mm horizontal line 

anchored at 0 not at all and 100 extremely, by placing a small vertical line (|). All 

six questions appeared on a single A4 page and there was a page for each bowl of 

food provided. The taste-test questionnaire was administered to disguise the true 

nature of the consumption taste-test and as such responses on this questionnaire 

were not pertinent to testing the hypothesised models.  

Apparatus.  

The tasks were run on a Hewlett-Packard PC with a standard QWERTY 

keyboard and a 21.5-inch colour monitor set at a resolution of 1920 x 1080 

pixels. All tasks responses were recorded using a standard QWERTY keyboard 

and a two-button mouse. Food bowls were weighed in grams using Savannah 

Prodigy kitchen scales which are capable of detecting graduations of one gram. 

Participants weight was measured using bathroom scales with a capacity of 150kg 
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and 100g increments. Height was measure in centimetres using a standard 

measuring tape with 1mm increments. 

Pictorial stimuli. 

To assess the attentional biases implicated in the two hypothesised models 

of negative emotional consumption of junk food (NECJF), two sets of pictorial 

stimuli were required. The first stimuli set, herein labelled the “Emotional 

Stimulus Set,” included 64-emotional representational images with half depicting 

negative emotional information, herein labelled the “Negative Emotional 

Stimulus Subset”, and the other half depicting positive emotional information, 

herein labelled the “Positive Emotional Stimulus Subset”. Specifically, for the 

two emotional stimulus subsets there was a requirement that they were equal in 

their emotional intensity (i.e., arousal), but differed in their valence. The second 

stimulus set, herein labelled the “Food Stimulus Set”, included 64-food 

representational images with half depicting healthy food, herein labelled the 

“Healthy Food Stimulus Subset”, and half depicting unhealthy junk food, herein 

labelled the “Junk Food Stimulus Subset”. Additionally, 128- non-

representational images of an abstract nature which were neutrally valenced were 

required for use in the dot probe task. The non-representational images will be 

referred to as the “Abstract Stimulus Set”.  

Images for the Emotional Stimulus Set was selected from the International 

Affective Picture System (IAPS; Lang, 2005), which comprises images pre-rated 

for affective valence (on a 9-point rating scale where 1= completely unhappy and 

9=completely happy) and arousal (on a 9-point rating scale where 1=excited, 

aroused, stimulated and 9=calm, relaxed, unaroused). Images in the Negative 

Emotional Stimulus Subset (n=32) were selected to have an emotionally negative 
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valence (scoring <3 on the normative affective valence ratings and <6 on the 

normative arousal ratings), while images in the Positive Emotional Stimulus 

Subset (n=32) were selected to have an emotionally positive valence (scoring >7 

on the normative affective valence ratings and <6 on the normative arousal 

ratings). Images in the Negative Emotional Stimulus Subset had a mean affective 

valence rating of 2.41 (SD=.42), while images in the Positive Emotional Stimulus 

Subset had a mean affective valence rating of 7.72 (SD=.23). Images in the 

Negative Emotional Stimulus Subset and the Positive Emotional Stimulus Subset 

did not significantly differ in their distance from neutral on valences ratings, 

t(62)=-1.49, p=.140, and did not differ significantly in their distance from neutral 

on arousal ratings, t(62)=.02, p=.986. Hence, the Emotional Stimulus Set satisfied 

the requirement that images in the Negative Emotional Stimulus Subset and the 

Positive Emotional Stimulus Subset were equal in their emotional intensity, but 

differed in their valence.  

Images in the Food Stimulus Set were selected from the Food-Pics 

database (Blechert, Meule, Busch, & Ohla, 2014), which contains 568 food 

images that can be classified based on caloric content, macronutrients (proteins, 

fats and carbohydrates), classes (vegetables, fruits, meats etc.) and taste (sweet or 

savoury).  An initial sample of 88 food images were selected from two 

categories- healthy and unhealthy- and were chosen to ensure that both sweet and 

savoury foods were represented in both categories.  These 88 food images were 

rated in a pilot study of 21 female first year psychology students, who indicated 

whether they considered each image to be junk food or to be healthy food, and 

indicated their level of confidence in classifying each particular food image. 

These raters responded on a computer delivered 36cm horizontal line, divided 
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into 7 equally sized partitions anchored at very confident this is junk food and 

very confident this is healthy food. This yielded a score between -45 and 45, with 

negative scores reflecting classification as junk food, and positive scores 

reflecting classification as healthy food, and larger negative and positive scores 

reflecting greater confidence in so classifying the food. Thirty-two of the most 

extremely and confidently rated healthy food images were selected for the 

Healthy Food Stimulus Subset, while 32 of the most extremely and confidently 

rated unhealthy junk food images were selected for the Junk Food Stimulus 

Subset. Images in the Junk Food Stimulus Subset had a mean rating of -31.18 

(SD=3.95) and images in the Healthy Food Stimulus Subset had a mean rating of 

39.29 (SD=4.68).  

One hundred and twenty-eight non-representational abstract images were 

sourced from Rudaizky, Basanovic, and MacLeod (2014), which were collected 

via a Google Image Search using the search criteria “abstract art”, for the 

Abstract Stimulus Set. Images from the Abstract Stimulus Set were paired with 

images from the Emotional Stimulus Set in the dot probe task. A second set of 

abstract images was created from the original set by cropping the original images 

so that they roughly resembled silhouettes of the food images. These cropped 

abstract images, herein labelled the “Cropped Abstract Stimulus Set”, were paired 

with images from the Food Stimulus set for use in the dot probe task.  

Finally, a practice set of eight non-emotional images unrelated to food, 

and eight abstract images were created for use in the practice trials. Four of these 

non-representational images were household objects and were obtained from the 

FoodPics database, which also comprises 315 non-food items standardized on a 

white background. These non-representational household objects, herein labelled 
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“Household Practice Stimulus Set”, were chosen to match the formatting of the 

representational food images. The other four non-representational images were 

neutrally valenced images obtained from non-copyrighted sources on the internet 

via a Google Image Search. These images were chosen to match the formatting of 

the emotional representational images. These four non-representational images 

will herein be referred to as the “Neutral Practice Stimulus Set”. Examples of 

images from each stimulus subset can be seen in figure 3.2.   

Figure 3.2. example of image from the a) negative emotional stimulus subset b) 
positive emotional stimulus subset c) abstract stimulus set d) healthy food 
stimulus subset e) junk food stimulus subset f) cropped abstract stimulus set g) 
neutral practice stimulus set and h) household practice stimulus set.  

Anagram letter strings. 

Two sets of anagram letter strings were required: easy to solve anagrams 

and difficult to solve anagrams. A set of sixty easy to solve anagrams, herein 

g) 

a) b) c) 

d) e) f) 

h) 
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labelled “easy anagrams”, were sourced from Grafton, Ang, and MacLeod 

(2012). The easy to solve anagrams were only three to four letters in length, and 

all were soluble anagrams such that the letters could be rearranged to form a 

legitimate, commonly used, English word (e.g. EERT= TREE). A set of forty 

difficult to solve anagrams, herein labelled “difficult anagrams,”, were sourced 

from MacLeod et al. (2002). These difficult anagrams were four to seven letters 

in length, and soluble, but included less commonly used English words with a 

greater degree of scrambling thereby rendering them more difficult to solve 

relative to the easy anagrams (e.g. LOLRCS= SCROLL, GNAPS= PANGS).  

Experimental Tasks  

Dot probe task. 

The present study used a pictorial version of the visual dot probe task 

(adapted from MacLeod et al, 1986) to examine attentional biases towards 

negative emotional information over positive emotional information and to junk 

food information over healthy food information. Each trial of this task began with 

the presentation of a central fixation cross (‘+’) for 500ms, which was replaced 

by two pictures presented simultaneously, side by side, on the computer screen 

for 500ms. For each trial the picture pair consisted of one representational image 

and one abstract image. Following the offset of the picture pairs a visual probe (a 

small arrow either ‘n’ or ‘p’) then appeared in the place of either the 

representational images or the abstract image and remained until participants 

responded. Participants were required to accurately identify the direction in which 

the arrow was pointed as quickly as possible, and to press the corresponding 

arrow keys on a QWERTY keyboard to indicate this (i.e., the ‘^’ key for an 

upward pointing arrow and the ‘˅’ for a downward pointing arrow). If 
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participants made an incorrect response a 3-second count down appeared on the 

screen with the label “error triggered delay”. This was designed to motivate 

participants to respond accurately. The inter-trial interval was 500ms.  For each 

trial, the time taken to accurately discriminate the identity of the probe (probe 

discrimination latency) was recorded by the task software in milliseconds. These 

probes discrimination latencies were used to calculate two attentional bias scores.  

Participants completed 512 critical trials with each of the 128 representational 

images (64 images from the Emotional Stimulus Set and 64 images from the 

Food Stimulus Set) which were presented four times. These 512 critical trials 

were completed across two phases with half of the trials administered in Phase 1 

(pre-stress manipulation attentional bias assessment phase) and half of the trails 

administered in Phase 2 (stress manipulation attentional bias assessment phase). 

Each phase consisted of 256 trials comprising four types of critical trials: 

negative image- abstract image; positive image-abstract image; healthy food 

image-cropped abstract image and; junk food image-cropped abstract image. 

During each phase the 64 images from the Emotional Stimulus Set and the 64 

images from the Food Stimulus Set were presented twice, while the 128 images 

from the Abstract Stimulus Set and the 128 images from the Cropped Abstract 

Stimulus set were presented once in each phase.  The representational images 

appeared with equal frequency to the left and right of the central fixation cross, 

and the probe replaced the representational and abstract images with equal 

frequency. Prior to completing the 512 critical trials, participants completed 16 

practice trials with the four images from the Household Practice Stimulus Set and 

the four neutrally valenced images from the Neutral Practice Stimulus Set 

presented twice each (see figure 3.2).  
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Calculation of attentional bias scores. 

Since probe discrimination latency refers to the speed with which 

participants could accurately discriminate the identity of the probe, trials in 

which the identity of the probe was not accurately discriminated were excluded. 

Moreover, since there was a 50/50 chance of participants accurately 

discriminating the probe identity on any trial there was a requirement that 

participants should have a high level of accuracy, >80%, in discriminating the 

probe identity. All participants met this requirement with a mean probe 

discrimination accuracy of 92.4% (range 85.95% to 96.29%). Consistent with 

previous research using the attentional probe task, response times less than 200ms 

and greater than 1500ms were also excluded as they were assumed to be due to 

anticipation and lapse in concentration respectively (Joormann et al., 2007), as 

were those that fell further than 1.96 SD from the participant’s mean reaction 

time (Grafton et al., 2012). In total only 7.06% of the data was excluded 

suggesting high compliance with the task instructions.  

Calculation of an attentional bias score to negative emotional 

information. 

 An attentional bias score indexing each participants tendency to attend to 

negative emotional information over positive emotional information was 

calculated. In order to calculate this attentional bias score an attentional bias score 

to negative emotional information over abstract information was first calculated 

by subtracting participants mean probe discrimination latency for probes 

occurring in the locus of the negative images from their mean probe 

discrimination latency for probes occurring in the locus opposite to the negative 

images. Next an attentional bias to positive emotional information over abstract 
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information was calculated by subtracting participants mean probe discrimination 

latency for probes occurring in the locus of the positive images from their mean 

probe discrimination latency for probes occurring in the locus opposite to the 

positive images. Lastly, the attentional bias score to positive emotional 

information over abstract information was then subtracted from the attentional 

bias score to negative emotional information over abstract information. These 

three calculations are expressed in the equation below: 

 

Attentional Bias Score to Negative Emotional Information = (RT for 

probes opposite negative image loci – RT for probes in negative image loci) – 

(RT for probes opposite positive image loci – RT for probes in positive image 

loci) 

 

This attentional bias score will be referred to as the attentional bias score 

to negative emotional information. Positive attentional bias scores reflect an 

attentional bias to negative emotional information over positive emotional 

information, while negative values reflect attentional avoidance of negative 

emotional information over positive emotional information. This attentional bias 

score to negative emotional information was calculated using probe 

discrimination latency data collected during phase 1 (pre stress manipulation AB 

assessment phase) since the attentional bias to negative emotional information 

model is concerned with a dispositional tendency to show an attentional bias to 

negative emotional information. The split-half reliability of the Attentional Bias 

Score to Negative Emotional Information was estimated by splitting the dot probe 

task into two halves based on odd and evens trials. The Attentional Bias Score to 
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Negative Emotional Information of each test half were correlated and the 

correlation coefficient was entered into the Spearman-Brown split-half formula: 

Rxx= 2rhh / 1 + rhh (Furr & Bacharach, 2008). The reliability of this score assessed 

during phase 1 (pre stress manipulation attentional bias assessment phase) was 

R=.496.  

  Calculation of an attentional bias score to junk food 

information. 

 An attentional bias score indexing participants tendency to attend to junk 

food information over healthy food information was calculated for each 

participant. In order to calculate this attentional bias score an attentional bias 

score to junk food information over abstract information was first calculated by 

subtracting participants mean probe discrimination latency for probes occurring 

in the locus of junk food images from their mean probe discrimination latency for 

probes occurring in the locus opposite to the junk food images. Next an 

attentional bias to healthy food information over abstract information was 

calculated by subtracting participants mean probe discrimination latency for 

probes occurring in the locus of the healthy food images from their mean probe 

discrimination latency for probes occurring in the locus opposite to the healthy 

food images. Lastly, the attentional bias score to healthy food information over 

abstract information was then subtracted from the attentional bias score to junk 

food information over abstract information. These three calculations are 

expressed in the equation below: 

 Attentional Bias Score to Junk Food Information= (RT for probes 

opposite junk food image loci – RT for probes in junk food image loci) – (RT for 
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probes opposite healthy food image loci – RT for probes in healthy food image 

loci) 

This attentional bias score will be referred to as the attentional bias to junk 

food information. Positive values reflect an attentional bias to junk food 

information over healthy food information, while negative values reflect 

attentional avoidance of junk food information over healthy food information. 

This attentional bias score was calculated twice. Once using probe discrimination 

latency data collected during phase 2 (stress manipulation AB assessment phase) 

since the attentional bias to appetitive junk food information model is concerned 

with the tendency to shift attention to junk food information while in a negative 

mood state. Secondly using probe discrimination latency data collected during 

phase 1 (pre-stress manipulation AB assessment phase) to examine whether 

elevations in negative mood elicit a stronger AB to junk food by comparing the 

phase 1 attentional bias score to junk food information to the phase 2 attentional 

bias score to junk food information. The split-half reliability of this Attentional 

Bias Score to Junk Food Information was computed by splitting the dot probe 

task into odd and even trials.  The separate bias scores of each test half were 

correlated and this correlation coefficient was entered into the Spearman-Brown 

split-half formaula Rxx= 2rhh / 1 + rhh (Furr & Bacharach, 2008). The reliability of 

this score assessed during phase 1 (pre stress manipulation attentional bias 

assessment phase) was R=-.36.  The reliability of this score assessed during phase 

2 (stress manipulation attentional bias assessment phase) was R=.27 for 

participants in the high stress condition and R=.53 for participants in the low 

stress condition.  These low reliability coefficients suggest that the dot probe task 

is an unreliable measure of participants’ attentional preference for junk food 
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information over healthy food information. However, it may be that this bias is 

not stable and consistent in nature, but rather this bias may show large 

intraindividual differences even within an assessment session depending on 

factors such as the personal relevance of the stimuli on any trial, a participants’ 

ability to successfully exert attentional control on any trial, and fatigue to name a 

few (Macleod, Grafton & Notebaert, 2019).  

Stress manipulation task. 

 The stress manipulation task consisted of an anagram task which was 

delivered to each participant in one of two conditions. The first condition was 

designed to provide a high stress experience that would elicit elevations in 

negative mood which was achieved by exposing participants to a failure 

experience (adapted from MacLeod et al., 2002). The second condition was 

designed to provide a low stress experience that would not elicit significant 

elevations in negative mood, but that matched the stressful condition in task 

demands (adapted from Grafton et al., 2012). This was achieved by exposing 

participants to a success experience.  

 In both task conditions, participants were informed that the researchers 

were interested in examining the association between their reaction time data 

from the probe task and their academic performance, and were told that academic 

performance would be assessed using rate of solution for solving anagrams. 

During this task an anagram (i.e., a jumbled set of letters) appeared in the centre 

of the screen.  Participants were informed that each anagram could be rearranged 

to form a legitimate English word and asked to solve each one as quickly as 

possible. Participants were required to respond by pressing the space bar, which 

enabled them to input their answer using the keyboard. Once participants had 
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typed in their answer using the keyboard they were instructed to submit their 

answer and proceed to the next anagram by pressing the enter key. Participants 

had 10-seconds to solve each anagram after which if they had not pressed the 

space bar the anagram would be replaced with the next one, if they had pressed 

the space bar and were unable to solve the anagram they were instructed to press 

the enter key to skip to the next anagram. In both conditions, throughout the task, 

two coloured bars appeared in the bottom, left hand corner of the monitor. 

Participants were informed that the green bar corresponded to their rate of 

performance at that time, and that the yellow bar corresponded to the average rate 

of performance at that time. Participants were informed that the average score 

displayed was based on a large amount of normative data collected from either 

high school or university students depending on which condition of the task their 

group was assigned to (see below). A percentile rank, indicating the participant’s 

rank among the supposed previous students, was also displayed above the two 

graphs. In both task conditions, performance feedback began with both bars at 

zero and with a percentile rank reading “0”.  

 High stress condition.  

 To create a stressful experience the anagrams in this task condition were 

difficult to solve, with anagrams being drawn from the “difficult anagram” 

stimulus set, and false feedback was given indicating that the participant was 

performing much worse than the average.  Participants were informed that the 

average score displayed was based on a large amount of normative data collected 

from high school students, and since they are at a high performing university they 

should expect to perform well in comparison and should do their best to stay 

inside the top 10th percentile. As the participant solved anagrams, their 
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performance bar increased, but the program ensured that the green bar showing 

the participants supposed own performance did not keep up with the yellow bar 

displaying the supposed performance of previous high school students. As the 

discrepancy between the two bars widened, the percentile label changed suitably, 

indicating a progressively lower percentile rank for the participant. All 

participants finished in the bottom 10th percentile. 

 Low stress condition. 

 To create a low stress experience the anagrams in this task condition were 

easy to solve, with anagrams being drawn from the “easy anagram” stimulus set, 

and false feedback was given indicating that the participant was performing much 

better than the average. Participants were informed that this average was based on 

a large amount of normative data collected from university students, but that 

these students had had practice solving anagrams so it might be difficult to keep 

up, and they should just do their best to stay outside the bottom 10th percentile. 

As the participant solved anagrams, their performance bar increased each time 

they made a correct response, and the program ensured that the yellow bar 

displaying the supposed performance of previous university students did not keep 

up with the green bar displaying the participants supposed own performance. As 

the discrepancy between the two bars widened, the percentile label changed 

suitably, indicating a progressively higher percentile rank for the participant. All 

participants finished in the upper 10th percentile. 

The Anagram task was delivered across one 3-minute and eight 1-minute 

blocks in Phase 2 of the experiment. The first anagram presentation lasted three-

minutes and all subsequent anagram presentations were 1-minute and were 

viewed as “top ups”. These “top ups” were administered to ensure the desired 



Chapter Three 86 

induced mood state persisted through the second attentional bias assessment 

phase.  

Consumption taste test. 

 Behavioural consumption was measured using a taste test. Participants 

were presented with a tray of four individual bowls of food filled approximately 

equally with Arnott’s chocolate chip biscuits (50g), chocolate MnM’s� (50g), 

Parker’s original pretzels (30g) and Smith’s crinkle cut original potato crisps 

(30g)3. These snack foods were chosen as they are commonly eaten and are bite 

sized to facilitate eating. Participants were presented with a tray containing four 

food bowls with two rows of food bowls each containing two food bowls. Each 

bowl was labelled 1 through to 4 from the left uppermost bowl to the right 

bottommost bowl. The position of the four different food items was 

counterbalanced across participants using a 2x2 Latin square to ensure that the 

position and label of any food item on the tray did not impact on consumption. 

Upon presentation of the food participants were informed that the researchers 

were interested in assessing how visual perception, as measured by the previous 

picture task, related to their taste perception. As such, participants were given the 

taste-test questionnaire (see materials section) and instructed to taste and rate 

each snack food along several dimensions (e.g. sweetness, saltiness). Participants 

were given 10-minutes to complete the ratings, and informed that they could eat 

as little or as much as they liked as any left overs would have to be thrown away 

at the end of the experiment. To measure consumption each bowl was weighed in 

grams before and after the taste test, and the total amount of each food eaten was 

                                                 
3 Because the sizes and density of the individual food items were not consistent, 30g of pretzels 
and 30g of potato chips filled the bowls to a similar degree as 50g of biscuits and 50g of M&Ms.  
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calculated by subtracting the weight of the snack food after the taste test from the 

weight of the snack food before the taste test. The weight in grams for each food 

was then converted to the number of kilojoules consumed using the calorific 

value per 100g of each food provided on the packaging. The kilojoules consumed 

of each snack food was summed to create a total kilojoules consumed dependent 

variable. 

Procedure  

 Ethics approval was granted by the University of Western Australia’s 

Human Research Ethics Office (reference: RA/4/1/5243) and by Flinders 

University Social and Behavioural Research Ethics Committee (Project Number 

OH-00057). The experiment took place in the Centre for the Advancement of 

Research on Emotion laboratory at the University of Western Australia, and in 

the Food Laboratory at Flinders University, South Australia. Each experimental 

session took approximately 75 minutes. Participants were instructed to eat 2-

hours prior to their experimental session, and then to refrain from eating or 

drinking anything but water prior to the experiment. Upon arrival at the 

laboratory, participants provided informed consent and completed the 

demographics questionnaire which included a hunger visual analogue scale, and a 

measure of the last time the participant had consumed anything but water (time 

since last eaten).  Following this, participants were provided with instructions 

concerning completion of the mood visual analogue scale (MVAS) and the dot 

probe task (DPT). Participants completed 16 practice trials of the DPT then 

proceeded through the main tasks as follows.  
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Phase one: Pre-stress manipulation attentional bias assessment phase. 

Following completion of the practice task, participants commenced phase 

one by first rating their mood on the MVAS. Participants then completed 256 

trials of the DPT, with a self-timed break following the 128th trial. This phase 

ended with participants rating their mood on the MVAS. The purpose of the 

assessment phase was to establish a measure of participants dispositional 

attentional biases to negative emotional information and junk food information.   

Phase two: Stress manipulation attentional bias assessment phase. 

Participants were then briefed on the stress manipulation task (i.e., 

anagram task) and given three practice anagrams. Phase two then began with a 3-

minute presentation of the anagram task followed by presentation of the MVAS. 

Participants then completed eight lots of 32-dot probe task trials immediately 

preceded and proceeded by a MVAS and broken up by 1-minute “top ups” of the 

anagram task. There was a self-timed break between the fourth and fifth lot of 32- 

dot probe task trials. Following the eighth lot of 32-dot probe task trials, 

participants completed a final 1-minute “top up” of the anagram task (to ensure 

that the participants begun the consumption task under differential mood states) 

and then rated their mood for the last time. The purpose of this assessment phase 

was to measure participants attentional bias to junk food information while they 

were experiencing differential negative emotional states.  

Phase three: Behavioural consumption phase.  

 Phase three began with participants completing a hunger visual analogue 

scale (HVAS) before being presented with the four food bowls for the 

consumption taste test. Finally, participants completed a final HVAS and the 
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Dutch Eating Behaviour Questionnaire before their height and weight were 

measured for the calculation of body mass index (BMI; [kg/m2]).  

All participants were then fully debriefed. See figure 3.3 for a pictorial 

representation of the sequence of tasks. 
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Figure 3.3 Schematic representation of the study procedure.
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Results 

Data Screening   

All demographic information, questionnaire responses, consumption data 

and attentional bias scores were screened for missing values and violations of 

normality. Overall, 10 missing values were identified (3 responses on the DEBQ, 

4 responses to the question enquiring how long it had been since the participant 

had last eaten or consumed anything but water, and 3 missing hunger ratings). 

Further, one participant’s weight, height and consumption data was not recorded. 

Missing values which could not be inferred from a participant’s other data (i.e., 

weight, height and consumption data, Hours since last eaten) were not replaced, 

while missing values on questionnaires which could be inferred from the 

participants other responses on that scale were replaced using expectation 

maximization procedures. This rendered the sample size n=78 for analyses 

involving BMI and total kilojoules consumed, and n=76 for analysis involving 

hours since last eaten. Most variables were normally distributed, including the 

two attentional bias scores, with absolute skew and kurtosis less than 2 and 4 

respectively. Age, hours since last eaten and initial hunger ratings were positively 

kurtoic with kurtosis values of 29.93, 12.67 and 15.48 respectively. Non-

parametric tests were used to compare the two stress conditions on these three 

variables.  For potential inclusion in correlational or regression analyses these 

variables were also transformed using a log transformation (Field, 2009) which 

rendered these variables normally distributed.  

Initial Hunger 

 Since hunger levels would impact on consumption and have also been 

shown to impact on healthy individuals cognitive biases to food information (e.g., 
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Castellanos et al., 2009) there was a requirement that the two groups did not 

differ in their hunger ratings prior to commencing the experimental session. 

Participants assigned to the two stress conditions were thus compared on their 

initial hunger ratings and hours since they had last consumed anything but water. 

The descriptive statistics for these variables for participants in the two stress 

conditions are shown in table 3.0. Since these two variables were non-normally 

distributed the groups were compared using non-parametric Mann Whitney U 

tests. Importantly, there was no significant difference between the two conditions 

on either their initial hunger ratings, U=774.50, p=.965, or on the hours since they 

had last eaten, U=574.50, p=.123.  

Table 3.0 

Hunger Variable Descriptive Statistics per Stress Condition 

 

Low Stress 
Condition 

(n=38) 

 
High Stress 

Condition (n=41) 

 

U p 

  M SD   M SD       
Hours since last eaten 2.32 1.00  3.00 2.34  574.50 .123 
Initial hunger 4.61 4.01  4.08 2.44  774.50 .965 

Note. n=79 for initial hunger and n=76 for hours since last eaten.  

Baseline Mood Check 

To ensure that the mood state of participants in the two stress conditions 

did not differ prior to commencement of the stress manipulation task a 2 

(Assessment time: pre phase 1, post phase 1) x 2 (Stress condition: high stress, 

low stress) mixed design ANOVA was conducted on participants negative mood 

scores taken at the beginning of phase 1 and the end of phase 1. The results 

revealed a significant main effect of Assessment time, F(1, 77)=23.35, p<.001, 

n2=.23, with negative mood scores increasing from pre-phase 1 (M=26.39, 

SE=2.15) to post-phase 1 (M=36.24, SE=2.26) reflecting an increase in negative 
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mood over completion of the first 256 trials of the dot probe task. Importantly, 

however, there was no significant main effect of Stress condition, F(1, 77)=.04, 

p=.843, and no significant two-way interaction of Assessment time and Stress 

condition, F(1, 77)=.27, p=.604. Thus, participants in the two stress conditions 

did not differ in their negative mood scores prior to being exposed to the stress 

manipulation task.   

Assumption Testing 

Assumption one: Mood manipulation check.  

 The first assumption to be verified was that the high stress condition will 

elicit greater elevations in negative mood state compared with the low stress 

condition. This assumption needs to be satisfied both when participants were 

completing the dot probe task (DPT) in phase 2 of the experiment and 

immediately prior to the consumption taste test in phase 3 of the experiment.  To 

test whether the high stress condition elicited significantly greater elevations in 

negative mood than the low stress condition, and that this differential negative 

mood persisted across the 256 trials of the DPT administered during Phase 2 of 

the experiment, mean negative mood scores at each of two points during Phase 2 

were computed: Pre DPT (immediately after an anagram block) and; Post DPT 

(prior to any subsequent anagram block). These two mean negative mood scores 

were entered as the dependent variable in a mixed design ANOVA. Specifically, 

a 2 (Assessment time; Pre DPT, Post DPT) x 2 (Stress condition; high stress, low 

stress) mixed design ANOVA was performed.  Importantly, there was a 

significant main effect Stress condition, F(1, 77)=8.21, p=.005, n2=.10, with 

participants in the high stress condition (M=41.49, SE=2.17) reporting greater 

negative mood scores than those in the low stress condition (M=32.52, SE=2.26). 
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Importantly, there was no significant main effect of Assessment time, F(1, 

77)=.06, p=.811, nor a significant two-way interaction of Assessment time and 

Stress condition, F(1, 77)=3.79, p=.055, indicating that for participants in both 

conditions their negative mood scores did not significantly change across 

completion of  DPT trails. Thus, there is evidence to suggest that the elevated 

negative mood scores of participants in the high stress condition persisted across 

the second lot of 256-DPT trials. Importantly then, the attentional biases of 

participants in the two Stress conditions, assessed during Phase 2 of the 

experiment, were assessed under differential negative mood states.   

Upon completion of the last DPT trials, participants were exposed to a 

final “top up” of the stress manipulation task prior to rating their negative mood 

one last time. An independent samples t-test on these final negative mood scores 

was conducted to verify that immediately prior to the consumption taste test 

participants in the high stress condition were experiencing greater negative mood 

than those in the low stress condition. The t-test was significant, t(77)=-3.12, 

p=.003 with participants in the high stress (M=46.02, SE=3.26) reporting greater 

negative mood scores than those in the low stress condition (M=32.26, SE=2.93).  

 Overall, the assumption that the high stress condition would elicit 

significantly greater elevations in negative mood than the low stress condition 

was satisfied. Importantly, this differential negative mood state persisted across 

the 256 trials of the DPT presented in Phase 2 of the experiment, and was also 

present immediately prior to the consumption taste test.  
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Assumption two: The DEBQ-EE scale is measuring individual 

differences in negative emotional consumption of junk food.  

 Prior to testing the feasibility of the two proposed models of negative 

emotional consumption of junk food (NECJF) it is first necessary to satisfy the 

assumption that the DEBQ-EE scale, in females, is measuring individual 

differences in the tendency to consume junk food in response to negative 

emotional states elicited following exposure to a stressor. The prediction derived 

from this assumption is that exposure to the high stress condition, but not the low 

stress condition, will result in greater junk food consumption, and this association 

will be mediated by negative mood scores, but only for participants scoring high 

on the DEBQ-EE scale and not for participants scoring low on the DEBQ-EE 

scale (see figure 3.4).  

 

Figure 3.4 A conceptual diagram of the moderated mediation pertaining to the 
testing of assumption two.  
  

This prediction was tested with a moderated-mediation analysis in SPSS 

using the PROCESS Marco (model=14; Hayes, 2013). Total kilojoules consumed 

was entered as the dependent variable, Stress condition was entered as the 

independent variable, negative mood scores immediately prior to the taste-test 

were entered as the mediator variable, and DEBQ-EE scores were entered as a 

moderator of the indirect effect (see figure 3.4). Support for this prediction will 
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be provided by a significant index of moderated mediation, which quantifies the 

linear relationship between the indirect effect and the moderator variable (Hayes, 

2015), if the mediation effect predicts greater junk food consumption in response 

to higher negative mood scores for participants in the high stress condition 

scoring high on the DEBQ-EE scale, and less junk food consumption in response 

to higher negative mood scores for participants in the high stress condition 

scoring low on the DEBQ-EE scale. 

In performing the moderated mediation, 95% bootstrapped confidence 

intervals (resampled 10000 times) were used to judge the significance of the 

indirect effect and the index of moderated mediation. A significant moderation 

effect was followed-up using the pick-a-point approach for values of the 

moderator (DEBQ-EE scores) equal to the mean, and one standard deviation 

below and above the mean. To aid in interpretation of the regression coefficients 

the dichotomous independent variable was coded as x=.50 for the low stress 

anagram condition and x=-.50 for the high stress condition, and predictor 

variables were mean centred.  

 The regression model predicting the mediator was significant, R=.33, 

R2=.11, F(1, 76)=9.04, p=.004, with Stress condition significantly predicting 

negative mood scores, ai=-13.37, p=.004, reflecting that on average participants 

in the high stress anagram condition scored 13.37 units higher on their negative 

mood scores compared with participants in the low stress condition. The model 

predicting total kilojoules consumed was, however, not significant, R=.30, 

R2=.09, F(4, 73)=1.86, p=.128. As can be seen in table 3.1 (figure 3.6), negative 

mood scores significantly predicted kilojoules consumed, b1i=-7.68, p=.014, with 

two participants in the same stress condition, but who differed by one unit on 
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their negative mood scores differing in their consumption by 7.68 kilojoules 

when average on DEBQ-EE scores. Since the sign of the regression coefficient is 

negative the model predicts that participants with higher negative mood scores 

consumed less than participants with lower negative mood scores. Importantly, 

however, negative mood scores did not significantly interact with DEBQ-EE 

scores to predict kilojoules consumed. Moreover, the index of moderated-

mediation was not significant, B=-4.75, SE=52.36, 95% CI [-113.47, 97.98]. 

Thus, the indirect effect of stress condition on kilojoules consumed through 

negative mood scores was not conditional upon DEBQ-EE scores4. Consequently, 

there was no support for the prediction that participants in the high stress 

condition, but not the low stress condition, will consume greater amounts of junk 

food and that this association will be mediated by negative mood scores, but only 

for participants scoring high on the DEBQ-EE scale and not for participants 

scoring low on this scale.  

 

 

 

 

 

 

 

                                                 
4 The result of this moderated mediation was unchanged when (i) total kilojoules of sweet junk 
foods consumed (i.e. the sum of kilojoules of MnM’s consumed and the kilojoules of chocolate 
chip biscuits consumed) was the dependent variable, and (ii) when Dutch Eating Behaviour 
Questionnaire External Eating Scores were included as a covariate.  Other potential covariates 
including age, hours since last eaten and DEBQ-restraint scores were not significantly correlated 
with consumption and thus not included as covariates throughout the analyses.  
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Table 3.1 

Unstandardised regression coefficients and 95% confidence intervals for the 

mediating role of negative mood in the relationship between Stress condition and 

consumption, conditional upon DEBQ-EE scores.  

Model Predictors  Coefficients SE p 95% CI 
Outcome: 
Negative 
Mood 
Scores  

 

    

 Constant i1 -.34 2.22 .878 [-4.77, 4.09] 

 Stress Condition  ai -13.38 4.45 .004 [-22.24, -4.51] 

       

Outcome: 
KJs 
Consumed Constant 

i1 

855.97 59.22 .000 [737.84, 934.00] 

 

Negative Mood 
Scores b1i 

-7.68 3.06 .014 [-13.78, -1.58] 

 Stress Condition  c’ 21.62 125.26 .863 [-228.03. 271.27] 

 DEBQ-EE b2 39.34 76.03 .606 [-112.18, 190.87] 

 

Negative Mood 
Scores * DEBQ-EE b3i 

.36 3.76 .925 [-7.15, 7.86] 

Note: n=78. 

 

Figure 3.5. A statistical diagram of the moderated mediation pertaining to the 
testing of assumption two. All numbers are unstandardised Ordinary Least Square 
regression coefficients. *p<.05.  
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 Overall, the assumption that the DEBQ-EE scale is measuring individual 

differences in the tendency to consume junk food in response to negative 

emotions, in participants, was not supported. There are two possibilities for why 

the data failed to support the assumption that the DEBQ-EE scale is measuring 

individual differences in NECJF. The first possibility is that DEBQ-EE scores are 

not validly measuring individual differences in NECJF. The second possibility is 

that the DEBQ-EE scale is measuring individual differences in NECJF, but that 

variation in consumption within the contrived laboratory experience is not 

accurately indexing the real-world phenomenon of NECJF. In other words, the 

DEBQ-EE scale might be validly measuring individual differences in NECJF, but 

the manifestation of NECJF is not being sensitively captured within the contrived 

laboratory experience. The second possibility would permit components of the 

two hypothesised models of NECJF to be tested. If the DEBQ-EE scale is 

measuring individual differences in NECJF, but this real-world phenomenon was 

not sensitively captured in the contrived laboratory experience, then it would be 

expected that (i) those scoring high on this scale will respond to the high stress 

condition with greater elevations in negative mood than those scoring low on this 

scale (ii) those scoring high on this scale will have a stronger dispositional 

attentional bias to negative emotional information and (iii) for participants in the 

high stress condition elevations in negative mood will elicit a temporarily 

stronger attentional bias to appetitive junk food information in those scoring high 

on this scale.  Accordingly, on the assumption that the DEBQ-EE scale is 

measuring individual differences in NECJF, but that this real-world phenomenon 

was not sensitively captured in the contrived laboratory experience, the planned 
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analysis to test to two hypothesised models were performed and are reported 

below.  

Testing the Attentional Bias to Negative Emotional Information Model of 

Negative Emotional Consumption of Junk Food 

 The attentional bias variant of this model of NECJF proposes that 

individuals prone to NECJF experience greater elevations in negative mood in 

response to a stressor, compared with those who are not prone to NECJF, because 

they have a stronger dispositional attentional bias to negative emotional 

information, and elevations in negative mood mediates the association between a 

stressor and junk food consumption. The first prediction derived from this model 

is that for participants in the high stress condition, but not for those in the low 

stress condition, participants scoring higher on the DEBQ-EE scale will 

experience greater elevations in negative mood scores, while those scoring lower 

on the DEBQ-EE scale will experience less elevations in negative mood scores. 

The second prediction derived from this model is that participants scoring higher 

on the DEBQ-EE scale will have a stronger dispositional attentional bias to 

negative emotional information than those scoring lower on the DEBQ-EE scale. 

The third prediction derived from this model is that a dispositional attentional 

bias to negative emotional information will moderate the degree to which the 

high stress condition elevates negative mood.  

Did participants scoring higher on the DEBQ-EE scale experience 

greater elevations in negative mood in response to the high stress 

condition? 

 To test the prediction that for participants in the high stress condition 

those scoring higher on the DEBQ-EE scale will experience greater elevations in 
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negative mood scores than those scoring lower on the DEBQ-EE scale a Pearson 

correlation was calculated between DEBQ-EE scores and elevation in negative 

mood scores for participants in the high stress condition. Elevation in negative 

mood scores were calculated by subtracting participants negative mood scores 

immediately prior to the first block of anagrams from their negative mood scores 

immediately following the final block of anagrams. Positive values reflect an 

increase in negative mood from pre to post stress manipulation phase, while 

negative values reflect a decrease in negative mood from pre to post stress 

manipulation phase. However, the correlation between DEBQ-EE scores and 

elevation in negative mood scores was not significant for participants in the high 

stress condition (n=41), r=.14, p=.385. Thus, the first prediction was not 

supported by the data.  

Did participants scoring higher on the DEBQ-EE scale have a 

stronger dispositional attentional bias to negative emotional 

information? 

 To test the prediction that participants scoring higher on the DEBQ-EE 

scale will have a stronger dispositional attentional bias to negative emotional 

information than those scoring lower on the DEBQ-EE scale, a Pearson 

correlation was calculated between DEBQ-EE scores and attentional bias scores 

to negative emotional information. Recall that a positive attentional bias score to 

negative emotional information indicates an attentional bias to negative emotional 

information compared to positive emotional information, while negative values 

reflect attentional avoidance of negative emotional information compared to 

positive emotional information. Thus, a positive correlation between DEBQ-EE 

scores and attentional bias scores to negative emotional information would be 
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anticipated. However, the correlation did not approach significance, r=-.12, 

p=.315. Therefore, the data also did not support the prediction that females 

scoring higher on DEBQ-EE have a stronger dispositional attentional bias to 

negative emotional information.   

Did a dispositional attentional bias to negative emotional information 

moderate the degree to which the high stress anagram condition 

elevated negative mood? 

To test the prediction that a dispositional attentional bias to negative 

emotional information moderates the degree to which the high stress condition 

elevates negative mood a simple moderation analysis was conducted in SPSS 

using the PROCESS macro (model=1). Elevation in negative mood scores were 

entered as the dependent variable, Stress condition was entered as the 

independent variable and attentional bias scores to negative emotional 

information were entered as the moderator variable. To aid in interpretation of the 

regression coefficients stress condition was coded as x=-.50 for the high stress 

condition and x=.50 for the low stress condition, and predictor variables were 

mean centred.  

The overall model was significant, R=.38, R2=.15, F(3, 75)=4.33, p=.007, 

with stress condition significantly predicting elevation in negative mood scores, 

b=-15.89, p=.001. However, as can be seen in table 3.2 (figure 3.6) neither 

attentional bias scores to negative emotional information, nor the interaction of 

attentional bias scores to negative emotional information with stress condition 

were significant predictors of elevation in negative mood scores. The increase in 

R2 due to the interaction term was not significant, ΔR2=.014, p=.276.  Given the 

non-significant interaction term, there was no evidence to support the prediction 
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that a dispositional attentional bias to negative emotional information will 

moderate the degree to which the stressful anagram experience elevates negative 

mood.  

Table 3.2 

Unstandardised regression coefficients for the moderating role of a dispositional 

attentional bias to negative emotional information on the association between 

stress condition and elevation in negative mood scores.  

Model Predictor  Coefficients SE p 95% CI 
Outcome:  
Elevation 
in negative 
mood 
scores  

 

 

    
 Constant i1 3.35 2.37 .162 [-1.37, 8.06] 

 
Stress Condition  b1 -15.89 4.74 .001 

[-25.33, -
6.44] 

 

AB negative emotional 
information 

b2 -.03 .05 .516 [-.12, .06] 

  

Stress Condition * AB 
negative emotional 
information 

b3 .10 .09 .276 [-.08, .28] 

 Note. AB=attentional bias score 

 

 

 
Figure 3.6. A statistical diagram of the moderating role a dispositional attentional 
bias to negative emotional information on the association between stress 
condition and elevation in negative mood scores.  All numbers are unstandardised 
Ordinary Least Square regression coefficients.*p<.05. 
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Summary of the results testing the attentional bias to negative 

emotional information model.  

 Overall, the results did not provide support for the attentional bias variant 

of the first hypothesised model of NECJF. The predicted effect of greater 

elevations in negative mood in participants scoring higher on the DEBQ-EE scale 

and less elevations in negative mood in participants scoring lower on the DEBQ-

EE scale in response to the high stress condition was not observed. Accordingly, 

it was not surprising that the candidate explanation, that is a stronger dispositional 

attentional bias to negative emotional information for those scoring higher on 

DEBQ-EE, for this first predicted effect was also not supported by the data.  

Furthermore, a stronger dispositional attentional bias to negative emotional 

information did not moderate the degree to which the high stress condition 

elevated negative mood.  

Testing the Attentional Bias to Appetitive Junk Food Information Model of 

Negative Emotional Consumption of Junk Food  

 The attentional bias variant of this model of negative emotional 

consumption of junk food (NECJF) proposes that while in a negative mood state, 

following a stressor, individuals prone to NECJF will have a stronger attentional 

bias to appetitive junk food information, compared with those not prone to 

NECJF, and this attentional bias will mediate the association between negative 

mood and junk food consumption in individuals prone to NECJF. The first 

prediction derived from this model is that the negative mood state evoked by 

exposure to the high stress condition will elicit a stronger attentional bias to junk 

food stimuli in those scoring high on the DEBQ-EE scale than in those scoring 

low on the DEBQ-EE scale. The second prediction derived from this model is 
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that the negative mood state evoked by the high stress condition will result in 

greater junk food consumption, and an attentional bias to junk food information 

while in a negative mood state will mediate the association between negative 

mood and junk food consumption for those participants scoring high on the 

DEBQ-EE scale, but not for those scoring low on the DEBQ-EE scale. 

Did participants scoring higher on the DEBQ-EE scale have a 

stronger attentional bias to junk food information while in a negative 

mood state than those scoring lower on the DEBQ-EE scale? 

 To test the prediction that for participants in the high stress condition, 

elevations in negative mood will elicit a stronger attentional bias to junk food 

stimuli in those scoring high on the DEBQ-EE scale than in those scoring low on 

the DEBQ-EE scale a mixed design ANOVA was conducted with attentional bias 

scores to junk food information entered as the dependent variable. Before 

performing the ANOVA a second between-group factor was created by placing 

participants into a high and low DEBQ-EE group using a median split on DEBQ-

EE scores (low DEBQ-EE <2.84, high DEBQ-EE >2.84). A 2 (assessment time; 

phase 1, phase 2) x 2 (Stress condition; high stress, low stress) x 2 (DEBQ-EE 

group; high, low) mixed design ANOVA was conducted. This prediction would 

be supported by a significant 3- way interaction reflecting that for participants in 

the high stress condition, but not the low stress condition, there will be an 

increase in the attentional bias score to junk food information from phase 1 to 

phase 2, and this 2-way interaction will only be significant for those participants 

who are in the high DEBQ-EE group, and not significant for those participants 

who are in the low DEBQ-EE group. However, the results showed that this 3-way 

interaction was not significant, F(1, 75)=1.04, p=.312. No two-way interactions 
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were significant, but there was a significant main effect of Stress condition, F(1, 

75)=6.71, p=.012, n2=.08, reflecting that attentional bias scores to junk food 

information were stronger in the low stress group (M=8.04, SE=4.60) than the 

high stress group (M=-8.54, SE=4.45), and a significant main effect of DEBQ-EE 

group, F(1, 75)=4.75, p=.033, n2=.06, reflecting that participants scoring high on 

DEBQ-EE had stronger attentional bias scores to junk food information (M=6.72, 

SE=4.45) compared to those scoring low on DEBQ-EE (M=-7.22, SE=4.60). 

However, since the 3-way interaction was not significant, the data does not 

support this prediction.  

Did an attentional bias to junk food information mediate the 

association between negative mood and junk food consumption in 

participants scoring high on the DEBQ-EE scale? 

 A moderated mediation analysis was performed using the PROCESS 

macro for SPSS (model=7) to test the prediction that for participants in the high 

stress condition, a stronger attentional bias to junk food information while in a 

negative mood state will mediate the association between negative mood scores 

and junk food consumption in those participants scoring high on the DEBQ-EE 

scale, but not for participants scoring low on the DEBQ-EE scale (see figure 3.7). 

Only participants in the high stress condition group were included in this analysis 

(n=41). Total kilojoules consumed was entered as the dependent variable, 

negative mood scores immediately prior to the taste test as the independent 

variable, attentional bias scores to junk food information assessed during phase 2 

as the mediator variable and DEBQ-EE scores as a moderator of the indirect 

effect. 
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Figure 3.7 Conceptual diagram of the moderated mediation pertaining to testing 
of the second model of negative emotional consumption of junk food. 
AB=attentional bias score.  
 

In performing the moderated mediation, 95% bootstrapped confidence 

intervals, resampled 10000 times, were used to judge the significance of the 

indirect effect and the index of moderated mediation. Significant moderation 

effects were followed-up using the pick-a-point approach for values of the 

moderator equal to the mean, and one standard deviation below and above the 

mean. To aid in interpretation of the regression coefficients the predictor 

variables were mean centred. Support for this prediction would be provided by a 

significant index of moderated mediation, with negative mood scores predicting a 

stronger attentional bias to junk food information, and a stronger attentional bias 

score to junk food information predicting greater junk food consumption, but 

only for participants scoring high on the DEBQ-EE scale and not for participants 

scoring low on the DEBQ-EE scale.  

The regression model predicting the mediator was significant, R=.32, R2=.10, 

F(3, 37)=3.03, p=.042, with neither negative mood scores, nor DEBQ-EE scores 

significantly predicting attentional bias scores to junk food information. 

However, as can be seen in table 3.3 (figure 3.8), the interaction of negative 

mood scores with DEBQ-EE scores was a significant predictor of attentional bias 
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scores to junk food information, a3i=-1.06, p=.016, with the model predicting a 

weaker attentional bias to junk food information for participants experiencing 

greater negative mood and scoring more highly on the DEBQ-EE scale (1 SD 

above the mean) (TxÆm=-1.57), and a stronger attentional bias to junk food 

information for participants scoring low on the DEBQ-EE scale also experiencing 

greater negative mood (TxÆm=.39). However, the model predicting total kilojoules 

was not significant, R=.28, R2=.08, F(2, 38)=1.56, p=.223, with neither negative 

mood scores nor attentional bias scores to junk food information significantly 

predicting consumption. Importantly, the index of moderated mediation was not 

significant, B=1.63, SE=1.76, 95% CI [-.72, 6.11] reflecting that the mediation 

effect was not conditional upon DEBQ-EE scores5. Thus, there was no support 

for the prediction that the negative mood evoked by the high stress condition will 

result in greater junk food consumption, and an attentional bias to junk food 

information while in a negative mood state will mediate the association between 

negative mood and junk food consumption for those participants scoring high on 

the DEBQ-EE scale, but not for those scoring low on the DEBQ-EE scale. 

 

 

 

                                                 
5 The index of moderated-mediation was non-significant when kilojoules of sweet junk food was 
the dependent variable and when Dutch eating behaviour questionnaire external eating scores 
(DEBQ-Ext) were included as a covariate. However, when DEBQ-Ext scores were included as a 
covariate, the regression model predicting the mediator was significant with DEBQ-EE scores 
significantly predicting attentional bias scores to junk food, a2i=21.29, p=.032, and there was a 
statistically significant interaction of negative mood scores and DEBQ-EE scores in predicting 
attentional bias scores to junk food information, a3i=-.89, p=.041. Importantly, however, 
attentional bias scores to junk food information did not predict consumption, and the index of 
moderated mediation was not significant, B=1.09, SE=1.45, 95% CI [-.87, 5.07], indicating that 
the mediation effect was not conditional upon DEBQ-EE scores.  
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Table 3.3 

Unstandardised regression coefficients and 95% confidence intervals for the 

mediating role of an attentional bias to junk food information in the association 

between negative mood and junk food consumption, conditional upon DEBQ-EE 

scores.  

 Model Predictors  Coefficient SE p 95% CI 
Outcome: 
AB score 
Junk Food 
Information   

    

 Constant i1 -2.44 7.52 .747 [-17.68, 12.79] 

 Negative Mood Scores a1i -.59 .36 .111 [-1.33, .14] 

 DEBQ-EE a2i 11.29 8.38 .186 [-5.69, 28.26] 

 
Negative Mood Scores 
* DEBQ-EE a3i -1.06 .42 .016 [-1.93, -.21] 

   
    

Outcome: 
KJs 
Consumed Constant i1 793.83 76.37 .000 

[639.22, 
948.45] 

 
AB score Junk Food 
Information  bi -1.53 1.54 .328 [-4.64, 1.59] 

 Negative Mood Scores c’ -6.15 3.76 .110 [-13.77, 1.46] 
Note. n=41. AB=attentional bias scores 
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Figure 3.8. Statistical diagram of the moderated mediation model pertaining to 
the testing of the second model of negative emotional consumption of junk food. 
All numbers are unstandardised Ordinary Least Squares regression coefficients. 
*p<.05.  

Summary of the results testing the attentional bias to appetitive junk 

food information model.  

 Overall, the results did not provide support for the attentional bias to 

appetitive junk food information model of NECJF. The results of an ANOVA 

demonstrated that there was no significant increase in the strength of the 

attentional bias to junk food information for participants scoring highly on the 

DEBQ-EE scale exposed to the high stress condition. Thus, exposure to the high 

stress anagram condition, which elicited significantly greater negative mood 

relative to the low stress a experience, did not elicit a stronger attentional bias to 

junk food information for those scoring high on the DEBQ-EE scale. Moreover, a 

stronger attentional bias to junk food information while being in a negative mood 

state did not mediate the association between negative mood and junk food 

consumption irrespective of DEBQ-EE scores.   
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Discussion 

The aim of this study was to test two hypothesised models of negative 

emotional consumption of junk food (NECJF). The first model implicated a 

dispositional attentional bias to negative emotional information relative to 

positive emotional information in contributing to heightened negative 

emotionality in response to stress, with the tendency to experience 

disproportionality heightened negative emotionality in response to stress 

contributing to a greater junk food consumption. Specifically, the attentional bias 

to negative emotional information model proposes that individuals prone to 

NECJF experience greater elevations in negative mood in response to a stressor, 

compared with those who are not prone to NECJF, because they have a stronger 

dispositional attentional bias to negative emotional information relative to 

positive emotional information, and elevations in negative mood mediates the 

association between a stressor and junk food consumption. The second model 

implicated an attentional bias to junk food information while in a negative mood 

state as contributing to individual differences in the tendency to eat a greater 

amount of junk food in response to negative emotional states. Specifically, the 

attentional bias to appetitive junk food information model proposes that while in 

a negative mood state, following exposure to a stressor, individuals prone to 

NECJF will have a stronger attentional bias to appetitive junk food information 

relative to healthy food information, compared with those not prone to NECJF, 

and this attentional bias will mediate the association between negative mood and 

junk food consumption in individuals prone to NECJF. 

In order to test the proposed models of NECJF females who varied in their 

tendency to eat junk food in response to negative emotional states were recruited. 
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Specifically, the Dutch Eating Behaviour Questionnaire-Emotional Eating 

(DEBQ-EE) scale was employed to capture individual differences in the tendency 

to consume junk food in response to negative emotions. Moreover, in order to test 

the proposed models, participants were randomly allocated to one of two groups. 

One group received a high stress experience that was designed to elicit negative 

mood, while the other group received a low stress experience designed so that it 

would not elicit negative mood. Thus, prior to testing the two models, two 

assumptions needed to be satisfied in order to test the proposed models of 

NECJF. The first assumption was that the high stress condition would elicit 

significantly greater elevations in negative mood compared to the low stress 

condition. Analysis of the negative mood score data showed that prior to being 

exposed to the stress manipulation task participants in the two conditions did not 

differ in their negative mood state, but that upon exposure to the stress 

manipulation task participants in the high stress condition were experiencing 

greater negative mood than those in the low stress condition. Importantly, 

analysis of the negative mood score data showed that this differential negative 

mood state between the two conditions (i) persisted across the dot probe task 

trials presented during phase two of the experiment and (ii) was present 

immediately prior to the consumption taste-test. Consequently, the assumption 

that the high stress condition would elicit significantly greater elevations in 

negative mood compared to the low stress condition was satisfied.  

The second assumption necessary to be satisfied was that the DEBQ-EE 

scale is measuring individual differences in the tendency to eat junk food in 

response to negative emotional states, in females. The prediction derived from 

this assumption was that exposure to the high stress condition, but not the low 
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stress condition, would elicit increased junk food consumption and this 

association would be mediated by negative mood scores, but only for those 

scoring high on the DEBQ-EE scale, and not for those scoring low on the DEBQ-

EE scale. The results of a moderated-mediation analysis did not support this 

prediction. DEBQ-EE scores did not significantly moderate the indirect effect of 

stress condition on junk food consumption through negative mood, nor did 

DEBQ-EE scores moderate the association between negative mood and junk food 

consumption. Instead, the results showed that although exposure to the high stress 

condition predicted increased negative mood, that in turn greater negative mood 

scores predicted decreased junk food consumption irrespective of DEBQ-EE 

scores. Thus, the second assumption required to be satisfied in order to test the 

validity of the two hypothesised models of NECJF was not satisfied since 

individual differences in the dimension the two models were proposed to explain 

were not successfully measured.   

The finding that elevations in negative mood following a stressful 

experience decreased junk food consumption is consistent with the biological 

stress response which causes a suppression of appetite (Torres & Nowson, 2007). 

However, the finding that DEBQ-EE scores did not moderated the association 

between negative mood and consumption is contradictory to the individual 

difference model. This model states that individual differences, for example, in 

learning history, attitudes and negative emotional eating status, determine the 

effects of stress and negative affect on eating behaviour such that some people 

will increase their consumption while others will decrease their consumption 

(Greeno & Wing, 1994). Further, these results are inconsistent with previous 

research demonstrating that DEBQ-EE scores do moderate the association 
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between distress and consumption such that those scoring high on DBEQ-NEE 

consumed more in response to negative emotional states compared with those 

scoring low (Reichenberger et al., 2018; van Strien, 2010; van Strien, Herman, 

Anschutz, et al., 2012). The failure to replicate findings that DEBQ-EE scores 

moderate the association between negative affect and consumption, and therefore 

the failure of the current study to measure individual differences in NECJF,  may 

have been due to a small number of participants with extreme scores on the 

moderator variable (Whisman & McClelland, 2005). Alternatively, it may have 

been because participants were not classified into high (>3.25) and low (<1.82) 

negative emotional eating groups based on normative data for females on the 

DEBQ-EE scale; cut-offs which have been shown to predicted distress-induced 

eating in high negative emotional eating groups (van Strien, 2010; van Strien et 

al., 2013a; van Strien, Herman, Anschutz, et al., 2012). However, doing so would 

have reduced the sample size thereby potentially reducing the statistical power for 

detecting a significant moderation with a small or moderate effect size (Whisman 

& McClelland, 2005).  In light of these study limitations, it is possible that the 

DEBQ-EE scale is measuring individual differences in NECJF, but that variation 

in consumption within the contrived laboratory experience is not accurately 

indexing the real-world phenomenon of NECJF. Assuming that this possibility 

was correct the planned analyses for testing the two hypothesised models were 

performed and the results of these analyses are summarised below.  

Overall, the results did not provide support for the pattern of effects 

predicted by the attentional bias to negative emotional information model of 

NECJF. Participants scoring high on the DEBQ-EE scale did not respond to the 

high stress condition with greater elevations in negative mood than those scoring 
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low. Consequently, the predicted effect that an attentional bias to negative 

emotional information was proposed to explain was not observed. Unsurprisingly 

then, participants scoring higher on the DEBQ-EE scale did not show a stronger 

dispositional attentional bias to negative emotional information than those scoring 

lower on the DEBQ-EE scale. Moreover, a stronger dispositional attentional bias 

to negative emotional information did not predict greater elevations in negative 

mood in response to the high stress condition.  

Similarly, the results did not provide support for the pattern of effects 

predicted by the attentional bias to appetitive junk food information model of 

NECJF. Participants scoring high on the DEBQ-EE scale did not exhibit a 

statistically significant increase in the strength of their attentional bias to junk 

food information following exposure to the high stress condition which elicited 

significant elevations in negative mood. Moreover, attentional bias scores to junk 

food information did not mediate the association between negative mood and 

junk food consumption for participant exposed to the high stress a condition, and 

this mediation effect was not conditional upon DEBQ-EE scores.  

To summarise, the results provided no support for either of the attentional 

bias variants of either of the two hypothesised models of NECJF. However, these 

results rest on the assumption that the DEBQ-EE scale is validly measuring 

individual differences in NECJF, and that scores on this scale failed to moderate 

the association between negative mood and junk food consumption because 

variation in junk food consumption in the contrived laboratory experience did not 

accurately indexing the real-world phenomenon of NECJF. Assuming instead, 

however, that DEBQ-EE scores did not moderate the association between 

negative mood and junk food consumption because this scale is not validly 
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capturing individual differences in NECJF then the results do not provide support 

for or against the two hypothesised models. This is because if it is assumed that 

individual differences in NECJF were not validity captured by the DEBQ-EE 

scale, then the individual difference dimension the two models were hypothesised 

to explain was not successfully measured and as such the validity of the two 

models could not be tested. Consequently, assuming that the DEBQ-EE is not 

measuring individual differences in NECJF, then it remains to be investigated 

whether one or both of the hypothesised models do, or do not, account for 

individual differences in the tendency to eat a greater amount of junk food in 

response to negative emotional states. Importantly, there are grounds for 

questioning the validity of the DEBQ-EE scale as a measure of individual 

differences in NECJF due to limitations inherent in the sale itself which suggest 

that it is likely not an optimal measure of individual differences in NECJF. The 

limitations inherent in the DEBQ-EE scale will be considered in the general 

discussion for research section one (see chapter five).  

Overall, assuming that the individual difference dimension the two 

models were hypothesised to explain was not successfully measured by the 

DEBQ-EE scale, the validity of the two hypothesised models of NECJF could not 

adequately be tested in the current study. Consequently, assuming that individual 

differences in NECJF were not successfully measured, the possibility remains 

that one or both of the two hypothesised models do account for individual 

differences in the propensity to consume a greater amount of junk food in 

response to negative emotional states arising from unpleasant or stressful 

experiences.  
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Chapter Four: The Role of Approach Biases to Negative Emotional Information and 

to Appetitive Junk Food Information in Negative Emotional Consumption of Junk 

Food 

Introduction 

As outlined in chapter one, the consumption of energy-dense, nutrient 

poor junk foods is a risk factor for weight gain and obesity, with negative 

emotional states identified drivers of junk food consumption. However, there are 

individual differences in the degree to which negative emotional states elicit the 

consumption of junk food with some individuals increasing their consumption, 

others decreasing and a smaller percentage reporting no change in their 

consumption (Macht, 2008). The extant negative emotional eating literature 

suggests that females, scoring high on self-report measures of negative emotional 

eating, are the most susceptible to increasing their consumption of junk food in 

response to negative emotional states (e.g., Oliver et al., 2000; Reichenberger et 

al., 2018; van Strien et al., 2013a). The phenomenon of eating a greater amount of 

junk food in response to negative emotional states arising following unpleasant or 

stressful experience will be termed negative emotional consumption of junk food 

(NECJF). Given that junk food consumption is a risk factor for being overweight 

and obese (WHO, 2003; Swinburn et al., 2011) it is important to illuminate the 

mechanisms that underlie individual differences in the tendency to eat junk food 

in response to negative emotional states (NECJF-disposition). The current study 

sought to test the veracity of two independent models of NECJF one of which 

implicates an approach bias to negative emotional information relative to positive 

emotional information in underlying individual differences in heightened 

negative emotionality in response to a stressor, and the other of which implicates 
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an approach bias to appetitive junk food information relative to healthy food 

information as accounting for individual differences in NECJF.  

 The first hypothesised model states that there are individual differences in 

the degree to which a stressor elevates negative emotionality, with the tendency 

to experience disproportionality heightened negative emotionality in response to a 

stressor contributing to greater junk food consumption. This model attributes this 

tendency to experience heightened negative emotionality in response to a stressor 

to a dispositional approach bias to negative emotional information relative to 

positive emotional information.  As reviewed in chapter two, avoidance of 

negative emotional information contributes to heightened negative emotionality 

in response to stress in a range of anxiety disorders (Amir et al., 2013; Heuer et 

al., 2007; Najmi et al., 2010; Rinck & Becker, 2007; Rinck et al., 2013; Taylor & 

Amir, 2012), while an inhibited approach bias to positive emotional information 

appears to contribute to dysphoric and depressive disorders (Bartoszek & Winer, 

2015; Trew, 2011). Furthermore, cognitive bias modification studies demonstrate 

that training to approach general positive emotional information appears to buffer 

against heightened negative emotionality in response to a stressor (Becker et al., 

2016; Vrijsen et al., 2018).  

To date, it does not appear that any studies have examined the role of 

approach and avoidance biases to valenced emotional information in contributing 

to heightened negative emotionality in response to a stressor in eating disordered 

populations, or within populations displaying problematic patterns of food 

consumption. Consistent with the pattern of approach and avoidance biases 

characteristic of depressive symptomatology the approach bias variant of the first 

hypothesised model of NECJF implicates a dispositional approach bias to 
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negative emotional information relative to positive emotional information in 

contributing to heightened negative emotionality in response to stress. 

Specifically, the approach bias variant of the first hypothesised model proposes 

that females prone to NECJF experience greater elevations in negative mood in 

response to a stressor, compared with those who are not prone to NECJF, because 

they have a stronger dispositional approach bias to negative emotional 

information relative to positive emotional information, and elevations in negative 

mood mediates the association between a stressor and junk food consumption 

(see figure 4.0).  This model will be referred to as the approach bias to negative 

emotional information model of negative emotional consumption of junk food.  

 
Figure 4.0 The approach bias to negative emotional information model of 
negative emotional consumption of junk food. ApB=approach bias.  
  

The second hypothesised model of NECJF states that there are individual 

differences in the degree to which negative emotional states elicit junk food 

consumption, with the degree to which negative emotional states elicit a 

temporarily stronger approach bias to junk food information relative to healthy 

food information accounting for these individual differences. Previous research 

demonstrates that approach and avoidance biases to food stimuli contribute to the 

development and maintenance of various problematic unhealthy consumption 

behaviours (Kemps & Tiggemann, 2015; Paslakis et al., 2016; Veenstra & de 

Jong, 2010, 2011). As reviewed in chapter two, problematic eating styles 
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associated with episodes of over-consumption appear to be characterised by an 

enhanced approach bias to food stimuli (Brockmeyer et al., 2015; Kemps & 

Tiggemann, 2015; Veenstra & de Jong, 2010), while eating styles associated with 

successful and excessive restriction appear to be characterized by an avoidance of 

food stimuli (Paslakis et al., 2016; Veenstra & de Jong, 2011). Since NECJF is 

associated with episodes of increased junk food consumption in response to 

negative mood states following a stressful experience, it may also be 

characterized by an enhanced approach bias to appetitive food stimuli. To date no 

published study appears to have directly examined this hypothesis. However, 

support for the proposed role of an approach bias to junk food information in 

NECJF comes from a study by Brignell et al. (2009) who reported a significant 

positive correlation between scores on a measure of negative emotional eating, 

the Dutch Eating Behaviour Questionnaire  emotional eating scale (DEBQ-EE), 

and approach bias scores to food stimuli using the stimulus-response 

compatibility task. That is, in their sample participants who scored higher on 

DEBQ-EE showed a greater approach bias to food stimuli compared with 

participants who scored lower on DEBQ-EE. Moreover, while previous research 

suggests that individuals who endorse problematic patterns of over-consumption 

have a dispositional approach bias to food stimuli, no research to date has 

investigated whether elevations in negative affect elicit a temporarily stronger 

approach bias towards food information in these individuals. A stronger tendency 

to automatically approach junk food information in response to elevations in 

negative mood would be consistent with a reformulated negative reinforcement 

model of drug addiction (Baker et al., 2004, see chapter 1. ), which has been 

applied to food addiction (Barry et al., 2009; Volkow et al., 2013). This model 
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states that negative affect produces hot information processing that biases 

attention to the perceived threat of negative affect and biases response selection 

processes such that avoiding/escaping negative affect becomes the individuals 

primary motivational concern. The individual is then biased towards response 

options that have most effectively diminished negative affect in the past (e.g., 

drug use, junk food consumption), which increases the incentive value of the 

addictive stimuli (e.g., drug use stimuli, junk food stimuli). This increased 

motivation to use drugs or consume food will be reflected by enhanced automatic 

tendencies to approach appetitive stimuli (e.g., drug use stimuli, junk food 

stimuli). Consistent with this reformulated negative reinforcement model of 

addiction, the approach bias variant of the second hypothesised model of NECJF 

proposes that while in a negative mood state, individuals prone to NECJF will 

have a stronger approach bias to appetitive junk food information relative to 

healthy food information, compared with those not prone to NECJF, and this 

approach bias will mediate the association between negative mood and junk food 

consumption in those prone to NECJF (see figure 4.1). This model will be 

referred to as the approach bias to appetitive junk food information model of 

NECJF.  

 

Figure 4.1. The approach bias to appetitive junk food information model of 
negative emotional consumption of junk food. ApB=approach bias.  
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The aim of the current study was to test the veracity of these two 

independent models of NECJF. To achieve this, female participants who varied in 

their tendency to eat junk food in response to negative emotions were recruited. 

The Dutch Eating Behaviour Questionnaire emotional eating scale (DEBQ-EE) 

measures individuals desire to eat in response to 13 specific and diffuse negative 

emotional states. Research suggests that females who score high on this scale 

tend to consume junk food such as chocolate and potato crisps in response to 

stressors eliciting negative emotions (van Strien, Herman, Anschutz, et al., 2012). 

Thus, the DEBQ-EE was used in the current study as a measure of the female 

participants propensity to consume a greater amount of junk food in response to 

negative emotional states following an unpleasant or stressful experience.  

To assess the approach biases implicated in the two models of NECJF 

under test the Approach Avoidance Task (AAT) developed by Rinck and Becker 

(2007) was employed. In this task a single stimulus appears on a computer screen 

and participants are instructed to respond to the stimulus by pulling a joystick 

towards themselves or pushing a joystick away from themselves. In the current 

study, participants were instructed to push or pull the joystick based on the 

orientation of the stimulus image (i.e., landscape or portrait). As participants push 

on the joystick the image on the screen becomes increasingly smaller until it 

disappears off the screen and as they pull on the joystick the image becomes 

increasingly larger until it disappears off the screen. Inhibition of approach to a 

category of information (i.e., an avoidance bias) is inferred from slower response 

times to pull (approach) stimuli of a particular category and faster response times 

to push (avoid) stimuli of that category. Conversely, being faster to pull 
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(approach) and slower to push (avoid) a category of information will indicate an 

automatic approach bias to that category of information.   

The current study measured two approach biases; one indexing whether 

participants showed an approach bias to negative emotional information over 

positive emotional information, and one indexing whether participants showed an 

approach bias to appetitive junk food information over healthy food information. 

To measure these two approach biases two sets of stimuli were required. To 

measure the approach bias to negative emotional information a set of negative 

emotional stimuli and positive emotional stimuli were required. For the approach 

bias to junk food information a set of junk food stimuli and healthy food stimuli 

were required. Participants completed half of the AAT trials prior to a stress 

manipulation and half of the AAT trials following and during a stress 

manipulation. This allowed for the investigation of whether elevations in negative 

mood following the stress manipulation elicit an enhanced approach bias to 

appetitive junk food information relative to healthy food information in those 

prone to NECJF.  

The procedure employed in Study 2 replicated the structure of the 

experimental session in Study 1 such that participants first completed 256-trials 

of the AAT, were then exposed to a high stress or low stress manipulation task, 

and then completed a second lot of 256-trials of the AAT (with intervening “top 

ups” of the stress manipulation task). Throughout the experiment participants 

rated the intensity of their negative mood. Following completion of the second 

presentation of the AAT and completion of the stress manipulation task, 

participants partook in a consumption-taste test of four bite sized junk foods: 

potato crisps, salted pretzels, MnM’s, and mini chocolate chip cookies. The 
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consumption taste-test provided a measure of the total kilojoules of junk food 

each participant consumed.  

Prior to testing the validity of the two proposed models of NECJF under 

empirical scrutiny two assumptions must first be verified. The first assumption to 

be verified is that exposure to the high stress condition elicited significantly 

greater elevations in negative mood compared to the low stress condition. The 

second assumption to be verified is that, in female participants, the DEBQ-EE 

scale is measuring the tendency to consume junk food in response to negative 

emotional states elicited following exposure to a stressor.  Confirming the 

prediction that exposure to the high stress condition, but not the low stress 

condition, elicits increased junk food consumption and that this association is 

mediated by negative mood scores, but only for those scoring high on the DEBQ-

EE scale, and not for those scoring low on the DEBQ-EE scale will serve to 

verify this second assumption. Only if these two assumptions are met can the 

validity of the two hypothesised models of NECJF be tested because only if they 

are met will it be known that those who are prone to NECJF are being compared 

to those who are not prone to NECJF.  

To summarise, the current study set out to test the veracity of two 

independent models of NECJF. The approach bias to negative emotional 

information model proposes that females prone to NECJF experience greater 

elevations in negative mood in response to a stressor, compared with those who 

are not prone to NECJF, because they have a stronger dispositional approach bias 

to negative emotional information, and elevations in negative mood mediates the 

association between a stressor and junk food consumption (see figure 4.0). Three 

predictions are derived from this first model of NECJF: 
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1. For participants in the high stress condition, but not the low stress 

condition, those scoring higher on the DEBQ-EE scale will experience 

greater elevation in negative mood, while those scoring lower on the 

DEBQ-EE scale will experience less elevation in negative mood.  

2. Participants scoring higher on the DEBQ-EE scale will have a stronger 

dispositional approach bias to negative emotional information than those 

scoring lower on the DEBQ-EE scale. 

3. A dispositional approach bias to negative emotional information will 

moderate the degree to which the high stress condition elevates negative 

mood.  

Confirmation of these predictions will serve to validate the approach bias variant 

of the hypothesised cognitive bias to negative emotional information model of 

NECJF.  

The approach bias to appetitive junk food information model proposes 

that while in a negative mood state, individuals prone to NECJF will have a 

stronger approach bias to appetitive junk food information, compared with those 

not prone to NECJF, and this approach bias mediates the association between 

negative mood and junk food consumption in individuals prone to NECJF (see 

figure 4.1).  Two predictions are derived from this second model of NECJF: 

1. The negative mood evoked by the high stress condition will elicit a 

stronger approach bias to junk food stimuli in those scoring high 

on the DEBQ-EE scale than in those scoring low on the DEBQ-EE 

scale.  

2. The negative mood evoked by the high stress condition will result 

in greater junk food consumption, and an approach bias to junk 
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food information while in a negative mood state will mediate the 

association between negative mood and junk food consumption for 

those participants scoring high on the DEBQ-EE scale, but not for 

those scoring low on the DEBQ-EE scale.  

Confirmation of these two predictions will serve to validate the approach bias 

variant of the cognitive bias to appetitive junk food information model of NECJF.  

 Method 

Participants 

 Female participants were required to test the proposed models of NECJF 

as this is a phenomenon most often seen in females (Greeno & Wing, 1994; 

Oliver et al., 2000; Zellner et al., 2006). In addition, female participants who did 

not have any specific dietary requirements (e.g. specific allergies, 

vegetarian/vegan) were required since individuals with specific dietary 

requirements may show atypical responses to certain food stimuli, and food 

employed in the consumption taste-test was held constant across all participants. 

As with Study 1 a sample size of 80 was deemed adequate to detect a medium to 

large regression coefficient for a moderated-mediation (PROCESS model=14) 

based on a simulation study conducted by Preacher, Rucker and Hayes (2007). 

However, participant recruitment for this study was terminated early at the end of 

the second semester of the university year (31st October 2015) so that over the 

summer break (i.e., when undergraduate students would not be available for 

experimental participation) the PhD candidate’s attention could turn to the 

development of a new emotional eating questionnaire (see research section two). 

Consequently, a smaller sample size than planned was recruited.  
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Forty-four female undergraduate psychology students without dietary 

requirements were recruited from the University of Western Australia and 

participated for partial course credit. The mean age of participants was 19.45 

(SD=2.86, range=17-31). Participants were randomly allocated into one of two 

groups, each of which would be assigned to different experimental conditions. 

Half of the participants were allocated to a group which would receive a high 

stress experience, while half of the participants were allocated to a group which 

would receive a low stress experience. This gave rise to a between group factor of 

Stress condition (high stress vs. low stress). It was necessary that participants in 

the two conditions did not differ on variables known to affect eating including 

age, body mass index (BMI;[kg/m2]), dietary restraint and external eating. 

Additionally, it was important that participants in the two conditions did not 

differ on their Dutch Eating Behaviour Questionnaire- Emotional Eating scores 

(DEBQ-EE). In the high stress condition participants mean age was 19.00 

(SD=1.83), their mean BMI was 22.99 (SD=4.45), their mean DEBQ restraint 

score was 2.61 (SD=1.07), their mean DEBQ external eating score was 3.47 

(SD=.32) and their mean DEBQ-EE score was 2.71 (SD=.82). In the low stress 

condition participants mean age was 19.01 (SD==3.60), their mean BMI was 

21.70 (SD=1.67), their mean DEBQ restraint score was 2.98 (SD=.76), their mean 

DEBQ external eating score was 3.32 (SD=.62) and their mean DEBQ-EE score 

was 2.67 (SD=.95). Those in the high stress group did not differ from the low 

stress group in terms of their age6, U=206.50, z=-.90, p=.379, their BMI, t(43)=-

1.27, p=.210, their restraint scores, t(43)=1.32, p=.196, their external eating 

                                                 
6 Non-parametric Mann-Whitney U test performed since the age variable was non-normally 
distributed.  
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scores, t(43)=-1.01, p=.320, nor in terms of their DEBQ-EE scores, t(43)=-.14, 

p=.887.  

Materials 

Self-report questionnaires.  

The Dutch Eating Behaviour Questionnaire (DEBQ) with three subscales 

assessing negative emotional eating (DEBQ-EE), restrained eating (DEBQ-R) 

and external eating (DEBQ-Ext) was employed (Van Strien et al., 1986). 

Specifically, the DEBQ-EE subscale was employed as a measure of individual 

differences in negative emotional consumption of junk food in female 

participants in this study. Similarly, the same negative Mood Visual Analogue 

Scale (MVAS), the Hunger Visual Analogue Scale (HVAS), the demographics 

questionnaire and the taste-test questionnaire all employed in study 1 were used 

in the current study. See Materials section of chapter three for more detail. 

Apparatus.  

The tasks were ran on a Hewlett-Packard PC with a standard QWERTY 

keyboard and 21.5-inch colour monitor set at a resolution of 1920x1080 pixels. 

Mood visual analogue scale responses were recorded using a standard two-button 

mouse, anagram task answers using a standard QWERTY keyboard, and 

approach-avoidance task (AAT) responses using a Logitech Attack 3 joystick. 

Food bowls were weighed in grams using Savannah Prodigy kitchen scales which 

are capable of detecting graduations of one gram. Participants weight was 

measured using bathroom scales with a capacity of 150kg and 100g increments. 

Pictorial stimuli.  

The 64-images from the Emotional Stimulus Set, the 64-images from the 

Food Stimulus Set and the 8-images from the two Practice Stimulus Subsets 
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utilised in Study 1 were employed in the current study.  However, these stimuli 

were transformed for use in the approach-avoidance task such that two versions 

of each were created; a landscape version (H: 618 pixels, W: 768 pixels) and a 

portrait version (H: 768 pixels, W: 618 pixels) creating a total of 256 images. 

Examples of landscape and portrait images from each stimulus subset are 

provided below in figure 4.2.  

Figure 4.2.example of an image from the a) positive emotional stimulus subset b) 
negative emotional stimulus subset c) junk food stimulus subset  d) healthy food 
stimulus subset e) neutral practice stimulus subset and f) household practice 
stimulus subset.  

Anagram letter strings.  

The sixty “easy anagrams” (e.g. TCA=CAT, REET=TREE) and 40 

“difficult anagrams” (e.g. LOLRCS= SCROLL, GNAPS=PANGS) employed in 

Study 1 were used in the current study.   

 

a) b) 

c) d) 

e) f) 
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Experimental Tasks 

Approach-avoidance task.  

The approach-avoidance task (AAT) was employed to measure approach 

biases towards negative emotional information relative to positive emotional 

information, and towards junk food information relative to healthy food 

information. Each trial of this task began with a colour picture presented on a 

computer screen. Participants were required to pull or push a joystick in response 

to the orientation of the picture (i.e. portrait or landscape), irrespective of the 

picture content. When participants pushed on the joystick the picture shrank in 

size until it disappeared off the screen and when participants pulled on the 

joystick the picture grew in size until it disappeared off the screen. This “zooming 

feature” was incorporated to encourage participants to adopt a body-reference 

interpretation of their push and pull movements as reflecting avoidance and 

approach respectively (Rinck & Becker, 2007). During a trial if participants made 

an incorrect response the picture would not disappear off the screen, in which 

case they were instructed to make the alternative response. Pictures remained on 

the screen until the correct response was made. For each trial the time from 

picture onset until the picture had disappeared off the screen was recorded by the 

computer and used as a measure of the participants reaction time (RT). After each 

trial, participants were instructed to return the joystick to its upright neutral 

position, after which the next trial would begin.  

Participants completed 512 critical trials with the 128 representational 

images, from the Emotional Stimulus Set and the Food Stimulus Set, each 

presented four times; twice in a landscape orientation, and twice in a portrait 

orientation. These critical trials were completed across two phases of the 
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experimental session. Half of the trials were administered in Phase 1 (Pre-stress 

manipulation approach bias assessment phase) and half of the trials were 

administered in Phase 2 (Stress manipulation approach bias assessment phase). 

Direction of joystick movement in response to picture orientation was 

counterbalanced across participants. Half of the participants were instructed to 

pull the joystick towards themselves if the image appeared in a portrait 

orientation and to push the joystick away from themselves if the image was 

presented in a landscape orientation. The other half were instructed to push the 

joystick away from themselves if the image was presented in a portrait orientation 

and to pull the joystick towards themselves if the image was presented in the 

landscape orientation. Throughout the task participants were instructed to hold 

the joystick in their dominant hand. Prior to completing the 512 critical trials 

participants completed 16 practice trials with the eight images from the Practice 

Stimulus Subsets (see figure 4.2).  

Calculation of approach bias scores.  

The response time (RT) data from the AAT was used to calculate two 

approach bias scores. However, since RT would only be meaningful when 

participants were accurately performing the task there was a requirement that 

participants should achieve a minimum accuracy response criterion of 80%. All 

participants met the response accuracy criterion with a mean accuracy rating of 

95.14% (range: 85.94% to 99.61%). Furthermore, trials in which incorrect 

joystick movements were made were coded as errors and excluded, as were trials 

with RTs less than 200ms and greater than 3000ms since they were assumed to be 

responses that were due to anticipation or a lapse in concentration (Becker, 

Jostmann, Wiers, & Holland, 2015). This excluded a total of only 4.86% of the 
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RT data suggesting a reassuringly high compliance with task instructions. In 

keeping with previous research employing the AAT participants median response 

times for each representational image type (negative emotional, positive 

emotional, junk food and healthy food) for each response direction (push, pull) 

were calculated because median RTs have been shown to be less sensitive to 

outliers and do not require arbitrary cut-off points for determining outliers (Heuer 

et al., 2007; Rinck & Becker, 2007; Wiers, Rinck, Kordts, Houben, & Strack, 

2010). 

Calculation of an approach bias score to negative emotional 

information. 

An approach bias score indexing each participant’s dispositional tendency 

to approach negative emotional information over positive emotional information 

was calculated. In order to calculate this approach bias to negative emotional 

information score it was first necessary to compute two difference values. The 

difference between the median RT to complete pushing vs. pulling responses 

(Median RTpush – Median RTpull) to negative emotional images, and the difference 

between the median RT to complete pushing vs. pulling responses (Median 

RTpush – Median RTpull) to positive emotional images were computed. These two 

difference values were then subtracted from each other to calculate the approach 

bias score to negative emotional information. Specifically, the difference value 

for pushing vs. pulling positive emotional images was subtracted from the 

difference value for pushing vs. pulling negative emotional images as can be seen 

in the equation below: 

Approach Bias Score to Negative Emotional Information= ( Median RT to 

Push negative image � Median RT to Pull negative image) � 
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(Median RT to Push positive image � Median RT to Pull positive 

image).  

This score will be referred to as the “approach bias score to negative 

emotional information”. Positive approach bias scores reflect an approach bias to 

negative emotional information over positive emotional information while 

negative approach bias scores reflect an avoidance bias to negative emotional 

information over positive emotional information. This approach bias score was 

calculated using RT data collected during phase 1 (pre-stress manipulation 

approach bias assessment phase) since the attentional bias to negative emotional 

information model of negative emotional consumption of junk is concerned with 

a dispositional tendency to approach negative emotional information over 

positive emotional information. Consistent with previous research estimating the 

internal consistency reliability of bias scores derived from the approach 

avoidance task (e.g., Krieglmeyer & Deutsch, 2010), the split-half reliability of 

this Approach Bias Score to Negative Emotional Information was estimated by 

splitting the AAT into two halves based on odd and even trials. The separate bias 

scores of each test half were then correlated and the correlation coefficient 

entered into the Spearman-Brown split-half formula: Rxx= 2rhh / 1 + rhh (Furr & 

Bacharach, 2008). The reliability of this score assessed during phase 1 (pre stress 

manipulation approach bias assessment phase) was R=.43.  

Calculation of an approach bias score to junk food information.  

 An approach bias score indexing the tendency to approach junk food 

relative to healthy was calculated. In order to calculate this approach bias to junk 

food score it was first necessary to calculate two difference values. The difference 

between the median RT to complete pushing vs. pulling responses (Median 
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RTpush – Median RTpull) to junk food images, and the difference between the 

median RT to complete pushing vs. pulling responses (Median RTpush – Median 

RTpull) to healthy food images were calculated.  These two difference values were 

then subtracted from each other to calculate the approach bias score to junk food 

information. Specifically, the difference value for pushing vs. pulling healthy 

food images was subtracted form the difference value for pushing vs. pulling junk 

food images: 

Approach Bias Score to Junk Food Information= ( Median RT to Push 

junk food image � Median RT to Pull junk food image) � ( 

Median RT to Push healthy food image- Median RT to Pull 

healthy food image).  

  This bias score will be referred to as the “approach bias score to 

junk food information”.  Positive values reflect an approach bias to junk food 

information while negative values reflect an avoidance bias to junk food 

information. This approach bias score was calculated twice. Once using RT data 

collected during phase 2 (stress manipulation approach bias assessment phase) 

since the approach bias to appetitive junk food information model of negative 

emotional consumption of junk food is concerned with the tendency to approach 

junk food information while in a negative mood state. Secondly, using RT data 

collected during phase 1 (Pre-stress manipulation approach bias assessment 

phase) so that is could be established whether elevations in negative mood 

elicited a significant change in the strength of participants approach bias to junk 

food information.  The split-half reliability of the Approach Bias Score to Junk 

Food Information assessed during phase 1 was estimated by first calculating this 

score based on the even trials during phase 1 and then by calculating this score 
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based on the odd trials during phase 1. These two scores were then correlated and 

this correlation coefficient was entered into the Spearman-Brown split-half 

formula: Rxx= 2rhh / 1 + rhh (Furr & Bacharach, 2005). The reliability of this score 

assessed during phase 1 was R=-.42. The split-half reliability of this score 

assessed during Phase 2 was estimated in the same way and was R=-.34 for 

participants in the high stress condition and R=-.25 for participants in the low 

stress condition. 

Stress manipulation task. 

The stress manipulation task utilised in Study 1 were also used in this 

current study. As a reminder, the high stress condition was designed to provide a 

stressful experience that would elicit elevations in negative mood by providing 

participants with a failure experience. This was achieved by providing 

participants with anagrams which were difficult to solve and false feedback 

indicating that they were performing much worse than the average, an average 

they were informed had been collected from high school students. The low stress 

condition was designed to provide a matched experience that would not elicit 

significant elevations in negative mood. This was achieved by providing 

participants with easy to solve anagrams and false feedback indicating that they 

were preforming much better than the average, an average they were informed 

had been collected from university students who had had practice solving 

anagrams. For the high and low stress conditions anagrams were drawn from the 

“difficult anagrams” and “easy anagrams” anagram letter string sets respectively.  

Consumption taste-test. 

Consumption of four junk foods- Arnott’s chocolate chip biscuits (50g), 

chocolate MnM’s � (50g), Parker’s original pretzels (30g) and Smith’s original 
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potato crisps (30g)- was assessed using a “bogus” taste test (see Study 1 Method 

for more details). The weight of each food eaten was measured and converted to 

kilojoules using the calorific value per 100g of each food type provided on the 

food packaging. The kilojoules of each food consumed was summed to create a 

dependent variable that reflected the total kilojoules each participant consumed.  

Procedure 

 Ethics approval was granted by the university of Western Australia’s 

Human Research Ethics Office (reference: RA/4/1/5243). The experiment took 

place in the Centre for the Advancement of Research on Emotion laboratory at 

the University of Western Australia. Each experimental session took 

approximately 75 minutes. As with Study 1, upon signing up to partake in the 

study, participants were instructed to eat something 2-hours prior to their session, 

and then to refrain from eating or drinking anything but water prior to their 

experimental session. The structure of the procedure used in the current study 

replicated that of Study 1. Briefly, participants completed 256 approach-

avoidance task (AAT) trials to assess their dispositional approach bias to negative 

emotional information and junk food information (Phase 1: pre-stress 

manipulation approach bias assessment phase). Participants rated their mood 

prior to and upon completion of Phase 1. Following this, participants were briefed 

on the stress manipulation task (i.e., anagram task), completed one 3-minute 

block of anagrams followed by a presentation of the mood visual analogue scale 

(MVAS). Participants then completed eight lots of 32 AAT trials immediately 

preceded and proceeded by presentation of the MVAS and broken up by 1-minute 

“top ups” of the anagram task to assess their approach bias to junk food 

information while in a negative mood state (Phase 2: stress manipulation 
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approach bias assessment phase). Participants then completed a final 1-minute 

“top-up” of the stress manipulation task and rated their mood on the MVAS for 

the last time. Following this, participants rated their hunger on a hunger visual 

analogue scale (HVAS) before being presented with the four food bowls for the 

consumption taste test. Participants then completed a final HVAS and the Dutch 

Eating Behaviour Questionnaire before having their height and weight measured 

for calculation of body mass index [kg/m2] (Phase 3: behavioural consumption 

phase). All participants were then fully debriefed. See figure 4.3 for a schematic 

representation of the study procedure.  
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Figure 4.3 Schematic representation of the study procedure.  
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Results 

Data Screening 

All demographic information, questionnaire responses, consumption data, 

and the two approach bias scores were screened for missing values and violations 

of normality. Overall, 5 missing values were detected (four hunger ratings 

immediately prior to the taste-test and 1 response regarding hours since last 

eaten). These missing values were not replaced as they could not be inferred from 

other data points. Thus, when participants in the two stress conditions were 

compared on their Hours since last eaten the sample size was n= 43. Most 

variables were normally distributed, including the two approach bias scores, with 

absolute skew and kurtosis values less than 2 and 4 respectively. However, hours 

since last eaten and age were positively kurtotic with kurtosis values of 6.39 and 

9.38 respectively and were log-transformed, which rendered them normal.   

Initial Hunger 

 Since hunger levels would impact on consumption and have also been 

shown to impact on participants cognitive biases to food information (e.g., 

Castellanos et al., 2009) there was a requirement that participants in the two stress 

conditions did not differ in their hunger ratings prior to commencing the 

experimental session. Participants assigned to the two stress conditions were thus 

compared on their initial hunger ratings and hours since they had last consumed 

anything but water. Descriptive statistics for these variables for participants in 

each stress condition can be seen in table 4.0.  Importantly, there was no 

significant difference between participants in the two conditions on either their 
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initial hunger ratings, t(42)=-.93, p=.357, or on the hours since they had last 

eaten, U=196.507, p=.380.  

Table 4.0 

Hunger Variable Descriptive Statistics per Anagram Condition 

 

Low 
Stress 

Condition 
(n=22) 

 
High Stress 

Condition (n=22) 

 

t p 

  M SD   M SD       
Hours since last eaten* 3.44 4.55  4.09 4.80  - .380 
Initial hunger 3.29 2.39  3.98 2.50  -.931 .357 

Note. * Non-parametric Mann-Whitney U test performed due to non-normally 
distributed data.  
 

Baseline Mood Check 

To ensure that the mood state of participants in the two groups did not 

differ prior to commencement of the stress manipulation task a 2 (Assessment 

time: pre phase 1, post phase 1) x 2 (Stress condition: high stress, low stress) 

mixed design ANOVA was conducted on participants negative mood scores 

taken at the beginning of phase 1 and the end of phase 1. The results revealed a 

significant main effect of Assessment time, F(1, 42)=22.08, p<.001, with 

negative mood scores increasing from pre-phase 1 (M=25.84, SE=3.39) to post-

phase 1 (M=36.71, SE=3.02) indicating a worsening of negative mood over 

completion of the first 256 trials of the approach-avoidance task (AAT). There 

was a significant two way interaction involving Stress condition and Assessment 

time, F(1, 42)=4.34, p=.043, n2
p=.09, which can be seen in figure 4.4. Examining 

the simple main effects showed that this significant interaction occurred because 

                                                 
7 Non-parametric Mann-Whitney U test performed due to non-normally distributed Hour since 
Last Eaten variable.  



Approach Biases and Negative Emotional Consumption of Junk Food 141 

there was a significant increase in negative mood scores for participants in the 

high stress condition, t(21)=-4.38, p<.001, but not for participants in the low 

stress condition, t(21)=-2.06, p=.052 , from pre-phase 1 to post-phase 1. 

Importantly, there was no significant main effect of stress condition, F(1, 

42)=.04, p=.838, at either pre-phase 1, t(42)=.50, p=.599, or post-phase 1, t(42)=-

1.00, p=.323. Therefore, any significant difference in negative mood scores 

between the two groups after being exposed to the stress manipulation task 

cannot be attributed to mood differences that preceded the stress manipulation 

task.  

Figure 4.4. Graph depicting the two-way interaction of Assessment time and 
Stress condition. 
 

Assumption Testing 

Assumption one: Mood manipulation check.  

To first assumption to be verified was that the high stress condition would 

elicit significantly greater elevations in negative mood compared to the low stress 

condition. It is necessary that this assumption is satisfied both when participants 
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were completing the approach-avoidance task (AAT) in phase 2 of the 

experiment and immediately prior to the consumption taste test. To test whether 

the high stress condition elicited significantly greater elevations in negative mood 

than the low stress condition, and that this differential negative mood state 

persisted across the 256 trials of the AAT completed during phase 2 of the 

experiment, mean negative mood scores at each of two points during phase 2 

were computed: Pre-AAT trials (immediately after an anagram block) and; Post-

AAT trials (prior to any subsequent anagram block).  These two negative mood 

scores were subjected to a 2 (Assessment time; Pre AAT; Post AAT) x 2 (Stress 

condition; high stress, low stress) mixed design ANOVA. There was a significant 

main effect of Assessment time, F(1, 42)=6.36, p=.016, n2
p=.13, with a decrease 

in negative mood scores from pre (M=39.72, SE=3.06) to post (M=37.16, 

SE=3.05) completion of  AAT trials. There was a significant main effect of Stress 

condition, F(1, 42)=6.00, p=.019, n2
p=.12, with participants in the high stress 

condition (M=45.80, SE=4.26) experiencing greater negative mood than those in 

the low stress condition group (M=31.08, SE=4.26). Importantly there was no 

significant two-way interaction of Assessment time and Stress condition. Thus, 

the main effect of Stress condition, reflecting heightened negative mood scores in 

the high condition, persisted across the 256 trials of the AAT completed during 

phase two of the experiment.   

Upon completion of the last lot of 32-AAT trials, participants were 

exposed to a final “top up” of the stress manipulation task prior to rating their 

negative mood one last time. An independent samples t-test on these final 

negative mood scores was conducted to verify that immediately prior to the 

consumption taste test participants in the high stress condition were experiencing 
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greater negative mood than those in the low stress condition. The t-test was 

significant, t(42)=-2.63, p=.012, indicating that participants in the high stress 

condition (M=49.77, SE=4.21) were experiencing greater negative mood than 

those in the low stress condition (M=31.41, SE=5.57).  

Consequently, the assumption that exposure to the high stress condition 

will elicit significantly greater elevations in negative mood compared to the low 

stress condition was confirmed.  Moreover, this assumption was satisfied (i) over 

completion of the 256 AAT trials completed during phase two of the experiment 

and (ii) immediately prior to the taste test.  

Assumption two: The DEBQ-EE scale is measuring individual 

differences in negative emotional consumption of junk food.  

Prior to testing the hypothesised models of negative emotional 

consumption of junk food (NECJF) it is first necessary to verify that the DEBQ-

EE scale is measuring individual differences in the tendency to consume a greater 

amount of junk food in response to the negative mood following a stressor. The 

prediction derived from this assumption is that exposure to the high stress 

condition, but not the low stress anagram condition, will elicit increased junk 

food consumption and this association will be mediated by negative mood scores, 

but only for those scoring high on the DEBQ-EE scale, and not for those scoring 

low on the DEBQ-EE scale (see figure 4.5). This prediction was tested using a 

moderated mediation analysis conducted in SPSS using the PROCESS macro 

(model=14; Hayes, 2013). Total kilojoules consumed was entered as the 

dependent variable, stress condition was entered as the independent variable, 

negative mood scores immediately prior to the taste-test were entered as the 

mediator variable, and DEBQ-EE scores were entered as a moderator of the 
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indirect effect. A conceptual diagram of this moderated mediation can be seen in 

figure 4.5. Support for this prediction will be provided by a significant index of 

moderated mediation, which quantifies the linear relationship between the 

indirect effect and the moderator variable (Hayes, 2015), if the mediation effect 

predicts greater junk food consumption in response to higher negative mood 

scores for participants in the high stress anagram condition scoring high on the 

DEBQ-EE scale, and less junk food consumption in response to higher negative 

mood score for participants in the high stress condition scoring low on the 

DEBQ-EE scale.  

 
Figure 4.5. Conceptual diagram of the moderated mediation model pertaining to 
the testing of the second assumption.  

 

In performing the moderated mediation, 95% bootstrapped confidence 

intervals (resampled 10000 times) were used to judge the significance of the 

indirect effect and the index of moderated mediation. A significant moderation 

effect was followed-up using the pick-a-point approach for values of the 

moderator (DEBQ-EE scores) equal to the mean, and one standard deviation 

below and above the mean. To aid in interpretation of the regression coefficients 

the dichotomous independent variable was coded as x=.50 for the low stress 

condition and x=-.50 for the high stress condition, and predictor variables were 

mean centred.  

Figure 4.5.  
 

 
 
Figure 4.6.  
 

 
 
Figure 4.7.  
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The results showed that the regression model predicting the mediator was 

significant, R=.38, R2=.14, F(1, 42)=6.91, p=.012, with stress condition 

significantly predicting negative mood scores, ai=-18.36, p=.012, reflecting that 

on average participants in the high stress condition scored 18.36 units higher on 

their negative mood scores compared with participants in the low stress 

condition. However, there was only a trend towards significance for the model 

predicting the dependent variable, R=.46 R2=.21, F(4, 39)=2.57, p=.053. As can 

be seen in table 4.1 and figure 4.6., neither stress condition group, negative mood 

scores, nor the interaction of negative mood scores with DBEQ-EE scores 

significantly predicted kilojoules consumed. The index of moderated mediation 

was not significant, B=-49.94, SE=96.89, 95% CI [-267.34, 115.80] indicating 

that the non-significant indirect effect of stress condition on junk food 

consumption through negative mood scores was not conditional upon DEBQ-EE 

scores. Thus, the prediction that exposure to the high stress condition, but not the 

low stress condition, will elicit increased junk food consumption and this 

association will be mediated by negative mood scores, but only for those scoring 

high on the DEBQ-EE scale, and not for those scoring low on the DEBQ-EE 

scale was not supported8. The results instead showed that DEBQ-EE scores alone 

were a significant predictor of consumption, b2=377.97, p=.0049.  

 

 

                                                 
8 The result of this moderated mediation was unchanged when (i) total kilojoules of sweet junk 
foods consumed (i.e. the sum of kilojoules of MnM’s consumed and the kilojoules of chocolate 
chip biscuits consumed) was the dependent variable, and (ii) when Dutch Eating Behaviour 
Questionnaire External Eating Scores were included as a covariate.   
9 Since the two anagram conditions were coded as -.50 and .50 this regression coefficient reflects 
the unweighted average effect of DEBQ-EE scores across both conditions (i.e. when x=0). Thus, 
two people who differ by one unit on DEBQ-EE will differ in their consumption by 377.97 
kilojoules, regardless of which anagram condition they were assigned to, with those scoring 
higher on DEBQ-EE consuming greater amounts as the sign of the coefficient is positive.  
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Table 4.1 

Unstandardized regression coefficients and 95% confidence intervals for the 

mediating role of negative mood in the relationship between stress condition and 

consumption, conditional upon DEBQ-EE scores.  

Model Predictors  Coefficients SE p 95% CI 
Outcome: 
Negative 
Mood 
Scores  

 

    

 Constant i1 .00 3.49 1.00 [-7.05, 7.05] 

 Stress Condition a1 -18.36 6.99 .012 [-32.47, -4.26] 

       

Outcome: 
KJs 
Consumed Constant 

i1 

1256.04 
106.3

3 
.000 

[1040.96, 
1471.11] 

 

Negative Mood 
Scores b1i 

-3.60 4.75 .454 [-13.21, 6.01] 

 Stress Condition c’ 
-85.41 

224.6
1 

.706 
[-539.73, 
368.92] 

 DEBQ-EE b2 
377.97 

123.7
6 

.004 [127.64, 628.30] 

 

Negative Mood 
Scores* DEBQ-EE b3i 

2.72 4.77 .572 [-6.93, 12.37] 

 

 
 
Figure 4.6. A statistical diagram of the moderated mediation pertaining to the 
testing of assumption two. All numbers are unstandardized Ordinary Least Square 
regression coefficients. *p<.05.  
  

Figure 4.5.  
 

 
 
Figure 4.6.  
 

 
 
Figure 4.7.  
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Overall, given that the data did not provide support for this prediction, the 

assumption that the DEBQ-EE scale is measuring individual differences in the 

tendency to consume a greater amount of junk food in response to negative 

emotions was not verified. There are two possibilities for why the data failed to 

provide support for this prediction. The first possibility is that the DEBQ-EE 

scale does not validly measure individual differences in NECJF. The second 

possibility is that the DEBQ-EE does validly capture individual differences in 

NECJF, but that the variation in consumption within the contrived laboratory 

experience is not accurately indexing the real-world phenomenon of NECJF. This 

second possibility permits components of the two hypothesised models of NECJF 

to be subjected to empirical scrutiny. If the DEBQ-EE scale is measuring 

individual differences in NECJF, but this real-world phenomenon was not 

sensitively captured in the contrived laboratory experience, then it would still be 

expected that (i) those scoring high on this scale will respond to the high stress 

condition with greater elevations in negative mood than those scoring low on this 

scale (ii) those scoring high on this scale will have a stronger dispositional 

approach bias to negative emotional information and (iii) for participants in the 

high stress condition elevations in negative mood will elicit a temporarily 

stronger approach bias to appetitive junk food information in those scoring high 

on this scale.  Accordingly, on the assumption that the DEBQ-EE scale is 

measuring individual differences in NECJF, but that this real-world phenomenon 

was not sensitively captured in the contrived laboratory experience, the planned 

analysis to test to two hypothesised models were performed and are reported 

below.    



Chapter Four 148 

Testing the Approach Bias to Negative Emotional Information Model of 

Negative Emotional Consumption of Junk Food 

Recall that the approach bias variant of the first hypothesised model of 

negative emotional consumption of junk food (NECJF) states that those prone to 

NECJF experience greater elevations in negative mood in response to a stressor, 

compared with those who are not prone to NECJF, because they have a stronger 

dispositional approach bias to negative emotional information, and elevations in 

negative mood mediates the association between a stressor and junk food 

consumption. The first prediction derived from this model is that for participants 

in the high stress condition, but not the low stress condition, participants scoring 

higher on the DEBQ-EE scale will experience greater elevations in negative 

mood, while those scoring lower on the DEBQ-EE scale will experience less 

elevations in negative mood. The second prediction is that participants scoring 

higher on the DEBQ-EE scale will have a stronger dispositional approach bias to 

negative emotional information than those scoring lower on the DBEQ-NEE 

scale. The third prediction is that an approach bias to negative emotional 

information will moderate the degree to which the high stress condition elevates 

negative mood.  

Did participants scoring higher on DEBQ-EE experience greater 

elevations in negative mood in response to the high stress condition?  

 To test the prediction that, for participants in the high stress condition, but 

not the low stress condition, participants scoring higher on the DEBQ-EE scale 

will experience greater elevations in negative mood, while those scoring lower on 

the DEBQ-EE scale will experience less elevations in negative mood, a Pearson 

correlation was calculated between DEBQ-EE scores and elevation in negative 
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mood scores. Elevation in negative mood scores were calculated by subtracting 

participants negative mood scores immediately prior to the first block of 

anagrams from their negative mood scores immediately following the final block 

of anagrams. Positive values reflect an increase in negative mood from pre to post 

stress manipulation task, while negative values reflect a decrease in negative 

mood. There was no significant correlation between DEBQ-EE scores and 

elevation in negative mood scores for participants in the high stress condition 

(r=.16, p=.484). Hence, the data do not support the prediction that participants 

scoring higher on the DEBQ-EE scale will respond to the high stress condition 

with greater elevations in negative mood, while those scoring lower on the 

DEBQ-EE scale will respond with less elevation in negative mood.  

Did participants scoring higher on DEBQ-EE have a stronger 

dispositional approach bias to negative emotional information? 

To test the prediction that participants scoring higher on the DEBQ-EE 

scale will have a stronger dispositional approach bias to negative emotional 

information than those scoring lower on the DEBQ-EE, a Pearson correlation was 

calculated between DEBQ-EE scores and approach bias scores to negative 

emotional information. Recall that positive approach bias scores to negative 

emotional information reflect an approach bias to negative emotional 

information, while negative scores reflect an avoidance bias to negative 

emotional information. Thus, we would expect to see a positive correlation 

between DEBQ-EE scores and approach bias scores to negative emotional 

information. However, while in the expected direction the correlation did not 

reach significance, r=.17, p=.285. Thus, there was no evidence to suggest that 
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participants scoring higher on the DEBQ-EE scale have a stronger dispositional 

approach bias to negative emotional information.  

Did a dispositional approach bias to negative emotional information 

moderate the degree to which the high stress condition elevated 

negative mood? 

To test the prediction that a dispositional approach bias to negative 

emotional information will moderate the degree to which exposure to the high 

stress condition elevates negative mood a simple moderation analysis was 

conducted in PROCESS (model=1). Elevation in negative mood scores were 

entered as the dependent variable, stress condition was entered as the independent 

variable, and approach bias scores to negative emotional information as the 

moderator variable. The model was not statistically significant, R=.27, R2=.07, 

F(3, 40)=1.02, p=.394. As can be seen in table 4.2 (and figure 4.7) neither stress 

condition, approach bias scores to negative emotional information nor their 

interaction significantly predicted elevation in negative mood scores. Moreover, 

the increase in R2 due to the interaction of stress condition and approach bias 

scores to negative emotional information was not significant, 'R2=.00, p=.980. 

Hence, the prediction that a dispositional approach bias to negative emotional 

information will moderate the degree to which the high stress condition elicits 

elevations in negative mood was not supported by the data.  
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Table 4.2. 

Unstandardised regression coefficients and 95% confidence intervals for the 

moderating role of a dispositional approach bias to negative emotional 

information in the association between stress condition and elevation in negative 

mood scores.  

Model Predictor  Coefficients SE p 95% CI 

Outcome: 
Elevation in 
negative 
mood scores   

 

    

 Constant i1 3.87 3.58 .285 [-3.36, 11.10] 

 Stress condition group b1 -12.13 7.16 .098 [-26.59, 2.33] 

 

ApB negative emotional 
information  

b2 -.01 .03 .844 [-.08, .06] 

  

Stress Condition*ApB 
negative emotional 
information  

b3 .00 .07 .980 [-.14, .14] 

Note. n=44. ApB=approach bias. 
 
 
 

 
 
Figure 4.7. A statistical diagram of the moderating role of a dispositional 
approach bias to negative emotional information in the association between stress 
condition and elevation in negative mood scores. All numbers are unstandardized 
ordinary least square regression coefficients. *p<.05.  
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Summary of the results testing the approach bias to negative 

emotional information model of negative emotional consumption of 

junk food.  

 Overall, the results did not provide support for the approach bias variant 

of the hypothesised cognitive bias to negative emotional information model of 

NECJF. The predicted effect of greater elevations in negative mood in response 

to the high stress condition in those scoring higher on the DEBQ-EE scale and 

less elevations in negative mood in those scoring lower on the DEBQ-EE scale 

was not observed. Consequently, it was unsurprising then that the candidate 

explanation, that is a stronger dispositional approach bias towards negative 

emotional information for those scoring higher on the DEBQ-EE scale, for this 

first predicted effect was also not supported by the data. Moreover, a 

dispositional approach bias to negative emotional information did not moderate 

the degree to which exposure to the high stress condition elicited negative mood.  

Testing the Approach Bias to Appetitive Junk Food Information Model of 

Negative Emotional Consumption of Junk Food 

The second model of NECJF proposes that while in a negative mood state, 

individuals prone to NECJF will have a stronger approach bias to appetitive junk 

food information, compared with those not prone to NECJF, and this approach 

bias will mediate the association between negative mood and junk food 

consumption in individuals prone to NECJF. Two predictions are derived from 

this model. The first prediction derived from this model is that the negative mood 

state evoked by exposure to the high stress condition will elicit a stronger 

approach bias to junk food stimuli in those scoring high on the DEBQ-EE scale 

than in those scoring low on the DEBQ-EE scale. The second prediction derived 
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from this model is that the negative mood state evoked by the high stress 

condition will result in greater junk food consumption, and an approach bias to 

junk food information while in a negative mood state will mediate the association 

between negative mood and junk food consumption for those participants scoring 

high on the DEBQ-EE scale, but not for those scoring low on the DEBQ-EE 

scale. 

Did those scoring high on DEBQ-EE have a greater approach bias to 

junk food information while in a negative mood state compared with 

those scoring low on DEBQ-EE? 

 To test the prediction that elevations in negative mood in response to the 

high stress condition will elicit a stronger approach bias to junk food information 

in those scoring high on the DEBQ-EE than in those scoring low on the DEEQ-

EE scale, a mixed design ANOVA was conducted with approach bias scores to 

junk food information entered as the dependent variable. Before performing the 

ANOVA a second between-groups factor was created by placing participants into 

a high and low DEBQ-EE group using a median split on the DEBQ-EE scores 

(low DEBQ-EE <2.54, high DEBQ-EE >2.54). A 2 Assessment time; phase 1, 

phase 2) x 2 (Stress condition; high stress, low stress), x 2 (DEBQ-EE group; 

high, low) mixed design ANOVA was conducted with approach bias scores to 

junk food information as the dependent variable. This first prediction would be 

supported by a significant 3-way interaction reflecting that for participants in the 

high stress, but not the low stress, condition there will be an increase in the 

approach bias score to junk food information from phase 1 to phase 2, and this 2-

way interaction will only be significant for those participants who are in the high 

DEBQ-EE group, and not significant for those participants who are in the low 
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DEBQ-EE group. However, this three-way interaction was not significant, F(1, 

40)=3.47, p=.070. The only marginally significant effect to emerge from the 

ANOVA was a trend towards a two-way interaction of Assessment time and 

DEBQ-EE group, F(1, 40)=4.04, p=.051, n2
partial=.09. This marginally significant 

two-way interaction occurred because there was a decrease in the strength of the 

approach bias score to junk food information for participants in the high DBEQ-

EE group from phase 1 (M=35.56, SE=18.07) to phase 2 (M=-18.90, SE=14.09), 

t(20)=2.31, p=.032, but not for those in the low DEBQ-EE group from phase 1 

(M=-5.53, SE=17.27) to phase 2 (M=5.37, SE=13.47), t(22)=-.41, p=.686. (see 

figure 4.8).   

Figure 4.8. Graph depicting the two-way interaction of Assessment time and 
DEBQ-EE group. ApB= approach bias score.  
 

Did a stronger approach bias to junk food information mediate the 

association between negative mood scores and junk food consumption 

in participants scoring high on the DEBQ-EE scale? 

To examine this prediction a moderated mediation analysis was 

performed, using the PROCESS macro (model=7) for SPSS, using only 

participants who had been exposed to the high stress condition (n=22). Total 
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kilojoules of junk food consumed was entered as the dependent variable, negative 

mood scores immediately prior to the consumption taste-test were entered as the 

independent variable, approach bias scores to junk food information assessed 

during phase 2 as the mediator variable, and DEBQ-EE scores were entered as a 

moderator of the indirect effect (see figure 4.9).   

 

Figure 4.9 Conceptual diagram of the moderated mediation. ApB= Approach 

Bias Score. 

95% bootstrapped confidence intervals, resampled 10000 times, were 

used to judge the significance of the indirect effect and the index of moderated 

mediation. Significant moderation effects were followed-up using the pick-a-

point approach for values of the moderator (DEBQ-EE scores) equal to the mean, 

and one standard deviation below and above the mean. To aid in interpretation of 

the regression coefficients the predictor variables were mean centred. Support for 

this prediction would be provided by a significant index of moderated mediation, 

with a significant mediation effect seen in participants scoring high on the 

DEBQ-EE scale, but not for participants scoring low on the DEBQ-EE scale, 

with negative mood predicting stronger approach bias scores to junk food 

information and stronger approach bias scores predicting greater junk food 

consumption.  
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 The regression model predicting the mediator was not significant, R=.40, 

R2=.16, F(3, 18)=1.14, p=.361, with neither negative mood scores, DEBQ-EE 

scores nor their interaction significantly predicting approach bias scores to junk 

food information (see table 4.3 and figure 4.10). Likewise, the model predicting 

the dependent variable, total kilojoules consumed, was not significant, R=.30, 

R2=.10, F(2, 19)=.946, p=.406, with neither approach bias scores to junk food 

information nor negative mood scores significantly predicting consumption. 

Importantly, the index of moderated mediation was not significant, B=-3.06, 

SE=8.46, 95% CI [-30.71, 2.00], reflecting that the non-significant mediation 

effect was not conditional upon DEBQ-EE scores10. Thus, there was no support 

for the prediction that negative mood state evoked by exposure to the high stress 

condition will elicit greater junk food consumption, and an approach bias to junk 

food information will mediate the association between negative mood and junk 

food consumption for those participants scoring high on the DEBQ-EE scale, but 

not for those scoring low on the DEBQ-EE scale. 

 

 

 

 

 

 

 

 

                                                 
10 The results of this moderated mediation were unchanged when (i) total kilojoules of sweet junk 
foods consumed (i.e. the sum of kilojoules of MnM’s consumed and the kilojoules of chocolate 
chip biscuits consumed) was the dependent variable, and (ii) when Dutch Eating Behaviour 
Questionnaire External Eating scores were included as a covariate.   
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Table 4.3 

Unstandardized regression coefficients and 95% confidence intervals for the 

mediating role of an approach bias to junk food information in the association 

between negative mood and junk food consumption, conditional upon DEBQ-EE 

scores.  

  Predictors  Coefficient SE p 95% CI 
Model: ApB 
score Junk 
Food 
Information   

    

 Constant i1 1.12 12.72 .931 [-25.61, 27.85] 

 

Negative Mood 
Scores  

a1i .11 .69 .871 [-1.57, 1.34] 

 DEBQ-EE a2i -26.95 16.21 .114 [-61.02, 7.18] 

 

Negative Mood 
Scores * DEBQ-
EE 

a3i -.81 .78 .310 [-.2.44, 82] 

   
    

Outcome: 
KJs 
Consumed Constant i1 129.71 

156.3
1 .000 

[968.53, 
1622.88] 

 

ApB score Junk 
Food Information  bi 3.78 2.77 .189 [-2.02, 9.57] 

 

Negative Mood 
Scores c’ -.71 8.11 .931 [-17.69, 16.27] 

Note. n=22. ApB=approach bias. 
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Figure 4.10. Statistical diagram of the moderated mediation model. All values are 
unstandardised Ordinary Least Squares regression coefficients. *p<.05.  
 

Summary of the results testing the approach bias to junk food 

information model of Negative Emotional Consumption of Junk 

Food. 

 Overall, the results did not provide support for the cognitive bias to 

appetitive junk food information model of NECJF. Elevations in negative mood 

following exposure to the high stress condition did not elicit a stronger approach 

bias to junk food information in participants scoring high on the DEBQ-EE scale 

compared with those scoring low on the DEBQ-EE scale. Instead, the results 

showed that participants scoring high on the DEBQ-EE scale experienced a 

decrease in the strength of their approach bias to junk food information over the 

course of the experiment, regardless of which stress condition they were assigned 

to. Moreover, a stronger approach bias to junk food information while in a 

negative mood state did not mediate the association between negative mood and 
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junk food consumption, and this non-significant mediation was not conditional 

upon DEBQ-EE scores.  

Discussion 

 The aim of the current study was to test two hypothesised models of 

negative emotional consumption (NECJF) both implicating an approach bias, one 

to negative emotional information and one to appetitive junk food information, as 

a source of variation contributing to individual differences in the tendency to 

consume a greater amount of junk food in response to negative emotional states. 

Specifically, the approach bias to negative emotional information model 

proposes that individuals prone to NECJF experience greater elevations in 

negative mood in response to a stressor, compared with those who are not prone 

to NECJF, because they have a stronger dispositional approach bias to negative 

emotional information, and elevations in negative mood mediate the association 

between a stressor and junk food consumption. The approach bias to appetitive 

junk food information model proposes that while in a negative mood state, 

individuals prone to NECJF will have a stronger approach bias to appetitive junk 

food information, compared with those not prone to NECJF, and this approach 

bias will mediate the association between negative mood and junk food 

consumption in individuals prone to NECJF.  

In order to adequately test the validity of the two models under empirical 

scrutiny, two assumptions were first required to be met.  The first assumption that 

needed to be verified was that exposure to the high stress condition elicited 

significantly greater elevations in negative mood in comparison to exposure to the 

low stress condition.  Analysis of the mood rating data supported this assumption 

with participants in the group assigned to receive the high stress condition 
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reporting significantly worse mood following exposure to the stress manipulation 

task compared with participants assigned to receive the low stress condition. 

Importantly, this differential mood state between participants assigned to the 

differing stress conditions (i) persisted over the 256 trials of the AAT completed 

during phase 2 of the experiment and (ii) was present immediately prior to the 

consumption taste-test.  

The second assumption required to be met was that, in female 

participants, the DEBQ-EE scale is measuring individual differences in the 

tendency to consume a greater amount of junk food in response to negative 

emotional states following exposure to a stressor. This assumption was examined 

by testing the prediction that exposure to the high stress condition, but not the low 

stress condition, will elicit increased junk food consumption and this association 

will be mediated by negative mood scores, but only for those scoring high on the 

DEBQ-EE scale, and not for those scoring low on the DEBQ-EE scale. However, 

the results of a moderated-mediation analysis did not provide support for this 

prediction as DEBQ-EE scores did not significantly moderate the indirect effect 

of stress condition on junk food consumption through negative mood, and nor did 

DEBQ-EE scores moderate the association between negative mood and junk food 

consumption. In other words, there was no evidence that females scoring high on 

the DEBQ-EE scale consumed more junk food in response to negative mood 

compared with those scoring low on the DEBQ-EE scale. Overall, the assumption 

that the DEBQ-EE scale is measuring individual differences in the tendency to 

consume junk food in response to negative emotions, in females, was not verified. 

Consequently, it appeared that the proposed models could not be tested since the 

individual difference dimension the models were postulated to explain was not 
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successfully measured in the current study. However, there are two possibilities 

for why the data failed to provide support for this assumption. The first 

possibility is that the DEBQ-EE scale is not validly measuring individual 

differences in NECJF. The second possibility is that the DEBQ-EE scale is 

validly measuring individual differences in NECJF, but that variation in 

consumption within the contrived laboratory experience is not accurately 

indexing the real-world phenomenon of NECJF. Assuming that this second 

possibility was the reason DEBQ-EE scores did not moderate the association 

between negative mood and junk food consumption in the current study, the 

planned analysis to subject the two models to empirical scrutiny were conducted 

and are reported below.  

In regards to the approach bias to negative emotional information model, 

the first predicted effect that for participants in the high stress condition, 

participants scoring higher on the DEBQ-EE scale will experience greater 

elevations in negative mood, while those scoring lower on the DEBQ-EE scale 

will experience less elevation in negative mood was not observed. Thus, the 

predicted effect which a dispositional approach bias to negative emotional 

information was proposed to explain was not observed. Consequently, it is not 

surprising that the data did not support the second prediction that participants 

scoring high on the DEBQ-EE scale will have a stronger dispositional approach 

bias to negative emotional information than those scoring lower on the DEBQ-EE 

scale. Moreover, the data did not support the third prediction that an approach 

bias to negative emotional information will moderate the degree to which the 

high stress condition elevates negative mood.   
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In regards to the approach bias to appetitive junk food information model 

of NECJF, the results did not provide support for the prediction that the negative 

mood state evoked by exposure to the high stress condition will elicit a stronger 

approach bias to junk food stimuli in those scoring high on the DEBQ-EE scale 

than in those scoring low on the DEBQ-EE scale. Instead, the results showed that 

participants who scored high on the DEBQ-EE scale experienced a reduction in 

the strength of their approach bias to junk food stimuli from phase 1 (pre-stress 

manipulation approach bias assessment phase) to phase 2 (stress manipulation 

approach bias assessment phase), regardless of which stress condition they were 

assigned to.  Additionally, the results showed that approach bias scores to junk 

food stimuli, assessed while participants were experiencing heightened negative 

mood following exposure to the high stress condition, did not mediate the 

association between negative mood and junk food consumption. This mediation 

effect was non-significant whether participants were low, average or high on the 

DEBQ-EE scale, and thus was not conditional upon DEBQ-EE scores. Hence, the 

data did not support the second prediction that the negative mood state evoked by 

the high stress condition will result in greater junk food consumption, and an 

approach bias to junk food information while in a negative mood state will 

mediate the association between negative mood and junk food consumption for 

those participants scoring high on the DEBQ-EE scale, but not for those scoring 

low on the DEBQ-EE scale. 

Overall, the results did not provide support for either the approach bias to 

negative emotional information model or the approach bias to appetitive junk 

food information model of NECJF. Importantly though, these results rest on the 

assumption that the DEBQ-EE scale is validly measuring individual differences 
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in NECJF, and that scores on this scale did not moderate the association between 

negative mood and junk food consumption because variation in consumption 

within the contrived laboratory experience does not accurately index the real-

world phenomenon of NECJF. Assuming instead, however, that DEBQ-EE 

scores did not moderate the association between negative mood and junk food 

consumption because the DEBQ-EE scale is not validly measuring individual 

differences in NECJF, then the individual difference dimension the models were 

hypothesised to explain was not successfully measured. Consequently, then, the 

validity on the two models could not adequately be tested in the current study and 

it is possible that one or both of the hypothesised models do account for 

individual differences in NECJF. Importantly, limitations inherent in the DEBQ-

EE scale itself, suggest that this scale may not be optimal for measuring 

individual differences in NECJF. These limitations will be considered in the 

general discussion for research section two (chapter 5).  
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Chapter Five: Research Section One General Discussion 

 The first phase of the current research programme aimed to 

experimentally test the validity of two hypothesised models of negative emotional 

consumption of junk food (NECJF). There are two variants of the cognitive bias 

to negative emotional information model. The first variant implicates an 

attentional bias to negative emotional information in contributing to heightened 

negative emotionality in response to stress, with disproportionately heightened 

negative emotionality eliciting greater junk food consumption. The second 

variant implicates an approach bias to negative emotional information in 

contributing to heightened negative emotionality in response to stress, with 

disproportionately heightened negative emotionality eliciting greater junk food 

consumption. Similarly, there are two variants of the cognitive bias to appetitive 

junk food information model. The first variant of this second model implicates an 

attentional bias to appetitive junk food information, while in a negative mood, 

state as contributing to individual differences in the extent to which negative 

emotional states elicit junk food consumption.  The second variant of this second 

model implicates an approach bias to appetitive junk food information, while in a 

negative mood state, as contributing to individual differences in the extent to 

which negative emotional states elicit junk food consumption.  

 In both studies in this first research section, the Dutch Eating Behaviour 

Questionnaire-emotional eating scale (DEBQ-EE) was employed to measure 

individual differences in participants propensity to consume a greater amount of 

junk food in response to negative emotional states arising from an unpleasant or 

stressful experience. In Study 1, the attentional bias variant of each of the two 

hypothesised models was subject to empirical scrutiny.  Overall, the results did 
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not provide support for the pattern of effects predicted by the attentional bias 

variant of each of the two models. Specifically, in regards to the attentional bias 

to negative emotional information model participants scoring higher on the 

DEBQ-EE scale did not experience greater elevations in negative mood in 

response to the high stress condition, and nor did they exhibit a stronger 

dispositional attentional bias to negative emotional information, compared with 

those scoring lower on the DEBQ-EE scale.  In regards to the attentional bias to 

appetitive junk food information model, the negative mood evoked by the high 

stress condition did not elicit a stronger attentional bias to junk food stimuli in 

participants scoring high on the DEBQ-EE scale compare to those scoring low on 

the DEBQ-EE scale. Moreover, attentional bias scores to junk food stimuli did 

not mediate the association between negative mood and junk food consumption 

for those participants scoring high on the DEBQ-EE scale.  

In Study 2, the approach bias variant of each of the two hypothesised 

models was subject to empirical scrutiny. Overall, the results did not provide 

support for the pattern of effects predicted by the approach bias variant of each of 

the two models. In regards to the approach bias to negative emotional 

information model, participants scoring higher on the DEBQ-EE scale did not 

experience greater elevations in negative mood in response to the high stress 

condition, and nor did they exhibit a stronger dispositional approach bias to 

negative emotional information, compared with those scoring lower on the 

DEBQ-EE scale.  In regards to the approach bias to appetitive junk food 

information model, the negative mood evoked by the high stress condition did not 

elicit a stronger approach bias to junk food stimuli in participants scoring high on 

the DEBQ-EE scale compare to those scoring low on the DEBQ-EE scale. 
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Moreover, approach bias scores to junk food stimuli did not mediate the 

association between negative mood and junk food consumption for those 

participants scoring high on the DEBQ-EE scale. 

There are a number of possibilities for why the data failed to provide 

support for both variants of the two hypothesised models of NECJF. Firstly, it is 

possible that the two hypothesised models, and each of their two variants, do not 

account for individual differences in NECJF. Secondly, it is also possible that 

variation in consumption within the contrived laboratory experience did not 

accurately index the real-world phenomenon of NECJF. However, this possibility 

does not seem likely because analysis of the negative mood visual analogue scale 

data showed that exposure to the high stress condition elicited significantly 

greater elevations in negative mood state, with lower negative mood ratings prior 

to the stress manipulation task and higher negative mood ratings upon completion 

of the stress manipulation task, while the low stress condition did not elicit 

significant elevations in negative mood. Moreover, the consumption taste-test 

elicited large individual differences in junk food consumption with participants 

consuming between 87.30 kilojoules and 3026.71 kilojoules across the two 

studies. Finally, previous emotional eating research employing similar 

performance-based ego-threatening stressors and the consumption taste-test to 

measure negative emotional eating have successfully observed negative 

emotional consumption of junk food in the laboratory (e.g., Royal & Kurtz, 2010; 

Rutters et al., 2009; Wallis & Hetherington, 2004). Finally, it is possible that the 

DEBQ-EE scale is not validly capturing individual differences in the propensity 

to consume a greater amount of junk food in response to negative emotional 

states arising from an unpleasant or stressful experience. If this is the case then 
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the two hypothesised models, and each of their two variants, remain to be tested 

because the individual difference dimension they were proposed to explain was 

not successfully measured.  In support of this last possibility, the data from both 

Study 1 and Study 2 failed to provide support for the assumption that the DEBQ-

EE scale is measuring individual differences in NECJF. This is because in neither 

Study 1 nor Study 2 did DEBQ-EE scores interact with negative mood scores, or 

stress condition, to significantly predict junk food consumption.  

Careful reflection regarding the wording and the measurement scale of the 

DEBQ-EE scale suggest that perhaps this scale is not optimally measuring 

individual differences in NECJF. The DEBQ-EE scale may not be optimally 

measuring individual differences in NECJF because it requires respondents to 

rate the frequency with which they desire to eat in response to negative emotional 

states. For example, one of the items on this scale is “Do you have the desire to 

eat when you are irritated”.  The desire to eat in response to negative emotional 

states may not necessarily translate into increased consumption. Therefore, it may 

be ideal for a questionnaire assessing individual differences in NECJF to enquire 

how consumption actually changes in response to negative emotional states.  

Furthermore, the DEBQ-EE scale may not be optimal for measuring 

individual differences in NECJF because it assesses the frequency of desiring to 

eat in response to negative emotional states only. As such, it may not be able to 

accurately discriminate between increased consumption in response to negative 

emotional states compared with positive emotional states. In support of this, 

Bongers et al. (2013), demonstrated that in response to a positive mood 

manipulation those participants scoring high on DEBQ-EE (i.e., 1 SD above the 

mean) tended to eat more than those scoring low on DEBQ-EE (i.e., 1 SD below 
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the mean), but that they did not differ in their consumption in response to a 

negative mood manipulation. Similarly, Bongers, de Graaff, and Jansen (2016) 

revealed that participants scoring high on DEBQ-EE consumed significantly 

more junk food in response to a negative mood induction, a positive mood 

induction, a food exposure condition where they were allowed to smell the food 

and think about eating it, and a control condition in which participants solved dot-

to-dots, compared with participants who scored low on the DEBQ-EE scale. 

Thus, it appears that high scores on the DEBQ-EE predict overeating in response 

to both negative and positive emotional states, and other internal and external 

cues. Accordingly, to optimally measure individual differences in NECJF it may 

be necessary to distinguish it from individual differences in positive emotional 

consumption of junk food in order to effectively measure and discriminate 

between the two. Therefore, a questionnaire which assess how consumption 

changes in response to both positive and negative emotional states may be better 

placed to accurately measure individual differences in NECJF.  

In addition, the DEBQ-EE scale may be suboptimal for measuring 

individual differences in NECJF because it does not distinguish between desiring 

to eating junk food and healthy food in response to negative emotional states. 

While on average the evidence suggests that females specifically eat junk food in 

response to negative emotions, there is variation across individuals and cultures 

in the foods that people consider to provide psychological, emotional comfort 

(Spence, 2017). Consistently, a survey of comfort food preferences by Brain 

Wansink and Sangerman (2000) showed that although the top three rated comfort 

foods by women were ice cream, chocolate and cookies, that the top-rated 

comfort foods included healthier options (e.g., pasta, meat, fruits/vegetables and 
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soup) as well as unhealthy junk foods (e.g., potato crisps, ice cream, cookies, 

pizza and burgers). Such variation in comfort food preferences is likely to be a 

result of past learning histories, with the foods people consider to provide 

emotional comfort being associated with childhood, or linked to some positive 

memory (Spence, 2017). Therefore, to optimally measure individual differences 

in NECJF, a scale which specifically assesses whether someone’s consumption of 

junk food increases, decreases or remains unchanged in response to negative 

emotional states, independently of their consumption of healthy food in response 

to negative emotional states, is needed.  

Finally, the DEBQ-EE scale may be suboptimal for measuring individual 

differences in NECJF because it does not appear to provide a continuous measure 

of individual differences in negative emotional eating. This is apparent when you 

consider the response options of the DEBQ-EE scale, which range from never 

(desiring to eat) to very often (desiring to eat). As such, the DEBQ-EE cannot 

identify those participants who experience an increase, decrease or no change in 

their desire to eat in response to negative emotional states.  Evidence that the 

DEBQ-EE state does not provide a continuous measure of individual differences 

in negative emotional eating is further supported by experimental studies 

investigating the predictive validity of this scale. For example, Evers et al. (2009) 

compared the intake of high and low scorers on the DEBQ-EE scale in response 

to negative, neutral and positive mood inductions across four experimental 

studies. Across all four studies, their results showed that individuals scoring high 

on DEBQ-EE did not consume more than those scoring low on DEBQ-EE while 

in a negative or positive mood state. Their results were unchanged whether 

participants were divided into high and low groups based on a median split of 
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DEBQ-EE scores and analysis of variance conducted, or whether the DEBQ-EE 

scale was used in its continuous form and regression analysis conducted. 

However, when only extreme scorers are classified into low and high negative 

emotional eating groups, for example, using participants who score in the top 20th 

and bottom 20th percentile or using cut-off scores based on norms from a 

representative Dutch sample, those in the high negative emotional eating group 

have been shown to eat more than those in the low negative emotional eating 

group in response to stress and negative mood (van Strien, 2010; van Strien, 

Herman, Anschutz, et al., 2012; van Strien et al., 2013a). Consequently, it 

appears that the DEBQ-EE scale can only predict negative emotional eating when 

two extreme variables are created, using cut-offs scores that are often only 

applicable to that sample, and as such the DEBQ-EE scale does not provide a 

continuous measure of individual differences in negative emotional eating (Evers, 

de Ridder, & Adriaanse, 2010). Importantly, the experimental design and analytic 

approach of the first two experimental studies in this first research section 

required a continuous measure of individual differences in NECJF and the 

DEBQ-EE scale may not have provided this. Ultimately, a questionnaire which 

provides a continuous measure of individual differences may be more suitable for 

measuring individual differences in NECJF.  

A careful examination of the wording and measurement scale of the 

DEBQ-EE scale suggests that it may not be the most optimal scale for measuring 

individual differences in NECJF. Therefore, it is most likely that DEBQ-EE 

scores did not interact with negative mood scores, or stress condition, to predict 

junk food consumption in Study 1 and Study 2 because it is not a valid measure 

of individual differences in NECJF.  Consequently, the validity of the two 
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hypothesised models of NECJF, and their two variants, could not be tested in 

Study 1 and Study 2 since the individual difference dimension they were 

proposed to explain was not optimally measured. As such, it is still possible that 

one or both of the hypothesised models do account for individual differences in 

NECJF. However, before the two hypothesised models of NECJF, and their two 

variants, can be subjected to empirical scrutiny again an optimal measure of 

individual differences in NECJF is needed. Accordingly, the second research 

section of this research programme will focus on the development of a new 

questionnaire designed to specifically measure individual differences in the 

propensity to consume greater amounts of junk food in response to negative 

emotional states.  
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Chapter Six: Introduction to Research Section Two 

 To successfully illuminate the mechanisms underpinning individual 

differences in the propensity to consume a greater amount of junk food in 

response to negative emotions arising from an unpleasant or stressful situation, it 

is first necessary to be able to accurately measure individual differences in this 

eating style. Thus, the primary aim of the second research section was to develop 

a questionnaire that would be capable of measuring individual differences in 

negative emotional consumption of junk food (NECJF). As outlined in chapter 

one, it is important to be able to measure individual differences in this eating style 

because the consumption of junk food is an identified risk factor for weight gain 

(WHO, 2003; Swinburn et al., 2011), and negative emotions appear to drive the 

consumption of these junk foods. However, there are individual differences in the 

degree to which negative emotional states elicit consumption with some people 

increasing, others decreasing, and a smaller percentage reporting no change in 

their consumption in response to negative emotional states. In particular, females 

who score highly on self-report measures of Negative Emotional Eating (NEE) 

appear to be the most susceptible to increasing their consumption of junk food in 

response to negative emotional states (e.g.,  Oliver et al., 2000; T. van Strien et 

al., 2013). Recall, that the term negative emotional eating is used throughout this 

thesis to refer to a greater desire to eat, a greater urge to eat, increased 

consumption and a greater frequency of overeating in response to negative 

emotional states. Scores on scales measuring negative emotional eating have been 

found to be positively associated with: Body Mass Index (BMI; Castellanos et al., 

2009; Konttinen et al., 2010; Nolan et al., 2010); increases in BMI over a two 

year period (Boggiano et al., 2015; Koenders & van Strien, 2012) and; eating 



Chapter Six 174 

disorder symptomatology including bulimic symptoms of binging and purging 

(Haedt-Matt & Keel, 2011; Masheb & Grilo, 2006), restraint, shape and weight 

concerns (Masheb & Grilo, 2006) and, body dissatisfaction and drive for thinness 

(Stark, 2001). Furthermore, NEE is considered a maladaptive emotion regulation 

strategy and NEE scale scores have been found to be positively correlated with 

the use of maladaptive coping styles (Evers, Marijn Stok, & de Ridder, 2010; 

Spoor et al., 2007).   

However, given recent criticisms concerning the predictive and 

discriminate validity of existing measures of NEE (Bongers & Jansen, 2016; 

Evers et al., 2009), it is unclear precisely what these questionnaires are measuring 

and therefore unclear what construct is predicting BMI and eating disorder 

symptomatology. Some researchers have suggested that it is the extent to which 

individuals believe they increase their consumption in response to negative 

emotional states (regardless of whether they actually do or do not), or the extent 

to which they retrospectively attribute past overeating to negative emotional 

states, that positively correlates with BMI and eating disorder symptomatology 

(Adriaanse, Prinsen, de Witt Huberts, de Ridder, & Evers, 2016). While other 

researchers have suggested that high scores on NEE scales reflect overall higher 

levels of concern about eating (Adriaanse, de Ridder, & Evers, 2011; Jansen et 

al., 2011) and it is greater concern about eating that predicts greater BMI and 

eating disorder symptomatology. An alternative possibility, as argued in chapter 

one, is that it is specifically the consumption of junk food in response to negative 

emotions that contributes to these positive associations. The current research 

section set out to test this later possibility by first developing a self-report 

questionnaire that would be capable of measuring individual differences in 
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NECJF, and then examining its association with BMI and eating disorder 

symptomatology.  

For a self-report questionnaire to be able to accurately measure individual 

differences in NECJF it will need to meet the following four criteria. First, it will 

need to measure changes in actual consumption rather than a related, but different 

aspect of appetite such as desire or urge to eat. This is because the desire or urge 

to eat in response to emotional states may not necessarily translate into 

consumption, and the overarching phenomenon of interest of being overweight or 

obese is only going to be exacerbated by negative emotional states to the extent 

that they increase actual junk food consumption.  

Second, it will need to measure changes in consumption in response to 

both negative and positive emotional states as both have been shown to predict 

increased consumption (See Cardi et al., 2015 for a review), and eating in 

response to positive emotions may occur as frequently as eating in response to 

negative emotions (Macht, Haupt, & Salewsky, 2004). Additionally, it has been 

suggested that eating in response to positive emotions and eating in response to 

negative emotions are different constructs that are not just opposite ends of the 

same continuum (Bourdier et al., 2018; Frayn & Knäuper, 2017; van Strien, 

Donker, & Ouwens, 2016). In other words, someone who decreases their 

consumption in response to negative emotions does not necessarily increase their 

consumption in response to positive emotions and vice-versa. Consistent with this 

notion, Bourdier et al. (2018) employed latent profile analysis on responses to a 

measure of both NEE and positive emotional eating (PEE) and described finding 

one group of participants who reported undereating in response to negative 

emotions and reported unchanged consumption in response to positive emotions. 
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Therefore, there is evidence that eating in response to positive and negative 

emotional states are two independent sources of variation in consumption.  

Third, for a self-report questionnaire to accurately measure individual 

differences in NECJF, it will need to measure change in consumption of both 

junk food and healthy food. Although it appears to be a widely held assumption 

that a high score on measures of NEE reflects increased consumption of energy-

dense, nutrient poor junk food in response to negative emotional states this is not 

necessarily always the case. The types of foods an individual choses to consume 

for emotional comfort are highly idiosyncratic and these preferences are often 

influenced by associative learning history (Spence, 2017). Consistent with this 

there is evidence from laboratory studies that food preferences in response to 

emotional states can be classically conditioned (Bongers, van den Akker, 

Havermans, & Jansen, 2015; Wardle, 1990). Using classical conditioning 

terminology food consumption is the unconditioned stimulus (US), which elicits 

unconditioned physiological responses (UR) such as blood sugar increase and 

insulin release. Overtime, any stimuli that is repeatedly paired with food 

consumption can start to predict consumption, thereby becoming a conditioned 

stimulus (CS). After learning that emotional states (CS) predict consumption 

(US), emotional states become capable of eliciting appetitive responses such as 

desire to eat, craving and salivation (UR) which in turn elicits consumption. 

Consistent with classical conditioning, if a particular emotional state is frequently 

associated with the intake of, for example, energy dense, nutrient poor junk foods 

(US), this emotion (CS) will become a reliable predictor of consumption of 

energy dense, nutrient poor junk foods.  
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Consistent with the above, for some individuals, negative mood states 

(CS) may have come to predict the consumption of junk food (US), which elicits 

an unconditioned response such as desire and craving (UR), through repeated 

pairings (e.g., eating ice cream from the tub following a break up). Alternatively, 

for others negative mood (CS) may have come to predict healthy food 

consumption (US) through repeated parings of healthy food consumption with 

negative mood (e.g., eating home-made chicken soup when sick at home with a 

cold). For some individuals positive emotional states (CS) may have become a 

predictor of consuming junk food (US) through repeated pairings of positive 

affective states (CS) with the consumption of junk food (US) (e.g., celebrating a 

happy occasion with cake). For others, positive mood (CS) may have become 

associated with eating healthy food (US) through repeated pairings (e.g., eating 

salad while experiencing an endorphin “high” after having been to the gym). 

Given differences in learning history individuals will vary in the degree to which 

emotional states elicit the consumption of junk food and healthy food. 

Consequently, for a self-report measure to assess NECJF, it will need to measure 

change in consumption of both junk food and healthy food.  

Fourth, for a self-report questionnaire to measure individual differences in 

NECJF, it should be capable of distinguishing between increased, decreased and 

unchanged consumption in response to emotional states. This is because, while 

traditionally negative emotional eating was defined as the tendency to overeat in 

response to negative emotional states, some researchers have argued that the 

defining feature of emotional eaters is not that they eat more, but that they do not 

show the typical stress response of eating less and instead eat the same amount 
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(van Strien, 2010). Therefore, a measure of NECJF should be able to distinguish 

between these two possibilities.  

A questionnaire that fulfils these four criteria will be able to measure 

individual differences in four dimensions of emotional consumption: negative 

emotional consumption of junk food (NECJF); positive emotional consumption 

of junk food (PECJF); negative emotional consumption of healthy food (NECHF) 

and; positive emotional consumption of healthy food (PECHF). Thus, four 

dimensions of emotional consumption result to effectively discriminate NECJF 

from other types of emotional consumption. Stated differently, only by also 

measuring the other three patterns of emotional consumption, that is PECJF, 

NECHF and PECHF, can a questionnaire successfully measure individual 

differences in NECJF that are differentiated from individual differences in the 

other three types of emotional consumption. This introduction will now review 

the existing measures of NEE against these four criteria starting with the most 

widely used scale of NEE, the Dutch Eating Behaviour Questionnaire (DEBQ).  

The DEBQ emotional eating scale requires a respondent to rate their 

desire to eat in response to 13 specific or diffuse negative emotional states (Van 

Strien et al., 1986) . For example, “do you have a desire to eat when you are 

depressed or discouraged?”.  Responses are measured on a 5-point Likert scale 

from 1 never to 5 very often. In considering the first criterion the DEBQ-EE scale 

specifically enquires about desire to eat food rather than changes in actual 

consumption and as such does not meet the first criterion. The DEBQ only 

measures desire in response to negative and not positive emotions and so does not 

meet the second criterion. Moreover, the DEBQ does not enquire about desire for 

junk food and healthy food separately and so does not meet the third criterion. 
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Finally, the DEBQ measures frequency of having a desire to eat in response to 

negative emotions, rather than whether an individual experiences an increase, 

decrease or no change in their desire for food in response to emotional states. 

Thus, the DEBQ does not meet the fourth criterion either. Overall, the DEBQ 

negative emotional eating scale does not meet the four criteria argued to be 

necessary to measure NECJF.  

The Emotional Eating Scale (ESS; Arnow et al., 1995) will now be 

compared against the four criteria. The EES asks respondents to rate their 

desire/urge to eat in response to 25 negative emotional states, on a 5-point scale 

with the following labels “no desire to eat”, “a small desire to eat”, “a moderate 

desire to eat”, “a strong urge to eat” and “an overwhelming urge to eat”. This 

scale was revised by Kenardy et al. (2003) to include positive emotional states 

and to ask respondents not only about their urge/desire to eat in response to 

emotional states, but also about the possibility that their appetite may be 

supressed in response to emotions. The scale was modified to reflect this with 

new anchors of “an extreme suppression of desire to eat” and “an overwhelming 

urge to eat” on the extreme ends of the scale. Accordingly, it is evident then that 

neither the original EES nor the modified EES measure change in actual 

consumption, and so do not meet the first criterion that has been argued to be 

necessary to measure NECJF. The modified version of the EES measures the urge 

to eat in response to positive and negative emotions and consequently meets the 

second criterion. However, neither the original nor modified version distinguishes 

between the urge to eat healthy food and junk food and thus they do not meet the 

third criterion argued to be necessary to measure NECJF. The modified version 

is, however, capable of assessing decreases, increases and no change in the urge 



Chapter Six 180 

to eat in response to emotional states, and thus would have fulfilled the fourth 

criterion if the scale had been asking about changes in consumption rather than 

the urge to eat. Overall, like the DEBQ-EE scale, neither the original nor 

modified EES fulfil all the criteria argued to be necessary to measure and 

discriminate NECJF from other forms of emotional consumption.  

Another measure of NEE is the emotional appetite questionnaire (EMAQ; 

Geliebter & Aversa, 2003). The EMAQ asks respondents to rate, on a 9-point 

Likert scale, as compared to usual whether they eat much less, the same, or much 

more in response to various negative and positive emotional states and situations. 

Responses are labelled at 1 much less, 5 the same and, 9 much more [than usual]. 

Thus, the EMAQ meets the first and second criteria since it asks about changes in 

actual consumption in response to positive and negative emotions, and meets the 

fourth criterion as the scale is capable of measuring decreases, increases and no 

change in consumption in response to emotional states. However, as with the 

other NEE questionnaires, the EMAQ does not assess changes in consumption of 

junk food and healthy food independently and thus does not meet the third 

criterion argued to be necessary to measure NECJF.  

Finally, the Emotional Overeating Questionnaire (EOQ; Masheb & Grilo, 

2006) assesses the frequency of overeating episodes in the past 28 days in 

response to 6-negative emotional states and 1-positive emotional state, with three 

descriptors provided for each emotional state. Responses are rated on a 7-point 

scale reflecting the frequency of days on which overeating occurred in response 

to an emotional state in the past 28 days (0=no days, 6=every day). The EOQ 

therefore meets the first and second criteria as it assesses consumption in the form 

of overeating in response to negative and positive emotional states. However, it 
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does not meet the third or fourth criteria as it does not assess overeating of junk 

food and healthy food separately, and it does not assess decreased or unchanged 

consumption in response to emotional states.  

From the above it is evident that the existing NEE self-report 

questionnaires do not fulfil the four criteria argued to be necessary for a 

questionnaire to be capable of measuring individual differences in the tendency to 

consume junk food in response to negative emotional states. Evidently then there 

is need for a new self-report instrument that fulfils these four criteria and is 

therefore able to measure NECJF by discriminating it from other forms of 

emotional consumption including positive emotional consumption of junk food 

(PECJF), negative emotional consumption of healthy food (NECHF) and positive 

emotional consumption of healthy food (PECHF). This introduction will now turn 

to discuss how such an instrument could be developed.  

Measurement Development: Methodological Considerations for Fulfilling 

the Four Criteria 

Measuring change in consumption. 

To ensure that a questionnaire measures change in consumption in 

response to emotional states, rather than some related but different aspect of 

appetite such as desire or urge to eat, the wording of the questionnaire will need 

to reflect this specific behaviour. That is, instead of asking about whether 

someone experiences a change in their desire or urge to eat, which may or may 

not translate into actually consuming food, the wording of the questionnaire 

should ask directly about changes in how much a respondent eats in response to 

emotional states. One way to achieve this would be for a questionnaire to ask 

whether a respondent typically ends up eating in response to emotional states.  
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Distinguishing between negative and positive emotional consumption.  

As stated earlier in this section, consumption of food in response to 

negative and positive emotional states appear to be different constructs 

accounting for independent sources of variation in caloric consumption.  Thus, 

one challenge to developing a questionnaire that can measure NECJF and 

NECHF is distinguishing these forms of emotional consumption from PECJF and 

PECHF. While it is often assumed that positive and negative emotional states are 

the opposite of one another (i.e., that they are significantly negatively correlated) 

evidence suggests that this is not the case (Watson, Wiese, Vaidya, & Tellegen, 

1999). Instead, factor analyses of self-report mood data consistently demonstrates 

the existence of two general factors corresponding to negative affect and positive 

affect- factors which are separable, independent dimensions (Watson, 1988; 

Watson et al., 1999). Thus, one way of overcoming the challenge of 

distinguishing NECJF and NECHF from PECJF and PECHF would be to use the 

emotional descriptors used in self-report mood questionnaires that have 

previously been shown to be reliable and valid measures of variability in both 

positive and negative affect.  

One such widely used measure is the Positive and Negative Affect 

schedule (PANAS;Watson, Clark, & Tellegen, 1988), which is composed of two 

subscales assessing positive affect and negative affect. Positive affect refers to the 

extent to which one is experiencing a positive mood such as feeling enthusiastic, 

alert and active, while negative affect refers to the extent to which one is 

experiencing a negative mood such as feeling distressed, guilty and nervous 

(Watson et al., 1988).  The PANAS was developed by Watson et al. (1988) who 

began with an item pool of 60 emotional adjectives covering a comprehensive 
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sample of the English affective vocabulary. Through factor analysis, these 60 

descriptors were narrowed down to 20 emotional descriptors- 10 for negative 

affect and 10 for positive affect. These 20 emotional items making up the 

PANAS have consistently been shown to be a reliable and valid measure of 

positive and negative affect (Crawford & Henry, 2004; Watson et al., 1988). 

Further, existing NEE measures incorporate emotions included in the PANAS. 

Accordingly, it would be a good option to use the emotional descriptors from the 

PANAS in the development of a questionnaire designed to measure and 

discriminate individual differences in NECJF from other forms of emotional 

consumption including PECJF and PECHF.   

Distinguishing between the consumption of junk food and healthy 

food. 

Another challenge to developing a measure of NECJF that discriminates 

this eating style from other patterns of emotional consumption is distinguishing 

between the consumption of junk food and healthy food. Recall that the term junk 

food is being used in this thesis to refer to energy dense, nutrient poor foods such 

as chocolate, ice-cream, lollies, and fried fast foods like burgers, fries and pizza. 

On the other hand, healthy food will be defined as nutrient rich, lower caloric and 

less processed foods such as fruits and vegetables, and homemade meals such as 

soup and casseroles.  One way to overcome the challenge of distinguishing 

between junk food and healthy food would be to phrase the questionnaire so that 

respondents are asked to rate how their absolute consumption of junk food and 

healthy food changes (independently of one another) in response to negative and 

positive emotional states. However, one problem with this approach is that it 

assumes everybody has a consistent definition of what constitutes junk food and 
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healthy food. This assumption is potentially problematic with research 

demonstrating that individuals have varying interpretations of healthy and 

unhealthy eating (e.g., Povey, Conner, Sparks, James, & Shepherd, 1998) a 

problem which has likely been exacerbated by the abundance of “fad” diets in 

western society that often see whole macronutrient groups as unhealthy or to be 

avoided. For example, someone on a Paleo diet would consider pasta, legumes 

and dairy products to be unhealthy (Frassetto, Schloetter, Mietus-Synder, Morris 

Jr, & Sebastian, 2009), while someone on an Atkins diet, which minimizes 

carbohydrate intake, may consider carbohydrates even in the form of sweet 

potatoes to be unhealthy (Dansinger, Gleason, Griffith, Selker, & Schaefer, 

2005). In support of this, qualitative research investigating lay persons definitions 

of healthy eating suggests that an individual’s own personal experiences of what 

works for them often forms the basis of their understanding of healthy eating 

(Bisogni, Jastran, Seligson, & Thompson, 2012). 

One solution to this problem would be to provide a definition of junk food 

and healthy food along with examples of each in the instructions of the 

questionnaire. However, consistent with cognitive biases such as the availability 

heuristic (Eysenck & Keane, 2013) such an approach may result in biased recall 

specifically to changes in consumption of the foods provided as examples in the 

definitions, and create difficulty in recalling changes in the consumption of other 

junk foods and healthy foods which were not provided as examples in the 

definition. Therefore, an alternative and less biased solution to this problem 

would be to assess respondents’ definitions of junk food and healthy food upon 

completion of a questionnaire which asks about changes in consumption of junk 

food and healthy food in response to negative and positive emotional states. This 
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would provide assurance that respondents either did, or did not, have consistent 

conceptualisations of junk food and healthy food. Further, it would allow for the 

exclusion of respondents, for research purposes, with very idiosyncratic 

definitions of junk food and healthy food. Research suggests that laypersons 

definitions of healthy eating is most often conceptualised through food choice 

(Bisogni et al., 2012; Paquette, 2005). Thus, one efficient way to assess an 

individual’s conceptualisations of junk food and healthy food would be to ask 

them to provide examples of foods that they consider to be junk food and healthy 

food.  

Distinguishing between increased, decreased and unchanged 

consumption. 

As previously stated, while emotional eating is generally defined as a 

tendency to overeat in response to [negative] emotional states, some authors have 

argued that the defining feature of emotional eaters is not that they eat more, but 

that they do not show the typical stress response of eating less and instead eat the 

same amount (van Strien, 2010). Thus, a new measure of NECJF, which also 

measures PECJF, NECHF and PECHF, should be able to discriminate between 

increased, decreased and unchanged consumption in response to negative and 

positive emotional states to distinguish between these two alternative possibilities 

(i.e., over-eating and unchanged consumption of junk food). One way of 

achieving this is to employ a Likert scale such as that utilized in the modified 

EMAQ which is anchored at 1 [eat] much less, 5 [eat] the same, and 9 [eat] 

much more (Geliebter & Aversa, 2003). Such a scale will also provide a 

continuous measure of individual differences in patterns of emotional 

consumption (e.g., negative emotional consumption of junk food).  



Chapter Six 186 

Overview of the Current Studies 

 It is clear from the above review of the existing NEE questionnaires that 

none of them provide an optimal measure of individual differences in negative 

emotional consumption of junk food (NECJF). Accordingly, a questionnaire 

designed to measures individual differences in NECJF is needed before research 

can illuminate the mechanisms underlying individual differences in this eating 

style. A questionnaire capable of measuring NECJF by discriminating it from 

PECJF, NECHF and PECHF would need to measure: (i) changes in actual 

consumption, (ii) changes in consumption in response to both positive and 

negative emotional states, (iii) changes in consumption of both junk food and 

healthy food, and (iv) increased, decreased and unchanged consumption. These 

four criteria could be fulfilled by utilising the methodological approach outline 

above. That is, to put it succinctly, by: (a) asking about changes in how much a 

respondent ends up eating in response to emotional states, (b) using the emotional 

descriptors from a validated measure of positive and negative affect, the Positive 

and Negative Affect Schedule, (c) asking about changes in consumption in 

response to both junk food and healthy food separately, and (d) employing a 

Likert scale with response options ranging from eat a much smaller amount, eat 

the same amount and eat a much greater amount. The overarching aim of this 

second research section was to develop a measure of NECJF, the Emotional 

Consumption of Food Questionnaire (ECFQ), that fulfils these four criteria by 

employing these methodological options.  

The proposed Emotional Consumption of Food Questionnaire (ECFQ), 

should therefore be capable of assessing individual differences in four dimensions 

of emotional consumption: consuming junk food in response to negative 
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emotions, consuming junk food in response to positive emotions, consuming 

healthy food in response to negative emotions and, consuming healthy food in 

response to positive emotions.  If using the methodological techniques outlined 

above a four-factor solution emerges, with one factor for each type of emotional 

consumption, then the scale scores for each of the factors can be correlated with 

variables of interest including BMI and eating disorder symptomatology. This 

will allow for the examination of whether it is specifically the tendency to 

consume junk food in response negative emotional states that is positively 

correlated with BMI and eating disorder symptomatology in females, or whether 

other dimensions of emotional consumption also correlate with these variables. 

The proposed ECFQ will be developed in a female and male sample as this will 

enhance the potential value of the proposed questionnaire for establishing 

patterns of emotional consumption in males that are potentially problematic, and 

largely ignored in traditional emotional eating research. Additionally, this will 

allow for the subsequent investigation of whether females and males differ in 

their problematic patterns of consumption. Indeed, it has been suggested that 

while females eat junk food in response to negative emotional states that males 

are more likely to eat junk food in response to positive emotional states (Dubé et 

al., 2005; Macht et al., 2002; Spence, 2017). 

In Study 3 (N=203) the proposed questionnaire was developed and 

subjected to factor analyses in a female and male community sample, and the 

emergent factor scores were correlated with BMI and eating disorder 

symptomatology scores. In Study 4 (N=411) the proposed questionnaire was 

administered and the factor structure that emerged in Study 3 was tested using 

confirmatory factor analysis. In addition, invariance testing was conducted to 



Chapter Six 188 

compare the factor structure across BMI status and gender, to ensure that these 

groups could be compared on their latent factor means. If NECJF is one factor 

contributing to being overweight and obese, it follows that overweight 

participants will score higher on a NECJF-scale (if one emerges) than normal 

weight participants. Furthermore, consistent with the NEE literature (see chapter 

one) it is expected that females will score higher on a NECJF-scale than males, 

and males will score higher on a PECJF-scale (if one emerges) than females. 

Additionally, the emergent factor scores were correlated with BMI and eating 

disorder symptomatology to ascertain whether it is specifically the propensity to 

eat junk food in response to negative emotions that accounts for previously 

reported associations of NEE with BMI and eating disorders symptomatology. 

Finally, since eating in response to negative emotions has been considered a 

maladaptive emotional regulation strategy (Spoor et al., 2007) NECJF-scale 

scores were also correlated with a measure of adaptive and maladaptive coping 

styles. Overall, a positive correlation between NECJF-scale scores and BMI will 

confirm that the behaviour of interest is indeed related to the overarching 

phenomenon of interest, that is being overweight/obese. Importantly, positive 

correlations of NECJF-scale scores with BMI, eating disorder symptomatology 

and maladaptive coping will underscore the importance of research identifying 

the mechanisms which contribute to individual differences in this eating style.   
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Chapter Seven: Preliminary Development of the Emotional Consumption of Food 

Questionnaire 

Introduction 

 The primary aim of this third study was to examine whether the specified 

factor structure of the proposed Emotional Consumption of Food Questionnaire 

emerged using the methodological approach outlined in the introduction to 

research section 2. That is, did four factors assessing individual differences in one 

of four dimensions of emotional consumption- negative emotional consumption 

of junk food, positive emotional consumption of junk food, negative emotional 

consumption of healthy food and positive emotional consumption of healthy 

food- emerge in a female sample? A secondary aim was to examine whether the 

specified factor structure emerged in a male sample, if it does this would enhance 

the potential value of the proposed questionnaire. To address these two aims a 

survey containing the proposed questionnaire was given to a community sample 

of females and a community sample of males. Factor analysis was conducted on 

each of the sample’s questionnaire responses, using maximum likelihood 

estimation, to determine whether a factor emerged for each of the four specified 

emotional consumption dimensions in both of the samples.  

 The interest in developing a questionnaire that accurately measures 

individual differences in negative emotional consumption of junk food (NECJF) 

is that the consumption of junk food is an identified risk factor for weight gain, 

and negative emotions appears to drive the consumption of junk food particularly 

in females who endorse negative emotional eating (NEE; see chapter 1). 

Moreover, NEE has been implicated in contributing to weight gain (for a review 

see Frayn & Knäuper, 2017)  and eating disorder symptomatology (Masheb & 
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Grilo, 2006; Ricca et al., 2012; Ricca, Castellini, Lo Sauro, et al., 2009; Stark, 

2001; Stice et al., 2002). However, research has questioned the validity of NEE 

measures and so it is not clear what exactly is correlating with these variables. 

One possibility is that it is specifically the tendency to eat junk food in response 

to negative emotions that accounts for these previously reported associations. 

Therefore, if a factor pertaining to the assessment of NECJF emerges, which 

distinguishes NECJF from other patterns of emotional consumption, then the 

third aim of this current study will be to examine whether scores on this scale are 

related to BMI and eating disorder symptomatology in females. Of additional 

interest will be to examine whether NECJF-scale scores are also related to BMI 

and eating disorder symptomatology in males. To achieve this third aim, the 

survey included the Eating Disorder Examination Questionnaire (EDEQ; 

Fairburn & Beglin, 1994) which provides a global score of eating disorder 

symptomatology encompassing concerns about dietary restriction, weight, shape 

and eating. The EDEQ also assess objective bulimic episode variables by asking 

participants to rate how many times in the last 28 days they have engaged in 

binging and purging behaviours. Finally, the EDEQ also asks respondents to 

report their weight and height for the calculation of BMI scores [kg/m2].  

Consistent with the possibility that it is specifically the consumption of junk food 

in response to negative emotions that underpins established associations between 

NEE and BMI, it is predicted that NECJF-scale scores will correlate positively 

with BMI scores, but that negative emotional consumption of healthy food 

(NECHF) scale scores will not correlate with BMI. Similarly, consistent with the 

possibility that it is specifically the consumption of junk food in response to 

negative emotions that underpins established associations between NEE and 
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eating disorder symptomatology, it is predicted that NECJF-scale scores will 

correlate positively with the severity of eating disorder symptomatology as 

measured by the EDEQ. Contrarily, it is predicted that NECHF-scale scores will 

not correlate with eating disorder symptomatology.  

 Finally, if the proposed factor structure emerges with four subscales, one 

of which measures NECJF, then the fourth aim of the current study will be to 

investigate which form of emotional consumption is most closely associated with 

scores on the Dutch Eating Behaviour Questionnaire emotional eating scale 

(DEBQ-EE). To this end, the survey also included the DEBQ-EE scale. If the 

DEBQ-EE scale is indeed assessing NECJF in females, as research suggests, then 

there will be a large, positive correlation (r >.80) between these two scale scores 

in the female sample.  

Method 

Participants 

 Two hundred and two participants (male=103) ranging in age from 18 to 

69 years with a mean age of 38.33 (SD=11.44) completed the online survey in 

exchange for U.S. $3. Participants were located in the United States of America 

and were recruited through an online crowdsourcing Internet marketplace, 

Amazon Mechanical Turk (Mturk). Two identical Human Intelligence Tasks 

were created on Mturk one of which recruited female participants and one of 

which recruited male participants to ensure approximately equal numbers of both 

females and males completed the survey.  

Materials 

 The questionnaires comprising the current survey included the proposed 

Emotional Consumption of Food Questionnaire (ECFQ), the Eating Disorder 
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Examination Questionnaire (EDEQ) and the negative emotional eating scale of 

the Dutch Eating behaviour Questionnaire (DBEQ). For details on the DEBQ see 

the materials section for Study 1 in Chapter 2. 

 Emotional Consumption of Food Questionnaire (ECFQ).  

The ECFQ was designed to meet four criteria: (i) measure change in 

consumption rather than desire or urge to eat, (ii) measure change in consumption 

in response to negative and positive emotions, (iii) measure change in 

consumption of junk food and healthy food, and (iv) distinguish between 

increased, decreased and unchanged consumption in response to emotional states. 

To accomplish this, the proposed questionnaire asked respondents about how 

their absolute consumption of junk food and healthy food changes in response to 

20-emotional items using the following two questions: “Compared to when you 

are feeling unemotional when you are feeling [insert emotion here]…” (i) “do 

you typically end up eating a smaller or greater absolute amount of junk food?” 

and (ii) “do you typically end up eating a smaller or greater absolute amount of 

healthy food?”.  The 20-emotional descriptors from the validated Positive Affect 

and Negative Affect Schedule (Watson et al., 1988) were utilised to measure 

positive emotional consumption and negative emotional consumption. Finally, to 

meet the fourth criteria responses were given on a 9-point Likert scale anchored 

at 1 much smaller, 5 about the same and 9, much greater. The questionnaire was 

formatted so that respondents answered each question in response to the 20-

emotional items before answering the next question in response to all 20-

emotional items. It was thought that this formatting would reduce the likelihood 

that participants would infer their answer to the second question from their 
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answer to the first question for each emotional descriptor. See the appendix for 

the full questionnaire.  

 Eating Disorder Examination Questionnaire (EDEQ).  

The EDEQ is a 36-item self-report version of the Eating Disorder 

Examination, which focuses on symptom occurrence in the last 28 days (Fairburn 

& Beglin, 1994). The EDEQ is comprised of four subscale scores and a global 

score derived from 22-items measured on a seven-point Likert scale with 

response options ranging from 0 no days to 6 every day.  The four subscales 

measure dietary restraint (EDEQ-R), weight concern (EDEQ-WC), shape concern 

(EDEQ-SC) and eating concern (EDEQ-EC). To calculate the four subscale 

scores, relevant item scores were summed and divided by the number of items 

composing that particular subscale. The global score (EDEQ-GS) is calculated 

from the mean of these four subscale scores. Higher scores on the four subscales 

and the global score indicate greater severity of eating disorder symptoms.  

The EDEQ also assesses the occurrence of objective and subjective 

bulimic behaviours including the frequency of: self-induced vomiting (EDEQ-

Vomit), laxative misuse (EDEQ-Laxative), excessive exercise (EDEQ-exercise), 

binge episodes (EDEQ-Binge), loss of control over eating (EDEQ-LC), and binge 

episodes with a sense of loss of control (EDEQ-BingeLC). Importantly, the 

EDEQ ask respondents to record their weight and height, which were used to 

calculate BMI scores [kg/m2] which was the dependent variable of primary 

interest in the current study. The EDEQ has been found to exhibit acceptable 

levels of internal consistency (global scale α = .90; restraint scale α = .70; eating 

concern α = .73; shape concern α = .83 and weight concern α =.72) (Peterson et 

al., 2007). 
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Procedure 

 Participants were recruited through Mturk which provided respondents 

with a direct link to the survey that was hosted on the University of Western 

Australia’s Qualtrics platform. The web link first directed participants to an 

information sheet outlining the study and requesting their consent to participant. 

Participants who did not consent were directed to an end of survey message while 

participants who consented were directed to the survey. The survey first asked 

participants to provide their age and gender before providing instructions for 

completing the Emotional consumption of Food Questionnaire. Participants then 

completed the first question of the ECFQ in response to all 20-emotional 

descriptors before completing the second question of the ECFQ in response the 

same 20-emotional descriptors. Following this, participants were asked to write in 

the space provided three foods they consider to be junk food and three foods they 

consider to be healthy food. These two questions were included to ensure that 

participants included in the data analyses shared a common conceptualisation of 

junk food and healthy food which matched the definitions employed in the 

current thesis (see research section 2 introduction). Next participants completed 

the emotional eating scale of the Dutch Eating Behaviour Questionnaire (DEBQ) 

before lastly completing the Eating Disorder Examination Questionnaire (EDEQ). 

Following completion of the survey participants were provided with a unique 

response code that they were directed to copy and paste into Mturk to receive 

payment for their participation.  

Data Analysis 

 Statistical Packages for the Social Sciences (SPSS) version 22 was used 

for the data analysis. Exploratory factor analysis using maximum likelihood 
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estimation with Direct Oblimin rotation in the rotation phased was used to 

investigate the factor structure of the proposed ECFQ in a female and then male 

sample. The number of factors to be extracted was determined based on parallel 

analysis using syntax in SPSS (O’connor, 2000). Parallel analysis compares the 

eigenvalues from the sample data against the eigenvalues that would be expected 

to emerge from completely random data sets. The appropriate number of factors 

to extract is equal to the number of eigenvalues from the raw data that are larger 

than their corresponding 95th percentile eigenvalues from the random data. 

(Fabrigar & Wegener, 2014). Specifically, principal axis/common factor analysis 

specifying 95th percentiles for the distribution and random data eigenvalues, 

using normally distributed random data generation on 1000 datasets was 

performed. Scale scores were calculated for the factors that emerged for the 

ECFQ and Cronbach’s alpha coefficients were estimated for these scales in both 

the female and male samples. Pearson correlations were calculated with 95th 

percentile bias corrected bootstrapped confidence intervals to examine the 

association of the ECFQ scale scores with (i) BMI (ii) EDEQ global, subscale 

scores and objective bulimic episode variables, and (iii) DEBQ-EE scale scores in 

both the female and male samples. A 95% confidence interval which does not 

contain zero provides evidence that the correlation is statistically significant. 

Results 

Data Screening 

 To identify any participants with idiosyncratic definitions of junk food 

and healthy food, participant’s responses to the two questions asking them to list 

three foods they consider to be junk food, and three foods they consider to be 

healthy food were coded by the researcher and an independent reviewer with no 
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inconsistencies between the two. Answers which were consistent with the 

definition of junk food and healthy food employed in the current thesis were 

coded with a 1, while answers which were inconsistent were coded as a 0. 

Additionally, answers where participants provided a beverage instead of a food 

item were coded as a 0. In the instance where a participant responded with a 

beverage on one of the junk food items (coffee, soda) or on one of the healthy 

food items (milk), provided that their other two responses for the food category 

were coded as a 1 these participants were included in the analyses. Junk food was 

defined in this thesis as energy dense, nutrient poor foods such as ice-cream, 

chocolate, cookies, pizza and fried fast foods. Healthy food was defined as 

nutrient rich, less processed foods and home cooked meals such as fruits, 

vegetables, lean meats, pasta, soup and dairy products. Participants who failed to 

provided 2 out of 3 answers for each food type which were consistent with these 

definitions were excluded from the analysis. However, no participants were 

excluded based on this exclusion criteria suggesting a reassuringly consistent 

conceptualisation of junk food and healthy food among lay persons in the current 

study.  

Next the survey data were screened for missing responses and there were 

32 missing values in total (.20%). Data were not missing completely at random, 

Little’s MCAR test F2=, p<.001,  however given that less than 1% of the data 

were missing it was deemed appropriate to replace missing values with the mean 

(Meyers, Gamst, & Guarino, 2006). Examining the distribution of the 40 ECFQ 

items showed that all items were normally distributed with absolute skew and 

kurtosis values less than 2 and 4 respectively, indicating that the data were 

appropriate to undergo factor analysis. Additionally, the Kaiser-Meyer-Olkin 
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measure of sampling adequacy was .87 and Bartlett’s test of sphericity was 

significant, F2(780)=7346.13, p<.001, indicating that the data showed adequate 

factorability of the correlation matrix to undergo factor analysis.  

Scale scores for the DEBQ and EDEQ were all normally distributed, 

however the binging and purging episode variables from the EDEQ were non-

normally distributed. Since not all variables were normally distributed, bias 

corrected 95th percentile bootstrapped confidence intervals were used to 

determine the significance of Pearson correlation analyses.  

Sample Characteristics 

 The mean BMI for the whole sample was 27.60 (SD=8.13) with 2.48% 

(n=5) of participants being underweight (BMI<18), 46% (n=93) of participants 

being normal weight (18>BMI<25), 25.74% (n=52) of participants being 

overweight (25<BMI<30), and 25.74% (n=52) of participants being obese 

(BMI>30).  

Table 7.0. Descriptive Statistics for Female and Male Participants 

  Females (n=99)   Males (n=103) 
  M SD   M SD 
Age 40.29 11.70  36.45 10.91 
BMI 28.78 9.35  26.47 6.61 
DEBQ-EE 2.85 1.00  2.73 0.77 
EDEQ-R 2.44 1.63  2.12 1.21 
EDEQ-SC 3.38 1.77  2.46 1.31 
EDEQ-WC 3.12 1.66  2.27 1.19 
EDEQ-EC 1.79 1.08  1.54 0.86 
EDEQ-GS 2.67 1.34   2.10 0.96 

 Note. BMI=Body Mass Index; DEBQ-EE= Dutch Eating Behaviour 
Questionnaire Emotional Eating scale; EDEQ= Eating disorder examination 
Questionnaire; EDEQ-R= Restraint; EDEQ-SC= Shape Concern; EDEQ-WC= 
Weight Concern; EDEQ-EC= Eating Concern; EDEQ-GS= Global Score.  
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Factor Analysis of the Emotional Consumption of Food Questionnaire in a 

Female Sample 

 In order to determine whether the proposed questionnaire produced the 

desired factor structure, a parallel analysis was conducted using syntax in SPSS to 

examine the number of factors which should be extracted. The results showed 

that there were four raw data eigenvalues above the 95th percentile eigenvalues, 

as can be seen in figure 7.0, suggesting the extraction of 4-factors. Consequently, 

a factor analysis extracting 4-factors using maximum likelihood estimation and 

Direct Oblimin rotation was performed. The 4-factor solution produced a 

parsimonious and interpretable solution accounting for 65.34% of the variance. 

The first factor accounted for 23.81% of the shared variance and consisted of 

items pertaining to the consumption of healthy food in response to negative 

emotions, and accordingly was labelled “Negative Emotional Consumption of 

Healthy Food” (NECHF). The second factor accounted for 19.03% of the shared 

variance and consisted of items relating to the consumption of junk food in 

response to positive emotions and was labelled “Positive Emotional Consumption 

of Junk Food” (PECJF). The third factor accounted for 13.48% of the variance 

and contained items assessing the consumption of healthy food in response to 

positive emotional states, and was therefore labelled “Positive Emotional 

Consumption of Healthy Food” (PECHF). The fourth factor accounted for 9.02% 

of the variance and consisted of items pertaining to the consumption of junk food 

in response to negative emotions. The four factor was labelled “Negative 

Emotional Consumption of Junk Food”. The correlations between the four factors 

were small in magnitude ranging between -.26 and .26. Four scale scores were 

derived from the factor structure by taking the average of the items that loaded 
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onto each factor. Cronbach’s alpha coefficient for each of the scales was 

estimated and was .93 for NECJF, .96 for PECJF, .96 for NECHF and .93for 

PECHF. Overall, the results of the factor analysis support the use of the proposed 

questionnaire as a measure of individual differences in NECJF that discriminates 

NECJF from other dimensions of emotional consumption (e.g., positive 

emotional consumption of junk food).  

 

Figure 7.0. Plot of the raw data (observed) eigenvalues against the simulated 95th 
percentile eigenvalues in the female sample.   
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Table 7.1. Factor Loadings and Descriptive Statistics for the ECFQ in Female 

Participants 

Item Factor 1 Factor 2 Factor 3 Factor 4 M SE 
Irritable Healthy Food .88 .00 .07 -.10 3.79 1.90 
Nervous Healthy Food .87 .08 -.15 .00 3.85 1.92 
Distressed Healthy Food .86 .02 .04 -.03 3.56 1.91 
Scared Healthy Food .84 -.04 -.01 .08 3.61 1.95 
Afraid Healthy Food .83 -.05 -.06 .08 3.73 2.01 
Jittery Healthy Food .83 .03 -.05 .08 4.01 1.86 
Hostile Healthy Food .82 -.19 -.07 .02 3.63 1.87 
Upset Healthy Food .81 -.05 -.02 -.03 3.43 1.98 
Ashamed Healthy Food .80 .06 -.05 .03 4.08 2.12 
Guilty Healthy Food .74 .10 .13 .07 4.13 2.25 
Strong Junk Food .00 -.90 -.04 -.03 3.96 1.87 
Inspired Junk Food .01 -.88 -.10 -.02 3.95 1.87 
Excited Junk food -.07 -.88 .12 .11 4.37 1.79 
Alert Junk Food .01 -.87 -.08 -.01 4.30 1.69 
Enthusiastic Junk Food -.10 -.86 .15 .01 4.47 1.94 
Attentive Junk Food .07 -.80 -.06 -.05 4.14 1.87 
Determined Junk Food -.03 -.79 -.09 -.02 4.06 1.89 
Active Junk Food .03 -.77 -.03 -.14 3.77 1.93 
Proud Junk Food .04 -.76 .08 .10 4.18 1.93 
Interested Junk Food .00 -.75 -.03 -.03 4.28 1.90 
Attentive Healthy Food .04 -.02 .86 -.02 6.03 1.59 
Determined Healthy Food -.04 -.01 .85 -.03 6.45 1.80 
Enthusiastic Healthy Food .07 -.11 .79 -.01 5.86 1.58 
Alert Healthy Food -.06 -.04 .77 -.02 5.71 1.66 
Proud Healthy Food -.01 .19 .76 .13 6.03 1.75 
Inspired Healthy Food -.08 -.04 .76 -.02 6.27 1.83 
Interested Healthy Food .06 .02 .75 -.10 5.65 1.53 
Active Healthy Food -.14 .05 .73 .10 6.17 1.81 
Strong Healthy Food -.14 .18 .69 .06 6.12 1.72 
Excited Healthy Food .27 -.17 .53 -.14 5.25 1.62 
Scared Junk Food .06 -.02 -.06 .84 4.16 2.24 
Afraid Junk Food .18 .04 -.05 .79 4.30 2.20 
Nervous Junk Food .06 -.07 .10 .76 4.91 2.25 
Distressed Junk Food -.09 .05 .01 .76 5.33 2.56 
Irritable Junk Food -.03 .09 .00 .75 5.15 2.19 
Guilty Junk Food -.12 .02 .01 .74 4.49 2.24 
Ashamed Junk Food -.05 -.03 -.03 .72 4.48 2.26 
Upset Junk Food -.09 .19 .04 .71 5.36 2.60 
Hostile Junk Food .11 -.11 -.10 .68 4.34 2.15 
Jittery Junk Food .23 -.07 .04 .66 4.22 2.03 

Note. N=99, primary factor loadings are in boldface.  
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Factor Analysis of the Emotional Consumption of Food Questionnaire in a 

Male Sample 

 In order to determine whether the proposed questionnaire achieved the 

specified factor structure in male participants a parallel analysis was conducted. 

Again, the results from the parallel analysis showed that there were four raw data 

eigenvalues greater than their corresponding 95th percentile eigenvalues (see 

figure 7.1) indicating the extraction of four factors. Accordingly, a factor analysis 

using maximum likelihood estimation, and extracting four factors with Direct 

Oblimin rotation was conducted. The four-factor solution produced a 

parsimonious and interpretable solution that was consistent with the hypothesised 

factor structure, and which accounted for 66.61% of the shared variance. The first 

factor, accounting for 23.84% of the shared variance, consisted of items 

pertaining to the consumption of healthy food in response to negative emotions 

and was labelled “Negative Emotional Consumption of Healthy Food” (NECHF). 

The second factor, which accounted for 19.63% of the variance, contained items 

relating to the consumption of junk food in response to negative emotions and 

was labelled “Negative Emotional Consumption of Junk Food” (NECJF). The 

third factor, accounting for 14.06% of the shared variance, consisted of items 

relating to the consumption of healthy food in response to positive emotions and 

was labelled “Positive Emotional Consumption of Healthy Food” (PECHF). The 

fourth factor, which accounted for 8.54% of the shared variance, contained items 

pertaining to the consumption of junk food in response to positive emotions and 

was labelled “Positive Emotional Consumption of Junk Food” (NECJF). The 

correlations amongst the factors were small in magnitude ranging between -.25 to 

.19. Four scale scores were calculated by averaging the scores of each item 
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loading onto the factor. Cronbach’s alpha was estimated for each of the scales 

and was .94 for NECJF, .95 for PECJF, .95 for NECHF, and .95 for PECHF. 

Again, the results support the use of the ECFQ as a measure of NECJF which 

discriminates this eating style from other forms of emotional consumption in 

males.  

Figure 7.1 Plot of the raw data (observed) eigenvalues against the simulated 95th 
percentile eigenvalues in the male sample.   
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Table 7.2. Factor Loadings and Descriptive Statistics of the ECFQ items in 
Males  

Item Factor 1 Factor 2 Factor 3 Factor 4 M SE 
Irritable Healthy Food .88 .00 .07 -.10 3.79 1.90 
Nervous Healthy Food .87 .08 -.15 .00 3.85 1.92 
Distressed Healthy Food .86 .02 .04 -.03 3.56 1.91 
Scared Healthy Food .84 -.04 -.01 .08 3.61 1.95 
Afraid Healthy Food .83 -.05 -.06 .08 3.73 2.01 
Jittery Healthy Food .83 .03 -.05 .08 4.01 1.86 
Hostile Healthy Food .82 -.19 -.07 .02 3.63 1.87 
Upset Healthy Food .81 -.05 -.02 -.03 3.43 1.98 
Ashamed Healthy Food .80 .06 -.05 .03 4.08 2.12 
Guilty Healthy Food .74 .10 .13 .07 4.13 2.25 
Strong Junk Food .00 -.90 -.04 -.03 3.96 1.87 
Inspired Junk Food .01 -.88 -.10 -.02 3.95 1.87 
Excited Junk Food -.07 -.88 .12 .11 4.37 1.79 
Alert Junk Food .01 -.87 -.08 -.01 4.30 1.69 
Enthusiastic Junk Food -.10 -.86 .15 .01 4.47 1.94 
Attentive Junk Food .07 -.80 -.06 -.05 4.14 1.87 
Determined Junk Food -.03 -.79 -.09 -.02 4.06 1.89 
Active Junk Food .03 -.77 -.03 -.14 3.77 1.93 
Proud Junk Food .04 -.76 .08 .10 4.18 1.93 
Interested Junk Food .00 -.75 -.03 -.03 4.28 1.90 
Attentive Healthy Food .04 -.02 .86 -.02 6.03 1.59 
Determined Healthy Food -.04 -.01 .85 -.03 6.45 1.80 
Enthusiastic Healthy Food .07 -.11 .79 -.01 5.86 1.58 
Alert Healthy Food -.06 -.04 .77 -.02 5.71 1.66 
Proud Healthy Food -.01 .19 .76 .13 6.03 1.75 
Inspired Healthy Food -.08 -.04 .76 -.02 6.27 1.83 
Interested Healthy Food .06 .02 .75 -.10 5.65 1.53 
Active Healthy Food -.14 .05 .73 .10 6.17 1.81 
Strong Healthy Food -.14 .18 .69 .06 6.12 1.72 
Excited Healthy Food .27 -.17 .53 -.14 5.25 1.62 
Scared Junk Food .06 -.02 -.06 .84 4.16 2.24 
Afraid Junk Food .18 .04 -.05 .79 4.30 2.20 
Nervous Junk Food .06 -.07 .10 .76 4.91 2.25 
Distressed Junk Food -.09 .05 .01 .76 5.33 2.56 
Irritable Junk Food -.03 .09 .00 .75 5.15 2.19 
Guilty Junk Food -.12 .02 .01 .74 4.49 2.24 
Ashamed Junk Food -.05 -.03 -.03 .72 4.48 2.26 
Upset Junk Food -.09 .19 .04 .71 5.36 2.60 
Hostile Junk Food .11 -.11 -.10 .68 4.34 2.15 
Jittery Junk Food .23 -.07 .04 .66 4.22 2.03 

Note. N=103, primary factor loadings are in boldface. 
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Did NECJF-scale Scores Correlate with BMI? 

Pearson correlations between the four ECFQ scale scores and BMI were 

calculated for females and males separately, and 95th percentile bias corrected 

bootstrapped confidence intervals (CI) were estimated to judge the significance of 

these correlations. As can be seen in table 7.3 there was a significant positive 

correlation between NECJF-scale scores and BMI scores in females, r=.20, 95% 

CI [.02, .35], with females scoring higher on the NECJF-scale also reporting a 

larger BMI. There were no other significant correlations with BMI in the female 

sample. In males, however, there was a significant negative correlation between 

PECHF-scale scores and BMI scores, r=-.25, 95% CI [-.37, -.12], with males who 

score higher on the PECHF-scale reporting a lower BMI. There were no other 

significant correlations with BMI in the male sample.  

Table 7.3 

Pearson Correlation Coefficients with 95% Bootstrapped Confidence Intervals 

for the association of the ECFQ scale scores with BMI 

  
Females 
(n=99)   

Males 
(n=103) 

  r 95% CI   r 95% CI 
NECJF-scale  .20* [.02, .35]  .16 [-.03, .36] 
PECJF-scale  -.17 [-.37, .06]  .06 [-.14, .22] 
NECHF-scale  -.02 [-.24, .16]  .15 [-.06, .34] 
PECHF-scale  -.16 [-.38, .09]   -.25* [-.37, -.12] 

 

Did NECJF-scale Scores Correlate with Eating Disorder Symptomatology? 

 As can be seen in table 7.4 there were no significant correlations between 

NECJF-scale scores and EDEQ subscale and global scores, nor EDEQ objective 

bulimic episode variables in females. As can be seen in table 7.5 there was, 

however, a significant positive correlation between NECJF-scale scores and 
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frequency of binge episodes, r=.21, 95% CI [.07, .32], and frequency of binge 

episodes with a sense of loss of control, r=.19, 95% CI [.04, .32], in males.  

Table 7.4 

Pearson Correlation Coefficients between ECFQ scale scores and Eating 

Disorder Symptomatology with 95% bias corrected bootstrapped confidence 

intervals in females.  

  Females 

 NECJF-scale PECJF-scale NECHF-scale PECHF-scale 
  r 95% CI r 95% CI r 95% CI r 95% CI 

EDEQ-R -.07 [-.27, .14] -.12 [-.33, .10] .00 [-.21, .19] .13 [-.10, .36] 
EDEQ-SC .07 [-.11, .25] -.20 [-.39, .01] -.15 [-.34, .04] .07 [-.13, .09] 
EDEQ-WC .09 [-.09, .28] -.15 [-.35, .07] -.13 [-.31, .04] -.01 [-.18, .20] 
EDEQ-EC .06 [-.13, .25] -.06 [-.25, .12] .05 [-.16, .25] .04 [-.17, .27] 
EDEQ-GS .04 [-.15, .24] -.16 [-.35, .02] -.08 [-.27, .12] .07 [-.14, .29] 
EDEQ-Binge .14 [-01, .30] -.13 [-.27, -.02] -.13 [-.25, .08] .00 [-.21, .26] 
EDEQ-LC .10 [-.11, .27] -.11 [-.27, .02] -.09 [-.25, .16] .05 [-.16, .29] 
EDEQ-BingeLC .11 [-.08, .31] -.07 [-.21, .05] -.06 [-.22, .13] .03 [-.18, .22] 
EDEQ-Vomit -.02 [-.22, .11] .02 [-.06, .37] .19 [-.02, .33] -.01 [-.15, .28] 
EDEQ-Laxatives .04 [-.23, .24] .09 [-.08, .44] .03 [-.23, .50] -.09 [-.23, .18] 
EDEQ-Exercise -.06 [-.20, .07] .11 [-.05, .25] .13 [-.11, .32] .02 [-.12, .20] 
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Table 7.5.  

Pearson Correlation Coefficients between ECFQ scale scores and Eating 

Disorder Symptomatology with 95% bias corrected bootstrapped confidence 

intervals in males.  

 Males 

 NECJF-scale PECJF-scale NECHF-scale PECHF-scale 
  r 95% CI r 95% CI r 95% CI r 95% CI 

EDEQ-R .05 [-.16, .24] 
-

.10 [-.28, .09] .15 [-.03, .32] -.01 [-.18, .14] 

EDEQ-SC .13 [-.07, .32] 
-

.18 [-.35, .02] 
-

.13 [-.35, .10] -.02 [-.27, .23] 

EDEQ-WC .17 [-.01, .34] 
-

.12 [-.28, .08] 
-

.10 [-.28, .10] -.06 [-.27, .14] 

EDEQ-EC .00 [-.22, .22] .05 [-.23, .34] 
-

.10 [-.32, .16] .13 [-.08, .31] 

EDEQ-GS .11 [-.07, .30] 
-

.12 [-.32, .09] 
-

.05 [-.27, .18] .00 [-.18, .18] 

EDEQ-Binge .21* [.07, .32] 
-

.04 [-.19, .23] 
-

.01 [-.15, .25] -.08 [-.23, .003] 

EDEQ-LC .17 [-.02, .31] 
-

.09 [-.24, .14] 
-

.07 [-.20, .09] .12 [-.07, .32] 
EDEQ-
BingeLC .19* [.04, .32] .03 [-.17, .21] .04 [-.12, .16] -.06 [-.20, .12] 
EDEQ-Vomit .07 [-.18, .37] .20 [-.19, .43] .07 [-.07, .26] .03 [-.26, .38] 
EDEQ-
Laxatives .03 [-.19, .36] .21 [-.17, .39] .06 [-.06, .28] -.01 [-.25, .35] 
EDEQ-
Exercise -.09 [-.26, .10] .03 [-.16, .24] 

-
.15 [-.34, .03] -.03 [-.34, .29] 

 

Did NECJF-scale Scores Correlate with DEBQ-EE scores? 

 As can be seen in table 7.6, there was a large positive correlation between 

DEBQ-EE scores and NECJF-scale scores in females, r=.51, 95% CI [.34, .67], 

and males, r=.59, 95% CI [.45, .71].  

 

 

 

 

 



Development of the Emotional Consumption of Food Questionnaire 207 

Table 7.6  

Pearson Correlation Coefficients between DEBQ-EE and ECFQ scale scores 

with 95% bootstrapped confidence intervals in females and males 

  Females   Males 
  r 95% CI   r 95% CI 
NECJF-scale  .51* [.34, .67]  .59* [.45, .71] 
PECJF-scale  -.25* [-.42, -.05]  -.16 [-.40, .07] 
NECHF-scale  -.06 [-.25, .15]  -.06 [-.30, .20] 
PECHF-scale  .19 [.01, .35]   .15 [-.11, .37] 

 

Discussion 

 The primary aim of this third study was to examine whether the proposed 

Emotional Consumption of Food Questionnaire comprised four-factors- one 

pertaining to the consumption of junk food in response to negative emotions, one 

to the consumption of healthy food in response to negative emotions, one to the 

consumption of junk food in response to positive emotions, and one to the 

consumption of healthy food in response to positive emotions- in a female 

sample. A secondary aim was to determine whether the specified factor structure 

also emerged in a male sample. The results of a factor analysis in both a female 

and male sample demonstrated four distinct factors underlying responses to the 

proposed questionnaire, factors which were consistent with those specified. 

Consequently, four scale scores were calculated by taking the average of items 

which loaded onto each factor and were labelled: (1) Negative Emotional 

Consumption of Junk Food (NECJF), (2) Positive Emotional Consumption of 

Junk Food (PECJF), (3) Negative Emotional Consumption of Healthy Food 

(NECHF) and, (4) Positive Emotional Consumption of Healthy Food (PECHF). 

These scale scores exhibited excellent internal consistency reliability (Nunnally 
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& Bernstein, 1994). Thus, the methodological approach taken to develop the 

Emotional Consumption of Food Questionnaire was successful at producing a 

scale capable of measuring and discriminating individual differences in NECJF 

from individual differences in three other types of emotional consumption.  

 In regards to the utilised methodological approach, one noteworthy result 

was that no respondents were excluded on the grounds that they provided 

examples of junk food or healthy food which suggested they had definitions of 

these foods that were inconsistent with that of the current thesis, or which were 

highly idiosyncratic. Consistent with this, although research suggests that lay 

persons have various interpretations of healthy and unhealthy eating, other 

research shows that when they are asked to provide specific examples of foods 

they consider to be healthy or unhealthy lay persons appear to be much more 

consistent (Povey et al., 1998) . Commonly cited healthy foods include fruits, 

vegetables and lean meat (Bisogni et al., 2012; Paquette, 2005; Povey et al., 

1998) and commonly cited unhealthy foods are fatty and sugary foods such as 

chips, burgers, cakes and chocolate (Povey et al., 1998). Moreover, quantitative 

research by Povey et al. (1998) demonstrated that eating junk food was perceived 

by laypersons as one of the top three most unhealthy eating behaviours. 

Consistent with this research, the current result suggests that the labels junk food 

and healthy food are successful at bringing to mind the types of foods 

encompassed in the definition of junk food and healthy food employed in the 

current thesis. Consequently, unless there is a specific research need, it does not 

appear necessary for the proposed questionnaire to have respondents provide 

examples of three foods they consider to be junk food and three foods they 

consider to be healthy food.  
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Since a factor emerged which measured individual differences in the 

tendency to consume junk food in response to negative emotions, it was possible 

to examine whether scores on this scale were positively correlated with body 

mass index (BMI). The results showed that there was a small but significant 

positive correlation between NECJF-scale scores and BMI scores in females. 

That is, females who scored highly on the NECJF-scale reported a larger BMI. 

However, in males while NECJF-scale scores were positively correlated with 

BMI this correlation did not quite reach conventional levels of statistical 

significance. In males, PECHF-scale scores were negatively correlated with BMI 

suggesting that men who report a greater tendency to eat healthy food in response 

to positive emotions have a lower BMI. The positive correlation between NECJF-

scale scores and BMI in females supports testing the hypothesised models of 

NECJF in a female sample as they appear to be the most at risk of weight gain 

due to this eating style. However, this result should be interpreted cautiously as 

the cross-sectional nature of the data does not allow for claims of causality. 

Nevertheless, longitudinal studies employing measures of NEE suggest that NEE 

causally contributes to weight gain over time (Boggiano et al., 2015; Koenders & 

van Strien, 2011; van Strien, Herman, & Verheijden, 2012) so it is likely that 

NECJF also causally contributes to weight gain, but of course this remains to be 

tested empirically in longitudinal research.  

 Negative Emotional Eating has also been implicated in contributing to the 

development of eating disorder symptomatology (Stice et al., 2002). Therefore, 

the fourth aim of the current study was to determine if NECJF-scale scores are 

positively correlated with eating disorder symptomatology, in particular in 

females. The results showed that there were no positive correlations between 
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NECJF-scale scores in females and eating disorder symptomatology as assessed 

by the Eating Disorder Examination Questionnaire (EDEQ; Fairburn & Beglin, 

1994). There was however a positive association between NECJF-scale scores 

and eating disorder symptomatology in males. Specifically, males scoring higher 

on the NECJF-scale reported a greater frequency of eating an unusually large 

amount of food in a single eating episode (EDEQ-binge) and eating an unusually 

large amount of food with a sense of losing control (EDEQ-bingeLC). Therefore, 

there is preliminary evidence to suggest that the phenomenon of NECJF may also 

be a problematic pattern of consumption in males as well as in females.  

 The final aim of the current study was to examine whether the NECJF-

scale scores correlated positively with DEBQ-EE scores. The results 

demonstrated that while there was a large correlation between NECJF-scale 

scores and DEBQ-EE scores, in both the female and male samples, that the 

proportion of shared variance was approximately twenty five percent. This 

suggests that while the scales are related, that they are measuring different 

constructs. As such, the DEBQ-EE scale does not appear to be measuring 

individual differences in NECJF. Therefore, the finding that DEBQ-EE scores did 

not moderate the association between negative mood and junk food consumption, 

and that they did not moderate the indirect effect of stress condition on junk food 

consumption through negative mood in Study 1 and Study 2 is likely to be 

because the DEBQ-EE scale is not a valid measure of individual differences in 

NECJF. Consequently, the conditions necessary to test the validity of the two 

hypothesised models of NECJF in these first two studies were not satisfied and 

the validity of the two models remains to be tested. 
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 Overall, the results from the current study demonstrate that the proposed 

ECFQ questionnaire is capable of measuring individual differences in four 

dimensions of emotional consumption: consuming junk food in response to 

negative emotions, consuming junk food in response to positive emotions, 

consuming healthy food in response to negative emotions and, consuming healthy 

food in response to positive emotions. Importantly, NECJF-scale scores were 

positively related to BMI in a female sample, and eating disorder 

symptomatology in a male sample, suggesting that previous correlations of NEE 

scores with BMI and eating disorder symptomatology may be accounted for 

specifically by the tendency to eat junk food in response to negative emotions.  

However, the results are only exploratory in nature and consequently the next 

study was conducted to test the structure of the proposed questionnaire using 

confirmatory factor analysis, and to confirm the positive correlation between 

NECJF-scale scores and BMI, and NECJF-scales and eating disorder 

symptomatology. Additionally, if consuming junk food in response to negative 

emotions is a maladaptive emotion regulation strategy as theorised in the negative 

emotional eating literature, then NECJF-scale scores should also positively 

correlate with the use of maladaptive coping styles (Spoor et al., 2007). Thus, the 

next study will also include a measure of coping to extend the current research 

findings. 
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Chapter Eight: Confirmatory Factor Analysis and Factorial Validity of the 

Emotional Consumption of Food Questionnaire.  

Introduction 

 The primary aim of Study 4 was to cross-validate the four-factor structure 

of the Emotional Consumption of Food Questionnaire (ECFQ) demonstrated in 

Study 3, using confirmatory factor analysis. Confirmatory factor analysis offers 

advantages over exploratory factor analysis as it can be used to statistically 

compare between different models (Brown, 2015). Consequently, to determine 

the optimal structure of the ECFQ the hypothesised four-factor structure was 

compared to theoretically plausible alternative models. In regards to the 

alternative models, it is possible that a one-factor model (model 1) would fit the 

data better if as Bongers et al. (2016) suggest emotional eating scales may simply 

reflect overeating in response to all cues. That is, some individuals may just be 

more prone to overeating regardless of the valence of their emotional experience, 

the type of food, or the cue eliciting consumption.  

 Alternatively, a two-factor model may fit the data if it is the case that 

some individuals are generally more inclined to eat junk food compared to 

healthy food, regardless of the valence of their emotional experiences. If this 

were the case we would expect to see a good model fit for a two-factor model, 

with one factor representing the tendency to eat junk food in response to positive 

and negative emotions, and a second factor representing the tendency to eat 

healthy food in response to positive and negative emotions (model 2a). Instead, it 

may be that some individuals are more inclined to eat if they are in a negative or a 

positive emotional state regardless of the type of food. If this were the case we 

would expect to see a good fit between the data and an alternative two-factor 
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model, with the tendency to eat junk food and healthy food in response to 

negative emotions as one factor, and the tendency to eat junk and healthy food in 

response to positive emotions as the second factor (model 2b). Consistent with 

the results from Study 3, a four-factor model may provide the best fit to the data 

if there are individual differences in the degree to which negative emotions elicit 

the consumption of both junk food and healthy food, and if there are individual 

differences in the degree to which positive emotions elicit the consumption of 

both junk food and healthy food.  Thus, the first aim of Study 4 was to cross-

validate the four-factor solution found in Study 3, and compare it to theoretically 

plausible alternative models to determine the optimal fitting factor structure.  

A second aim of Study 4 was to test whether the resultant optimal factor 

structure of the ECFQ was invariant across males and females, and normal weight 

and overweight respondents. Measurement invariance should be established prior 

to testing between group differences as a lack of measurement invariance 

indicates that scores may not be comparable across groups, and any inferences 

derived from between group differences may be erroneous and invalid (Nye & 

Drasgow, 2011; Vandenberg & Lance, 2000). In the current study, measurement 

invariance was tested at five levels: configural (factor structure), metric (factor 

loadings), scalar (intercepts), structure (factor variances and covariances) and 

residual (error variances and covariances). If the ECFQ scales are invariant across 

groups this would mean that between group differences in the latent means of the 

factors can be interpreted as group differences in the underlying constructs, rather 

than differences arising from measurement non-equivalence (Vandenberg & 

Lance, 2000). Accordingly, if the proposed ECFQ exhibits measurement 

invariance a third aim of the study will be to investigate whether there are 
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significant group differences on the ECFQ scale scores between the groups. 

Consistent with the premise of this thesis, that NECJF is a contributing factor to 

weight gain and a risk factor for being overweight/obese, it is predicted that 

overweight and obese participants will score significantly higher on the NECJF-

scale relative to normal weight participants. Moreover, eating junk food in 

response to negative emotions appears to be a largely female dominant behaviour 

(Greeno & Wing, 1994; Zellner et al., 2006) and there is evidence to suggest that 

males are more likely to eat junk food in response to positive emotions (Macht et 

al., 2002). Therefore, it is predicted that females will score significantly higher on 

the NECJF-scale compared with males, while males will score significantly 

higher on the PECJF-scale compared with females.  

A fourth aim of Study 4 was to build on the results of Study 3 by 

examining whether NECJF-scale scores are positively correlated with body mass 

index (BMI) and eating disorder symptomatology in females. Additionally, it will 

be of interest to see what, if any, patterns of emotional consumption of food are 

associated with BMI and eating disorder symptomatology in males. To achieve 

this a female and male community sample were recruited to complete an online 

survey including the proposed ECFQ and the Eating Disorder Examination 

Questionnaire (EDEQ).  

Recall from chapter one that [over]eating in response to negative 

emotions has been considered a maladaptive coping strategy, which is consistent 

with affect-regulation models in the negative emotional eating (NEE) literature 

(Spoor et al., 2007). Coping refers to the way in which an individual attempts to 

manage demands that are perceived as stressful, and to down-regulate the 

negative emotions generated by such stressors (Folkman & Lazarus, 1980). 
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Existing measures of NEE have been shown to be positively related to forms of 

maladaptive coping including emotion focused coping, avoidance coping and 

experiential avoidance in females (Litwin, Goldbacher, Cardaciotto, & Gambrel, 

2017; Raspopow et al., 2013; Spoor et al., 2007). However, given the controversy 

surrounding what these NEE scales are measuring (Bongers & Jansen, 2016; 

Evers et al., 2009), it is again unclear what construct is associated with 

maladaptive coping. One possibility is that it is specifically the consumption of 

junk food in response to negative emotions that accounts for these previously 

reported associations. Thus, a fifth aim of the current study was to examine 

whether NECJF-scale scores positively correlate with maladaptive coping styles 

in females. Moreover, previous research investigating the associations between 

NEE and coping styles have been conducted in solely female samples. Therefore, 

it was also of interest to examine if NECJF-scale scores were associated with 

maladaptive coping styles in males too. To this end, the survey also included the 

coping inventory for stressful situations (CISS; Endler & Parker, 1994). The 

CISS measures the use of three coping styles: task oriented coping, which refers 

to taking actions directed at addressing the problem causing the distress (e.g., 

“determine a course of action and follow it”); emotion oriented coping, which is 

aimed at altering emotional responses to the stressor (e.g., “blame myself for 

being too emotional about the situation”) and; avoidance oriented coping, which 

involves avoiding the source of stress by distracting oneself with another task 

(e.g., “buy myself something”) or by seeking social distraction (e.g., “try to be 

with other people”). Importantly, emotion oriented coping and avoidance oriented 

coping have been considered maladaptive coping strategies associated with 

greater distress and psychopathology, while task oriented coping has been 
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positively related to adaption and psychological well-being (Aldao et al., 2010; 

Cosway, Endler, Sadler, & Deary, 2000; Endler & Parker, 1990). Therefore, it is 

predicted that NECJF-scale scores will positively correlate with emotion oriented 

coping and avoidance oriented coping, but not with task oriented coping in 

females. There is no prediction regarding how the NECJF-scale scores would 

correlate with maladaptive coping in males.  

Finally, the sixth and last aim of the study was to confirm the large 

positive correlation between NECJF-scale scores and Dutch Eating Behaviour 

Questionnaire emotional eating scale scores (DEBQ-EE) reported in Study 3. To 

achieve this, the survey also included the emotional eating scale of the DEBQ.  

Method 

Participants 

Four hundred and eleven (males =224) participants completed the survey 

in return for U.S$1.5011 ranging in age from 19 to 74 years with a mean age of 

34.13 (9.88). Participants were recruited thorough MTurk and were all based in 

the United States of America. 

Materials 

 The materials used in Study 4 included the Dutch Eating Behaviour 

Questionnaire  Emotional Eating scale (DEBQ-NEE; Van Strien et al., 1986), the 

proposed emotional consumption of food questionnaire (ECFQ), and the Eating 

Disorder Examination Questionnaire (EDEQ; Fairburn & Beglin, 1994) all 

employed in Study 3 (see Method section of Study 3). Additionally, the current 

                                                 
11 In light of a shorter average completion time than anticipated for participants in Study 3 to 
complete the survey we reduced the amount participants were paid for completing the survey in 
Study 4 so as to not unduly influence self-selection into the survey.  
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study (Study 4) included the Coping Inventory for Stressful Situations (CISS; 

Endler & Parker, 1994) as a measure of coping styles.  

Coping Inventory for Stressful Situations (CISS).  

 The CISS is a 48 item self-report scale assessing three styles of coping 

which individuals may employ to cope in response to stressful situations (Endler 

& Parker, 1994). Specifically, the CISS measures task oriented coping, emotion 

oriented coping and avoidance oriented coping of which the latter two have been 

considered maladaptive forms of coping (Aldao et al., 2010; Cosway et al., 2000; 

Endler & Parker, 1990). Respondents are asked to rate how frequently they 

engage in certain activities (e.g., “watch television”) when they encounter a 

difficult, stressful or upsetting situation. Responses are scored on a 5-point Likert 

scale from 1 Not At All to 5 Very Much. Each subscale is calculated by summing 

the scores for the relevant items, with higher scores on each subscale representing 

more frequent use of that particular coping style. Internal consistency of the CISS 

is typically reported to be strong, often exceeding .80 (Endler & Parker, 1990; 

Endler & Parker, 1994). The internal consistency reliability in the current sample 

was .94 for task oriented coping, .92 for the emotion oriented coping scale, and 

.88 for the avoidance oriented scale. 

Procedure 

 Participants were recruited through Mturk, with the exclusion criteria that 

participants from Study 3 were not eligible to complete the survey. Mturk 

provided participants with a direct link to the survey that was hosted on the 

University of Western Australia’s Qualtrics platform. Participants were first 

directed to a participant information sheet and provided their consent to 

participate. Participants who did not consent were direct to an end of survey 
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message, while those who did consent were directed to the beginning of the 

survey. Participants provided their age and gender before reading the instructions 

for completing the proposed ECFQ questionnaire and completing this 

questionnaire. Next participants completed the DEBQ-EE scale, the EDEQ and 

the CISS in that order. Upon completion of the survey participants were given a 

unique response code which they were directed to copy and paste into Mturk to 

receive payment for their participation.  

Data Analysis 

Confirmatory Factor Analysis was conducted using Mplus version 8 to 

evaluate the hypothesised four-factor model of the ECFQ12 found in Study 3. 

Maximum likelihood Robust estimation method (MLR) with standard errors and 

test statistics that are robust to non-normality were used for model evaluation.  

The goodness of fit of the model was evaluated using the ratio of χ2 and degrees 

of freedom (χ2/df), the root mean square error of approximation (RMSEA), the 

comparative fit index (CFI) and the Tucker Lewis Index (TLI). For the χ2/df 

values <2 are indicative of good fit (Byrne, 2001). RMSEA values < .08 are 

considered acceptable fit and values >.10 unacceptable fit (Byrne, 2001). CFI and 

TLI values > .95 indicate good fit (Byrne, 2001), >.90 indicate acceptable fit, 

values between .80 and .89 indicate adequate, but marginal fit and, values < .79 

can be considered poor fit (Meyers et al., 2006). Models 1, 2a, 2b and 3 were 

compared using Satorra-Bentler scaled chi-square difference tests (Satorra & 

Bentler, 2010). A significant chi-square difference value indicates that the larger 

more complex model (i.e., the one with more factors) provides a statistically 

                                                 
12 Correlated uniqueness terms permitted in modeling of the Positive and Negative Affect 
Schedule (See Crawford & Henry, 2004; Tuccitto, Giacobbi Jr, & Leite, 2010) were incorporated 
into modeling of the ECFQ given that it drew from the emotional items of the PANAS.  
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significant reduction in χ2 and therefore fits the data better than the smaller model 

(i.e., the one with less factors). Since the results of Study 3 suggested the same 

number of factors in both the female and male sample, the CFA and competing 

model comparisons were performed on the aggregated female and male data 

before conducting multiple group analysis.  

 To determine whether the best fitting model exhibited the same 

psychometric properties across males and females, and normal weight and 

overweight participants, multiple group analysis was conducted. This multiple 

group analysis involved fitting various models with an increasing number of 

equality constraints on model parameters. First, the optimal factor solution was 

fitted for each group (model a; configural model), then the factor loadings were 

constrained to be equal across each group (model b; metric invariance), then the 

intercepts were also constrained to be equal (model c; scalar invariance), equality 

constraints were then also imposed on the factor variances and covariances 

(model d; structural invariance) and, finally equality constraints were also 

imposed on the measurement residuals and residual covariances (model e; 

residual invariance). For multiple group models, a Satorra Bentler χ2 difference 

test can be used to test whether there is a statistically significant difference in 

model fit between these groups, and whether imposing additional constraints 

leads to a significant decrease in model fit. However, with large sample sizes and 

complex models, χ2 difference test are almost always large and statistically 

significant (Chen, 2007; Cheung & Rensvold, 2002). Therefore, measurement 

invariance across sex and BMI status was evaluated based on the 

recommendations of  Chen (2007). For sample sizes where N>300 and when 

sample sizes are equal across the groups, decreases in CFI <.01 or increases in 
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RMSEA of <.015 were considered to indicate measurement invariance. The 

confirmation of scalar invariance permits comparison of the latent means across 

groups.  

 Since participants were only required to complete the emotional eating 

scale of the DEBQ and because the objective and subjective bulimic episodes 

variables of the EDEQ are not modelled in its factor structure, we employed 

equal-weighted scale scores to test the correlations among scales rather than 

employing a latent variable approach. Therefore, we calculated scales scores for 

the ECFQ, DEBQ, EDEQ and CISS and then conducted Pearson correlation 

analyses using bootstrapping procedures in SPSS version 22. 

Results 

Data Screening  

 Data were screened for missing values and violations of normality. 

Overall, 401 participants completed the survey, while 10 partially completed the 

survey. Of the 10 who did not complete the full survey two participants 

completed to the end of the ECFQ, four completed to the end of the DEBQ-EE 

scale, two completed until the end of the EDEQ but did not provide their weight 

or height, and two completed until the end of the EDEQ and provided their 

weight and height. Excluding the 10 participants who did not complete the 

survey, there were 165 missing values (.31%) in the data set. Given that less than 

1% of the data were missing, it was deemed appropriate to replace missing values 

with the series mean, except where participants did not provide their weight or 

height (n=4).   

All items on the ECFQ were normally distributed with absolute skew and 

kurtosis values less than 2 and 4 respectively. However, a plot of chi-square 
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versus Mahalanobis distance revealed that the ECFQ items did not form a 

multivariate normal distribution (Wan Nor, 2015) and so maximum likelihood 

robust estimation methods (MLR) were used in the confirmatory factor analysis. 

Scale scores for the DEBQ, EDEQ and CISS were all normally distributed, 

however the binging and purging episode variables from the EDEQ were non-

normally distributed. Since not all variables were normally distributed, bias 

corrected 95th percentile bootstrapped confidence intervals were used to 

determine the significance of Pearson correlation analyses.  

Sample Characteristics 

The mean BMI for the overall sample was 27.80 (SD=10.47) with 2.43% 

(N=10) of participants being underweight, 46.23% (N=190) of participants being 

normal weight (18>BMI<25), 21.41% (N=88) of participants being overweight 

and 27.01% (N=111) of participants being obese. The female and male samples 

were compared on baseline characteristics including age and BMI. There was no 

significant difference between the two samples in age, t(409)=.58, p=.565, or 

BMI, t(397)=1.22, p=.224 indicating that it would be appropriate to compare 

them on their latent mean scores on the proposed ECFQ scale scores.  
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Table 8.0  

Descriptive Statistics for the female and male samples 

  Females   Males 
 N M SD   N M SD 

Age 187 34.44 9.32  224 33.88 10.33 
BMI 184 28.48 8.65  215 27.20 11.8 
DEBQ-EE 186 2.87 .94  223 2.61 .89 
EDEQ-R 185 2.41 1.51  220 2.40 1.42 
EDEQ-SC 185 3.37 1.64  220 2.84 1.50 
EDEQ-WC 185 3.11 1.61  220 1.67 1.41 
EDEQ-EC 185 2.47 .80  220 2.40 .81 
EDEQ-GS 185 2.84 1.20  220 2.58 1.15 
CISS-TO 184 54.02 13.01  217 53.29 12.49 
CISS-EO 184 42.28 13.29  217 39.05 13.06 
CISS-AO 184 42.25 11.54   217 40.77 11.52 

Note: N ranges from 184 to 187 for the female sample and 215 to 224 for the 
male sample due to incomplete survey responses. BMI=body mass index; DEBQ-
EE=Dutch Eating Behaviour Questionnaire emotional eating scale; 
EDEQ=Eating Disorder Examination Questionnaire; EDEQ-R=restraint; EDEQ-
SC=shape concern; EDEQ-WC=weight concern; EDEQ-EC=eating concern; 
EDEQ-GS=global scores; CISS=Coping Inventory for Stressful Situations; CISS-
TO=task oriented coping; CISS-EO=emotion oriented coping; CISS-
AO=avoidance oriented coping.  
 
Did the Hypothesised 4-Factor Model Best Fit the Data? 

 Table 8.1 summarises the fit statistics for the tested models. As shown in 

Table 8.1, the fit statistics were poor for all models except for the hypothesised 4-

factor model (model 3). For model 1, a third of the items did not load 

significantly on the specified “overeating” factor, and the model yielded poor fit 

indexes for the χ2/df, CFI, TLI and RMSEA indicating an unacceptable fit of the 

model to the data.  Model 2a showed a statistically significant improvement in 

model fit compared to the one-factor model, SBΔχ2(2)= 102.75, p<.001, 

ΔCFI=.106, ΔRMSEA=-.014 , however fit indexes for  χ2/df, CFI, TLI and 

RMSEA indicated inadequate fit of this two-factor model to the data. Similarly, 

model 2b showed a statistically significant better fit to the data than model 1, 
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SBΔχ2(2)= 79.34, p<.001, ΔCFI=.103, ΔRMSEA=-.014, however approximately 

only three quarters of items loaded significantly on their specified factors, and the 

χ2/df, CFI, TLI and RMSEA again indicated inadequate fit of this two factor 

model to the data. Contrarily, for the four-factor model (model 3) all items loaded 

significantly on their specified factors with 87.5% of factor loadings being greater 

than or equal to .70. Standardised item loadings and factor correlations for the 

four-factor model are shown in Figure 8.0 for the whole sample. As shown in 

table 8.1 the model yielded adequate fit indexes for the χ2/df, CFI, TLI and 

RMSEA indicating an acceptable fit of the model to the data. Furthermore, the 

four-factor model provided a statistically significant better fit to the data than 

both model 2a, SBΔχ2(5)= 941.64, p<.001, ΔCFI=.243 ΔRMSEA=-.049, and 

model 2b, SBΔχ2(5)= 1950.94, p<.001, ΔCFI=0.246, ΔRMSEA= -.049. Based on 

these results, it is evident that the specified four-factor solution best fit the data 

and was thus retained for subsequent analysis.
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Table 8.1. Goodness of Fit Statistics for the Hypothesised 4-Factor model and Alternative 1- and two 2-Factor Models 

Note. χ2 = chi square, df = degrees of freedom; RMSEA= root mean square error of approximation; LO 90= lower 90th percentile limit; HI 90= upper 90th percentile limit; 
CFI= comparative fit index and; TLI= Tucker-Lewis Index. NA=negative affect and PA=positive affect.  

    χ2 (df) p-value 
Scaling correction 

factor for MLR χ2/df RMSEA LO 90 HI 90 CFI TLI 
 
Model 1 Whole sample 

(N=411) 4016.13 (715) <.001 1.35 5.62 .106 .103 .109 .582 0.544 
 
Model 2a (Junk 
vs. Healthy) 

Whole sample 
(N=411) 3181.07 (713) <.001 1.34 4.46 .092 .089 .095 .688 .658 

 
Model 2b (NA 
vs. PA) 

Whole sample 
(N=411) 3204.68 (713) <.001 1.33 4.49 .092 .089 .095 .685 0.655 

Model 3  
Whole sample 
(N=411) 1253.74 (708) <.001 1.33 1.77 .043 .039 .047 .931 0.924 

 Females (N=187) 1074.79 (708) <.001 1.19 1.52 .053 .046 .059 .91 0.9 

 Males (N=224) 1160.31 (708) <.001 1.27 1.64 .053 .048 .059 .90 0.89 

 

Normal Weight 
(N=192) 1064.34 (708) <.001 1.23 1.50 .051 .045 .057 .91 0.9 

  Overweight (N=197) 1267.38 (708) <.001 1.19 1.79  .063 .058 .069 .88 0.87 
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Figure 8.0. Path diagram showing standardised parameters for the hypothesised four-
factor model of the ECFQ. NECJF=negative emotional consumption of junk food; 
PEJCF=positive emotional consumption of junk food; NECHF=negative emotional 
consumption of healthy food and PECHF=positive emotional consumption of healthy 
food.  
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Measurement Invariance: Can Males and Females be Compared on the Latent 

Means of the ECFQ? 

 Multigroup analysis was performed to compare an unconstrained version of 

the hypothesised four-factor model (model a; configural invariance model) with 

constrained versions that fixed factor loadings to be equal across males and females 

(model b; metric invariance model), that fixed intercepts to be equal (model c; scalar 

invariance), that fixed structural variances and covariances to be equal (model d; 

structural invariance), and that fixed measurement residuals and residual covariances 

to be equal (model e; residual invariance ). As can be seen in table 8.2, the configural 

invariance model (model a) and the metric invariance model (model b) were not 

statistically significantly different, SBΔχ2(36)=43.03 p=.196 and ΔCFI=-.001 and 

ΔRMSEA=.000, indicating that the factor loadings were invariant across males and 

females. Model fit changes between the metric invariance model (model b) and scalar 

invariance model (model c) indicated invariance, ΔCFI=-.003 and ΔRMSEA=.000 

meaning that males and females can be compared on their latent means on the ECFQ 

scale scores. The scalar model (model c) and structural model (model d) were 

invariant, ΔCFI=.000 and ΔRMSEA=.000 and model fit changes between the 

structural model (model d) and residual model (model e) also indicated invariance, 

ΔCFI=-.007 and ΔRMSEA=.000. 

Measurement Invariance: Can Normal Weight and Overweight Groups be 

Compared on the Latent Means of the ECFQ? 

 An unconstrained version of the four-factor model was compared to 

constrained versions of the factor model that fixed factor loadings, intercepts, 

structural convariances and measurement residuals to be equal across normal weight 

and overweight participants. Participants were categorized as normal weigh if their 
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BMI was >18 and <25 (n=192) and classified as overweight if their BMI was >25 

(n=197). 9 participants were excluded from this analysis due to being underweight 

(BMI<18), and a further 13 participants were excluded as they did not provide their 

weight or height. As can be seen in table 8.2, the configural model (model a) was not 

statistically significantly different from the metric model (model b), SBΔχ2(36)=24.75 

p=.922, ΔCFI=.001, ΔRMSEA=.000, indicating that the factor loadings were 

equivalent across normal weight and overweight participants. Similarly, the metric 

model (model b) and the scalar model (model c) demonstrated invariance, 

ΔCFI=.003, ΔRMSEA=.000, indicating that normal weight and overweight 

participants can be compared on their latent means. The scalar model (model c) and 

structural model (model d) were invariant, ΔCFI=.001 and ΔRMSEA=.000, and 

model fit changes between the structural model (model d) and residual model (model 

e) also indicated invariance, ΔCFI=.000 and ΔRMSEA=.000. 
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Table 8.2. Tests for measurement invariance of the ECFQ across sex and BMI status 

 

 

�

4-factor 
model Model 

Comparative 
Model χ2 (df) 

Scaling correction 
factor SBΔχ2 Δdf p-value CFI RMSEA ΔCFI ΔRMSEA 

Test for 
Sex  Model a  

(Configural Model) na 2237.71 
(1416) 1.23 na na na .906 .053 na na 

 
model b 

(Metric model) b vs. a 2280.74 
(1452)  

1.23 43.03 36 .196 .905 .053 -.001 .000 

 
model c 

(Scalar model) c vs. b 2349.95 
(1492) 1.22 69.21 40 .003 .902 .053 -.003 .000 

 
model d 

(Structural model) d vs. c 2358.45 
(1502) 1.22 8.50 10 .580 .902 .053 .000 .000 

 
model e 

(Residual model) e vs. d 2478.24 
(1568) 1.26 119.79 66 <.001 .895 .053 .-.007 .000 

Test for 
BMI status Model a  

(Configural model) na 2328.43  
(1416) 1.21 na na na .891 .058 na na 

model b 
(Metric Model) b vs. a 2353.18  

(1452) 1.21 24.75 36 .922 .892 .056 .001 -.002 

model c 
(Scalar model) c vs. b 2415.89  

(1492) 1.20 62.71 40 .012 .889 .056 .003 .000 

model d 
(Structural model) d vs. c 2420.30 

(1502) 1.20 4.41 10 .927 .890 .056 .001 .000 

model e 
(Residual model) e vs. d 2483.47

(1568) 1.24 63.17 66 .576 .890 .055 .000 -.001 
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Sex and BMI-status Latent Mean Differences 

 Since there was evidence for scalar invariance across males and females, 

and normal weight and overweight groups, the latent mean differences across 

groups were estimated. The latent mean values in females and normal weight 

participants were fixed to 0 as they were selected as the reference groups. On 

average, overweight participants scored higher on the factor mean of NECJF 

(Mdiff=.440, p=.022) than normal weight participants and this difference was 

statistically significant. The factor mean scores were not statistically significantly 

different between normal weight and overweight participants on NECHF (Mdiff= -

.094, p=.477), PECJF (Mdiff= -.248, p=.077) and PECHF (Mdiff=.041, p=.778). On 

average, males scored lower on NECJF (Mdiff=-.239, p=.209) and PECHF (Mdiff 

=-.241, p=.096) than females, but these differences were not statistically 

significant. Similarly, males scored higher on NECHF (Mdiff=.214, p=.113) and 

PECJF (Mdiff=.263, p=.062) compared with females, but these differences were 

not statistically different. Descriptive statistics for the ECFQ across males and 

females, and normal weight and overweight participants can be seen in table 8.3.  

Table 8.3 

Descriptive statistics and Cronbach’s alpha for the ECFQ scales scores in 
females, males, normal weight and overweight participants.  

    Females  Males 
 

Normal weight 

 

 
Overweight 

    M SD α  M SD α M SD α M SD α 
NECJF  4.51 1.82 .93  4.28 1.69 .94  4.21 1.65 .93  4.63 1.80 .93 
NECHF   3.42 1.52 .94  3.67 1.47 .95  3.53 1.43 .94  3.50 1.53 .94 
PECHF  5.79 1.50 .93  5.56 1.39 .92  5.67 1.31 .91  5.72 1.51 .93 
PECJF  4.31 1.55 .93  4.60 1.67 .93  4.58 1.50 .92  4.33 1.51 .94 

Note: α=Cronbach’s alpha coefficient for internal reliability estimate.  
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Did NECJF-scale Scores Correlate with Body Mass Index? 

Pearson correlations between the four ECFQ scale scores and BMI were 

calculated for females and males separately, and bias corrected 95th percentile 

bootstrapped confidence intervals (CI) were estimated to judge the significance of 

these correlations. As can be seen in table 8.4 there was a significant positive 

correlation between NECJF-scale scores and BMI scores in females, r=.24, 95% 

CI [.08, .38], with females endorsing a greater tendency to consume an increased 

amount of junk food in response to negative emotions also reporting a larger 

BMI. There was also a significant negative correlation between PECJF-scale 

scores and BMI scores in the female sample, r=-.14, [-.26, .01]. In males none of 

the scale scores of the ECFQ significantly correlated with BMI 

Table 8.4 

Pearson Correlation Coefficients between ECFQ scale scores and BMI with 95% 

bootstrapped Confidence Intervals 

  

BMI 
Females  
(N=184)   

Males  
(N=215) 

  r 95% CI   r 95% CI 
NECJF-scale .24* [.08, .38]  .09 [-.06, .18] 
PECJF-scale -.14* [-.26, -.01]  .08 [-.10, .17] 
NECHF-scale -.01 [-.15, .13]  .06 [-.15, .17] 
PECHF-scale .03 [-.13, .08]   .03 [-.13, .12] 

 

Did NECJF-scale Scores Correlate with Eating Disorder Symptomatology? 

 As can be seen in table 8.5 there were significant positive correlations 

between all four Eating Disorder Examination Questionnaire (EDEQ) subscale 

scores and the EDEQ-Global score with NECJF-scale scores in females. These 

correlations indicate that females with a greater tendency to consumed junk food 

in response to negative emotional states also score significantly more severely on 
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a measures of eating disorder symptomatology. However, there were no 

significant correlations between NECJF-scale scores and the frequency of binging 

and purging variables in the female sample. In regards to the other ECFQ scale 

scores, there were significant negative correlations between PECJF-scale scores 

and EDEQ-Shape Concern scores, EDEQ-Weight Concern scores and EDEQ-

Global Scores, but a positive correlation with the frequency of using vomiting as 

means of controlling weight a shape.  

 As can be seen in table 8.6, in the male sample, NECJF-scale scores were 

positively correlated with the frequency of experiencing a sense of loss of control 

over eating, but not with any of the EDEQ-subscale scores or the EDEQ-global 

score. In regards to the other ECFQ scale scores there was a positive correlation 

between PECJF-scale scores and the frequency of using vomiting and laxatives as 

a means of controlling weight and shape, and a negative correlation between 

PECJF-scale scores and the frequency of binge episodes. There was also a 

positive correlation between PECHF-scale scores and the frequency of vomiting 

as a means of controlling weight and shape in the male sample
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Table 8.5 

Pearson Correlation Coefficients between the ECFQ scale Scores and EDEQ Scores with 95th percentile bootstrapped Confidence Intervals in 
females. 
  Females 

 NECJF-scale PECJF-scale NECHF-scale PECHF-scale 
  r 95% CI r 95% CI r 95% CI r 95% CI 
EDEQ-R .22* [.06, .36] -.07 [-.25, .10] -.03 [-.17, .12] .08 [-.07, .23] 
EDEQ-SC .28* [.13, .42] -.20* [-.35, -.06] -.08 [-.23, .08] .08 [-.07, .23] 
EDEQ-WC .23* [.08, .38] -.17* [-.33, -.003] -.04 [-.21, .12] .06 [-.11, .21] 
EDEQ-EC .20* [.04, .33] -.03 [-.21, .16] -.08 [-.24, .09] .06 [-.11, .23] 
EDEQ-GS .28* [.12, .42] -.15* [-.31, -.002] -.06 [-.21, .09] .08 [-.08, .24] 
EDEQ-Binge .04 [-.13, .19] .05 [-.08, .19] -.08 [-.24, .08] .00 [-.17, .18] 
EDEQ-LC .04 [-.05, .23] .02 [-.13, .08] -.08 [-.20, .06] .11 [-.03, .24] 
EDEQ-BingeLC .03 [-.16, .20] .04 [-.12, .20] -.14 [-.28, .01] .02 [-.18, .21] 
EDEQ-Vomit -.14 [-.28, .01] .32* [.15, .47] -.06 [-.15, .03] .15 [-.03, .32] 
EDEQ-Laxatives -.06 [-.21, .08] .17 [-.02, .31] -.01 [-.09, .09] .07 [-.13, .17] 
EDEQ-Exercise -.07 [-.21, .06] -.03 [-.17, .13] .00 [-.13, .13] .01 [-.20, .17] 

Note. N=185 in the female sample.  
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Table 8.6 
Pearson Correlation Coefficients between the ECFQ scale Scores and EDEQ Scores with 95th percentile bootstrapped Confidence Intervals in 
males 

 Males 
 NECJF-scale PECJF-scale NECHF-scale PECHF-scale 

  r 95% CI r 95% CI r 95% CI r 95% CI 
EDEQ-R .01 [-.12, .15] .01 [-.15, .15] -.06 [-.20, .10] .07 [-.08, .20] 
EDEQ-SC .02 [-.12, .15] -.02 [-.17, .12] -.09 [-.22, .03] .03 [-.13, .18] 
EDEQ-WC .03 [-.11, .16] .02 [-.13, .18] -.09 [-.23, .05] .01 [-.16, .18] 
EDEQ-EC .08 [-.06, .24] .06 [-.09, .20] -.07 [-.20, .08] .03 [-.10, .16] 
EDEQ-GS .03 [-.10, .16] .01 [-.12, .16] -.08 [-.22, .06] .04 [-.12, .21] 
EDEQ-Binge .10 [-.05, .25] -.17* [-.33, -.02] -.10 [-.24, .05] .03 [-.13, .17] 
EDEQ-LC .15* [.003, .28] -.12 [-.28, .05] -.01 [-.21, .02] -.05 [-.21, .09] 
EDEQ-BingeLC .14 [-.01, .29] -.09 [-.25, .09] -.14 [-.28, .009] .00 [-.18, .17] 
EDEQ-Vomit .02 [-.19, .20] .18* [.02, .35] -.01 [-.18, .17] .14* [.02, .25] 
EDEQ-Laxatives -.05 [-.23, .19] .19* [.04, .31] .06 [-.11, .21] .02 [-.09, .16] 
EDEQ-Exercise -.08 [-.24, .07] .09 [-.09, .25] -.06 [-.17, .07] .06 [-.14, .26] 

Note. N=220 in the male sample due to incomplete questionnaire responses. EDEQ= Eating Disorder Examination Questionnaire; EDEQ-R= 
Restraint; EDEQ-SC= Shape Concern; EDEQ-WC=Weight Concern; EDEQ-EC= Eating Concern; EDEQ-GS= Global Scores; EDEQ-Binge= 
frequency of binge episodes in the past 28 days; EDEQ-LC= frequency of experiencing a sense of loss of control over eating in the past 28 days; 
EDEQ-BingeLC= frequency of binge episodes with a sense of loss of control over eating in the past 28 days; EDEQ-Vomits= frequency of 
vomiting as a means of controlling shape or weight in the past 28 days; EDEQ-Laxatives= frequency of taking laxatives as a means of 
controlling shape or weight; EDEQ-exercise= frequency of compulsive exercise as a means of controlling shape or weight
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Did NECJF-scale Scores Correlate with Maladaptive Coping? 

The Correlations between the ECFQ scale scores and the Coping 

Inventory for Stressful Situation (CISS) scale scores can be seen in table 8.7. 

There was a significant, small positive correlation between NECJF-scale scores 

and Emotion Oriented coping, r-.18, [.04, .33], in the female sample, but not in 

the male sample. However, there were non-significant correlations between 

NECJF-scale scores and Avoidance Oriented coping scores in both the female 

and male sample. Therefore, only in the female sample do NECJF-scale scores 

positively correlate with maladaptive coping in the form of greater reliance on 

emotion oriented coping strategies.  

Table 8.7  

Pearson Correlations between the ECFQ Scale Scores and the CISS Scale Scores 

with 95th Percentile Bootstrapped Confidence Intervals.  

  Females 

 NECJF-scale PECJF-scale NECHF-scale PECHF-scale 
  r 95%CI r 95%CI r 95%CI r 95%CI 
CISS-TO -.06 [-.21, .10] .09 [-.04, .22] -.05 [-.21, .09] .14 [-.01, .30] 
CISS-EO .18* [.04, .33] -.12 [-.26, .01] -.05 [-.20, .12] -.03 [-.18, .14] 
CISS-AO -.02 [-.16, .12] .14 [-.02, .29] -.13 [.-.29, .04] .21* [.04, .36] 

 Males   

 NECJF PECJF NECHF PECHF 
  r 95%CI r 95%CI r 95%CI r 95%CI 
CISS-TO -.14 [-.27, .02] .04 [-.10, .17] -.06 [-.20, .08] .21* [.06, .36] 
CISS-EO .08 [-.07, 21] .14* [.02, .26] -.08 [-.21, .06] .04 [-.09, .17] 
CISS-AO -.05 [-.20, .09] .12 [-.03, .26] -.18* [-.30, -.06] .04 [-.10, .19] 

Note. N=184 for the female sample and N=217 for the male sample due to 
incomplete survey response. CISS= Coping Inventory for Stressful Situations; 
CISS-TO= Task Oriented Coping; CISS-EO= Emotion Oriented Coping; CISS-
AO= Avoidance Oriented Coping.  
 
Did NECJF-scale Scores Correlate with DEBQ-EE Scores? 

 As can be seen in table 8.8, there was a large positive correlation between 

NECJF-scale scores and DEBQ-NEE scores in the female sample, and a medium 
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positive correlation between NECJF-scale scores and DEBQ-NEE scores in the 

male sample. Moreover, in the female and male sample there was a medium and 

small negative correlation between PECJF-scale scores and DEBQ-NEE scores 

respectively.  

Table 8.8 

Correlation Coefficients between the ECFQ scale Scores and DEBQ-EE Scores 

with 95th Percentile Bootstrapped Confidence Intervals.  

  DEBQ-EE 
 Females  Males 

  r 95% CI   r 95% CI 
NECJF .61* [.45, .72]  .42* [.30, .53] 
PECJF -.29* [-.41, 0.16]  -.16* [-.29, -.02] 
NECHF -.07 [-.24, .10]  -.06 [-.20, .07] 
PECHF .11 [-.002, .09]   .00 [-.14, .13] 

Discussion 

 Overall the results of the current study provide support for the proposed 

Emotional Consumption of Food Questionnaire (ECFQ) as a measure of 

individual differences in negative emotional consumption of junk food (NECJF) 

which effectively discriminates NECJF from other forms of emotional 

consumption including: positive emotional consumption of junk food (PECJF), 

negative emotional consumption of healthy food (NECHF), and positive 

emotional consumption of healthy food (PECHF). Moreover, NECJF-scale scores 

were positively correlated with BMI in female respondents, and overweight 

participants scored significantly higher on the NECJF-scale relative to normal 

weight participants. Importantly, these results are consistent with the premise of 

the current thesis- that the tendency to consume a greater amount of junk food in 

response to negative emotions is associated with greater BMI and may be a 

contributing factor to weight gain and being overweight/obese. Accordingly, 
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these results highlight the importance of illuminating the mechanisms underlying 

individual differences in this eating style, in particular in females.  

 The first aim addressed in the current study was whether the specified 

four-factor structure was indeed the optimal factor structure of the proposed 

ECFQ. To this end the specified four-factor model was compared to theoretically 

plausible alternative models including: a general “overeating” one factor model 

(Bongers et al., 2016); a “junk food” and “healthy food” two factor model and; a 

“negative emotional eating” and a “positive emotional eating” two factor model. 

As expected, the specified four-factor model fit the data better than the 

aforementioned alternative models and it was the only model to exhibit 

acceptable fit to the data. The four factors of the ECFQ could be defined as (1) 

negative emotional consumption of junk food (NECJF) (2) positive emotional 

consumption of junk food (PECJF) (3) negative emotional consumption of 

healthy food (NECHF) and (4) positive emotional consumption of healthy food 

(PECHF). The emergence of four separate factors provides evidence that these 

four dimensions of emotional consumption are distinguishable behaviours- 

distinguishable behaviours which existing negative emotional eating (NEE) 

questionnaires are incapable of measuring.  

 The second aim addressed by the current study was whether the proposed 

ECFQ exhibited measurement equivalence across normal weight and overweight 

participants, and female and males participants. The tests of measurement 

equivalence revealed that the ECFQ exhibited scalar invariance (strong 

invariance) across males and females, and normal weight and overweight 

participants. Measurement equivalence indicates that the ECFQ scale items are 

measuring the same theoretical constructs across groups, and consequently the 
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scale scores can be compared across normal weight and overweight participants, 

and across females and males. Accordingly, the third aim was to examine group 

differences on the latent means on the four scales of the proposed ECFQ. 

Importantly, and fully consistent with expectations, overweight participants 

reported eating a greater amount of junk food in response to negative emotions 

(NECJF) than normal weight participants, and this difference was statistically 

significant. This is consistent with previous research demonstrating that 

overweight individuals scored higher on measures of NEE than normal weight 

and underweight individuals (e.g., Geliebter & Aversa, 2003). Additionally, 

consistent with expectations, there was a trend (although not quite reaching 

conventional statistical significance of p<.05) for males to consume more junk 

food in response to positive emotions (PECJF) compared with females, which is 

consistent with previous research showing that men score higher on measures of 

PEE while women score higher on measures of NEE (Geliebter & Aversa, 2003; 

Nolan et al., 2010).  

 The fourth aim of the current study was to examine whether NECJF-scale 

scores correlated with BMI and eating disorder symptomatology in females. 

Additionally, whether any of the four dimensions of emotional consumption 

correlated with BMI and eating disorder symptomatology in men was examined. 

As anticipated NECJF-scale scores were positively correlated with BMI and 

severity of eating disorder symptomatology including restraint, shape-, weight- 

and eating-concern in females. Dissimilarly, NECHF-scale scores were not 

positively correlated with BMI or eating disorder symptomatology in females. 

This pattern of associations provides support for the hypothesis that it is 

specifically the consumption of junk food in response to negative emotions that 
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underpins established associations of NEE with BMI and eating disorder 

symptomatology. On the other hand, for male respondents, NECJF was not as 

clearly a problematic form of consumption as scores on the NECJF-scale were 

not significantly correlated with BMI and any of the Eating Disorder Examination 

Questionnaire subscale scores. In males, NECJF-scale scores were only 

significantly correlated with the frequency of episodes of experiencing a loss of 

control over eating. Interestingly in males, PECJF appeared to be more positively 

correlated with aspects of disordered eating reflecting compensatory behaviours 

aimed at controlling weight or shape. Specifically, PECJF-scale scores were 

positively correlated with the frequency of vomiting and using laxatives as means 

of controlling weight or shape in the last 28-days. These results suggest that 

females and males may differ in their problematic patterns of emotional 

consumption. Specifically, in females NECJF appears to be problematic while in 

males PECJF appears to be more problematic than NECJF. These results support 

testing of the hypothesised models of NECJF in a solely female sample. 

Moreover, while there was no a priori prediction regarding which pattern of 

emotional consumption would predict BMI and eating disorder symptomatology 

in males, if future research confirms PECJF to be a problematic pattern of 

consumption in males, then these results also highlight the importance of future 

research investigating the mechanisms underlying individual differences in this 

dimension of emotional consumption in males.  

 A fifth aim of the current study was to examine whether NECJF-scale 

scores positively correlate with the use of maladaptive coping styles. It was 

predicted that NECJF-scale scores would correlate with emotion-oriented coping 

and avoidance oriented-coping, but not with task oriented coping. Consistently, in 
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the female sample the data showed that NECJF-scale scores positively correlated 

with emotion oriented coping and not with task oriented coping. However, 

inconsistently, NECJF-scale scores did not correlate with avoidance oriented 

coping. The positive association between emotion oriented coping and NECJF in 

the female sample is consistent with previous research investigating the 

association between NEE and coping (Spoor et al., 2007). For example, 

Raspopow et al. (2013) reported that emotion oriented coping mediated the 

association between a stressor and NEE, but that avoidance coping did not. 

However, the non-significant association between NECJF and avoidance oriented 

coping is inconsistent with NEE research demonstrating a positive correlation 

between NEE and avoidance coping (Litwin et al., 2017; Spoor et al., 2007). This 

apparent inconsistency may be due to differences in sample characteristics since 

Spoor et al. (2007) recruited clinically eating disorder participants as well as 

community participants. Additionally, this inconsistency may have occurred due 

to different conceptualizations of avoidance coping. For example, Litwin et al. 

(2017) used a measure of experiential avoidance, which reflects an unwillingness 

to remain in contact with internal events (e.g., emotions) and captures a broader 

range of avoidance behaviours including repression and denial, distraction, 

suppression, and procrastination. The current study used a measure of avoidance 

reflecting a narrower range of avoidance behaviours, namely distraction, either 

through activities or being with other people.  

Despite some inconsistencies of the current results with previous NEE 

research, the positive correlation between NECJF-scale scores and emotion-

oriented coping suggests that those females prone to this eating style may be 

susceptible to consuming excess junk food because they are reliant on inadequate 
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emotion-oriented coping strategies that do not successfully alleviate their 

negative emotions. As a result of inadequate emotion regulation strategies, and 

consistent with affect regulation models of emotional eating, those prone to 

NECJF may eat energy dense nutrient poor so called junk food in response to 

negative emotions as they have learnt that it alleviates them from their negative 

mood states (Heatherton & Baumeister, 1991; Herman & Polivy, 1988; Polivy & 

Herman, 1993).  

 The final aim of the current study was to replicate the positive correlation 

between NECJF-scale scores and Dutch Eating Behaviour Questionnaire 

emotional eating scores (DEBQ-NEE) reported in Study 3. Consistent with Study 

3, in the female and male sample there was a large and medium positive 

correlation between NECJF-scale scores and DBEQ-EE scores, respectively. The 

two scales shared between 17-37% of the same variance suggesting that while the 

scales are related, that they are measuring different constructs. Thus, as stated in 

Study 3, the finding that DEBQ-EE scores did not moderate the association 

between negative mood and junk food consumption, and that they did not 

moderate the indirect effect of stress condition on junk food consumption through 

negative mood in Study 1 and Study 2, is likely to be because the DEBQ-EE 

scale is not a valid measure of individual differences in NECJF. Consequently, 

the conditions necessary to test the validity of the two hypothesised models of 

NECJF in these first two studies were not satisfied and the validity of the two 

models remains to be tested. 
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Chapter Nine: Research Section Two General Discussion 

 The results of studies one and two of the current thesis showed that female 

participants scoring high on the Dutch Eating Behaviour Questionnaire emotional 

eating scale (DEBQ-EE) did not consume more junk food in response to negative 

mood elicited following a stressful experience, compared with those scoring low 

on this scale. Thus, the assumption that the DEBQ-EE scale is measuring 

individual differences in negative emotional consumption of junk food (NECJF) 

was not verified by the data. One possible explanation for why the data failed to 

support this assumption is that the DEBQ-EE scale is not a valid measure of 

individual differences in negative emotional consumption of junk food (NECJF). 

If this possibility is correct, then the validity of the two hypothesised models of 

NECJF could not be tested in the first research section of this thesis, since the 

individual difference dimension they were proposed to explain was not 

successfully measured.  

Careful reflection on the wording and measurement scale of the DEBQ-

EE scale show that it has some limitations that indicate it may not be the most 

optimal measure of individual differences in NECJF (see chapter five). 

Importantly, some of these limitations have been supported by empirical research 

calling into question the predictive and discriminate validity of the DEBQ-EE 

scale (Bongers et al., 2016; Bongers & Jansen, 2016; Evers et al., 2009; Evers, de 

Ridder, et al., 2010). As such, it was considered most likely that the DEBQ-EE 

scale is not a valid measure of individual differences in NECJF. Consequently, 

before research can illuminate the mechanisms contributing to individual 

differences in this eating style a questionnaire capable of measuring individual 

differences in NECJF is needed.  
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It was argued that for a questionnaire to measure NECJF that it would 

need to meet four criteria. First, it would have to assess change in actual 

consumption rather than a related, but different aspect of appetite such as desire 

or urge to eat in response to emotional states. Second, it would need to assess 

change in consumption in response to negative and positive emotional states. 

Third, it would need to assess change in consumption of junk food and healthy 

food. Fourth, and finally, it would need to measure increased, decreased and 

unchanged consumption in response to emotional states. A review of the existing 

emotional eating questionnaires, including the DBEQ-EE scale, demonstrated 

that none of the existing questionnaires fulfilled all four of these criteria. 

Therefore, the overarching aim of the second research section was to develop a 

new questionnaire that would be capable of measuring individual differences in 

NECJF by fulfilling these four criteria. It was hypothesised that a questionnaire 

that fulfils these four criteria will be able to measure individual differences in 

four dimensions of emotional consumption: negative emotional consumption of 

junk food, positive emotional consumption of junk food, negative emotional 

consumption of healthy food and, positive emotional consumption of healthy 

food. Such a questionnaire would be able to measure and discriminate NECJF 

from these other three dimensions of emotional consumption.  

The second aim of the current research section was to establish whether 

the propensity to consume a greater amount of junk food in response to negative 

emotions was positively correlated with Body Mass Index (BMI), eating disorder 

symptomatology and maladaptive coping. Positive associations of NECJF-scale 

scores with BMI and eating disorder symptomatology will underscore the 

importance of identifying individual differences in this eating style. Moreover, it 
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will allow for further examination of whether it is specifically the tendency to 

consume a greater amount of junk food in response to negative emotions that 

accounts for established associations of Negative Emotional Eating (NEE) with 

BMI, eating disorder symptomology and maladaptive coping. To achieve these 

two aims the proposed questionnaire fulfilling the four criteria, along with the 

DEBQ-EE scale and self-report measures of eating disorder symptomatology and 

coping, were given to two Mtruk samples comprised of adult American females 

and males.  

The results of an exploratory (Study 3) and then confirmatory factor 

analysis (Study 4) provided support for the specified four-factor model of the 

proposed questionnaire. Each of the four factors represented one of the four 

hypothesised dimensions of emotional consumption: negative emotional 

consumption of junk food (NEJCF), positive emotional consumption of junk food 

(PECJF), negative emotional consumption of healthy food (NECHF), and 

positive emotional consumption of healthy food (PECHF). The factor structure 

was invariant across males and females, and normal weight and overweight 

participants indicating that these groups can be compared on their latent factor 

means. For each factor scale scores were calculated by taking the average of the 

items which loaded onto the factor. Higher scores on the ECFQ scales represent 

increased consumption of junk food and healthy food in response to emotional 

states, medium scores represent unchanged consumption, and lower scores 

represent decreased consumption. The four scales exhibited excellent internal 

consistency reliabilities. The results of Studies 3 and 4 show that a questionnaire 

which fulfilled the four criteria argued to be necessary to measure NECJF, by 

employing the methodological approach outlined in the introduction to research 
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section two, was indeed successfully able to measure and discriminate NECJF 

from the other dimensions of emotional consumption. Additionally, the 

emergence of four distinct factors with small correlations between the factors 

provides evidence that these four dimensions are distinguishable eating 

behaviours. Critically, existing negative emotional eating questionnaires are 

unable to measure these four distinct dimensions of emotional consumption.  

 The next most important finding, and fully in accordance with 

expectations, was that NECJF-scale scores positively correlated with BMI in 

females, and that overweight/obese participants scored significantly more highly 

on the NECJF-scale than healthy weight participants. Importantly, none of the 

other three dimensions of emotional consumption correlated positively with BMI 

and nor did overweight/obese participants and healthy weight participants score 

significantly differently on any of the other three scale scores of the ECFQ. Thus, 

there is preliminary evidence that it is specifically the tendency to consume a 

greater amount of junk food in response to negative emotions that is related to 

greater body mass index, in females, and being overweight/obese. Due to the 

nature of the cross-sectional data, however, it cannot be shown that the tendency 

to consume junk food in response to negative emotions is causally contributing to 

weight gain in females. Despite this, existing longitudinal research employing 

measures of negative emotional eating (NEE) show that higher scores on these 

measures contribute to weight gain overtime (Boggiano et al., 2015; Koenders & 

van Strien, 2011). Moreover, since NECJF-scale scores, but not NECHF-scale 

scores, of the new questionnaire correlated with BMI, it appears likely that it is 

specifically the consumption of junk food in response to negative emotions that 

drives weight gain. In support of this, Boggiano et al. (2015) showed that an 
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increased frequency of eating highly palatable tasty foods, such as sweets, salty 

snacks, fast food and fatty foods, to cope with negative mood states/situations 

predicted an increase in BMI over a 2-year period, while a decrease frequency of 

eating highly palatable foods to cope predicted a decrease in BMI over a 2-year 

period in overweight/obese participants.  Hence, there is preliminary evidence 

showing that the tendency to eat junk food in response to negative emotions 

contributes to weight gain overtime. However, this remains to be tested 

empirically using the new ECFQ measure of NECJF.  

 Another important finding from the current research section is that 

NECJF-scale scores, but not NECHF-scale scores, positively correlated with the 

severity of eating disorder symptoms in females. This provides support for the 

premise of the current thesis that it is specifically the consumption of junk food in 

response to negative emotional states that underpins established associations 

between exiting NEE scales and eating disorder symptomatology. Of course, 

whether the tendency to eat junk food in response to negative emotional states 

causally contributes to the development of eating disorder symptomatology 

remains to be empirically tested. In addition, NECJF-scale scores positively 

correlated with emotion-oriented coping responses (e.g., blame myself for being 

too emotional, get angry, become tense) in females. This suggests that females 

prone to NECJF may be susceptible to this eating style because they are reliant on 

inadequate emotion-oriented coping strategies that do not successfully alleviate 

their negative emotions, and thus they turn to junk food consumption as they have 

learnt that it alleviates their negative mood state (Spoor et al., 2007).  

 One implication of these results is that interventions for negative 

emotional eating in females may not need to extinguish negative emotional eating 
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entirely, but rather might be effective if they teach individuals to make healthier 

food choices while in a negative emotional state.  That is, teaching individuals to 

make healthier food choices when they are experiencing negative mood might 

help to prevent weight gain due to negative emotional eating and subsequent 

development of eating disorder symptomatology. For example, future research 

could investigate whether cognitive bias modification procedures (MacLeod & 

Mathews, 2012; MacLeod et al., 2002) could be used to train individuals to 

selectively attend to healthier food when they are experiencing negative 

emotional states. Research could then examine whether this has an impact on 

food preferences and intake while in a negative mood state, and whether this in 

turn has a longer-term impact on weight and eating disorder symptomatology. 

This would extend the work of Kakoschke et al. (2014) by manipulating 

attentional biases under induced negative mood and examining whether this alters 

consumption of healthy food relative to junk food in response to negative 

emotions. Specifically, Kakoschke et al. (2014)  used cognitive bias modification 

procedures to train undergraduate women to either attend to healthy food and 

avoid unhealthy food (“attend healthy”) or attend to unhealthy food and avoid 

healthy food (“attend unhealthy”). They showed that this training had a 

subsequent impact on consumption with the “attend healthy” group consuming 

relatively more healthy food than unhealthy food compared to the “attend 

unhealthy” group in a consumption taste-test.   

 A final important result from the current research section was that PECJF 

appears to be a problematic pattern of consumption in males. In the male sample, 

PECJF scores positively correlated with greater frequency of engaging in 

unhealthy compensatory behaviours including vomiting and laxative misuse as a 
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means of controlling weight and shape, while in females PECJF scores negatively 

correlated with weight concern, shape concern and global eating disorder 

symptomatology. Thus, while it is important for research to identify the 

mechanisms underlying individual differences in the tendency for females to eat 

junk food in response to negative emotions, it also appears to be important for 

research to identify the mechanisms underlying individual differences in the 

tendency for males to eat junk food in response to positive emotions.   

The positive correlation between PECJF-scale scores and frequency of 

engaging in unhealthy compensatory behaviours in males, contradict previous 

claims that Positive Emotional Eating may be a “normal” behaviour (Oliver et al., 

2000; van Strien, Herman, Anschutz, et al., 2012) and that it represents a 

functional, healthy eating style (Meule et al., 2018). The ECFQ will provide a 

useful self-report measure for establishing for whom, and which individual 

difference dimension in, positive emotional eating is implicated in problematic 

eating. Building on the current research, and consistent with the method 

employed by Bourdier et al. (2018), future research could take a person-centred 

approach by employing Latent Class Analysis to identify sub-groups of 

individuals based on their similarities on the four ECFQ scales. Researchers can 

then analyse the relationships between class membership and external variables 

such as sex, age, BMI and eating disorder symptomatology. Such an approach 

would be useful to identify the combination of emotion-induced changes in 

consumption of junk food and healthy food that are most problematic with 

respect to BMI and eating disorder symptomatology. That is, it may be an 

increase in consumption of junk food when experiencing negative emotions alone 

that is most implicated in weight gain and eating disorder symptomatology. 



Research Section Two General Discussion 

 

250 

Alternatively, it may be not showing the typical stress response of eating less and 

instead eating the same amount of junk food when experiencing negative 

emotions alone that is most implicated in weight gain and eating disorder 

symptomatology. Finally, it could be a combination of two or more of these four 

emotional eating patterns that is most implicated in weight gain and eating 

disorder symptomatology. Consistent with this idea, Meule et al. (2018) and 

Bourdier et al. (2018) both reported that individuals who increased their absolute 

consumption in response to negative emotions while decreasing their absolute 

consumption in response to positive emotions were most at risk for higher BMI 

and eating disorder symptomatology. Future research employing the ECFQ will 

be able to extend the findings of Meule et al. (2018) and Bourdier et al. (2018) by 

examining emotion-induced changes in consumption of junk food and healthy 

food separately.  

 Limtations of the Current Research Section  

Overall, results from the current studies suggest that it is the consumption 

of junk food in response to negative emotions in females, and the consumption of 

junk food in response to positive emotions in males, that are implciated in 

probematic eating. Employing the ECFQ future research can begin to explicate 

the cognitive, social and cultural factors that underlie these patterns of 

problematic eating in females and males. Although the ECFQ holds promise as 

being a useful new measure there are some limitations of the current research 

section which should be considered. First, the samples were drawn from an online 

community of Mturk “workers” based in the United States of America and 

research suggests that this online population is not precisely representative of the 

population as they tend to be younger and more highly educated (Ross, Zaldivar, 
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Irani, & Tomlinson, 2009). Although, Mturk samples are considered more diverse 

than traditional college samples (Buhrmester, Kwang, & Gosling, 2011; Ross et 

al., 2009). There also appears to have been a self-selection bias into the two 

surveys as both male and female participants in Studies 3 and 4 scored more 

highly on eating disorder symptomatology as assessed by the Eating Disorder 

Examination Questionnaire compared with other American samples. This will 

limit the ability to make generalisations about findings from these two studies. 

Given these limitations, the psychometric properties and correlates of the ECFQ 

with BMI, eating disorder symptomatology and coping require examination in 

representative community samples. Furthermore, the psychometric proprites 

should be examined in clinical samples of overweight and obese, and binge eating 

disordered individuals; populations in which existing negative emotional eating 

scales were originally developed and validited (Arnow et al., 1995; Masheb & 

Grilo, 2006; van Strien et al., 2016; Van Strien et al., 1986).   

 Another limitation of the current studies was that the predictive validity of 

the four ECFQ scales was not examined. Thus, it was not established whether 

someone who reports eating a greater amount of junk food in response to negative 

emotions, compared to when they are feeling unemotional, actually does eat a 

greater amount of junk food while they are experiencing a negative emotional 

state. Consequently, it will be important for future research to empirically 

establish the predictive validity of the four ECFQ scales. This could be achieved 

using a repeated measures laboratory design in which participants are exposed to 

a neutral mood induction, a negative mood induction and a positive mood 

induction across three experimental sessions and then their consumption of junk 

food and healthy food is assessed after each mood induction via a consumption 
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taste-test. A participant who scores highly on the NECJF-scale (i.e., a score of 6 

or above) should consume more junk food in the negative mood induction 

compared to the neutral mood induction, while a participant who scores lowly on 

the NECJF-scale (i.e., a score of 4 or below) should consume less junk food in 

the negative mood induction compared to the neutral mood induction, and so on 

for the remaining three ECFQ scales. Additionally, the predictive validity of the 

four ECFQ scales could be examined using ecological momentary assessment to 

examine the predictive validity of the four scales in day-to-day life.  

 A final limitation of the current research section, is that the ECFQ only 

included emotional items from the Postive and Negative Affect Schedule 

(PANAS) and therefore not all emotional items which have been shown to elicit 

emotional eating, or which have been shown to load onto negative emotional 

eating-general latent factors (e.g. boredom) and positive emotional eating-general 

latent factors (e.g. cheerful), were included in the ECFQ. However, the advatange 

of using only the PANAS emotional items was to ensure that the full range of 

both negative and positive affect were included in the scale. In the past, existing 

emotional eating questionnaires have tended to over-represent negative emotions 

and under-represent positive emotions.  

Concluding Comments 

 The newly developed emotional consumption of food questionnaire 

(ECFQ) is a useful new measure of four distinct patterns of emotional 

consumption. Specifically, the ECFQ is able to measure individual differences in 

four dimensions of emotional eating: eating junk food in response to negative 

emotions, eating junk food in response to positive emotions, eating healthy food 

in response to negative emotions, and eating healthy food in response to positive 
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emotions. Existing emotional eating questionnaires, such as the widely used 

Dutch Eating Behaviour Questionnaire, are not able to assess and discriminate 

between these four independent dimensions of emotional eating. Importantly, the 

current research suggests that negative emotional consumption of junk food 

contributes to weight gain and eating disorder symptomoatolgoy in females, 

underscoring the impostance of research investigating the mechanisms which 

contribute to individual differences in this eating style in this populaiton. On the 

other hand, positive emotional consumption of junk food appears to be related to 

eating disorder sympatomotology in males, underscoring the importance of 

understanding the mechanisms which contribute to individual differences in this 

eating style in males.  In the future researchers can employ the ECFQ to further 

examine patterns of emotion-induced changes in consumption of junk food and 

healthy food that are most implicated in problematic consumption. The ECFQ 

can then be used in research investigating the social, cognitive and cultural 

factors underlying distinct patterns of emotional consumption, which ultimately 

may inform and enhance psychological treatments for obesity, and other eating 

disorders for which eating in response to emotions plays a role. 
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Chapter Ten: Introduction to Research Section Three 

The findings obtained from research section one showed that scores on the 

Dutch Eating Behaviour Questionnaire emotional eating (DEBQ-EE) scale did 

not moderate the association between negative mood and junk food consumption. 

Thus, the assumption that this scale is measuring individual differences in 

negative emotional consumption of junk food (NECJF) was not verified. There 

were two possibilities for why the data from Study 1 and Study 2 failed to support 

this assumption. The first possibility is that the DEBQ-EE scale is not a valid 

measure of individual differences in NECJF. The second possibility is that the 

DEBQ-EE scale is a valid measure of NECJF, but that variation in consumption 

within the contrived laboratory experience did not accurately index the real-world 

phenomenon of NECJF.  Given limitations inherent in the wording and 

measurement scale of the DEBQ-EE scale (see chapter five) it was deemed most 

likely that this assumption was not satisfied in these two studies because the 

DEBQ-EE scale is not an optimally valid measure of individual differences in 

NECJF. Thus, the decision was made that prior to re-examining the veracity of 

the two hypothesised models of NECJF, and their two variants, that a new 

questionnaire designed to measure individual differences in this eating style was 

first needed. Consequently, the second research section focused on the 

development of a new questionnaire, the Emotional Consumption of Food 

Questionnaire (ECFQ), which would be capable of measuring individual 

differences in NECJF and which would be capable of discriminating this 

dimension of emotional consumption from three other dimensions of emotional 

consumption including: negative emotional consumption of healthy food, positive 

emotional consumption of junk food and positive emotional consumption of 
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healthy food. The results of the second research second demonstrated that the 

Emotional Consumption of Food Questionnaire was able to measure individual 

differences in NECJF and discriminate it from these other three dimensions of 

emotional consumption. Importantly, the results of this second research section 

also showed that a greater self-reported propensity to eat an increased amount of 

junk food in response to negative emotions was associated with greater body 

mass index, with being overweight/obese and with greater severity of eating 

disorder symptomatology.  

Armed with a new measure of individual differences in NECJF, the aim of 

the third research section was to once again subject the two hypothesised models 

of NECJF to empirical scrutiny. The first study of this third research section 

(Study 5) set out to examine the attentional bias variants of the cognitive bias to 

negative emotional information model and the cognitive bias to appetitive junk 

food information model of NECJF (see figure 3.0 and 3.1, respectively, in chapter 

three). The second study of this research section (Study 6) set out to examine the 

approach bias variants of the cognitive bias to negative emotional information 

model and the cognitive bias to appetitive junk food information models of 

NECJF (see figure 4.0 and 4.1 respectively, in chapter four).  

In the two studies reported in this third research section the only 

methodological change made between studies 1 and 2, and studies 5 and 6 was 

the inclusion of the newly developed Emotional Consumption of Food 

Questionnaire. No other methodological changes were made to the experimental 

studies in this third research section. This was to ensure that any success in 

measuring individual differences in NECJF, and therefore any success in 

subjecting the two hypothesised models of NECJF to empirical scrutiny, could be 
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attributed to the use of the new Emotional Consumption of Food Questionnaire 

rather than because, for example, the stress manipulation task or the 

consumption-taste test were altered.  
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Chapter Eleven: Revisiting the Role of Attentional Biases to Negative Emotional 

Information and Appetitive Junk Food Information in Negative Emotional 

Consumption of Junk Food.  

Introduction 

 The consumption of energy-dense nutrient poor, so called junk food, is an 

identified risk factor for being overweight and obese (WHO, 2003). Given the 

increasing prevalence of being overweight and obese worldwide it is important to 

understand the factors which contribute to the consumption of junk food. One 

identified driver of junk food consumption are negative emotional states, 

particularly in females (Oliver et al., 2000; van Strien, Herman, Anschutz, et al., 

2012; Zellner et al., 2006). However, there are individual differences in the extent 

to which negative emotional states evoke consumption with some individuals 

increasing their consumption, some decreasing, and yet a smaller percentage 

reporting no change in their consumption (Macht, 2008). Recall, that the 

phenomenon of eating a greater amount of junk food in response to negative 

emotional states arising from unpleasant or stressful situations has been termed 

negative emotional consumption of junk food (NECJF), while individual 

differences in NECJF have been labelled NECJF-disposition. The results of 

research section two are consistent with the claim that NECJF contributes to 

weight gain as a group of overweight and obese participants scored significantly 

higher on a measure of negative emotional consumption of junk food compared 

with a group of healthy weight participants. It is therefore important for research 

to illuminate the mechanisms which underpin individual differences in the 

propensity to consume a greater amount of junk food in response to negative 

emotional states arising from unpleasant or stressful situations. Accordingly, the 
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aim of the current study was to test the veracity of two hypothesised models of 

NECJF each implicating an attentional bias (AB), one to negative emotional 

information over positive emotional information and one to junk food 

information over healthy food information, in contributing to individual 

differences in this eating style.   

 Recall from chapter two and three that the attentional bias to negative 

emotional information model proposes that individuals prone to NECJF 

experience greater elevations in negative mood in response to a stressor, 

compared with those who are not prone to NECJF, because they have a stronger 

dispositional attentional bias to negative emotional information relative to 

positive emotional information, and elevations in negative mood mediates the 

association between a stressor and junk food consumption (see figure 11.0).  

Figure 11.0 The hypothesised attentional bias to negative emotional information 
model of negative emotional consumption of junk food. AB=attentional bias 

 

Recall form chapter two and three that the attentional bias to appetitive 

junk food information model states that while in a negative mood state, 

individuals prone to NECJF will have a stronger attentional bias to appetitive 

junk food information relative to healthy food information, compared with those 

not prone to NECJF, and this attentional bias will mediate the association 

between negative mood and junk food consumption in individuals prone to 

NECJF (see figure 11.1) 
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Figure 11.1 The hypothesised attentional bias to appetitive junk food information 
model of negative emotional consumption of junk food. AB=attentional bias.  
  

In the current study, as with Study 1, female participants who varied in 

their tendency to eat junk food in response to negative emotional states were 

recruited. Specifically, the negative emotional consumption scale (NECJF-scale) 

of the newly developed Emotional Consumption of Food Questionnaire was 

employed to measure individual differences in the tendency to consume junk food 

in response to negative emotions. The newly developed questionnaire was chosen 

as its NECJF-scale was shown, in research section two, to be predictive of the 

overarching phenomenon of interest, that is greater body mass index, in female 

participants. Moreover, the Emotional Consumption of Food Questionnaire was 

shown, in research section two, to successfully measure and discriminate 

individual differences in NECJF from other dimensions of emotional 

consumption.  

 Again ,as with Study 1, a modified version of the dot probe ask (DPT; 

MacLeod et al., 1986) was employed to measure the attentional biases to negative 

emotional information and to appetitive junk food information. Two sets of 

pictorial stimuli were required to measure these two attentional biases. The first 

set of pictorial stimuli included negative and positive emotional representational 

images to assess an AB to negative emotional information over positive 
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emotional information. The second set of pictorial stimuli included junk food and 

healthy food representational images to assess the AB to junk food information 

over healthy food information. Half of the dot probe task trials were completed 

prior to a stress manipulation, to measure participants dispositional attentional 

biases, and half of the trials were completed following and during a stress 

manipulation, to examine whether elevations in negative mood state elicit a 

temporarily stronger attentional bias to junk food information in those prone to 

NECJF.  

 As with Study 1, two versions of an anagram task were employed as the 

stress manipulation. A high stress condition, which was designed to elevate 

participants negative mood by providing them with a failure experience and 

social feedback informing them they were performing poorly, was given to half 

of the participants. A low stress condition, which was designed so that it would 

not significantly elevate participants negative mood by providing them with a 

success experience a social feedback informing them thy were performing well, 

was given to the other half of the participants. Throughout the experiment 

participants rated their negative mood, using a visual analogue scale, to assess 

negative emotional reactivity to the stress manipulation task. Negative mood 

ratings also allowed for the confirmation of the assumption that participants in the 

two stress conditions completed the second half of the dot probe task trials in 

differing mood states.  

Prior to testing the validity of the two hypothesised models of NECJF 

under empirical scrutiny two assumptions must first be verified. The first 

assumption to be verified is that exposure to the high stress condition elicited 

significantly greater elevations in negative mood compared with the low stress 
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condition. The second assumption to be verified is that the NECJF-scale, of the 

newly developed Emotional Consumption of Food Questionnaire, is measuring 

individual differences in the tendency to consume junk food in response to 

negative emotional states elicited following exposure to an unpleasant or stressful 

experience. This second assumption would be verified by confirming the 

prediction that exposure to the high stress condition, but not the low stress 

condition, elicits increased junk food consumption and that this association is 

mediated by negative mood scores, but only for those scoring high on the 

NECJF-scale, and not for those scoring low on the NECJF-scale. Only if these 

two assumptions are met can the validity of the proposed models of NECJF be 

tested. Only if this second assumption is meet will it be known that participants 

with a propensity to consume junk food in response to negative emotions are 

being distinguished from, and compared to, participants who do not have a 

propensity to consume junk food in response to negative emotions.  

To summarise, the current study set out to test the validity of two 

independent models of NECJF. The attentional bias to negative emotional 

information model proposes that individuals prone to NECJF experience greater 

elevations in negative mood in response to a stressor, compared with those who 

are not prone to NECJF, because they have a stronger dispositional attentional 

bias to negative emotional information relative to positive emotional information, 

and elevations in negative mood mediates the association between a stressor and 

junk food consumption. Three predictions are derived from this model: 

1. For participants in the high stress condition, but not the low stress 

condition, participants scoring higher on the Emotional Consumption of 

Food Questionnaire negative emotional consumption of junk food scale 
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(NECJF-scale) will experience greater elevations in negative mood scores, 

while those scoring lower on the NECJF-scale will experience less 

elevations in negative mood scores.  

2. Participants scoring higher on the NECJF-scale will have a stronger 

dispositional attentional bias to negative emotional information than those 

scoring lower on the NECJF-scale.  

3. An attentional bias to negative emotional information will moderate the 

degree to which the high stress condition elevates negative mood. 

Confirmation of these predictions will serve to validate the hypothesised 

attentional bias to negative emotional information model of NECJF. 

 The attentional bias to appetitive junk food information model of NECJF 

proposes that while in a negative mood state, individuals prone to NECJF will 

have a stronger attentional bias to appetitive junk food information relative to 

healthy food information, compared with those not prone to NECJF, and this 

attentional bias will mediate the association between negative mood and junk 

food consumption in individuals prone to NECJF. Two predictions are derived 

from this model: 

1. The negative mood evoked by the high stress condition will elicit a 

stronger attentional bias to junk food stimuli in those scoring high no the 

NECJF-scale than in those scoring low on the NECJF-scale.  

2. The negative mood evoked by the high stress condition will result in 

greater junk food consumption, and an attentional bias to junk food 

information while in a negative mood state will mediate the association 

between negative mood and junk food consumption for those participants 
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scoring high on the NECJF-scale, but not for those scoring low on the 

NECJF-scale.  

Confirmation of these two predictions will provide support for the 

hypothesised attentional bias to appetitive junk food information model of 

NECJF.  

Method 

Participants 

As with Studies 1 and 2, female participants were required to test the proposed 

models of negative emotional consumption of junk food (NECJF) since this is a 

phenomenon most often seen in females (Greeno & Wing, 1994; Oliver et al., 

2000; Zellner et al., 2006). In addition, participants without any dietary 

requirements, such as specific allergies or being vegan, were required because 

individuals with specific dietary requirements may show atypical responses to 

certain food stimuli, and food employed in the consumption taste-test was held 

constant across all participants.  As with Study 1, a sample size of 80 was deemed 

adequate to detect a medium to large regression coefficient in a moderated-

mediation (PROCESS model=14) based on a simulation study conducted by 

Preacher, Rucker and Hayes (2007).  

 Participants were 86 female undergraduate psychology students at the 

University of Western Australia, without any dietary requirements, who received 

partial course credit for their participation. Participants were between the ages of 

17 and 25 (M=18.87, SD=1.76) and most were within the healthy weight range 

with an average Body Mass Index (BMI; [kg/m2]) of 22.40 (SD=3.21, BMI 

range: 15.78-32.05). Participants were randomly allocated into one of two groups, 

each of which would be assigned to different experimental conditions. Half of the 
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participants were allocated to a group which would receive a high stress 

experience, while half of the participants were allocated to a group which would 

receive a low stress experience. This gave rise to a between group factor of Stress 

condition (high stress vs. low stress). The data of three participants was excluded 

from analysis as they had difficulty comprehending and completing the anagram 

task due to speaking English as a second language. One participant’s data was 

excluded from analysis as she disclosed an eating disorder during the 

experimental testing session and did not partake in the consumption taste test. 

This rendered the final sample size n=82.  

 It was necessary that participants in the two conditions did not differ on 

variables known to impact on consumption including age, BMI, dietary restraint, 

and external eating. Additionally, it was important that participants in the two 

conditions did not differ on their propensity to consume junk food in response to 

negative emotional states as assessed by the emotional consumption of food 

questionnaire (ECFQ). The high stress condition had a mean age of 18.52 

(SD=1.28), a mean BMI of 23.26 (SD=3.58), a mean Dutch Eating Behaviour 

Questionnaire (DEBQ) Restraint score of 2.77 (SD=2.60), and mean DEBQ 

External eating score of 3.28 (SD=.54) and a mean ECFQ negative emotional 

consumption of junk food scale score (NECJF-scale) of 5.09 (SD=1.45). The low 

stress condition had a mean age of 19.05 (SD=2.00), a mean BMI of 21.87 

(SD=2.60), a mean DEBQ-Restraint score of 2.82 (SD=2.60), a mean DEBQ-

External eating score of 3.51 (SD=.49) and a mean NECJF-scale score of 4.76 

(SD=1.20). Participants in the two conditions were compared on these variables 

using independent sample t-tests . Importantly, the high stress and low stress 
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groups did not differ in terms of their age13, U=761.50, p=.426, their DEBQ-

Restraint scores, t(79)=.22, p=.823, their DEBQ-External eating scores, 

t(79)=2.00, p=.049 nor their NECJF-scale scores, t(80)=-1.12, p=.267. However 

the two groups did significantly differ in their mean BMI, t(80)=-2.02, p=.04714.  

Materials 

Apparatus. 

 The apparatus used in this study were identical to those employed in 

Study 1 (see materials section of chapter three).  

Self-report questionnaires. 

 The self-report questionnaires included in the current study were identical 

to those employed in Study 1 and included the Dutch Eating Behaviour 

Questionnaire, the negative mood visual analogue scale (MVAS), the hunger 

mood visual analogue scale (HVAS), the demographics information sheet and the 

Taste-test questionnaire (see Materials section of Chapter Three). The negative 

MVAS provided negative mood scores on a scale of 0-90 with higher scores 

indicating greater intensity of negative mood. Moreover, two composite negative 

mood scores and an elevation in negative mood score were calculated form these 

negative mood scores. A mean negative mood score prior to completing dot probe 

task trials in phase two of the experiment was calculated. Similarly, a mean 

negative mood score upon completing dot probe task trials in phase two of the 

experiment was calculated. Finally, an elevation in negative mood score was 

calculated for each participant by subtracting their negative mood score 

                                                 
13 Non-parametric Mann Whitney U test performed due to non-normally distributed data on the 
age variable.  
14 Including BMI as a covariate in the subsequent analyses involving stress condition as a 
predictor variable or between subjects factor did not change the results of these analyses and thus 
the results are reported without this covariate for ease of interpretation.  
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immediately prior to the stress manipulation task from their negative mood score 

upon completion of the stress manipulation task. Positive values reflect an 

increase in negative mood state over completion of the stress manipulation task, 

while negative values reflect a decrease in negative mood state. The current study 

also included the new Emotional Consumption of Food Questionnaire, which is 

described below.  

Emotional Consumption of Food Questionnaire (ECFQ) 15.  

 The ECFQ is a 40-item self-report measure requiring respondents to rate 

how their consumption of junk food and healthy food changes in response to 

negative and positive emotions. Participants are asked to answer two questions (i) 

“Compared to when you are feeling unemotional, do you typically end up eating 

a smaller or greater amount of junk food when you are feeling…” and (ii) 

“Compared to when you are feeling unemotional, do you typically end up eating 

a smaller or greater amount of healthy food when you are feeling...” in response 

to 10-negative (e.g., distressed, upset) and 10-positive emotions (e.g., excited, 

proud). The ECFQ measures individual differences in four dimensions of 

emotional eating: negative emotional consumption of junk food (NECJF); 

positive emotional consumption of junk food (PECJF); negative emotional 

consumption of healthy food (NECHF) and; positive emotional consumption of 

healthy food (PCHF). Responses are rated on a 9-point Likert scale anchored at 1 

much smaller, 5 about the same and 9 much greater with higher scores reflecting 

                                                 
15 Prior to employing the Emotional Consumption of Food Questionnaire in an Australian 
undergraduate sample, a pilot study was conducted to confirm the 4-factor structure in this 
demographic. Six hundred and twenty-seven first year psychology students at the University of 
Western Australia optionally completed the ECFQ as part of their PSYC1101/1102 tutorial 
classes and the data was subjected to a confirmatory factor analysis using Mplus version 8. The 
results showed that the 4-factor solution provided a good fit to the data, F2/2=2.24, RMSEA=.045, 
CFI=.90, TLI=.90, and thus it was deemed appropriate to use the ECFQ in an Australian sample.  
See the Appendix for the full results of this analysis.  



Attentional Biases and Negative Emotional Consumption of Junk Food 
 

 

269 

 

increased consumption, medium scores unchanged consumption and lower scores 

decreased consumption. Moreover, the internal consistency reliability of the 

NECJF-scale in the current sample was .85.  

Pictorial stimuli. 

 The Emotional Stimulus Set, the Food Stimulus Set, the Abstract Stimulus 

Set, the Cropped Abstract Stimulus Set and the two Practice Stimulus Subsets 

employed in Study 1 were all utilised in the current study. See chapter three for a 

description.  

Anagram Letter Strings 

 The “easy anagram” and “difficult anagram” letter strings from Studies 1 

and 2 were utilised in this study (see methods section of chapter three for a 

description). 

Experimental Tasks 

 The experimental tasks employed in the current study included the dot 

probe task, the stress manipulation task and the consumption taste-test, and were 

identical to those employed in Study 1. For a full description of each of these 

experimental tasks see the method section of Chapter three, however, a brief 

description is provided below. 

Dot probe task. 

 The characteristics of the dot probe task (DPT) were identical to those 

described in Study 1. This task was employed to measure each participant’s 

attentional bias to negative emotional information over positive emotional 

information, and their attentional bias to junk food information over healthy food 

information. During each trial, one representational image and one abstract image 

was presented simultaneously, side by side, for 500ms. Following the offset of 
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these two images a visual probe appeared in the location of either the 

representational or abstract image. Participants were required to make a 

discriminatory response regarding the identity of the probe (‘n’ or ‘p’) as quickly 

and accurately as possible by pressing the corresponding keys on a QWERTY 

keyboard (‘�’ or ‘�’). For each trial, the time taken to accurately discriminate the 

identity of the probe (probe discrimination latency) was recorded by the task 

software in milliseconds. These probes discrimination latencies were used to 

calculate two attentional bias scores.  

There were 512 critical trials half of which were completed during phase 

1 (pre-stress manipulation attentional bias assessment phase) and half of which 

were completed during phase 2 (stress manipulation attentional bias assessment 

phase). The 512 trials included four critical trial pairs in each phase: negative 

image- abstract image; positive image-abstract image; healthy food image-

cropped abstract image and; junk food image-cropped abstract image.  

Calculation of attentional bias scores.  

 Since probe discrimination latency refers to the speed with which 

participants could accurately discriminate the identity of the probe, trials in 

which the identity of the probe was not accurately discriminated were excluded. 

Moreover, since there was a 50/50 chance of participants accurately 

discriminating the probe identity on any trial there was a requirement that 

participants should have a high level of accuracy, >80%, in discriminating the 

probe identity. All participants met the response accuracy criterion with a mean 

probe discrimination accuracy rating of 97.17%. As with Study 1, probe 

discrimination latencies less than 200ms, greater than 1500ms, and which fell 

further than 1.96 SD from the participant’s mean probe discrimination latency 
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were excluded. This led to the exclusion of 7.08% of the data suggesting high 

compliance with task instructions. Two attentional bias scores were calculated 

from these probe discrimination latencies.  

Calculation of an attentional bias score to negative emotional 

information. 

An attentional bias score indexing each participants tendency to attend to 

negative emotional information over positive emotional information was 

calculated using the equation below: 

Attentional Bias Score to Negative Emotional Information= (RT for 

probes opposite negative image loci – RT for probes in negative image loci) – 

(RT for probes opposite positive image loci – RT for probes in positive image 

loci) 

This attentional bias score will be referred to as the attentional bias score 

to negative emotional information. Positive attentional bias scores reflect an 

attentional bias to negative emotional information over positive emotional 

information, while negative values reflect attentional avoidance of negative 

emotional information over positive emotional information. This attentional bias 

score to negative emotional information was calculated using probe 

discrimination latency data collected during phase 1 (pre-stress manipulation 

attentional bias assessment phase) since the attentional bias to negative emotional 

information model is concerned with a dispositional tendency to show an 

attentional bias to negative emotional information. The split-half reliability of this 

Attentional Bias Score to Negative Emotional Information was estimated by 

splitting the dot probe task into two halves based on odd and even trials. These 

separate bias scores were then correlated and the correlation coefficient entered 
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into the Spearman-Brown split-half formula: Rxx= 2rhh / 1 + rhh (Furr & 

Bacharach, 2008). The reliability of this score assessed during phase 1 (pre stress 

manipulation attentional bias assessment phase) was R=.62.  

Calculation of an attentional bias score to junk food information. 

 An attentional bias score indexing participants tendency to attend to junk 

food information over healthy food information was calculated for each 

participant using the equation below: 

Attentional Bias Score to Junk Food Information= (RT for probes 

opposite junk food image loci – RT for probes in junk food image loci) – (RT for 

probes opposite healthy food image loci – RT for probes in healthy food image 

loci).  

This attentional bias score will be referred to as the attentional bias to junk 

food information. Positive values reflect an attentional bias to junk food 

information over healthy food information, while negative values reflect 

attentional avoidance of junk food information over healthy food information. 

This approach bias score was calculated twice. Once using probe discrimination 

latency data collected during phase 2 (stress manipulation attentional bias 

assessment phase) since the attentional bias to appetitive junk food information 

model is concerned with the tendency to shift attention to junk food information 

while in a negative mood state. Secondly using probe discrimination latency data 

collected during phase 1 (pre-stress manipulation attentional assessment phase) to 

examine whether elevations in negative mood elicit a stronger attentional bias to 

junk food by comparing the phase 1 attentional bias score to junk food 

information to the phase 2 attentional bias score to junk food information. The 

split-half reliability of the Attentional Bias Score to Junk Food Information was 
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computed by splitting the dot probe task into two halves based on odd and even 

trials. The two bias scores from each test half were then correlated and this 

correlation coefficient entered into the Spearman-Brown split-half formula: Rxx= 

2rhh / 1 + rhh (Furr & Bacharach, 2008). The split-half reliability of this score 

assessed during phase 1 was R=-.51. The split-half reliability of this score 

assessed during Phase 2 was R=-.14 for participants in the high stress condition 

and R=-.13 for participants in the low stress condition. 

Stress manipulation task 

The two stress manipulation conditions utilised in Study 1 and 2 were also 

used in this current study. As a reminder, the high stress condition was designed 

to provide a stressful experience that would elicit elevations in negative mood by 

providing participants with a failure experience. This was achieved by providing 

participants with anagrams which were difficult to solve and false feedback 

indicating that they were performing much worse than the average, an average 

they were informed had been collected from high school students. The low stress 

condition was designed to provide a matched experience that would not elicit 

significant elevations in negative mood. This was achieved by providing 

participants with easy to solve anagrams and false feedback indicating that they 

were preforming much better than the average, an average they were informed 

had been collected from university students who had practice solving anagrams.  

Consumption taste-test 

Consumption of four junk foods- Arnott’s chocolate chip biscuits (50g), 

chocolate MnM’s � (50g), Parker’s original pretzels (30g) and Smith’s original 

potato crisps (30g)- was assessed using a bogus taste test (see chapter three 

Method section for more details). The weight of each food eaten was measured 
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and converted to kilojoules using the calorific value per 100g of each food type 

provided on the food packaging. The kilojoules of each food consumed was 

summed to create a dependent variable that reflected the total kilojoules of junk 

food each participant consumed.  

Procedure 

Ethics approval was granted by the university of Western Australia’s 

Human Research Ethics Office (reference: RA/4/1/5243). The experiment took 

place in the Centre for the Advancement of Research on Emotion laboratory at 

the University of Western Australia. Each experimental session took 

approximately 75 minutes. Upon signing up to partake in the study participants 

were instructed to eat something 2-hours prior to their session, and then to refrain 

from eating or drinking anything but water prior to their experimental session. 

The structure of the procedure used in the current study replicated that of both 

Study 1 and 2. Briefly, the experimental session was divided into three phases. 

Phase one: Pre-stress manipulation attentional bias assessment phase.  

 During this phase participants completed 256 trials of the dot probe task 

(DPT) to assess their dispositional attentional bias to negative emotional 

information and junk food information. Participants rated their negative mood on 

the mood visual analogue scale (MVAS) prior to and upon completion of this 

phase.  

Phase two: Stress manipulation attentional bias assessment phase.  

 Participants were brief on the anagram task and then completed one 3-

minute block of the anagram task following which they rated their negative mood 

on the MVAS. Participants then completed 8-blocks of 32-DPT trails 

immediately preceded and proceeded by rating their negative mood on the 
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MVAS. Participants then completed a final 1-minute block of the anagram task 

and rated their mood on the MVAS for the last time. 

Phase three: Behavioural consumption phase. 

 Participants then rated their hunger on the hunger visual analogue scale 

(HVAS) and then completed the consumption taste-test before completing a final 

HVAS, the emotional consumption of food questionnaire and the Dutch eating 

behaviour questionnaire. Upon completion of the Questionnaires participant’s 

height and weight were measured for the calculation of BMI [kg/m2]. All 

participants were then fully debriefed. See figure 11.2 for a schematic 

representation of the study procedure.  
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Figure 10.2. Schematic representation of the study procedure.
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Results 

Data Screening 

 All demographic information, questionnaire responses, consumption data 

and attentional bias scores were screened for missing values and violations of 

normality. Overall, four participants had at least one missing value on their 

questionnaire data, with one participant choosing not to complete the Dutch 

Eating Behaviour Questionnaire (DEBQ). In total 0.37% of questionnaire data 

was missing, and except for the participant who did not complete the DEBQ, 

missing values on questionnaire data were imputed using expectation 

maximization procedures since missing data could be inferred form a 

participant’s other responses on that scale. This rendered the sample size n=81 for 

analysis involving DEBQ-Restraint scores and DEBQ-External eating scores. 

Most variables were normally distributed with absolute skew and kurtosis values 

less than 2 and 4 respectively. However, age, hours since last eaten and 

attentional bias scores to negative emotional information were positively kurtoic 

with kurtosis values of 4.45, 8.40 and 12.86 respectively.  As a result, non-

parametric tests were used to compare participants in the two stress conditions on 

age and hours since last eaten, and bootstrapped 95% confidence intervals were 

used to judge the significance of correlation and regression analyses involving 

attentional bias scores to negative emotional information.  

Initial Hunger 

 Since state hunger would impact on consumption and has also been shown 

to impact on individuals cognitive biases to food information in healthy controls 

(e.g., Castellanos et al., 2009) there was a requirement that participants in to the 

two stress conditions did not differ in their hunger ratings prior to commencing 
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the experimental session. Participants assigned to the two stress conditions were 

thus compared on their initial hunger ratings as well as on the hours since they 

had last consumed anything but water variable (see table 11.0 for descriptive 

statistics). Importantly, there was no significant difference between participants in 

the two conditions on either their initial hunger ratings, t(80)=-.01, p=.991, nor on 

the hours since they had last eaten, U=642.50, p=.064. 

Table 11.0 

Hunger Variable Descriptive Statistics per Anagram Condition Group   

 

Low Stress Condition (n=42) 
 

High Stress 
Condition (n=40)  

  M SD   M SD   
Hours since last eaten 5.04 5.73  2.93 2.86  
initial hunger 4.51 1.93  4.50 1.93  

 

Baseline Mood Check 

 To ensure that participants in the two stress conditions did not differ in 

their negative mood state prior to being exposed to the stress manipulation task a 

2 (Assessment time; pre phase 1, post-phase 1) x 2 (Stress condition; low stress, 

high stress) mixed design ANOVA was conducted with negative mood scores as 

the dependent variable. The results revealed a significant main effect of 

Assessment time, F(1, 80)=17.67, p<.001, ηpartial
2 =.18, reflecting an increase in 

negative mood scores form pre-phase 1 (M=29.53, SE=1.84) to post-phase 1 

(M=35.65, SE=1.86). Importantly, there was no significant main effect of Stress 

condition, F(1, 80)=.12, p=.731, nor was there a significant interaction of 

Assessment time and Stress Condition , F(1, 80)=3.53, p=.064. Thus, participants 

in the two stress conditions did not differ in their negative mood state prior to 

being exposed to the stress manipulation task.   
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Assumption Testing 

Assumption one: Mood manipulation check. 

Th first assumption to be verified was that the high stress condition will 

elicit greater elevations in negative mood state compared with the low stress 

condition. This assumption needed to be satisfied while participants were 

completing the 256 dot probe task (DPT) trials during phase 2 of the experiment, 

and immediately prior to the consumption taste test in phase three of the 

experiment.  The test whether the high stress condition elicited significantly 

greater elevations in negative mood compared to the low stress condition, and 

that this differential negative mood persisted across the trials of the dot probe task 

completed in phase 2 of the experiment, mean negative mood scores at each of 

two points during Phase 2 were computed: pre DPT (immediately after an 

anagram block) and; post DPT (prior to any subsequent anagram block). These 

two mean negative mood scores were entered as the dependent variable in a 

mixed design ANOVA. Specifically, a 2 (Assessment time; pre DPT, post DPT) x 

2 (Stress condition; high stress, low stress) mixed design ANOVA was 

performed.  Importantly, there was a significant main effect of Stress condition, 

F(1, 80)=7.86. p=.006, ηpartial
2=.09, with participants in the high stress condition 

(M=43.40, SE=2.35) reporting greater negative mood than those in the low stress 

condition (M=34.21, SE=2.29). There was also a significant main effect of 

Assessment time, F(1, 80)=9.95, p=.002, ηpartial
2=.11, with negative mood scores 

decreasing from prior to commencing trials of the DPT (M=40.00, SD=1.64) to 

completion of the DPT trials (M=37.61, p=1.73). There was also a significant 

two-way interaction of Assessment time and Stress condition, F(1, 80)=13.26, 

p<.001, ηpartial
2=.14. Examining the simple main effects showed that this 
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significant two-way interaction occurred because there was a significant decrease 

in average negative mood scores for participants in the high stress condition from 

prior to commencing the DPT trials (M=45.97, SE=2.34) to completion of the 

DPT trials (M=40.82, SE=2.47), but for participants in the low stress condition 

there was no significant difference in their average negative mood sores from 

prior to commencing the DPT trials (M=34.02, SE=2.29) to completion of the 

DPT trials (M=34.39, SE=2.41). Importantly, despite evidence that the negative 

mood state of participants in the high stress condition dissipated across the 

completion of DPT trials, on average, there was still a trend towards significance 

for participants in the two stress conditions to be experiencing differential 

negative mood state upon completion of the DPT trials, t(80)=-1.86, p=.066. 

Thus, participants in the high-stress condition, on average, completed the second 

256 trials of DPT (during Phase 2 of the experimental session) while 

experiencing significantly greater negative mood compared with participants in 

the low stress condition. The significant two-way interaction of Assessment time 

and Stress condition is depicted in figure 11.3. 
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Figure 11.3. Graph depicting the two-way interaction of Assessment time and 
Stress condition.  
 
 Upon completion of the last lot of DPT trails, participants were exposed to 
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presented during Phase 2 of the experiment. Importantly, this differential negative 

mood state was also present immediately prior to the consumption taste test. 

Assumption two: The NECJF-scale is measuring individual 

differences in negative emotional consumption of junk food. 

Prior to testing the two proposed models of NECJF, the assumption that 

the negative emotional consumption of junk food scale (NECJF-scale), of the 

Emotional Consumption of Food Questionnaire, is measuring individual 

differences in the propensity to consume a greater amount of junk food in 

response to negative emotions arising from an unpleasant or stressful experience 

needed to be verified. The prediction derived from this assumption is that 

exposure to the high stress condition, but not the low stress condition, will result 

in greater junk food consumption, and this association will be mediated by 

negative mood scores, but only for participants scoring high on the NECJF-scale 

and not for participants scoring low on the NECJF-scale. This prediction was 

tested via a moderated mediation analysis which was conducted using the 

PROCESS macro for SPSS (model=14). See figure 11.4 for a conceptual diagram 

of this moderated-mediation.  

Figure 11.4. Conceptual diagram of the moderated mediation pertaining to the 
testing of assumption two.  
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Total kilojoules consumed was entered as the dependent variable, stress 

condition was a dichotomously scored independent variable, negative mood 

scores taken immediately prior to the consumption taste-test were entered as the 

mediator variable, and NECJF-scale scores were entered as a moderator of the 

indirect effect. Support for this prediction will be provided by a significant index 

of moderated mediation, which quantifies the linear relationship between the 

indirect effect and the moderator variable (Hayes, 2015), if the mediation effect 

predicts greater junk food consumption in response to increased negative mood 

scores for participants in the high stress condition scoring high on the NECJF-

scale, and less junk food consumption in response to increased negative mood 

scores for participants in the high stress condition scoring low on the NECJF-

scale.  

In performing the moderated mediation, 95% bootstrapped confidence 

intervals (resampled 10000 times) were used to judge the significance of the 

indirect effect and the index of moderated mediation. A significant moderation 

effect was followed-up using the pick-a-point approach for values of the 

moderator equal to the mean, and one standard deviation below and above the 

mean. To aid in interpretation of the regression coefficients, stress condition was 

coded as .50 for the low stress condition and -.50 for the high stress condition, 

and predictor variables were mean centred.  

The regression model predicting the mediator was significant, R=.26, 

R2=.07, F(1, 80)=5.61, p=.020, with stress condition significantly predicting 

negative mood scores, ai=-10.31, p=.020, with those in the high stress condition 

scoring 10.31 units higher on their negative mood scores, on average, than those 

in the low stress condition. However, the model predicting total kilojoules 
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consumed was not significant, R=.23, R2=.05, F(4, 77)=1.04, p=.393. As can be 

seen in table 11.1 neither stress condition, negative mood scores, nor the 

interaction of negative mood scores and NECJF-scale scores significantly 

predicted consumption. Moreover, the index of moderated mediation was not 

significant, B=-18.63, SE=28.75, 95% CI [-89.62, 28.11], reflecting that the non-

significant mediation effect was not conditional upon NECJF-scale scores16. 

Consequently, there was no support for the prediction that participants in the high 

stress condition, but not the low stress condition, will consume greater amounts 

of junk food and that this association will be mediated by negative mood scores, 

but only for participants scoring high on the NECJF-scale and not for participants 

scoring low on this scale. Thus, the assumption that the NECJF scale is assessing 

individual differences in the propensity to consume a greater amount of junk food 

in response to negative emotional states was not verified by the data.  

 

 

 

 

 

                                                 
16 The results of this moderated mediation were unchanged when (i) initial hunger ratings and age 
were included as covariates. Other potential covariates including Dutch eating behaviour external 
eating scores, Dutch eating behaviour questionnaire restraint scores and hours since the 
participant had last consumed anything but water were not included as covariates since they were 
not significantly correlated with kilojoules consumed. When kilojoules of sweet junk food 
consumed (i.e. sum of the kilojoules of MnMs and chocolate chip cookies consumed) was the 
dependent variable, there was a trend towards stress condition significantly predicting the 
kilojoules of sweet junk food consumed, c’=-203.24, p=.051, with participants in the low stress 
condition on average consuming 203.24 kilojoules less compared with participants in the high 
stress condition. Additionally, there was a trend towards the interaction of negative mood scores 
and NECJF-scale scores significantly predicting the kilojoules of sweet junk food consumed, 
b3i=2.87, p=.064. However, importantly, the index of moderated mediation was not significant, 
B=-29.60, SE=22.84, 95% CI [-91.39, 2.87], reflecting that the mediation effect was not 
conditional upon NECJF-scale scores.  
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Table 11.1  

Unstandardised regression coefficients and 95% confidence intervals for the 

mediating role of negative mood in the relationship between stress condition and 

consumption, conditional upon NECJ-scale scores. 

Model Predictors  Coefficients SE p 95% CI 
Outcome: 
Negative 
Mood 
scores   

 

    

 Constant i1 .16 2.18 .954 [-4.21, 4.46] 

 Stress Condition a1 -10.31 4.36 .020 [-18.98, -1.65] 

       

Outcome: 
KJs 
Consumed Constant 

i1 1087.09 71.20 .000 [945.31, 1228.87] 

 Negative Mood scores b1i 2.77 3.77 .465 [-4.73, 10.27] 

 Stress Condition c’ -139.69 142.23 .329 [-442.91, 143.52] 

 NECJF- scale scores b2 26.92 55.93 .632 [-84.45, 138.30] 

 

Negative Mood scores * 
NECJF-scores 

b3i 1.81 2.12 .397 [-2.42, 6.03] 

 

 

 

Figure 11.5. A statistical diagram of the moderated mediation pertaining to the 
testing of assumption two. All numbers are unstandardised Ordinary Least Square 
regression coefficients. *p<.05.  
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 Overall, the assumption that the NECJF-scale is measuring individual 

differences in the propensity to consume a greater amount of junk food in 

response to negative emotional states following a stressful or unpleasant 

experience was not verified by the data. There are two possibilities for why the 

data failed to support the assumption that the NECJF-scale is measuring 

individual differences in NECJF. The first possibility is that the NECJF-scale 

does the validly capture individual differences in NECJF. The second possibility 

is that the NECJF-scale is measuring individual differences in NECJF, but that 

variation in consumption within the contrived laboratory experience is not 

accurately indexing the real-world phenomenon of NECJF. As such, the NECJF-

scale might be validly capturing individual differences in NECJF, but the 

manifestation of NECJF is not being sensitively captured within the contrived 

laboratory experience. This second possibility would permit components of the 

two hypothesised models of NECJF to be tested. If the NECJF-scale is measuring 

individual differences in NECJF, but this real-world phenomenon was not 

sensitively captured in the contrived laboratory experience, then it would be 

expected that (i) those scoring high on this scale will respond to the high stress 

condition with greater elevations in negative mood than those scoring low on this 

scale (ii) those scoring high on this scale will have a stronger dispositional 

attentional bias to negative emotional information and (iii) for participants in the 

high stress condition elevations in negative mood will elicit a temporarily 

stronger attentional bias to appetitive junk food information in those scoring high 

on this scale.  Accordingly, on the assumption that the NECJF-scale is measuring 

individual differences in NECJF, but that this real-world phenomenon was not 
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sensitively captured in the contrived laboratory experience, the planned analysis 

to test to two hypothesised models were performed and are reported below. 

Testing the Attentional Bias to Negative Emotional Information Model 

Negative Emotional Consumption of Junk Food  

 This first model of NECJF proposes that individuals prone to NECJF 

experience greater elevations in negative mood in response to a stressor, 

compared with those who are not prone to NECJF, because they have a stronger 

dispositional attentional bias to negative emotional information, and elevations in 

negative mood mediates the association between a stressor and junk food 

consumption. The first prediction derived from this model is that for participants 

in the high stress condition, but not the low stress condition, participants scoring 

higher on the NECJF-scale will experience greater elevations in negative mood 

scores, while those scoring lower on the NECJF-scale will experience less 

elevations in negative mood scores. The second prediction derived from this 

model is that participants scoring higher on the NECJF-scale will have a stronger 

dispositional attentional bias to negative emotional information than those scoring 

lower on the NECJF-scale. The third prediction derived from this model is that a 

dispositional attentional bias to negative emotional information will moderate the 

degree to which the high stress condition elevates negative mood.  

Did participants scoring higher on the NECJF-scale experience 

greater elevations in negative mood in response to the high stress 

anagram condition? 

To test the prediction that for participants in the high stress condition 

group, but not the low stress condition, participants scoring higher on the NECJF-

scale will experience greater elevations in negative mood scores than those 
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scoring lower on the NECJF-scale a Pearson correlation was calculated between 

NECJF-scale scores and elevation in negative mood scores for participants in the 

high stress condition. Elevation in negative mood scores were calculated by 

subtracting participants negative mood scores immediately prior to the first block 

of anagrams from their negative mood scores immediately following the final 

block of anagrams. Positive values reflect an increase in negative mood from pre 

to post stress manipulation phase, while negative values reflect a decrease in 

negative mood from pre to post stress manipulation. The correlation was 

significant, r=.40, p=.010, with participants exposed to the high stress condition 

scoring more highly on the NECJF-scale reporting greater elevations in negative 

mood than those scoring lower on the NECJF-scale. Thus, the data provided 

support for the first prediction.  

Did participants scoring higher on the NECJF-scale have a stronger 

dispositional attentional bias to negative emotional information? 

To test the prediction that participants scoring higher on the NECJF-scale 

will have a stronger dispositional attentional bias to negative emotional 

information than those scoring lower on the NECJF-scale, a Pearson correlation 

was calculated between NECJF-scale scores and attentional bias scores to 

negative emotional information. A bootstrapped 95% confidence interval was 

used to judge the significant of this correlation as attentional bias scores to 

negative emotional information were non-normally distributed. Recall that a 

positive attentional bias score to negative emotional information indicates an 

attentional bias to negative emotional information compared to positive emotional 

information, while negative values reflect attentional avoidance of negative 

emotional information compared to positive emotional information. Thus, a 
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positive correlation between NECJF-scale scores and attentional bias scores to 

negative emotional information would be anticipated. However, the correlation 

was negligible and non-significant, r=-.00, 95% CI [-.28, .12]. Thus, the data did 

not provide support for this second prediction.  

Did a dispositional attentional bias to negative emotional information 

moderate the degree to which a stressor elevates negative mood? 

To test the prediction that a dispositional attentional bias to negative 

emotional information moderates the degree to which the high stress condition 

elevates negative mood a simple moderation analysis was conducted in SPSS 

using the PROCESS macro (model=1). Elevation in negative mood scores were 

entered as the dependent variable, stress condition was entered as the independent 

variable and attentional bias scores to negative emotional information were 

entered as the moderator variable. To aid in interpretation of the regression 

coefficients stress condition was coded as x=-.50 for the high stress condition and 

x=.50 for the low stress condition, and predictor variables were mean centred.  

 The overall model was not significant, R=.20, R2=.04, F(3, 78)=1.08, 

p=.364. As can be seen in table 11.2 neither stress condition, attentional bias to 

negative emotional information scores nor their interaction significantly predicted 

elevation in negative mood scores. The increase in R2 due to the interaction term 

was not significant, ΔR2=.01, p=.463. Given the non-significant interaction term 

there was no evidence to support the prediction that a dispositional attentional 

bias to negative emotional information will moderate the degree to which a 

stressful experience elicits elevations in negative mood.  
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Table 11.2.  

Unstandardised regression coefficients for the moderating role of a dispositional 

attentional bias to negative emotional information on the association between 

stress condition and elevations in negative mood.  

Model Predictor  Coefficients SE p 95% CI 
Outcome:  
Elevation 
in 
negative 
mood 
scores   

 

    
 Constant i1 2.63 2.00 .193 [-1.35, 6.62] 

 Stress condition b1 -6.30 4.00 .120 [-14.27, 1.68] 

 

AB negative emotional 
information 

b2 .02 .04 .563 [-.06, .11] 

  

Stress condition * AB 
negative emotional 
information 

b3 -.06 .08 .463 [-.23, .10] 

Note. N=82. AB=attentional bias 

 

 

 

Figure 11.6. A statistical diagram of the moderating role of a dispositional 
attentional bias to negative emotional information in the association between 
stress condition and elevations in negative mood.  All numbers are 
unstandardised Ordinary Least Square regression coefficients.*p<.05.  
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Summary of the results testing the attentional bias to negative 

emotional information model of NECJF.  

 The first prediction that for participants in the high stress condition, 

participants scoring higher on the NECJF-scale will experience greater elevations 

in negative mood scores, while those scoring lower on the NECJF-scale will 

experience less elevations in negative mood scores was supported by the data. 

However, the candidate explanation, that is a stronger dispositional attentional 

bias to negative emotional information in those scoring higher on the NECJF-

scale than those scoring low on this scale, for this first predicted effect was not 

observed. Moreover, a stronger dispositional attentional bias to negative 

emotional information did not predict greater elevations in negative mood in 

response to the high stress condition. Thus, overall the results did not provide 

support for the first hypothesised model of NECJF.  

Testing the Attentional Bias to Appetitive Junk Food Information Model of 

Second Negative Emotional Consumption of Junk Food.  

This second model of NECJF proposes that while in a negative mood 

state, following a stressor, individuals prone to NECJF will have a stronger 

attentional bias to appetitive junk food information, compared with those not 

prone to NECJF, and this attentional bias will mediate the association between 

negative mood and junk food consumption for individuals prone to NECJF. The 

first prediction derived from this model is that the negative mood evoked by 

exposure to the high stress condition will elicit a stronger attentional bias to junk 

food stimuli in those scoring high on the NECJF-scale than in those scoring low 

on the NECJF-scale. The second prediction derived from this model is that the 

negative mood evoked by the high stress condition will result in greater junk food 
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consumption, and an attentional bias to junk food information while in a negative 

mood state will mediate the association between negative mood and junk food 

consumption for those participants scoring high on the NECJF-scale, but not for 

those scoring low on the NECJF-scale.  

Did participants scoring higher on the NECJF-scale have a stronger 

attentional bias to junk food information while in a negative mood 

state than those scoring lower on the NECJF scale? 

To test the prediction that for participants in the high stress condition, 

elevations in negative mood will elicit a stronger attentional bias to junk food 

stimuli in those scoring high on the NECJF-scale than those scoring low on the 

NECJF-scale a mixed design ANOVA was conducted with attentional bias scores 

to junk food information entered as the dependent variable. Before performing 

the ANOVA a second between-groups factor was created by placing participants 

into a high and low NECJF group using a median split on NECJF-scale scores 

(low NECJF <5.25, high NECJF >5.25). A 2 (Assessment time; phase 1, phase 2) 

x 2 (Stress condition; high stress, low stress) x 2 (NECJF group; high, low) mixed 

design ANOVA was conducted. This prediction would be supported by a 

significant 3- way interaction reflecting that for participants in the high stress, but 

not the low stress, condition there will be an increase in the attentional bias score 

to junk food information from phase 1 to phase 2, and this 2-way interaction will 

only be significant for those participants who are in the high NECJF group, and 

not significant for those participants who are in the low NECJF group. However, 

the results of the ANOVA showed that this 3-way interaction was not significant, 

F(1, 78)=.07, p=.800. There was however, a 2-way interaction of Assessment 

time and NECJF group, F(1, 78)=5.46, p=.022, n2=.07, reflecting that for 
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participants in the high NECJF group there was an increase in the strength of 

their attentional bias to junk food information from phase 1 (M=-7.71, SE=5.49) 

to phase 2 (M=.11, SE=5.54), while for participants in the low NECJF group 

there was a decrease in the strength of their attentional bias to junk food 

information from phase 1 (M=10.81, SE=5.51) to phase 2 (M=-4.46, SE=5.56). 

There were no other significant 2-way interactions or main effects. Given that the 

3-way interaction was not significant, the data did not support the prediction that, 

for participants in the high stress condition, elevations in negative mood will 

elicit a temporarily stronger attentional bias to junk food information for those 

participants scoring high on the NECJF-scale compared with those scoring low 

on the NECJF-scale.   

Did an attentional bias to junk food information mediate the 

association between negative mood and junk food consumption in 

participants scoring high on the NECJF-scale?  

A moderated mediation analysis was performed using the PROCESS 

macro for SPSS (model=7) to test the prediction that the negative mood evoked 

by the high stress condition will result in greater junk food consumption, and an 

attentional bias to junk food information while in a negative mood state will 

mediate the association between negative mood and junk food consumption for 

those participants scoring high on the NECJF-scale, but not for those scoring low 

on the NECJF-scale (see figure 11.7). Only participants exposed to the high stress 

condition were included in this analysis (n=40). Total kilojoules consumed was 

entered as the dependent variable, negative mood scores immediately prior to the 

taste test as the independent variable, attentional bias scores to junk food 
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information assessed during phase 2 as the mediator variable and NECJF-scale 

scores were entered as a moderator of the indirect effect.  

Figure 11. 7. Conceptual diagram of the moderated mediation pertaining to the 
testing of model two of NECJF. AB=attentional bias.  
 

In performing the moderated mediation, 95% bootstrapped confidence 

intervals, resampled 10000 times, were used to judge the significance of the 

indirect effect and the index of moderated mediation. Significant moderation 

effects were followed-up using the pick-a-point approach for values of the 

moderator equal to the mean, and one standard deviation below and above the 

mean. To aid in interpretation of the regression coefficients the predictor 

variables were mean centred. Support for this prediction would be provided by a 

significant index of moderated mediation, with negative mood predicting a 

stronger attentional bias to junk food information, and a stronger attentional bias 

score to junk food information predicting greater junk food consumption, but 

only for participants scoring high on the NECJF-scale and not for participants 

scoring low on the NECJF-scale.  

 The regression model predicting the mediator was not significant, R=.20, 

R2=.04, F(3, 36)=.50, p=.685. As can be seen in table 11.3 neither negative mood 

scores, NECJF-scale scores nor their interaction significantly predicted 

attentional bias scores to junk food information assessed during phase 2 of the 
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experiment. The model predicting total kilojoules consumed was significant, 

R=.40, R2=.16, F(2, 37)=3.61, p=.037, with attentional bias scores to junk food 

information significantly predicting consumption, bi=6.57, p=.039, with two 

participants in the same stress condition, but who differed by one unit on their 

attentional bias score to junk food information differing in their consumption by 

6.57 kilojoules when average on NECJF-scale scores. Since the sign of the 

coefficient was positive the model predicts that participants with a stronger 

attentional bias to junk food information consume more junk food than those with 

a weaker attentional bias to junk food information. Importantly, however, the 

index of moderated mediation was not significant, B=1.06, SE=1.32, 95% CI [-

1.30, 3.99], reflecting that the mediation effect was not conditional upon NECJF-

scale scores17. Thus, there was no support for the prediction that for participants 

in the high stress condition, a stronger attentional bias to junk food information 

while in a negative mood state will mediate the association between negative 

mood scores and junk food consumption in participants scoring high on the 

NECJF-scale, but not for those scoring low on the NECJF-scale.  

 

 

 

 

 

 

                                                 
17 The results were unchanged when initial hunger ratings and body mass index were included as 
covariates. However, when total kilojoules of sweet junk food consumed was entered as the 
dependent variable, the regression model predicting kilojoules consumed was no longer 
significant, R=.37, R2=.14, F(2, 37)=2.96, p=.065, and there was only a trend for attentional bias 
scores to junk food information to predict kilojoules consumed, bi=4.78, p=.058, 95% CI [-.16, 
9.72].   
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Table 11.3.  

Unstandardised regression coefficients and 95% confidence intervals for the 

mediating role of an attentional bias to junk food information in the association 

between negative mood and junk food consumption, conditional upon NECJF-

scale scores.  

 Model Predictors  Coefficient SE p 95% CI 
Outcome: 
AB score 
Junk Food 
Information   

    

 Constant i1 -8.30 5.88 .167 [-20.23, 3.62] 

 Negative Mood Scores a1i -.16 .287 .584 [-.74, .42] 

 NECJF-Scale Scores a2i 3.01 4.59 .516 [-6.29, 12.31] 

 
Negative Mood Scores 
* NECJF-Scale scores a3i .16 .14 .251 [-.12, .44] 

   
    

Outcome: 
KJs 
Consumed Constant i1 1243.94 

1094.
07 .000 

[1033.08, 
1454.81] 

 
AB Junk Food 
Information  bi 6.57 3.07 .039 [3.56, 12.79] 

 Negative Mood Scores c’ 7.76 4.60 .100 [-1.56, 17.08] 
Note. N=40. AB=attentional bias.  
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Figure 11.8. Statistical diagram of the moderated meditation pertaining to the 
testing of the attentional bias to appetitive junk food information model of 
NECJF. All numbers are unstandardised Ordinary Least Squares regression 
coefficients. *p<.05. n=40.  
 

Summary of the results testing the attentional bias to appetitive junk 

food information Model of Negative Emotional Consumption of Junk 

Food.  

 Overall, the results did not provide support for the second proposed model 

of NECJF. Exposure to the high stress condition, which elicited significantly 

greater negative mood relative to the low stress condition, did not elicit a stronger 

attentional bias to junk food information for those scoring high on the NECJF-

scale. Moreover, a stronger attentional bias to junk food information while 

experiencing a negative mood state did not mediate the association between 

negative mood and junk food consumption irrespective of NECJF-scale scores.   

 Discussion 

 The purpose of the current study was to test two independent models of 

negative emotional consumption of junk food (NECJF). The attentional bias to 
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negative emotional information model proposes that individuals prone to NECJF 

experience greater elevations in negative mood in response to a stressor, 

compared with those who are not prone to NECJF, because they have a stronger 

dispositional attentional bias to negative emotional information relative to 

positive emotional information, and elevations in negative mood mediates the 

association between a stressor and junk food consumption. The attentional bias to 

appetitive junk food information model proposes that while in a negative mood 

state, individuals prone to NECJF have a stronger attentional bias to appetitive 

junk food information relative to healthy food information, compared with those 

not prone to NECJF, and this attentional bias mediates the association between 

negative mood and junk food consumption in individuals prone to NECJF. The 

current study employed a new self-report measure, the Emotional Consumption 

of Food Questionnaire, to measure individual differences in NECJF.  

 Prior to testing the validity of the two proposed models it was first 

necessary to verify that the NECJF-scale of the Emotional Consumption of Food 

Questionnaire did indeed measure individual differences in NECJF in the current 

study. The results revealed, however, that scores on the NECJF-scale did not 

moderate the association between negative mood (following exposure to the 

stress manipulation) and consumption of junk food, and nor did they moderate the 

indirect effect of stress condition on junk food consumption through negative 

mood. Thus, there was no evidence that participants scoring higher on the 

NECJF-scale consumed greater amounts of junk food in response to elevations in 

negative mood, elicited by the high stress condition, compared with those scoring 

low on the NECJF-scale. As previously mentioned, there are two possible reasons 

for why the data failed to support this assumption. Firstly, it is possible that the 
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NECJF-scale is not a valid measure of individual differences in NECJF. Secondly 

it is possible that the NECJF-scale is a valid measure of individual differences in 

NECJF, but variation in consumption in the contrived laboratory experience did 

not accurately index the real-world phenomenon of NECJF. Assuming that this 

second possibility is correct and that the NECJF-scale does validly measure 

individual differences in NECJF the planned analyses were performed and the 

results are summarised below.  

 In the current study, statistical tests did not provide support for the overall 

pattern of effects predicted by the attentional bias to negative emotional 

information model of NECJF. While the results did show that those with higher 

scores on the NECJF-scale responded to the high stress condition with greater 

elevations in negative mood compared with those scoring lower on the NECJF-

scale, the second predicted effect, which was a candidate explanation for this first 

predicted effect, was not observed. That is, those scoring higher on the NECJF-

scale did not exhibit a stronger dispositional attentional bias to negative 

emotional information than those scoring lower on the NECJF-scale. Moreover, a 

stronger dispositional attentional bias to negative emotional information did not 

predict greater elevations in negative mood in response to the high stress 

condition.  

 Similarly, in the current study statistical tests did not provide support for 

the overall pattern of effects predicted by the attentional bias to appetitive junk 

food information model of NECJF. Firstly, participants scoring highly on the 

NECJF-scale did not exhibit a statistically significant increase in the strength of 

their attentional bias to junk food information following exposure to the high 

stress condition which elicited significant elevations in negative mood. Moreover, 
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attentional bias scores to junk food information did not mediate the association 

between negative mood and junk food consumption for participant exposed to the 

high stress condition, and this mediation effect was not conditional upon NECJF-

scale scores. Thus, overall, the current study revealed no support for the validity 

of the attentional bias to appetitive junk food information model of NECJF. 

Interestingly though, the results showed that a stronger attentional bias to 

appetitive junk food information predicted greater junk food consumption 

independent of self-reported NECJF-disposition.  However, the same effect was 

not observed in Study 1, despite the two studies recruiting similar samples, using 

the same stimulus images in the dot probe task, the same stress manipulation task 

and the same consumption taste test. Thus, this result should be interpreted 

cautiously.  

 Overall, the current study revealed no support for the validity of either of 

the two hypothesised models of NECJF. However, it is important to remember 

that these results only hold if it is assumed that the NECJF-scale does validly 

measure individual differences in NECJF. On the other hand, if it is assumed- as 

the current results suggest- that the NECJF-scale does not measure individual 

differences in NECJF, then the validity of the two hypothesised models remains 

to be tested. This is because if this scale is not a valid measure of individual 

differences in NECJF, then the individual difference dimension the two models 

were proposed to explain was not successfully measured. Consequently, the 

validity of the two hypothesised models could not have been tested in this study. 

Hence, it remains possible that one or both of the models do account for 

individual differences in the propensity to consume a greater amount of junk food 

in response to negative emotional states. It is therefore important to consider 
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whether the NECJF-scale does validly measure individual differences in NECJF 

and instead whether the contrived laboratory experience failed to sensitively 

capture the real-world phenomenon of NECJF, or whether the NECJF-scale does 

not validly measure individual differences in NECJF. These considerations will 

be turned to in the general discussion for research section three (chapter thirteen).  
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Chapter Twelve: Revisiting the Role of Approach Biases to Negative Emotional 

Information and Appetitive Junk Food Information in Negative Emotional 

Consumption of Junk Food. 

Introduction 

The results of the second research section of this thesis provide support 

for the claim that the consumption of junk food in response to negative emotions 

contributes to weight gain. Given the increasing prevalence of being overweight 

and obese since the 1970s (Swinburn et al., 2011), it is important for research to 

illuminate the mechanisms underpinning individual differences in the propensity 

to consume junk food in response to negative emotions. Recall that the 

phenomenon of eating a greater amount of junk food in response to negative 

emotions, elicited following exposure to an unpleasant or stressful experience, 

will be referred to as negative emotional consumption of junk food (NECJF). 

Individual differences in the propensity to engage in NECJF will be labelled 

NECJF-disposition. The aim of Study 6 was to subject two hypothesised models 

of NECJF to empirical scrutiny. Each of the hypothesised models implicates an 

approach bias- one a dispositional approach bias to negative emotional 

information over positive emotional information and one a temporarily stronger 

approach bias to appetitive junk food information over healthy food information 

while in a negative mood- as a source of variation contributing to individual 

differences in NECJF.  

 Recall from chapter two and four that the hypothesised approach bias to 

negative emotional information model proposes that females prone to NECJF 

experience greater elevations in negative mood in response to a stressor, 

compared with those who are not prone to NECJF, because they have a stronger 
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dispositional approach bias to negative emotional information, and elevations in 

negative mood mediates the association between a stressor and junk food 

consumption (see figure 12.0). The approach bias to negative emotional 

information model is the second variant of the cognitive bias to negative 

emotional information model of NECJF.  

 

Figure 12.0 The hypothesised approach bias to negative emotional information 
model of negative emotional consumption of junk food. ApB=approach bias.  
 

Recall from chapter two and four that the hypothesised approach bias to 

appetitive junk food information model of NECJF proposes that, while in a 

negative mood state, individuals prone to NECJF will have a stronger approach 

bias to appetitive junk food information, compared with those who are not prone 

to NECJF, and this approach bias will mediate the association between negative 

mood and junk food consumption in those prone to NECJF (see figure 12.1). The 

approach bias to appetitive junk food information model is the second variant of 

the hypothesised cognitive bias to appetitive junk food information model of 

NECJF.  
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Figure 12.1. The hypothesised approach bias to appetitive junk food information 
model of negative emotional consumption of junk food. ApB=approach bias.  
 

To subject these two hypothesised models of NECJF to empirical scrutiny 

in the current study, females who varied in their tendency to eat junk food in 

response to negative emotions were recruited. The newly developed Emotional 

Consumption of Food Questionnaire was employed to measure individual 

differences in the tendency to consume a greater amount of junk food in response 

to negative emotions arising from unpleasant or stressful situations. This 

questionnaire was chosen as it was shown to be capable of discriminating NECJF 

from other forms of emotional consumption (e.g., positive emotional 

consumption of junk food) in research section two. Additionally, the NECJF-

scale was shown to correlate positively with the overarching phenomenon of 

interest, that is body mass index (BMI), in a female sample in research section 

two.  

A modified version of the approach-avoidance task (AAT) developed by 

Rinck and Becker (2007) was employed in the current study to measure 

participants approach bias (i) towards negative emotional information over 

positive emotional information and, (ii) towards junk food information over 

healthy food information. To measure these approach biases two sets of stimuli 

were required. To measure the approach bias to negative emotional information a 
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set of negative emotional stimuli and positive emotional stimuli were required. 

This allowed for the calculation of an approach bias score indexing whether 

participants showed an approach bias to negative emotional information over 

positive emotional information. For the approach bias to junk food information a 

set of junk food stimuli and healthy food stimuli were required. This allowed for 

the calculation of an approach bias score indexing whether participants showed 

an approach bias to junk food information over healthy food information. To 

examine whether elevations in negative mood following exposure to a stressor 

elicit an enhanced approach bias to appetitive junk food information relative to 

healthy food information participants completed trials of the AAT both prior to a 

stress manipulation and following a stress manipulation.  

The procedure employed in Study 6 replicated the structure of the 

experimental session in Study 2. Participants first completed 256-trials of the 

AAT to measure their dispositional approach bias towards negative emotional 

information and junk food information. Participants were then exposed to a high 

stress or low stress condition of a stress manipulation task. The high stress 

condition was designed to elicit significantly greater elevations in negative mood 

state while the low stress condition was designed so as not to elicit significant 

elevations in negative mood. Participants then completed a second lot of 256 

trials of the AAT (with intervening “top ups” of the stress manipulation task) to 

measure their approach bias to junk food information while in a negative mood 

state. Throughout the experiment participants rated the intensity of their negative 

mood state on a visual analogue scale. Following completion of the AAT and 

completion of the stress manipulation task, participants partook in a consumption-

taste test of four bite sized junk foods: potato crisps, salted pretzels, MnM’s, and 
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mini chocolate chip cookies. The consumption taste-test provided a measure of 

the total kilojoules of junk food each participant consumed.  

Prior to testing the validity of the two hypothesised models of NECJF 

under empirical scrutiny two assumptions must first be verified. The first 

assumption to be verified is that exposure to the high stress condition elicited 

significantly greater elevations in negative mood compared with the low stress 

condition. The second assumption to be verified is that the NECJF-scale, of the 

newly developed Emotional Consumption of Food Questionnaire, is measuring 

individual differences in the tendency to consume a greater amount of junk food 

in response to negative emotional states elicited following exposure to a stressor. 

This second assumption would be verified by confirming the prediction that 

exposure to the high stress condition, but not the low stress condition, elicits 

increased junk food consumption and that this association is mediated by negative 

mood scores, but only for those scoring high on the NECJF-scale, and not for 

those scoring low on the NECJF-scale. Only if these two assumptions are met can 

the validity of the proposed models of NECJF be tested. Only if this second 

assumption is meet will it be known that participants with a propensity to 

consume a greater amount of junk food in response to negative emotions are 

being distinguished from, and compared to, participants who do not have a 

propensity to consume a greater amount of junk food in response to negative 

emotions.  

To summarise, the current study set out to subject two hypothesised 

models of NECJF to empirical scrutiny. The approach bias to negative emotional 

information model proposes that females prone to NECJF experience greater 

elevations in negative mood in response to a stressor, compared with those who 
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are not prone to NECJF, because they have a stronger dispositional approach bias 

to negative emotional information, and this elevation in negative mood mediates 

the association between a stressor and junk food consumption. Observation of the 

following predictions will serve to confirm this first hypothesised model: 

1. For participants in the high stress condition, but not the low stress 

condition, those scoring higher on the NECJF-scale will experience 

greater elevations in negative mood, while those scoring lower on the 

NECJF-scale will experience less elevations in negative mood.  

2. Participants scoring higher on the NECJF-scale will have a stronger 

dispositional approach bias to negative emotional information than those 

scoring lower on the NECJF-scale. 

3. A dispositional approach bias to negative emotional information will 

moderate the degree to which the high stress condition elevates negative 

mood.  

The approach bias to appetitive junk food information model proposes that 

while in a negative mood state, those prone to NECJF will have a stronger 

approach bias to appetitive junk food information, compared with those not prone 

to NECJF, and this approach bias will mediate the association between negative 

mood and junk food consumption in those prone to NECJF. Confirmation of the 

following two predictions will serve to confirm this second model: 

1. The negative mood evoked by the high stress condition will elicit a 

stronger approach bias to junk food stimuli in those scoring high 

on NECJF-scale than in those scoring low on the NECJF-scale.  

2. The negative mood evoked by the high stress condition will result 

in greater junk food consumption, and an approach bias to junk 
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food information while in a negative mood state will mediate the 

association between negative mood and junk food consumption for 

those participants scoring high on the NECJF-scale, but not for 

those scoring low on the NECJF-scale.  

Method 

Participants 

 Female participants were recruited to test the two hypothesised models of 

negative emotional consumption of junk food (NECJF) as this is a phenomenon 

most often seen in females (e.g., Oliver et al., 2000; Zellner et al., 2006). 

Moreover, participants without any dietary restrictions were recruited as 

individuals with specific dietary restrictions may show atypical responses to 

certain food stimuli and food employed in the consumption taste-test was held 

constant across all participants. As with Study 1, a sample size of 80 was deemed 

adequate to detect a medium to large regression coefficient in a moderated-

mediation (PROCESS model=14) based on a simulation study conducted by 

Preacher, Rucker and Hayes (2007).  

 Eighty-one female undergraduate psychology students without any dietary 

requirements participated for partial course credited at the University of Western 

Australia. Participants had a mean age of 18.60 (SD=1.55) and a mean body mass 

index (BMI; [kg/m2]) of 22.11 (SD=3.74). Participants were randomly allocated 

to one of two groups each of which would be assigned to receive different 

experimental conditions. Half of the participants were assigned to a group which 

would receive a high stress experience, while the other half were assigned to a 

group which would receive a low stress experience. This gave rise to a between 

groups factor of Stress condition (high stress vs. low stress). One participant’s 
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computer data failed to save and thus all their data was excluded from the 

analyses. This rendered the sample size n=80. It was necessary that participants in 

the two conditions did not differ on variables known to affect eating including 

age, BMI, dietary restraint and external eating. Additionally, it was important that 

participants in the two conditions did not differ on their Emotional Consumption 

of Food Questionnaire, negative emotional consumption of junk food scale scores 

(NECJF-scale). Participants in the high stress condition had a mean age of 18.74 

(SD=1.47), a mean BMI of 22.99 (SD=3.69) a mean Dutch Eating Behaviour 

Questionnaire (DEBQ) restraint score of 2.82 (SD=.83), a mean DEBQ-external 

eating score of 3.58 (SD=.49) and a mean NECJE-scale score of 4.68 (SD=1.42). 

Participants in the low stress condition had a mean age of 18.50 (SD=1.66), a 

mean BMI of 21.21 (SD=3.67), a mean restraint score of 2.49 (SD=.99), a mean 

DEBQ-external eating score of 3.59 (SD=.51) and a mean NECJF-scale score of 

5.06 (SD=1.27). Participants in the two conditions were compared on these 

variables using independent samples t-tests and a Bonferroni corrected p-value of 

.010 for multiple group comparisons.  The two groups did not differ in terms of 

their age, U=688.00, p=.250, their BMI, t(79)=-2.17, p=.033, their DEBQ-

restraint scores18, Welch’s t(75.81)=-1.61, p=.111, their DEBQ-external eating 

scores, t(79)=.13, p=.893, nor in terms of their NECJF-scale scores, t(79)=1.26, 

p=.21. However, the two groups did differ in their mean BMI, t(79)=-2.17, 

p=.03319. 

                                                 
18 As Levene’s test showed that the assumption of homogeneity of variances was violated for 
DEBQ-restraint (F(1,79)=4.33, p=.041), Welch F test was used to compare the two groups on this 
variable.  
19 Including BMI as a covariate in the subsequent analyses involving stress condition as a 
predictor variable or between subjects factor did not change the results of these analyses and thus 
the results are reported without this covariate for ease of interpretation. 
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Materials 

Apparatus. 

 The apparatus used in this study were identical to those employed in 

Study 2 (see materials section of chapter four).  

Self-report questionnaires. 

 The self-report questionnaires included in the current study were identical 

to those employed in Study 2 and included the Dutch Eating Behaviour 

Questionnaire (DEBQ), the Emotional Consumption of Food Questionnaire 

(ECFQ), the demographics questionnaire, the taste-test questionnaire, the hunger 

visual analogue scale (HVAS) and the negative mood visual analogue scale 

(MVAS). The negative MVAS provided negative mood scores on a scale of 0-90 

with higher scores indicating greater intensity of negative mood. Moreover, two 

composite negative mood scores and an elevation in negative mood score were 

calculated form these negative mood scores. A mean negative mood score prior to 

completing approach avoidance task (ATT) trials in phase two of the experiment 

was calculated. Similarly, a mean negative mood score upon completion of AAT 

trials in phase two of the experiment was calculated. Finally, an elevation in 

negative mood score was calculated for each participant by subtracting their 

negative mood score immediately prior to the stress manipulation task from their 

negative mood score upon completion of the stress manipulation task.  Positive 

values reflect an increase in negative mood state over completion of the anagram 

task, while negative values reflect a decrease in negative mood state.  

Pictorial stimuli. 

 The pictorial stimuli used in the current study were identical to those used 

in Study 2. Briefly, landscape (H: 618 pixels, W: 768 pixels) and portrait (H: 768 
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pixels, W:618 pixels) versions of the 64- images form the Emotional Stimulus Set 

(negative and positive emotional images) and landscape and portrait versions of 

the 64-images from the Food Stimulus Set (junk food and healthy food images) 

were used in this study.  

Anagram letter strings. 

 The “easy anagram” and “difficult anagram” letters strings from Studies 1 

and 2 were utilised in this study (see methods section of chapter three).  

Experimental Tasks 

Approach avoidance task.  

 The characteristics of each trial of the approach-avoidance task were 

identical to those described in the approach avoidance task utilised in Study 2 

(chapter four). The task was employed to measure each participant’s approach-

avoidance bias to negative emotional information over positive emotional 

information and their approach-avoidance bias to junk food information over 

healthy food information. Each trial of the task began with a colour picture 

presented on a computer screen. Participants were required to pull or push a 

joystick in response to the orientation of the picture (i.e., portrait or landscape), 

irrespective of the picture content. When participants pushed on the joystick the 

picture shrank in size until it disappeared off the screen and when participants 

pulled on the joystick the picture grew in size until it disappeared off the screen. 

During a trial if participants made an incorrect response the picture would not 

disappear off the screen and in this case they were instructed to make the 

alternative response. Pictures remained on the screen until the correct response 

was made. For each trial the time from picture onset until the picture had 
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disappeared off the screen was recorded by the computer and used as a measure 

of the participants reaction time (RT).  

Participants completed 512 trials with each of the 128 images presented 

four times; twice in a landscape orientation and twice in a portrait orientation.  

Half of the trials were completed prior to participants being exposed to the stress 

manipulation task in phase one of the experiment (pre-stress manipulation 

approach bias assessment phase) and half of the trials were completed following 

exposure to the stress manipulation in phase two of the experiment (stress 

manipulation approach bias assessment phase). Direction of joystick movement 

in response to image orientation was counterbalanced across participants. Half of 

the participants were instructed to pull the joystick towards themselves if the 

image appeared in a portrait orientation and to push the joystick away from 

themselves if the image appeared in a landscape orientation. The other half were 

instructed to push the joystick away from themselves if the image was presented 

in a portrait orientation and to pull the joystick towards themselves if the image 

was presented in the landscape orientation. 

Calculation of approach bias scores 

The response time (RT) data from the AAT was used to calculate two 

approach bias scores. However, since RT would only be meaningful when 

participants were accurately performing the task there was a requirement that 

participants should achieve a minimum accuracy response criterion of 80%. No 

participants were excluded on the accuracy response criterion with the average 

accuracy response rate at 92.4%. Furthermore, trials in which incorrect joystick 

movements were made were coded as errors and excluded, as were trials with 

RTs less than 200ms and greater than 3000ms since they were assumed to be 
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responses that were due to anticipation or a lapse in concentration (D. Becker et 

al., 2015). This excluded a total of only 6.24% of the RT data suggesting a 

reassuringly high compliance with task instructions. In keeping with previous 

research employing the AAT participants median RTs for each representational 

picture type (negative emotional, positive emotional, junk food and healthy food) 

for each response direction (push, pull) were calculated because median RTs have 

been shown to be less sensitive to outliers and do not require arbitrary cut-off 

points for determining outliers (Heuer et al., 2007; Rinck & Becker, 2007; Wiers 

et al., 2010). These medians were used to calculate two approach bias scores.  

Calculation of an approach bias score to negative emotional 

information.  

An approach bias score indexing each participant’s dispositional tendency 

to approach negative emotional information over positive emotional information 

was calculated using the formula below: 

Approach Bias Score to Negative Emotional Information= (Median RT to 

push negative image � Median RT to pull negative image) � 

(Median RT to push positive image � Median RT to pull positive 

image).  

This approach bias score will be referred to as the “approach bias score to 

negative emotional information”. Positive values reflect an approach bias to 

negative emotional information while negative values reflect an avoidance bias to 

negative emotional information. For each participant this approach bias score was 

calculated using RT data collected during phase 1 (pre-stress manipulation 

approach bias assessment phase) since the approach bias to negative emotional 

information model of negative emotional consumption of junk is concerned with 
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a dispositional tendency to approach negative emotional information over 

positive emotional information. The split-half reliability of this Approach Bias 

Score to Negative Emotional Information was estimated by splitting the AAT into 

odd and even trials. The separate bias indices of each test half were then 

correlated and this correlation coefficient entered into the Spearman-Brown split-

half formula: Rxx= 2rhh / 1 + rhh (Furr & Bacharach, 2008). The reliability of this 

score assessed during phase 1 of the experiment was R=-.19.  

Calculation of an approach bias score to junk food information.  

 An approach bias score indexing the tendency to approach junk food 

relative to healthy was calculated using the formula below: 

Approach Bias Score to Junk Food Information= (Median RT to push 

junk food image � Median RT to pull junk food image) � (Median 

RT to push healthy food image- Median RT to pull healthy food 

image).  

This bias score will be referred to as the “approach bias score to junk food 

information”. Positive values reflect an approach bias to junk food information 

while negative values reflect an avoidance bias to junk food information. This 

approach bias score was calculated twice. Once using RT data collected during 

phase 2 (stress manipulation approach bias assessment phase) since the approach 

bias to appetitive junk food information model of negative emotional 

consumption of junk food is concerned with the tendency to approach junk food 

information while in a negative mood state. Second, using RT data collected 

during phase 1 (pre-stress manipulation approach bias assessment phase) so that 

is could be established whether elevations in negative mood elicited a significant 

change in the strength of participants approach bias to junk food information.  
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The odd-even split-half reliability of the Approach Bias Score to Junk Food 

Information assessed during phase 1 was R=.11. The odd-even split-half 

reliability of this score assessed during Phase 2 was R=.30 for participants in the 

high stress condition and was R=-.36 for participants in the low stress condition.  

Stress manipulation task. 

 The high stress and low stress conditions utilised in the current study were 

identical to those described in Studies 1, 2 and 5.  

Consumption taste-test. 

 The consumption taste-test was identical to that employed in Studies 1, 2 

and 5. It provided a dependent variable of the total kilojoules of junk food 

consumed for each participant. 

Procedure 

Ethics approval was granted by the university of Western Australia’s 

Human Research Ethics Office (reference: RA/4/1/5243). The experiment took 

place in the Centre for the Advancement of Research on Emotion laboratory at 

the University of Western Australia. Each experimental session took 

approximately 75 minutes. As with the other experimental studies in this thesis, 

upon signing up to partake in the experiment participants were instructed to eat 

something 2-hours prior to their experimental session and then to refrain from 

eating or drinking anything but water until their session. The structure of the 

procedure in this study replicate that of Studies 1, 2 and 5. Briefly, participants 

first completed the demographics information sheet, which included a hunger 

visual analogue scale (HVAS), before completing the first 256 approach-

avoidance task (AAT) trials to assess their dispositional approach bias to negative 

emotional information and junk food information (phase one: pre-stress 
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manipulation approach bias assessment phase). Participants rated their mood on 

the mood visual analogue scale (MVAS) prior to and upon completion of Phase 

one. Following this, participants were briefed on the stress manipulation task (i.e., 

anagram task), completed one 3-minute block of anagrams followed by a 

presentation of the MVAS. Participants then completed eight lots of 32 AAT 

trials immediately preceded and proceeded by presentation of the MVAS and 

broken up by 1-minute “top ups” of anagrams to assess their approach bias to 

junk food information while in a negative mood state (Phase two: stress 

manipulation approach bias assessment phase). Participants then completed a 

final 1-minute block of anagrams and rated their mood on the MVAS for the last 

time. Following this, participants rated their hunger on a HVAS and completed 

the consumption taste-test before completing a final HVAS. Following the 

consumption taste-test participants completed the Emotional Consumption of 

Food Questionnaire and the Dutch Eating Behaviour Questionnaire (in that order) 

before having their height and weight measured for calculation of body mass 

index [kg/m2] (Phase three: behavioural consumption phase). All participants 

were fully debriefed. See figure 12. 2 for a schematic representation of the 

experimental session. 
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Figure 12.2 Schematic representation of the experimental session
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Results 

Data Screening 

 All demographic information, questionnaire responses, consumption data, 

and the two approach bias scores were screened for missing values and violations 

of normality. Overall, seven participants had incomplete questionnaire data with 

.69% of the data missing. These missing values were replaced using expectation 

maximization procedures since missing data could be inferred from a 

participant’s other responses on that scale. This rendered the sample size n=80 for 

all analyses. Most variables were normally distributed, including the approach 

bias scores, except for the age variable which was positively kurtoic with a 

kurtosis value of 6.07. Thus, a non-parametric Mann Whitney U test was used to 

compare the two groups on this variable.  

Initial hunger  

 Since state hunger levels have been shown to impact on consumption and 

cognitive biases to food information in healthy weight participants 

(e.g.,Castellanos et al., 2009) there was a requirement that participants in the two 

conditions did not differ in their baseline hunger ratings prior to commencing the 

experimental session. Participants assigned to the two conditions were thus 

compared on their initial hunger ratings as well as on the hours since they had last 

consumed anything but water variable. Importantly, there was no significant 

difference between the two conditions on either initial hunger ratings, t(78)=.45, 

p=.656, nor in the hours since last eaten, t(78)=.71, p=.478. Descriptive statistics 

for these two variables can be seen in table 12.0.  
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Table 12.0  

Hunger variable Descriptive Statistics per Stress Condition 

 

Low Stress 
Condition 

(n=40) 

 
High Stress 
Condition  

(n=40) 
  M SD   M SD 
Hours since last eaten 5.25 1.99  4.94 1.93 
Initial hunger 4.96 4.74  4.51 4.25 

Note. N=80.  

Baseline Mood Check 

To ensure that participants in the two conditions did not differ in their 

negative mood states prior to being exposed to the stress manipulation task a 2 

(Assessment time; pre phase 1, post phase 1) x 2 (Stress condition; low stress, 

high stress) mixed design ANOVA was conducted with negative mood scores as 

the dependent variable. The results revealed a main effect of Assessment time, 

F(1, 78)=26.98, p<.001, n2
partial=.26, with negative mood scores increasing from 

pre phase 1(M=28.46, SE=1.95) to post phase 1 (M=37.50, SE=2.07). There was 

also a significant main effect of Stress condition, F(1, 78)=5.03, p=.028 with 

participants in the high stress condition reporting greater negative mood 

(M=37.05, SE=2.57), prior to being exposed to the stress manipulation task, 

compared to participants in the low stress condition (M=28.91, SE=2.57). 

Consequently, any significant difference in negative mood scores between the 

two conditions following exposure to the stress manipulation may not be 

attributable to the differing task experiences, but rather to pre-existing group 

differences. The 2-way interaction of assessment time and stress condition was 

not significant.  
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Assumption Testing 

Assumption one: Mood manipulation check.  

The first assumption to be verified was that the high stress condition 

would elicit significantly greater elevations in negative mood compared to the 

low stress condition. This assumption needs to be satisfied (i) across the 256 trials 

of the approach-avoidance task (AAT) completed during phase 2 of the 

experiment and, (ii) immediately prior to the taste test. To examine this 

assumption across the 256 trials of the AAT mean negative mood scores at each 

of two points during phase 2 were computed: pre AAT trials (immediately after 

completing anagrams) and; post AAT trials (prior to any subsequent anagrams).  

These two negative mood scores were subjected to a 2 (Assessment time; pre 

AAT; post AAT) x 2 (Stress condition; high stress, low stress) mixed design 

ANOVA. Importantly, the results revealed a significant main effect of Stress 

condition, F(1, 78)=21.12, p<.001, n2
partial=.21, with participants in the high stress 

condition reporting significantly greater negative mood scores (M=46.27, 

SE=2.55) compared with participants in the low stress condition (M=29.70, 

SE=2.55). There was no main effect of assessment time, F(1, 78)=.30, p=.584 and 

no significant 2-way interaction, F(1, 78)=3.64, p=.060, indicating that the 

elevated negative mood state for participants in the high stress condition did not 

significantly dissipate across completion of the AAT trials.  

Upon completion of the last lot of AAT trials, participants were exposed 

to a final “top up” of the stress manipulation task prior to rating their negative 

mood one last time. An independent samples t-test on these final negative mood 

scores was conducted to verify that, immediately prior to the consumption taste 

test, participants in the high stress condition were experiencing greater negative 
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mood than those in the low stress condition. The t-test was significant, t(78)=-

3.78, p<.001, reflecting that participants in the high stress condition (M=48.40, 

SE=3.72) were experiencing significantly greater negative mood prior to the 

consumption taste test than participants in the low stress condition (M=31.25, 

SE=2.59).  

 Overall, although participants in the high stress condition were 

experiencing significantly greater negative mood prior to being exposed to the 

stress manipulation task, analysis of the mood rating data suggested that this 

elevation in negative mood score in the high stress condition increased following 

exposure to the stress manipulation task and persisted throughout the second 

presentation of the AAT.  Consequently, participants in the two conditions 

completed the last 256 trials of the AAT while experiencing differential negative 

mood states and were experiencing differential negative mood states immediately 

prior to the consumption taste test.  

Assumption two: The NECJF-scale is measuring individual 

differences in negative emotional consumption of junk food. 

 Prior to testing the hypothesised models of negative emotional 

consumption of junk food (NECJF) it is first necessary to verify that the NECJF-

scale of the Emotional Consumption of Food Questionnaire measured individual 

differences in the tendency to consume a greater amount of junk food in response 

to negative mood elicited by a stressor. The prediction derived from this 

assumption is that exposure to the high stress condition, but not the low stress 

condition, will elicit increased junk food consumption and this association will be 

mediated by negative mood scores, but only for those scoring high on the 

NECJF-scale, and not for those scoring low on the NECJF-scale (see figure 12.3). 
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This prediction was tested using a moderated mediation analysis using the 

PROCESS macro (model=14) in SPSS (Hayes, 2013). Total kilojoules consumed 

was entered as the dependent variable, stress condition was entered as the 

independent variable, negative mood scores immediately prior to the taste-test 

were entered as the mediator variable, and NECJF-scale scores were entered as a 

moderator of the indirect effect. A conceptual diagram of this moderated 

mediation can be seen in figure 12.3. Support for this prediction will be provided 

by a significant index of moderated mediation, which quantifies the linear 

relationship between the indirect effect and the moderator variable (Andrew F 

Hayes, 2015), if the mediation effect predicts greater junk food consumption in 

response to elevated negative mood for participants in the high stress condition 

scoring high on the NECJF-scale, and less junk food consumption in response to 

elevated negative mood for participants in the high stress condition scoring low 

on the NECJF-scale.  

 

Figure 12.3 Conceptual diagram of the moderated mediation model pertaining to 
the testing of the second assumption.  
 

In performing the moderated mediation, 95% bootstrapped confidence 

intervals (resampled 10000 times) were used to judge the significance of the 

indirect effect and the index of moderated mediation. A significant moderation 

effect was followed-up using the pick-a-point approach for values of the 
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moderator equal to the mean, and one standard deviation below and above the 

mean. To aid in interpretation of the regression coefficients the dichotomous 

independent variable was coded as x=.50 for the low stress condition and x=-.50 

for the high stress condition, and predictor variables were mean centred. 

The results showed that the regression model predicting the mediator was 

significant, R=.39, R2=,16, F(1, 78)= 14.31, p<.001, with stress condition 

significantly predicting negative mood scores immediately prior to the 

consumption taste-test, ai=-17.15, p<.001. Specifically, participants in the high 

stress condition scored, on average, 17.15 units higher on their negative mood 

scores compared with participants in the low stress condition. However, the 

model predicting total kilojoules consumed was not significant, R=.20, R2=.04, 

F(4, 75)=.533, p=.533, with neither negative mood, stress condition, NECJF-

scale scores, nor the interaction of negative mood and NECJF-scale scores 

significantly predicting consumption (see table 11.1). Moreover, the index of 

moderated mediation was not significant, B=7.11, SE=45.68, 95% CI [-80.77, 

103.30] indicating that the non-significant mediation effect was not conditional 

upon NECJF-scale scores20. Thus, the prediction that exposure to the high stress 

condition, but not the low stress condition, will elicit increased junk food 

consumption and this association will be mediated by negative mood scores, but 

only for those scoring high on the NECJF-scale, and not for those scoring low on 

the NECJF- scale was not supported by the data.  

                                                 
20 The results of this moderated mediation were unchanged when total kilojoules of sweet junk 
food consumed (i.e., the sum of kilojoules of MnMs consumed and the kilojoules of chocolate 
chip biscuits consumed) was the dependent variable, and when Dutch Eating Behaviour 
Questionnaire emotional eating scores were entered as the moderator variable. No potential 
covariates were included in the regression model since none of age, hours since last eaten, initial 
hunger, Dutch Eating Behaviour Questionnaire restraint scores and Dutch Eating Behaviour 
Questionnaire external eating scores correlated significantly with total kilojoules consumed.  
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Table 12.1 

Unstandardised regression coefficients and 95% confidence intervals for the 

mediating role of negative mood in the relationship between stress condition and 

consumption, conditional upon NECJF-scale scores.  

Model Predictors  Coefficients SE p 95% CI 
Outcome: 
Negative 
Mood 
Scores   

 

    

 Constant i1 .000 2.27 1.00 [-4.51, 4.51] 

 Stress Condition a1 -17.15 4.53 <.001 [-26.18, -8.12] 

       

Outcome: 
KJs 
Consumed Constant 

i1 

1254.85 77.07 .000 [1101.32, 14058.37] 

 Negative Mood  b1i -1.78 3.86 .646 [-9.47, 5.91] 

 Stress Condition c’ -82.90 170.63 .629 [-422.82, 257.02] 

 NECJF-scores b2 101.56 58.20 .085 [-14.39, 217.81] 

 

Negative Mood * 
NECJF-scores b3i 

-.41 2.70 .878 [-5.79, 4.96] 

  

 

Figure 12.4. A statistical diagram of the moderated mediation pertaining to the 
testing of assumption two. All numbers are unstandardized Ordinary Least Square 
regression coefficients. *p<.05.  
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Overall, the data did not provide support for the assumption that the 

NECJF-scale of the Emotional Consumption of Food Questionnaire is measuring 

individual differences in the propensity to consume a greater amount of junk food 

in response to negative emotions. There are two possible reasons for why the data 

did not provide support for this assumption. Firstly, it is possible that the NECJF-

scale does not validly measure individual differences in the propensity to 

consume greater amounts of junk food in response to negative emotional states. 

Secondly, it is possible that the NECJF-scale is a valid measure of NECJF, but 

that variation in consumption within the contrived laboratory experience did not 

accurately index the real-world phenomenon of NECJF. This second possibility 

permits components of the two hypothesised models of NECJF to be tested. If the 

NECJF-scale is measuring individual differences in NECJF, but this real-world 

phenomenon was not sensitively captured in the contrived laboratory experience, 

then it would still be expected that (i) those scoring high on this scale will 

respond to the high stress condition with greater elevations in negative mood than 

those scoring low on this scale (ii) those scoring high on this scale will have a 

stronger dispositional approach bias to negative emotional information and (iii) 

for participants in the high stress condition elevations in negative mood will elicit 

a temporarily stronger approach bias to appetitive junk food information in those 

scoring high on this scale.  Accordingly, on the assumption that the NECJF-scale 

is measuring individual differences in NECJF, but that this real-world 

phenomenon was not sensitively captured in the contrived laboratory experience, 

the planned analysis to test to two hypothesised models were performed and are 

reported below.    
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Testing the Approach Bias to Negative Emotional Information Model of 

Negative Emotional Consumption of Junk Food 

Recall that this model of negative emotional consumption of junk food 

(NECJF) states that those prone to NECJF experience greater elevations in 

negative mood in response to a stressor, compared with those who are not prone 

to NECJF, because they have a stronger dispositional approach bias to negative 

emotional information, and elevations in negative mood mediates the association 

between a stressor and junk food consumption. The first prediction derived from 

this model is that for participants in the high stress condition, but not the low 

stress condition, those scoring higher on the NECJF-scale will experience greater 

elevations in negative mood, while those scoring lower on the NECJF-scale will 

experience less elevations in negative mood. The second prediction is that 

participants scoring higher on the NECJF-scale will have a stronger dispositional 

approach bias to negative emotional information than those scoring lower on the 

NECJF-scale. The third prediction is that an approach bias to negative emotional 

information will moderate the degree to which exposure to the high stress 

condition elevates negative mood.  

Did participants scoring higher on the NECJF-scale experience 

greater elevations in negative mood in response to the high stress 

condition? 

 To test the prediction that, for participants in the high stress condition, 

those scoring higher on the NECJF-scale will experience greater elevation in 

negative mood, while those scoring lower on the NECJF-scale will experience 

less elevation in negative mood in response to the stress manipulation task, a 

Pearson correlation was calculated between NECJF-scale scores and elevation in 
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negative mood scores. This correlation was only calculated for participants 

exposed to the high stress condition (n=40).  Elevation in negative mood scores 

were calculated by subtracting participants negative mood scores immediately 

prior to the first block of anagrams from their negative mood scores immediately 

following the final block of anagrams. Positive values reflect an increase in 

negative mood from pre to post stress manipulation task, while negative values 

reflect a decrease in negative mood from pre to post stress manipulation task. 

However, there was no significant correlation between NECJF-scale scores and 

elevation in negative mood scores for participants in the high stress condition 

(r=.22, p=.171). Hence, the data did not support the prediction that participants 

scoring higher on the NECJF-scale will respond to the high stress condition with 

greater elevations in negative mood, while those scoring lower on the NECJF-

scale will respond with less elevations in negative mood.  

Did participants scoring higher on the NECJF-scale have a stronger 

dispositional approach bias to negative emotional information? 

 To test the prediction that participants scoring higher on the NECJF-scale 

will have a stronger dispositional approach bias to negative emotional 

information, while those scoring lower on the NECJF-scale will have a weaker 

dispositional approach bias to negative emotional information, a Pearson 

correlation was calculated between NECJF-scale scores and approach bias scores 

to negative emotional information. Recall that positive approach bias scores to 

negative emotional information reflect an approach bias to negative emotional 

information, while negative scores reflect an avoidance bias to negative 

emotional information. Thus, we would expect to see a positive correlation 

between NECJF-scale scores and approach bias scores to negative emotional 
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information. However, the correlation was not in the expected direction and it did 

not quite reach statistical significance, r= -.21, p=.063. Thus, there was no 

evidence to suggest that participants scoring higher on the NECJF- scale have a 

stronger dispositional approach bias to negative emotional information.  

Did a dispositional approach bias to negative emotional information 

moderate the degree to which the high stress condition elevated 

negative mood? 

To test the prediction that a dispositional approach bias to negative 

emotional information will moderate the degree to which exposure the high stress 

condition elevates negative mood a simple moderation analysis was conducted in 

PROCESS (model=1). Elevation in negative mood scores were entered as the 

dependent variable, stress condition was entered as the independent variable, and 

approach bias scores to negative emotional information as the moderator variable. 

The regression model was not statistically significant, R=.24, R2=.06, F(3, 

76)=1.55, p=.208, with neither approach bias scores to negative emotional 

information nor their interaction with stress condition significantly predicting 

elevation in negative mood scores (see table 12. 2, figure 12.5). There was only a 

trend towards stress condition significantly predicting elevation in negative mood 

scores, b1=-8.34, p=.063. The increase in R2 due to the interaction of stress 

condition and approach bias scores to negative emotional information was not 

significant, 'R2=.00, F(1, 76)=.08, p=.784. Thus, the prediction that a 

dispositional approach bias to negative emotional information will moderate the 

degree to which exposure to the high stress condition elevates negative mood was 

not supported by the data.  
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Table 12.2 

Unstandardised regression coefficients and 95% confidence intervals for the 

moderating role of a dispositional approach bias to negative emotional 

information in the association between stress condition and elevation in negative 

mood scores.  

Model Predictor  Coefficients SE p 95% CI 

Outcome: 
Elevation in 
negative 
mood scores   

 

    

 Constant 
i1 2.35 

2.2
1 

.291 [-2.05, 6.75] 

 Stress condition 
b1 -8.34 

4.4
2 

.063 [-17.13, .464] 

 

ApB negative emotional 
information  

b2 -.02 .02 .358 [-.06, .02] 

  

Stress Condition*ApB 
negative emotional 
information  

b3 -.01 .04 .784 [-.09, .07] 

Note. ApB=approach bias scores 

Figure 12.5. A statistical diagram of the moderating role of a dispositional 
approach bias to negative emotional information in the association between stress 
condition and elevations in negative mood. All numbers are unstandardized 
ordinary least square regression coefficients. 
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Summary of the results testing the approach bias to negative 

emotional information model of NECJF.  

 Overall, the results did not provide support for the hypothesised approach 

bias to negative emotional information model of NECJF. The predicted effect of 

greater elevations in negative mood in those scoring higher on the NECJF-scale 

and less elevations in negative mood in those scoring lower on the NECJF-scale 

was not observed. Unsurprisingly then, there was not support for the prediction 

that those scoring higher on the NECJF-scale will have a greater dispositional 

approach bias to negative emotional information while those scoring lower on 

NECJF-scale will have a weaker distortional approach bias to negative emotional 

information. Moreover, there was no support for the prediction that a 

dispositional approach bias to negative emotional information will moderate the 

degree to which exposure to the high stress condition elevates negative mood. 

Thus, there was no evidence that a dispositional approach bias to negative 

emotional information contributed to disproportionality heightened negative 

emotionality in response to a stressor in those scoring highly on the NECJF-scale.  

Testing the Approach Bias to Appetitive Junk Food Information Model of 

Negative Emotional Consumption of Junk Food 

This model of NECJF proposes that while in a negative mood state, 

individuals prone to NECJF will have a stronger approach bias to appetitive junk 

food information, compared with those who are not prone to NECJF, and this 

approach bias will mediate the association between negative mood and junk food 

consumption in individuals prone to NECJF. Two predictions are derived from 

this model. The first prediction is that the negative mood state evoked by 

exposure to the high stress condition will elicit a stronger approach bias to junk 
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food stimuli in those scoring high on the NECJF-scale compared with those 

scoring low on the NECJF- scale. The second prediction is that the negative 

mood state evoked by the high stress condition will result in greater junk food 

consumption, and an approach bias to junk food information while in a negative 

mood state will mediate the association between negative mood and junk food 

consumption for those participants scoring high on the NECJF-scale, but not for 

those scoring low on the NECJF-scale.  

Did those scoring high on the NECJF-scale have a stronger approach 

bias to junk food information while in a negative mood state 

compared with those scoring low on the NECJF-scale? 

 To test the prediction that elevations in negative mood in response to the 

high stress condition will elicit a stronger approach bias to junk food information 

in those scoring high on the NECJF-scale, compared with those scoring low on 

the NECJF-scale, a mixed design ANOVA was conducted with approach bias 

scores to junk food information entered as the dependent variable. Before 

performing the ANOVA a second between-groups factor was created by placing 

participants into a high and low NECJF group using a median split on the 

NECJF-scale scores (low NECJF <4.90, high NECJF >4.90). A 2 (Assessment 

time; phase 1, phase 2) x 2 (Stress condition; high stress, low stress), x 2 (NECJF 

group; high, low) mixed design ANOVA was conducted with approach bias 

scores to junk food information as the dependent variable. This first prediction 

would be supported by a significant 3-way interaction reflecting that for 

participants in the high stress, but not the low stress, condition there will be an 

increase in the approach bias score to junk food information from phase 1 to 

phase 2, but this 2-way interaction will only be significant for those participants 
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who are in the high NECJF-group, and not significant for those participants who 

are in the low NECJF group. However, this 3-way interaction was not significant, 

F(1, 76)=.56, p=.456. There were no significant main effects or 2-way interaction 

effects.  

Did a temporarily stronger approach bias to junk food information 

mediate the association between negative mood and junk food 

consumption in participants scoring high on the NECJF-scale? 

To examine this prediction a moderated mediation analysis was 

performed, using the PROCESS macro (model=7) for SPSS, using only 

participants who had been exposed to the high stress condition (n=40). Total 

kilojoules of junk food consumed was entered as the dependent variable, negative 

mood scores immediately prior to the consumption taste-test were entered as the 

independent variable, approach bias scores to junk food information as the 

mediator variable, and NECJF-scale scores were entered as a moderator of the 

indirect effect (see figure 12.6). 95% bootstrapped confidence intervals, 

resampled 10000 times, were used to judge the significance of the indirect effect 

and the index of moderated mediation. Significant moderation effects were 

followed-up using the pick-a-point approach for values of the moderator equal to 

the mean, and one standard deviation below and above the mean. To aid in 

interpretation of the regression coefficients the predictor variables were mean 

centred. Support for this prediction would be provided by a significant index of 

moderated mediation, with a significant mediation effect seen in participants 

scoring high on the NECJF- scale, but not for participants scoring low on the 

NECJF scale, with heightened negative mood predicting stronger approach bias 
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scores to junk food information and stronger approach bias scores predicting 

greater junk food consumption.  

Figure 12.6. Conceptual diagram of the moderated mediation analysis pertaining 
to testing of the approach bias to appetitive junk food information model. ApB= 
approach bias score.  
 
 The regression model predicting the mediator was not significant, R=.35, 

R2=.12, F(3, 36)=1.65, p=.196, with neither negative mood scores, NECJF-scale 

scores nor their interaction significantly predicting approach bias scores to junk 

food information. The model predicting total kilojoules consumed was also not 

significant, R=.06, R2=.04, F(2, 37)=.07, p=.929, with neither approach bias 

scores to junk food information nor negative mood scores significantly predicting 

total kilojoules consumed. Furthermore, the index of moderated mediation was 

not significant, B=.13, SE=.97, 95% CI [-.82, 4.11] indicating that the non-

significant mediation effect was not conditional upon NECJF-scale scores21. 

Thus, there was no support for the prediction that for participants in the high 

stress condition, a stronger approach bias to junk food information while in a 

negative mood state will mediate the association between negative mood and junk 

food consumption in those participants scoring high on the NECJF-scale, but not 

for those scoring low on the NECJF-scale. 

                                                 
21 The results were unchanged when total kilojoules of sweet junk food consumed was substituted 
in as the dependent variable.  
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Table 12.3 

Unstandardised regression coefficients and 95% confidence intervals for the 

mediating role of an approach bias to junk food information in the association 

between negative mood and junk food consumption, conditional upon NECJF-

scale scores.  

  Predictors  Coefficient SE p 95% CI 
Model: ApB 
score Junk 
Food 
Information   

    

 Constant i1 -4.87 12.11 .690 [-29.43, 19.70] 

 

Negative Mood 
Scores 

a1i .81 .52 .126 [-.24, 1.87] 

 

NECJF-Scale 
Scores 

a2i 11.42 8.72 .199 [-6.27, 29.11] 

 

Negative Mood 
Scores * NECJF-
Scale Scores 

a3i -.27 .40 .503 [-1.09, .54] 

   
    

Outcome: 
KJs 
Consumed Constant i1 1257.81 114.94 .000 

[1024.91, 
149.71] 

 

ApB score Junk 
Food Information  bi -.48 1.55 .759 [-3.62, 2.66] 

 

Negative Mood 
Scores c’ -.70 5.12 .891 [-11.07, 9.66] 

Note. N=40.  
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Figure 12.7. Statistical diagram of the moderated mediation pertaining to the 
testing of hypothesised approach bias to appetitive junk food information model 
of NECJF. All numbers are unstandardised Ordinary Least Squares regression 
values. ApB=approach bias.  
 

Summary of the results testing the cognitive bias to appetitive junk 

food information model of negative emotional consumption of junk 

food 

Overall, the results did not provide support for the approach bias to 

appetitive junk food information model of NECJF. Participants scoring high on 

the NECJF-scale exposed to the high stress condition did not exhibit a stronger 

approach bias to junk food information while in a negative mood state compared 

with those scoring low on the NECJF-scale also exposed to the high stress 

condition. Moreover, approach bias scores to junk food information did not 

mediate the association between negative mood and junk food consumption 

irrespective of NECJF-scale scores.   
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Discussion 

 The aim of Study 6 was to test the validity of two hypothesised models of 

negative emotional consumption of junk food (NECJF). The approach bias to 

negative emotional information model proposes that individuals prone to NECJF 

experience greater elevations in negative mood in response to a stressor, 

compared with those who are not prone to NECJF, because they have a stronger 

dispositional approach bias to negative emotional information relative to positive 

emotional information, and elevations in negative mood mediates the association 

between negative mood and junk food consumption. The approach bias to 

appetitive junk food information model proposes that while in a negative mood 

state, individuals prone to NECJF have a stronger approach bias to appetitive 

junk food information relative to healthy food information, compared with those 

who are not prone to NECJF, and this approach bias mediates the association 

between negative mood and junk food consumption in individuals prone to 

NECJF. In this study female participants who varied in their tendency to eat junk 

food in response to negative emotions were recruited and individual differences 

in this eating style were measured with the negative emotional consumption of 

junk food scale (NECJF-scale) of the Emotional Consumption of Food 

Questionnaire. 

 Prior to testing the validity of the two models of NECJF, two assumptions 

needed to be satisfied. The first assumption was that the high stress condition 

elicited significant elevations in negative mood compared to the low stress 

condition. Analysis of the negative mood visual analogue scale data confirmed 

that participants in the high stress condition completed the second lot of 256 

approach avoidance task (AAT) trials in a worse negative mood state than those 
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in the low stress condition. Moreover, analysis of the negative mood visual 

analogue scale data confirmed that participants in the high stress condition were 

experiencing worse negative mood immediately prior to the consumption taste-

test compared to those in the low stress condition. However, prior to being 

exposed to the stress manipulation task, participants in the high stress condition 

were already experiencing significantly greater negative mood than those in the 

low stress condition. Consequently, any difference in negative mood between the 

two conditions following the stress manipulation task may be attributable to pre-

existing differences in negative mood rather than to the differing anagram 

experiences. Importantly though, there was a significant increase in negative 

mood from pre to post stress manipulation task for participants in the high stress 

condition indicating that exposure to the stress manipulation task further 

exacerbated these participants negative mood state.  

 The second assumption to be satisfied was that the negative emotional 

consumption of junk food scale (NECJF-scale), of the Emotion Consumption of 

Food Questionnaire, was measuring individual differences in negative emotional 

consumption of junk food. The results of a moderated-mediation analysis showed 

that NECJF-scale scores did not moderate the association between negative mood 

and junk food consumption and nor did they moderate the indirect effect of stress 

condition on junk food consumption through negative mood scores. Thus, there 

was no evidence that participants scoring higher on the NECJF- scale consumed 

greater amounts of junk food in response to negative mood, elicited by the high 

stress condition, compared with those scoring low on the NECJF-scale also in the 

high stress condition. Consequently, the assumption that the NECJF-scale is 

measuring individual differences in NECJF was not supported by the data. 
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However, as previously mentioned, there are two possible explanations for why 

the data did not provide support for this assumption. Firstly, it is possible that the 

NECJF-scale of the Emotional Consumption of Food Questionnaire is not a valid 

measure of NECJF. Secondly, it is possible that the NECJF-scale is a valid 

measure of individual differences in NECJF, but that variation in consumption 

within the contrived laboratory experience did not accurately index the real-world 

phenomenon of NECJF. Assuming, for a moment, that the second possibility is 

true and the NECJF-scale is validly measuring individual differences in NECJF, 

the planned analyses to test the validity of the two models of NECJF were 

performed and the results are summarised below.  

 In regards to the hypothesised approach bias to negative emotional 

information model of NECJF, the results of the statistical analysis did not provide 

support for the overall pattern of effects predicted by this model. The first 

predicted effect of greater negative emotionality in response to the high stress 

condition in participants scoring higher on the NECJF-scale was not supported by 

the data. Unsurprisingly then, the second predicted effect of a stronger approach 

bias to negative emotional information in those scoring higher on the NECJF-

scale was also not supported by the data. Moreover, an approach bias to negative 

emotional information did not moderate the association between the high stress 

condition and elevations in negative mood.  

 In regards to the approach bias to appetitive junk food information model 

of NECJF, the results also did not provide support for the overall pattern of 

effects predicted by this model. Firstly, participants scoring highly on the NECJF-

scale did not exhibit a significant increase in the strength of their approach bias to 

junk food information following elevations in negative mood elicited by exposure 
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to the high stress condition. Secondly, approach bias scores to junk food 

information assessed while participants were in a heightened negative mood state 

did not mediate the association between negative mood and junk food 

consumption even for those participants scoring highly on the NECJF-scale. 

However, it is important to remember that these results only hold if it is assumed 

that the NECJF-scale of the Emotional Consumption of Food Questionnaire does 

measure individual differences in NECJF, despite the data failing to provide 

support for this assumption. On the other hand, if it is assumed that the NECJF-

scale does not validly measure individual differences in NECJF, then the validity 

of the two hypothesised models of NECJF remains to be tested. Hence, it is 

possible that one or both of the hypothesised models do account for individual 

differences in NECJF. Consequently, it is important to consider possible 

explanations for why the contrived laboratory experience may have failed to 

sensitively capture the real-world phenomenon of NECJF, and whether the 

NECJF-scale does or does not validly capture individual differences in NECJF. 

These considerations will be turned to in the general discussion for research 

section three (Chapter thirteen).  
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Chapter Thirteen: Research Section Three General Discussion 

 As with the first research section, the third section of the current research 

programme sought to experimentally test the validity of two hypothesised models 

of negative emotional consumption of junk food (NECJF).  There are to variants 

of the cognitive bias to negative emotional information model of NECJF. The 

attentional bias variant proposes that individuals prone to NECJF experience 

greater elevations in negative mood in response to a stressor, compared with 

those who are not prone to NECJF, because they have a stronger dispositional 

attentional bias to negative emotional information relative to positive emotional 

information, and elevations in negative mood mediates the association between a 

stressor and junk food consumption. The approach bias variant proposes that 

individuals prone to NECJF experience greater elevations in negative mood in 

response to a stressor, compared with those who are not prone to NECJF, because 

they have a stronger dispositional approach bias to negative emotional 

information relative to positive emotional information, and elevations in negative 

mood mediates the association between a stressor and junk food consumption. 

Likewise, there are two variants of the cognitive bias to appetitive junk food 

information model of NECJF. The attentional bias variant proposes that while in 

a negative mood state, that individuals prone to NECJF will have a stronger 

attentional bias to appetitive junk food information relative to healthy food 

information, compared with those not prone to NECJF, and this attentional bias 

will mediate the association between negative mood and junk food consumption 

in individuals prone to NECJF. The approach bias variant proposes that while in a 

negative mood state, that individuals prone to NECJF will have a stronger 

approach bias to appetitive junk food information relative to healthy food 
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information, compared with those not prone to NECJF, and this approach biases 

will mediate the association between negative mood and junk food consumption 

in individuals prone to NECJF.  Study 5 tested the attentional bias variants of the 

two hypothesised models while Study 6 tested the approach bias variants of the 

two hypothesised models.  

The difference between the first and third research sections relates to the 

self-report questionnaire used to measure individual differences in the propensity 

of participants to consume a greater amount of junk food in response to negative 

emotional states. In the first research phase, the Dutch Eating Behaviour 

Questionnaire emotional eating (DEBQ-EE) scale was used to assess individual 

differences in female participant’s propensity to consume a greater amount of 

junk food in response to negative emotions. However, the results of Study 1 and 

Study 2 failed to find support for the assumption that this scale was measuring 

individual differences in this eating behaviour. There are a number of limitations 

inherent in the DEBQ-EE scale which suggest that it may not be an optimal 

measure of individual differences in NECJF (see chapter five for a full discussion 

of these limitations). For example, the DEBQ-EE scale measures the frequency of 

desiring to eat in response to negative emotional states rather than actual change 

in consumption in response to negative emotional states. Moreover, it does not 

measure and therefore cannot discriminate between other patterns of emotional 

consumption (e.g., positive emotional consumption of junk food). Consequently, 

it was deemed necessary to develop a new questionnaire before the validity of the 

two hypothesised models of NECJF could again be experimentally tested.  

Accordingly, the second research section turned to the development of a new 

measure- the Emotional Consumption of Food Questionnaire- that could measure 
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and distinguish NECJF from three other forms of emotional consumption 

including: negative emotional consumption of healthy food, positive emotional 

consumption of junk food and positive emotional consumption of healthy food. 

Moreover, the second research section showed that scores on the new negative 

emotional consumption of junk food scale (NECJF-scale) of the Emotional 

Consumption of Food Questionnaire predicted the overarching phenomenon of 

interest, that is being overweight and obese. Specifically, the results of the second 

research section showed that a group of overweight and obese participants scored 

significantly higher on the NECJF-scale compared with a group of healthy weight 

participants. Similarly, in the female sample, NECJF-scale scores correlated 

positively with body mass index. As such, the second research phase was 

successful in developing a new self-report questionnaire that could measure and 

distinguish NECJF from other types of emotional consumption. Thus, it was 

employed in this third research section to measure individual differences in the 

propensity of participants to consume a greater amount of junk food in response 

to negative emotional states arising from unpleasant or stressful situations. 

Unfortunately, however, the results of Studies 5 and 6 did not provide support for 

the assumption that the NECJF-scale is measuring individual differences in the 

propensity of participants to consume a greater amount of junk food in response 

to negative emotional states. In both Study 5 and 6, scores on this scale did not 

significantly moderate the association between negative mood and junk food 

consumption, and nor did they moderate the indirect effect of stress condition on 

junk food consumption though negative mood. As previously stated, there are two 

possibilities for why the data from Studies 5 and 6 did not provide support for this 

assumption. Recall the first possibility, that the NECJF-scale of the Emotional 
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Consumption of Food Questionnaire is not a valid measure of individual 

differences in NECJF. Recall the second possibility, that the NECJF-scale does 

validly measure individual differences in NECJF, but that variation in 

consumption within the contrived laboratory experience does not accurately index 

the real-world phenomenon of NECJF. Accordingly, this discussion will first 

consider possible explanations for why the contrived laboratory experience may 

have failed to sensitively index the real-world phenomenon of NECJF. While 

these possible explanations will be discussed in relation to Studies 5 and 6, it is 

important to note that since the only difference between Studies 1 and 5, and 

Studies 2 and 6 was the self-report instrument used to assess individual 

differences in NECJF, that many of these methodological considerations can also 

be applied to Studies 1 and 2. Second, this discussion will consider evidence for 

whether the NECJF-scale is, or is not, measuring individual differences in 

NECJF.   

Possible Explanations for why the Contrived Laboratory Experience may 

not have Indexed the Real-World Phenomenon of Negative Emotional 

Consumption of Junk Food 

 There are a number of limitations inherent in attempting to recreate the 

real-world phenomenon of negative emotional consumption of junk food 

(NECJF) in the laboratory, which may result in such contrived laboratory 

experiences not sensitively indexing this real-world phenomenon. Firstly, the type 

of artificial laboratory stressor employed to elicit elevations in negative mood and 

subsequent junk food consumption may not be similar enough to the type of 

naturalistic stressors which elicit elevations in negative mood and subsequent 

junk food consumption in day-to-day life for those individuals prone to NECJF.  
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Naturalistic stressors which have been shown to increase the consumption of junk 

foods, often in the form of between meal snacks, include work-related stress 

(Jones, O'connor, Conner, McMillan, & Ferguson, 2007; O'connor et al., 2008; 

Wardle, Steptoe, Oliver, & Lipsey, 2000) academic stress (Kim, Yang, Kim, & 

Lim, 2013; Macht, Haupt, & Ellgring, 2005) interpersonal stress (i.e., stress 

associated with feeling socially alienated or being interpersonally ill equipped; 

O'connor et al., 2008; Tanofsky‐Kraff et al., 2000), chronic stress (Tomiyama, 

Dallman, & Epel, 2011; Tryon, DeCant, & Laugero, 2013) and stressors 

accompanied by perceived helplessness (i.e., feelings of being unable to cope and 

exert control; Tate, Spruijt-Metz, Pickering, & Pentz, 2015). Although the high 

stress condition employed in the current research programme contained an 

element of academic stress, in that participants were told that rate of solution for 

solving anagrams was being used to assess their academic performance, it is 

unlikely that the stress manipulation task produced the same level of stress and 

subsequent intensity of negative affect as, for example, an examination period 

given that performance on this task would have no lasting impact on their 

academic performance. Consequently, the high stress condition is likely to have 

been characterised by low emotional involvement by the participants.  Moreover, 

although participants could not exert any control over what percentile they 

finished the stress manipulation task in (i.e., they were informed that they 

finished in the bottom or top 10th percentile regardless of how well they solved 

anagrams) it was unlikely to be accompanied by a sense of perceived helplessness 

as the stressor was time limited and contained to the experimental session which 

would shortly cease. Despite the apparent discrepancy between naturalistic 

stressors that have been shown to elicit NECJF and the high stress condition used 
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throughout this research programme, previous laboratory studies demonstrate that 

cognitively demanding and ego-threatening stressors elicit enhanced consumption 

in those scoring highly on  existing measures of negative emotional eating (e.g., 

Lattimore & Caswell, 2004; Wallis & Hetherington, 2004). Hence, the high stress 

condition which was both cognitively demanding and provided an ego-threat 

though a failure experience should also have elicited greater junk food 

consumption, through its effect on negative mood, at least in those scoring highly 

on the negative emotional consumption of junk food scale (NECJF-scale) of the 

Emotional Consumption of Food Questionnaire.  

Secondly, it is possible that the contrived laboratory experience did not 

accurately index the real-world phenomenon of NECJF because the high stress 

condition employed in the current research programme did not elicit negative 

mood of a strong enough intensity to elicit greater junk food consumption in those 

prone to NECJF. The average negative mood score for participants in the high 

stress condition was 43.58 and 48.40 in Study 5 and 6, respectively, immediately 

following completion of the stress manipulation task.  The negative mood visual 

analogue scale used to assess the intensity of participants negative mood state 

throughout the experimental session was anchored at the extreme ends of the 

scale with labels of none and extreme and intermediate labels of very mild, mild, 

moderate, strong, and very strong. A negative mood score of 45 corresponds to a 

negative mood state of only moderate intensity.  Moreover, the average elevation 

in negative mood score for participants in the high stress condition was 5.88 and 

6.58 for participants in Study 5 and 6, respectively. Consequently, not only were 

participants in the high stress condition reporting only a moderately intense 

negative mood state, but the increase in their negative mood state due to being 
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exposed to the high stress condition, although significant, may not have been 

great enough to elicit increased junk food consumption in those individuals prone 

to NECJF.   

Thirdly, it is also possible that the contrived laboratory experience may 

not have sensitively indexed the real-world phenomenon of NECJF because the 

elevated negative mood state, for participants in the high stress condition, may 

not have persisted into the consumption taste-test. Upon completion of the stress 

manipulation task and following the final negative mood visual analogue scale 

rating, a message appeared on the computer screen informing participants that the 

computer phase of the experimental session was over and that they should call the 

researcher for further instructions. For participants in the high-stress condition 

this message may have provided immediate relief from their elevated negative 

mood state. Similarly, for participants in the low stress condition this message 

may have provided relief from the repetitive and tedious nature of completing 

512 bias assessment trials. Therefore, it is possible that participants in the two 

anagram conditions began the taste-test in similar mood states. Our paradigm is 

moot on this point since no more negative mood ratings were taken following 

completion of the computer delivered tasks. Nevertheless, to adequately test the 

validity of the two models of NECJF, the effect of the stressor on negative mood 

needs to persist into the consumption-taste test while the dependent variable (junk 

food consumption) is being measured, or at least persist until junk food 

consumption has a mood-altering effect. These limitations of the stress 

manipulation may also account for other null results including: (i) failing to find 

that an attentional bias/approach bias to negative emotional information moderate 

the association between stress condition and elevations in negative mood, (ii) 



Research Section Three General Discussion 

 

348 

failing to find that elevations in negative mood elicit a temporarily stronger 

attentional/approach bias to junk food information in those prone to NECJF, and 

(iii) failing to find that an attentional/approach bias to junk food information 

mediates the association between negative mood and junk food consumption in 

those prone to NECJF.  

One solution to overcome the limitations of the artificial laboratory 

stressor used in the current thesis would be to use a validated laboratory stress 

manipulation which has been shown to reliably increase negative affect a 

considerable amount and for which elevated negative affect has been shown to 

persist for some time upon termination of the stressor. One such validated and 

widely used stress manipulation procedure is the Trier Social Stress Test 

(Kirschbaum, Pirke, & Hellhammer, 1993). The Trier Social Stress Test is 

described elsewhere in detail (Allen et al., 2017; Kirschbaum et al., 1993). 

Briefly, participants are given 10-minutes to prepare a 5-minute speech in which 

they are asked to introduce themselves to the manager of the company and to 

convince the manager they would be perfect for the job. Prior to giving the 

speech participants are informed that their speech will be recorded for later 

evaluation. Participants then give the speech in front of three strangers (the 

selection committee) who are unresponsive to the participants attempts at social 

engagement, following which they are asked to serially subtract 13 from 1022 as 

fast and accurately as possible for 5-minutes. Evidently, there are several 

components of this stress procedure including an anticipatory period, public 

speaking, mental arithmetic, social evaluation by an unresponsive audience, and 

uncontrollability which render it capable of producing a psychologically 

distressing situation (Allen et al., 2017). Importantly, and most relevant to testing 
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the validity of the two proposed models of NECJF, the Trier Social Stress Test 

has been shown to consistently elicit significant elevations in negative mood state 

(Al'Absi et al., 1997; Balodis, Wynne-Edwards, & Olmstead, 2010; Giles, 

Mahoney, Brunyé, Taylor, & Kanarek, 2014; McRae et al., 2006) and these 

elevations in negative mood state have been shown to continue 20-60 minutes 

beyond termination of the stressor (e.g., Giles et al., 2014; McRae et al., 2006). 

Consequently, upon completion of the Trier Social Stress Test participants could 

then complete a consumption-taste test to examine the effect of stress exposure 

and subsequent increases in negative mood on their junk food consumption. In 

support of this, the Trier Social Stress Test has successfully been used in previous 

negative emotional eating research (Oliver et al., 2000; Raspopow et al., 2014; 

van Strien, Herman, Anschutz, et al., 2012; van Strien et al., 2013b).  For 

example, van Strien, Herman, Anschutz, et al. (2012) exposed female negative 

emotional eaters and non-emotional eaters to a control condition one day (in 

which participants had to rate different fabrics on various attributes) and a stress 

condition the next day (the Trier Social Stress Test with a 15-minute period 

following the speech and mental arithmetic in which participant’s awaited the 

jury’s judgement). After each condition participants were taken to another room 

to complete several questionnaires during which they were invited to help 

themselves to four bowls of food containing grapes, pieces of carrot, M&Ms and 

pieces of butter cake. Their results showed that non-emotional eaters ate less after 

the stress compared to the control tasks while negative emotional eaters ate more 

after the stress task compared to the control task.  Alternatively, food 

consumption could be provided to participants during the anticipation period of 

the Trier Social Stress Test in which participants are preparing for the speech. For 
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example, Raspopow et al. (2014) compared the consumption of brownies in a 

group of female negative emotional eaters and non-emotional eaters, exposed to 

either a non-stressful control condition or a stressful control condition. In their 

study participants in the stressful condition were informed that they would be 

asked to give an employment speech to a panel of judges as if they were applying 

for a job and to perform a 5-minute mental math task, and that the task would 

begin in approximately 15-minutes and that they should use this time to prepare 

their speech (15-minute anticipation period). In the control condition participants 

were informed they would be filling in an employment questionnaire once the 

researcher had printed another copy (15-minute anticipation period). Participants 

in the non-stressful and stressful condition were provided with the brownies 

during the 15-minute anticipation period. Their results demonstrated that 

increased subjective hunger ratings in response to the anticipation period of the 

Trier Social Stress Test predicted greater brownie consumption in negative 

emotional eaters, but not in non-negative emotional eaters. Importantly, in all of 

these previous negative emotional eating studies employing the Trier Social 

Stress Test, exposure to the stressor has significantly increased the negative 

affective state of participants- eliciting increases in feelings of, for example, 

shame, upset, anger and anxiety. Accordingly, future research attempting to 

subject the two hypothesised models of negative emotional consumption of junk 

food to empirical scrutiny, could employ the Trier Social Stress Test as the 

stressor since it has consistently been shown to elicit significant increases in 

negative affect and predict greater consumption in females scoring high on 

existing negative emotional eating scales.  
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A fourth potential explanation for why the contrived laboratory 

experience may not have sensitively captured the real-world phenomenon of 

NECJF is that participants may have been aware that their junk food consumption 

was being measured. Two studies by Robinson, Kersbergen, Brunstrom, and 

Field (2014) and a recent meta-analysis (Robinson, Hardman, Halford, & Jones, 

2015) demonstrate that participant’s consumption decreases when they are aware 

that their consumption is being monitored.  In Robison and colleagues’ first 

study, participants were provided vignettes of typical eating behaviour laboratory 

experiments and asked how they would behave differently if they felt their eating 

was being monitored (Robinson et al., 2014). Approximately two thirds of 

participants responded that they would likely decrease their food consumption if 

they were aware that their food intake was being monitored by the researcher. In 

Robinson and colleagues’ second study, they examined whether participants 

consumption actually did decrease with increasing awareness that consumption 

was being monitored (Robinson et al., 2014). This was achieved by comparing 

consumption in the standard cover story version of the consumption taste test 

(like that used in the experimental studies of this thesis) to consumption in a high 

and low awareness condition of the consumption taste-test. In the high awareness 

condition participants were told that their food consumption would be recorded, 

while in the low awareness condition participants were told that once they had 

finished eating they should dispose of any remaining food in a bin provided. 

Their results showed that participants in the high awareness condition ate 

significantly less food than participants in the standard consumption taste-test 

condition and the low awareness condition, and that participants in the standard 

consumption taste-test and low awareness condition did not differ in their intake. 
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Perhaps more importantly though, their results also showed that in all three 

conditions participants reported that the amount they ate was being monitored and 

there was no significant difference in awareness ratings between participants in 

the high awareness condition and participants in the standard consumption taste-

test condition (Robinson et al., 2014). Consequently, given that Studies 5 and 6 

utilised the standard cover story condition of the consumption-taste test, it is 

likely that participants in these studies also believed that their consumption was 

being monitored by the researcher, which may have led participants to eat less 

than they otherwise would have. This may have obscured any difference in junk 

food consumption between those scoring low and high on the NECJF-scale in 

response to negative mood following exposure to the high stress condition. 

Thereby potentially contributing to the inability of Studies 5 and 6 to sensitively 

index the real-world phenomenon of NECJF and thereby potentially explaining 

other null results, for example, failing to find that an attentional/approach bias to 

junk food information mediated the association between negative mood and junk 

food consumption in those prone to NECJF. One solution to this problem could 

be to measure junk food consumption using the “token of appreciation” strategy 

(e.g., Turner et al., 2010; van Strien, Herman, Anschutz, et al., 2012). In such 

“token of appreciation” studies, participants are provided with food either during 

the stress/mood induction, or following the stress/mood induction while they are 

completing some other task, as a thank you to the participant for participating in 

the experiment. For example, van Strien, Herman, Anschutz, et al. (2012) 

presented participants with four bowls of food while they completed 

questionnaires following completion of the Trier Social Stress Test or a non-

stress condition saying “please help yourself to the food, you have earnt it”. 
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However, studies that have used the “token of appreciation” strategy of assessing 

consumption have generally not assessed participants awareness of study 

hypotheses and thus it cannot be known whether this consumption measurement 

strategy reduces participant awareness that consumption is being measured in 

comparison to the standard consumption taste-test or not. Therefore, another 

solution would be to assess the participant’s awareness of the study hypotheses 

prior to debriefing. The effect of elevated negative mood on consumption for 

those participants exposed to a stressor could then be analysed separately in 

participants who did and did not accurately guess that their consumption was 

being measured.  In support of this solution, Robinson, Bevelander, Field, and 

Jones (2018) recommended that all laboratory studies of human eating behaviour 

should measure participant awareness of study hypotheses to minimise demand 

effects and improve internal validity of such studies. 

A fifth potential explanation for why the contrived laboratory experience 

may not have accurately indexed the real-world phenomenon of NECJF is that 

junk food consumption in response to negative emotions following a stressor was 

measured in a single eating episode.  Diary and ecological momentary assessment 

studies on the effects of stress and negative affect on consumption suggest that it 

may be the cumulative effects of multiple stressors and negative affect throughout 

the day that predict consumption of energy dense, nutrient poor junk foods, rather 

than stress and negative affect in a small window of time during the day 

(O'connor et al., 2008; Zenk et al., 2014). Ecological momentary assessment 

(EMA) measures could be used to examine whether mean daily stress ratings (or 

occurrences) predicts mean daily negative mood which in turn predicts mean 

daily junk food consumption, and whether this mediation effect is seen only in 
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those individuals reporting a propensity to consume a greater amount of junk 

food in response to negative emotions states as assessed by the NECJF-scale of 

the Emotional Consumption of Food Questionnaire. If this is the case, the data 

collected from the EMA period could be used to determine whether heightened 

negative affect in response to a stressor at the previous EMA signal (t-1) predicts 

greater junk food consumption at the current EMA signal (t), or whether it is the 

cumulative impact of negative emotions throughout the day in response to 

multiple stressors that predicts junk food consumption. Furthermore, following a 

period of EMA, participants could then attend a laboratory session in which their 

attentional and approach biases to both negative emotional information and junk 

food information are assessed under neutral and negative emotional states, have 

their weight and height measured, and complete relevant questionnaires such as 

the Emotional Consumption of Food Questionnaire and the Dutch Eating 

Behaviour Questionnaire. The data provided by the EMA period can be used to 

calculate participants average negative emotional reactivity in response to a 

stressor. This could be calculated, for example, by subtracting their mean 

negative mood score for all signals completed prior to signals for which a stressor 

was reported (t-1; at which time no stressor was reported) from their mean 

negative mood scores for all signals at which a stressor was reported (t). The 

prediction derived from the hypothesised cognitive bias to negative emotional 

information model of negative emotional consumption of junk food (NECJF) that 

those prone to NECJF respond to a stressor with greater elevations in negative 

mood could then be assessed. Moreover, the prediction that those scoring higher 

on the NECJF-scale have a stronger dispositional attentional and/or approach bias 

towards negative emotional information, and whether this moderates the 
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association between stress exposure and negative emotional reactivity could then 

be assessed. Similarly, the predictions derived from the hypothesised cognitive 

bias to appetitive junk food information model of NECJF could also be examined. 

For example, negative mood scores at the current EMA signal (t), following a 

stressor at the previous EMA signal (t-1), could be used to predict junk food 

consumption at the current EMA signal (t) and the next EMA signal (t+1). 

Following which, whether a temporarily stronger attentional and/or approach bias 

to appetitive junk food information mediates this association in individuals 

scoring high on the NECJF-scale could then be examined. Accordingly, 

ecological momentary assessment provides a promising avenue for capturing the 

real-world phenomenon of NECJF and for subjecting the two hypothesised 

models of negative emotional consumption of junk food to empirical scrutiny.  

Does the NECJF-scale Measure Individual differences in Negative Emotional 

Consumption of Junk Food? 

 The results of Studies 5 and 6 suggest that the NECJF-scale of the 

Emotional Consumption of Food Questionnaire is not a valid measure of 

individual differences in NECJF because scores on this scale did not significantly 

moderate the association between negative mood and junk food consumption. 

However, there are a couple of limitations of the study samples that may have 

limited the power to observe a significant interaction effect of NECJF-scale 

scores and negative mood scores in predicting junk food consumption.  

Firstly, recruitment from an undergraduate university sample resulted in a 

relatively small number of participants who were overweight or obese. In Study 

5, employing the World Health Organisation classification system for body mass 

index, only 16.25% (n=13) and 2.5% (n=2) of participants were overweight or 
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obese, respectively. Similarly, in Study 6 only 15.63% (n=12) and 3.66% (n=3) 

participants were overweight or obese. Given that overweight and obese 

participants scored significantly higher on the negative emotional consumption of 

junk food scale of the Emotional Consumption of Food Questionnaire in Study 4, 

it is likely that in Studies 5 and 6 there were not enough participants with extreme 

high scores on this scale due to the small number of overweight and obese 

participants. This would have reduced the power to detect a significant 

moderation effect of NECJF-scale scores on the association between negative 

mood scores and junk food consumption (McClelland & Judd, 1993). According 

to McClelland and Judd (1993) the power to detect a significant moderation 

effect is maximised when (i) extreme values occur and (ii) extreme values of each 

predictor (i.e., the independent variable and the moderator variable) co-occur with 

extreme values of the other predictor variable. Thus, the power to detect a 

significant moderation effect is maximised when 25% of cases are allocated to 

each extreme (i.e., 25% of cases are extremely high on both variables, 25% of 

cases are extremely low on both variables, 25% of cases are extremely high on 

the moderator and extremely low on the independent variable, and 25% of cases 

are extremely high on the independent variable and 25% are extremely low on the 

independent variable) (Whisman & McClelland, 2005). Contrarily, a bivariate 

normal distribution of the independent variable and the moderator variable has a 

relative efficiency of only 0.06 for detecting a significant moderation effect 

(McClelland & Judd, 1993) and requires approximately seventeen times as many 

observations to have comparable efficiency (Whisman & McClelland, 2005) . 

Consequently, in the current two studies, the non-significant moderation effect of 

NECJF-scale scores on the association between negative mood and junk food 
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consumption, and thus the failure to provide support for the assumption that the 

NECJF-scale is measuring individual differences in NECJF, may have been due 

to a small number of extreme scores on the NECJF-scale (due to their being a 

small number of overweight and obese participants).  Therefore, in the future, 

studies attempting to test the validity of the two hypothesised models of NECJF, 

should recruit from a community sample where the prevalence of overweight and 

obesity will be higher (Australian Bureau of Statistics, 2015) and consequently 

scores on the NECJF-scale are also likely to be more extreme. Alternatively, 

future studies attempting to test the validity of the two hypothesised models of 

NECJF employing undergraduate samples should recruit a much larger sample 

size in order to increase the likelihood of detecting a significant moderation effect 

of NECJF-scale scores on the association between negative mood and junk food 

consumption, and thus confirm that individual differences in this eating style 

were successfully measured in the study.  

Despite these sample limitations there is, however, no prior evidence to 

support the predictive validity, in terms of food consumption in response to 

emotional states, for the four scales of the Emotional Consumption of Food 

Questionnaire. While the results of Studies 5 and 6 suggest that the NECJF-scale 

is not a valid measure of NECJF, the between-groups design of the current study 

was not ideal for establishing the predictive validity of the two scales. The 

between groups design of Studies 5 and 6 did not allow for the comparison of 

how much junk food participants consumed while in a negative mood state 

compared to how much they consumed while in a neutral mood state. 

Accordingly, it could not be determined whether those scoring high on the 

NECJF-scale consumed a greater amount of junk food in response to negative 
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emotional states compared to how much junk food they eat while in a negative 

mood state.  Ideally, the validity of the Emotional Consumption of Food 

Questionnaire should be tested in a repeated-measures laboratory design in which 

a participant’s consumption of junk food and healthy food is assessed under 3 

experimental conditions: a non-emotional condition, a negative mood condition 

and a positive mood condition. This would allow, for example, for the calculation 

of a change in consumption of junk food score between the non-emotional 

condition and the negative mood condition, and between the non-emotional 

condition and the positive mood condition. Assuming that this change in 

consumption variable is calculated in such a way that positive values reflect 

greater junk food consumption in the negative mood condition compared to the 

non-emotional condition, then higher scores on the negative emotional 

consumption of junk food scale should predict greater change in consumption of 

junk food scores if the NECJF-scale if the Emotional Consumption of Food 

Questionnaire is valid.  

Overall, at this stage it is premature to conclude based on the results from 

Studies 5 and 6 whether the NECJF-scale of the Emotional Consumption of Food 

Questionnaire is or is not a valid measure of individual differences in NECJF. It 

is possible that the NECJF-scale is valid, but that there were a number of 

limitations inherent in attempting to recreate the real-world phenomenon of 

negative emotional consumption of junk food (NECJF) in the laboratory, which 

resulted in the contrived laboratory experience in this third research section not 

sensitively indexing the real-world phenomenon of NECJF. Alternatively, given 

that the predictive validity of the NECJF-scale was not established prior to its use 

in this third research section, it is also possible that this scale is not a valid 
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measure of individual differences in NECJF. Therefore, it is not clear whether the 

conditions necessary to test the validity of the two hypothesised models of 

NECJF were satisfied in Studies 5 or 6 or not. If future research provides support 

for the validity of this scale then the conditions necessary to test the validity of 

the hypothesised models of NECJF were satisfied and the results of this third 

research section do not provide support for the hypothesised models of NECJF. 

However, if future research does not provide support for the validity of the 

NECJF-scale then the conditions necessary to test the validity of the two 

hypothesised models of NECJF were not satisfied in this third research section 

and as such the validity of the two hypothesised models of NECJF remains to be 

tested. Overall, the results suggest that only once individual differences in the 

emotional eating dimension of interest can be reliably and validly measured will 

future researchers be able to test the validity of models which are proposed to 

explain why some individuals are and some individuals are not prone to 

increasing their consumption of junk food in response to negative emotional 

states. The ultimate goal of such research will be to inform clinical interventions 

aimed at preventing and/or treating being overweight and obese.  
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Chapter Fourteen: General Discussion 

 The final chapter of this thesis will begin by providing a review of the 

main results from each of the three research sections comprising this thesis. 

Following this, the methodological and practical implications for measuring 

individual differences in negative emotional consumption of junk food (NECJF) 

will be discussed. Next, the results will be discussed in relation to a recently 

proposed unifying construct of uncontrolled eating. Lastly, future research 

directions for investigating the cognitive mechanisms underpinning individual 

differences in negative emotional consumption of junk food will be discussed. 

Specifically, future research directions will be considered in relation to (i) 

changes to methodology for the assessment of the cognitive biases implicated in 

the two hypothesised models (i.e., the cognitive bias to negative emotional 

information model and the cognitive bias to appetitive junk food information 

model, (ii) possible refinements to the two hypothesised models, and (iii) other 

candidate cognitive mechanisms that may interact with the proposed cognitive 

mechanisms to account for individual differences in NECJF.  

Review of the Main Research Results 

The overarching goal of the present research program was to test the validity 

of two hypothesised models of negative emotional consumption of junk food.  

The hypothesised cognitive bias to negative emotional information model 

proposes that individuals prone to NECJF experience greater elevations in 

negative mood in response to a stressor, compared with those who are not prone 

to NECJF, because they have a stronger dispositional attentional bias (variant 

one) and/or approach bias (variant two) to negative emotional information 

relative to positive emotional information, and elevations in negative mood 
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mediates the association between a stressor and junk food consumption (see 

figure 2.0 chapter 2, pg. 37). The hypothesised cognitive bias to appetitive junk 

food information model proposes that while in a negative mood state, individuals 

prone to NECJF have a stronger attentional bias (variant one) and/or approach 

bias (variant two) to appetitive junk food information relative to healthy food 

information, compared with those not prone to NECJF, and this attentional and/or 

approach bias mediates the association between negative mood and junk food 

consumption in individuals prone to NECJF (see figure 2.1, chapter 2 pg. 46).  

Two experimental studies in the first research section and two experimental 

studies in the third research section aimed to test the validity of these two models, 

and each of their two variants, of NECJF. Each of the four experimental studies 

involved a stress manipulation, assessment of either attentional biases or 

approach-avoidance biases to negative emotional information and appetitive junk 

food information, and a so-called consumption taste test as a measure of junk 

food consumption. Importantly, the experimental studies in the first and third 

research sections differed only in the self-report questionnaire that was employed 

to measure individual differences in the propensity to engage in NECJF. The first 

research section used the widely used Dutch Eating Behaviour Questionnaire 

(van Strien, 1986). The third research section used the negative emotional 

consumption of junk food scale, of the Emotional Consumption of Food 

Questionnaire, that was developed in the second research section of this thesis. 

The findings obtained from each of the three research sections will now be 

discussed.  
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Research section 1: Preliminary testing of the hypothesised models of 

negative emotional consumption of junk food. 

Prior to testing the validity of the two hypothesised models in Study 1 and 

Study 2, the assumption that the Dutch Eating Behaviour Questionnaire 

emotional eating scale (DEBQ-EE) measures individual differences in the 

propensity of female participants to consume a greater amount of junk food in 

response to negative emotional states needed to be verified. However, in both 

Study 1 and Study 2, this assumption was not supported by the data. As noted, 

there are two possibilities for why the data failed to provide support for this 

assumption. The first possibility is that the DEBQ-EE scale is not a valid measure 

of individual differences in NECJF. The second possibility is that the DEBQ-EE 

scale is a valid measure of NECJF, but variation in consumption within the 

contrived laboratory experience is not accurately indexing the real-world 

phenomenon of NECJF. It was assumed, momentarily, that the second possibility 

was why the data failed to support the assumption that the DEBQ-EE scale is 

measuring individual differences in NECJF. This allowed the planned analyses to 

test the validity of the two hypothesised models of NECJF to be conducted.  

Overall, the results did not provide support for the pattern of effects predicted 

by either the attentional bias variant or the approach bias variant of the cognitive 

bias to negative emotional information model.  Studies 1 and  2 found no 

evidence that (i) those scoring higher on the DEBQ-EE scale respond to the high 

stress condition with greater elevations in negative mood than those scoring lower 

on this scale, (ii) did those scoring higher on DEBQ-EE have a stronger 

attentional/approach bias to negative emotional information than those scoring 

lower on this scale, and (iii) did a dispositional attentional/approach bias to 
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negative emotional information moderate the degree to which the high stress 

condition elicited elevations in negative mood. One result of particular interest to 

emerge from testing the cognitive bias to negative emotional information model 

in this first research section, was that neither an attentional bias nor an approach 

bias to selectively attend to, or approach, negative emotional information 

predicted greater negative emotionality in response to the high stress condition. 

Failing to find that an attentional bias to negative emotional information 

moderates the degree to which a stressor elicits heightened negative emotionality 

contradicts a wealth of research demonstrating just such an effect in clinical and 

non-clinical populations (Beevers & Carver, 2003; Ellenbogen et al., 2006; 

MacLeod et al., 2002; Osinsky et al., 2012). Likewise, failing to find that an 

approach bias to negative emotional information moderates the association 

between stress condition and elevations in negative mood was somewhat 

surprising. The role of approach and avoidance biases to valenced information in 

heightened negative emotionality in response to a stressor has not been formally 

tested in non-clinical samples. However, previous research demonstrates that an 

approach bias towards negative emotional information and an avoidance bias 

away from positive emotional information contributes to heightened depressive 

symptomatology (Bartoszek & Winer, 2015; Trew, 2011), while training to 

approach positive information has been shown to protect against experiencing 

heightened tension in response to a stressor in participants experiencing 

heightened dysphoria symptoms (Becker et al., 2016). Moreover, an avoidance 

bias away from negative emotional information has been shown to contribute to 

heightened anxiety symptomatology (Heuer et al., 2007; Najmi et al., 2010; 

Rinck & Becker, 2007), while training to approach negative emotional 
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information has been shown to protect against heightened anxiety in response to 

an anxious stressor (Amir et al., 2013; Rinck et al., 2013; Taylor & Amir, 2012). 

Accordingly, since the corresponding attentional bias to negative emotional 

information has been shown to contribute to heightened negative emotionality in 

response to stress in both clinical and non-clinical samples, it seems likely that 

the tendency to then approach or avoid such information will also causally 

contribute to heightened negative emotionality in non-clinical samples. Possible 

explanations for why these effects were not observed in the current two studies 

will be considered in the Future Research Directions section of this chapter.   

In regards to the cognitive bias to appetitive junk food information model, the 

results of Study 1 and Study 2 did not provide support for the overall pattern of 

effects predicted by either the attentional bias variant or the approach bias variant.  

In neither Study 1 nor Study 2 did the negative mood state evoked by exposure to 

the high stress condition elicit a stronger attentional/approach bias to appetitive 

junk food information in those scoring high on the DEBQ-EE scale than in those 

scoring low on this scale. Additionally, in neither Study 1 nor Study 2 did the 

negative mood state evoked by the high stress condition elicit greater junk food 

consumption, and an attentional/approach bias to junk food information while in 

a negative mood state did not mediate the association between negative mood and 

junk food consumption.  The finding that elevations in negative mood did not 

elicit a greater attentional bias to junk food information in participants scoring 

high on the DEBQ-EE scale is consistent with a prior study by Werthmann et al. 

(2014). Werthmann and colleagues’ results also showed that self-reported 

negative emotional eating was not associated with a stronger attentional bias for 

high caloric food information while in a sad mood. However, these researchers 
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also assessed individual differences in negative emotional eating with the DEBQ-

EE scale and as such their results are only indicative of an attentional bias to high 

caloric food stimuli while in a sad mood in negative emotional eaters if this scale 

is a valid measure of individual differences in negative emotional eating.  

Overall, the results of Study 1 and Study 2 did not provide support for the two 

hypothesised models of NECJF. However, the interpretation of these results only 

hold if it is assumed that the DEBQ-EE scale is a valid measure of individual 

differences in NECJF. On the other hand, if it is assumed that the DEBQ-EE 

scale is not a valid measure of NECJF then the validity of the two hypothesised 

models of NECJF was not successfully tested in research section one because the 

individual difference dimension the models were proposed to explain was not 

successfully measured. Careful reflection on the wording and measurement scale 

of the DEBQ-EE show that this scale has a number of limitations that suggest it 

may not be an optimal measure of individual differences in NECJF. First, this 

scale dose not distinguish between frequency of desiring to eat junk food and 

desiring to eat healthy food in response to negative emotional states. Second, it 

does not distinguish between desiring to eat in response to positive and negative 

emotional states. Third, it requires participants to rate their desire to eat rather 

than how their consumption actually changes in response to negative emotional 

states. Fourth, it cannot distinguish between increased, decreased and unchanged 

consumption in response to emotional states. These limitations were supported 

with reference to previous research failing to provide support for the predictive 

and discriminant validity of the DEBQ-EE (Bongers et al., 2016; Evers et al., 

2009; Evers, de Ridder, et al., 2010). Given the above, it was deemed most likely 

that in Studies 1 and 2 the DEBQ-EE scale was not validly measuring individual 
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differences in NECJF. Therefore, the second research section turned to the 

development of a new self-report measure that would be capable of measuring 

and discriminating individual differences in NECJF from individual differences 

in other patterns of emotional consumption (e.g., positive emotional consumption 

of junk food). Such a scale could then be used to subject the two hypothesised 

models of NECJF to empirical scrutiny.  

Research section 2: Developing a self-report measure of individual 

differences in negative emotional consumption of junk food.  

The aim of the second research section was to develop a new 

questionnaire, the Emotional Consumption of Food Questionnaire (ECFQ), that 

would be capable of measuring individual differences in negative emotional 

consumption of junk food (NECJF). It was argued, in the introduction to research 

section two, that for a questionnaire to be capable of measuring individual 

differences in NECJF it would need to fulfil four criteria: (i) measure change in 

actual consumption in response to emotional states, (ii) measure change in 

consumption in response to negative and positive emotional states, (iii) measure 

change in consumption of junk food and healthy food, and (iv) distinguish 

between increased, decreased and no change in consumption in response to 

emotional states. It was hypothesised that a questionnaire fulfilling these four 

criteria would be capable of measuring individual differences in four dimensions 

of emotional consumption: negative emotional consumption of junk food, 

negative emotional consumption of healthy food, positive emotional consumption 

of junk food and positive emotional consumption of healthy food. Thus, four 

dimensions of emotional consumption should result to effectively discriminate 
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individual differences in NECJF from individual differences in other forms of 

emotional consumption. 

The results of an exploratory factor analysis (Study 3) and a confirmatory 

factor analysis (Study 4) provided support for the hypothesised factor structure of 

the Emotional Consumption of Food Questionnaire. In Study 3, exploratory 

factor analysis revealed that a four-factor solution provided the most 

parsimonious and interpretable factor structure, with each of the four emerging 

factors corresponding to one of the four hypothesised dimensions of emotional 

consumption. In Study 4, comparing the four-factor structure to alternative one- 

and two-factor models demonstrated that the four-factor solution was the only 

factor structure that provided a good fit to the data. Importantly, the results of 

Study 4 showed that scores on the negative emotional consumption of junk food 

scale positively correlated with body mass index, eating disorder 

symptomatology and maladaptive emotion-oriented coping in a female sample. 

These results highlight the importance of research investigating the mechanisms 

which contribute to the propensity of some women to consume a greater amount 

of junk food in response to negative emotional states. Moreover, the results of 

Study 4 showed that overweight and obese participants scored significantly 

higher on the negative emotional consumption of junk food scale than normal 

weight participants. This provides further support for the premise of this thesis 

that the tendency to eat junk food in response to negative emotional states 

contributes to weight gain and being overweight/obese. Overall, the results of the 

second research section provided support for the use of the newly developed 

negative emotional consumption of junk food scale as a measure of individual 

differences in the propensity to consume a greater amount of junk food in 
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response to negative emotional states, which was examined in the third research 

section.  

Research section 3: Re-testing the hypothesised models of negative 

emotional consumption of junk food with a specific measure of 

individual differences in this eating behaviour.  

Prior to subjecting the two hypothesised models of NECJF to empirical 

scrutiny, the assumption that the negative emotional consumption of junk food 

scale of the Emotional Consumption of Food Questionnaire measures individual 

differences in NECJF needed to be satisfied. However, the data from both Study 

5 and Study 6 failed to support this assumption.  As in research section one, there 

were two possibilities for why the data from Study 5 and Study 6 failed to support 

this assumption. First, it is possible that the NECJF-scale of the Emotional 

Consumption of Food Questionnaire is not a valid measure of individual 

differences in NECJF. Second, it is possible that this scale is a valid measure of 

individual differences in NEJCF, but variation in consumption in the contrived 

laboratory experience was not accurately indexing the real-world phenomenon of 

NECJF. Assuming again, as in research section one, that this second possibility 

was why the data did not provide support for this assumption, the planned 

analyses to test the two hypothesised models of NECJF were performed.  

Overall, the results did not provide support for the pattern of effects 

predicted by either the attentional bias variant or the approach bias variant of the 

cognitive bias to negative emotional information model. While in Study 5 it was 

found that participants scoring higher on the NECJF-scale responded to the high 

stress condition with greater elevations in negative mood than those scoring lower 

on this scale, this effect was not replicated in Study 6. Furthermore, in neither 
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Study 5 nor Study 6 did those participants scoring higher on the NECJF-scale 

have a stronger attentional/approach bias to negative emotional information, nor 

did an attentional/approach bias to negative emotional information moderate the 

degree to which exposure to the high stress condition elicited elevations in 

negative mood. Again, as in research section one, failing to find that a stronger 

dispositional attentional/approach bias to negative emotional information 

contributes to heightened negative emotionality in response to a stressor 

contradicts previous research demonstrating just such an effect in clinical and 

non-clinical populations (e.g., Osinsky et al., 2012). Possible explanations for 

why the four experimental studies in this thesis failed to replicate these well-

established effects will be considered in the Future research Directions section of 

this chapter.  

Similarly, the results did not provide support for the pattern of effects 

predicted by either attentional bias variant or the approach bias variant of the 

cognitive bias to appetitive junk food information model of NECJF. In relation to 

the first predicted effect, the negative mood evoked by the high stress condition 

did not elicit a stronger attentional/approach bias to junk food information in 

participants scoring high on the NECJF-scale than in those scoring low on this 

scale. Likewise, the negative mood state evoked by the high stress condition did 

not result in greater junk food consumption, and an attentional/approach bias to 

junk food information did not mediate the association between negative mood 

and junk food consumption for those participants scoring high on the NECJF-

scale.  

One result of interest to emerge from this research section was that in 

Study 5 a stronger attentional bias to junk food information predicted greater junk 
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food consumption, irrespective of stress condition and NECJF-scale scores. This 

is consistent with previous research showing that an attentional bias to high-

caloric food stimuli predicts greater consumption during a laboratory 

consumption taste-test (Werthmann, Roefs, Nederkoorn, & Jansen, 2013). 

Moreover, this result is consistent with the results of previous cognitive bias 

modification studies in the eating domain demonstrating that training to 

preferentially attend to unhealthy junk food (e.g., chocolate) results in greater 

junk food consumption in a subsequent laboratory taste-test, while training to 

avoid unhealthy junk food results in decreased junk food consumption (e.g., 

Kemps et al., 2015; Werthmann et al., 2014). Accordingly, one practical 

implication of this result is that cognitive bias modification training to 

preferentially attend to healthy food information over junk food information may 

help to reduce junk food consumption within an obesogenic environment (i.e., an 

environment characterised by an abundance of readily available, cheap junk 

food), and may have a subsequent positive effect on preventing further weight 

gain. However, this result should be interpreted with caution as it was not found 

in Study 1, despite the use of the same attentional bias assessment task and the 

same pictorial stimuli within the same contrived laboratory experience.  

To summarise, the results of the third research section do not provide 

support for either of the two hypothesised models of NECJF. However, these 

results only hold if the NECJF-scale is a valid measure of individual differences 

in NECJF, and it is assumed that variation in consumption within the contrived 

laboratory experience did not accurately index the real world-phenomenon of 

NECJF. However, if instead it is assumed that the NECJF-scale is not a valid 

measure of individual differences in NECJF then the results of Study 5 and Study 
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6 do not bear upon the validity of the two hypothesised models of NECJF 

because the individual difference dimension they were proposed to explain was 

not successfully measured. If the later of these two possibilities is true, then it 

remains possible that one, or both, of the hypothesised models of NECJF does 

indeed account for individual differences in the propensity of some women to 

increase their consumption of junk food in response to negative emotional states.   

It is apparent then that the reliance on self-report questionnaires, whether 

the widely used Dutch Eating Behaviour Questionnaire emotional eating scale or 

the newly developed Emotional Consumption of Food Questionnaire, to measure 

individual differences in NECJF in the current thesis limited any firm conclusions 

to be drawn with respect to the validity of the two hypothesised models of NECJF 

under empirical scrutiny. The inability of the present research to support the 

assumption that these self-report questionnaires measure individual differences in 

NECJF, clearly holds important methodological and practical implications for 

future research attempting to examine the mechanisms underpinning individual 

differences in this eating style. These implications will now be discussed.  

Methodological and Practical Implications of the Research Findings  

Traditionally, the assessment of individual differences in various eating 

styles, including negative emotional eating, has relied on various self-report 

questionnaires. This reliance on self-report questionnaires to measure individual 

differences in negative emotional eating becomes apparent when you consider the 

abundance of self-report measures all purporting to measure the tendency to 

overeat in response to negative emotional states. Such self-report measures 

include the Three-Factor Eating Questionnaire (Stunkard & Messick, 1985), the 

Dutch Eating Behaviour Questionnaire (Van Strien et al., 1986), The Emotional 
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Eating Scale (Arnow et al., 1995), The Emotional Appetite Questionnaire (Nolan 

et al., 2010), the Emotional Overeating Questionnaire (Masheb & Grilo, 2006), 

the Salzburg Emotional Eating Scale (Meule et al., 2018), the Salzburg Stress 

Eating Scale (Reichenberger, Meule, & Blechert, 2016), the Positive-Negative 

Emotional Eating Scale (Sultson, Kukk, & Akkermann, 2017), and now the 

Emotional Consumption of Food Questionnaire. 

A recent review on the association between mood, [food] consumption and 

self-reported emotional eating scores concluded that such scales lack predictive 

and discriminant validity (Bongers & Jansen, 2016). Specifically, of the 20 

laboratory studies examined, only seven provided support for the assumption that 

high scores on self-reported negative emotional eating scales are predictive of 

actual increased food intake in response to negative emotional states. Similarly, 

of the five naturalistic diary studies reviewed, only two found emotional eating 

scores to relate to consumption in response to negative emotional states.  

The inability of negative emotional eating scales to reliably predict increased 

consumption in response to negative emotional states may be due to a “triple 

recall bias” inherent in all such self-report measures (Evers et al., 2009). To 

complete a negative emotional eating questionnaire respondents need to recall 

their negative emotions, their food intake, and the association between their 

negative emotions and food intake. Importantly, there is evidence showing that 

the recollection of both emotional states and food intake are subject to 

retrospective recall bias. In regards to the former, it has been shown that current 

emotional states, appraisals, coping, personality traits and age are associated with 

biases in memory for emotions (Levine & Safer, 2002). For example, young 

adults have been shown to overestimate the frequency of their negative affect and 
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underestimate the frequency of their positive affect  (Ready, Weinberger, & 

Jones, 2007; Thomas & Diener, 1990), while individuals scoring high on the 

personality trait of neuroticism tend to overestimate the frequency of their 

negative affect and those scoring low on neuroticism tend to underestimate the 

frequency of their negative effect (Barrett, 1997). In regards to the latter, there are 

well established biases in the reporting of energy intake. For example, both lean 

and obese women, have been shown to underestimate their total energy intake by 

approximately 23% to 39% respectively (Hill & Davies, 2001; Weber et al., 

2001), and there is evidence to suggest that those who underreport their food 

intake tend to underreport their consumption of “bad food” (i.e., foods rich in fat 

and/or carbohydrates) compared with their consumption of “good food” (i.e., 

foods rich in protein such as lean meats, fruits/vegetables) (Lafay et al., 2000; 

Westerterp & Goris, 2002). However, in addition to underestimation of total 

energy intake of junk foods, there is some evidence to suggest that women 

overestimate the number of portions of very high energy dense foods in a serving 

(Almiron-Roig, Solis-Trapala, Dodd, & Jebb, 2013). Consequently, they may 

both underestimate and overestimate their consumption of energy-dense, nutrient 

poor junk foods and as such some women may underestimate while others may 

overestimate their junk food consumption in response to emotional states.  

In addition to a “triple recall bias” inherent in negative emotional eating 

scales, the validity of emotional eating scales may be compromised by social 

desirable responding. Indeed, there is evidence that women scoring higher on a 

scale of social desirable responding also score lower on a measure of negative 

emotional eating (Allison & Heshka, 1993). Thus, some respondents may be 
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motivated to underreport their symptoms of negative and positive emotional 

consumption of junk food.  

Lastly, the predictive validity of self-report emotional eating scales may be 

compromised by low awareness of food intake during emotional encounters, 

which can lead to an under- or over-estimation of food intake. For example, 

Royal and Kurtz (2010) exposed participants to either a high stress or low stress 

condition during which they were invited to eat. Royal and Kurtz’s results 

demonstrated that women scoring high on a measure of negative emotional eating 

overestimated how many calories they ate during a stressful task while those 

scoring low on a measure of negative emotional eating underestimated how much 

they ate during a stressful anagram task.  Consequently, those scoring high on 

negative emotional eating may not accurately encode the information concerning 

the interaction of their consumption and emotional states and as such when they 

are required to recall their negative emotional eating they will end up 

overestimating how much they consume in response to negative emotional states. 

Similarly, those scoring low on negative emotional eating also may not accurately 

encode the information concerning the interaction of their consumption and 

emotional states and as such when they are required to recall their negative 

emotional eating they will end up underestimating how much they consume in 

response to negative emotional states.  

Ultimately, the triple recall bias inherent in self-reported emotional eating 

scales, the effects of possible social desirable responding, and low awareness of 

consumption while under stress or experiencing a negative emotional state, all 

appear to impede the predictive validity of such scales. Accordingly, it is 

apparent then that the field needs a new method, not reliant on self-report 
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questionnaires, to measure individual differences in this eating behaviour. 

Ecological Momentary Assessment (EMA) methodologies provide one potential 

avenue for measuring individual differences in NECJF that overcomes some of 

the limitations (i.e., the retrospective recall biases) inherent in traditional negative 

emotional eating scales.  

Ecological momentary assessment for measuring individual 

differences in negative emotional consumption of junk food.  

Ecological momentary assessment (EMA) collects data in real world 

environments as respondents go about their lives with multiple daily assessments 

focused on a respondent’s current state (Shiffman et al., 2008). As such EMA is 

not subject to the “triple recall bias” inherent in negative emotional eating 

questionnaires as the data is collected in real-time and often as the behaviour of 

interest occurs. Accordingly, EMA could be used to establish the frequency and 

distribution of junk food consumption, and the antecedents and consequences of 

these episodes of junk food consumption on an individual basis. This could be 

achieved by signalling respondents to complete a brief assessment at semi-

random times throughout the day (i.e., signal-contingent responding). At each 

signal, respondents could be required to rate any stressors/daily hassles they have 

experienced since the last signal and rate how stressful they found each of these, 

rate their negative and positive mood state using the Positive and Negative Affect 

Schedule (Watson, Clark & Tellegen, 1988) or a similar measure, and indicate if 

they had eaten since the last signal, and if so, when, what (i.e., meal or between 

meal snack and the specific food eaten) and how much. In addition to recording 

consumption at random signals, participants could also be instructed to complete 

an assessment when consumption occurs (i.e., event-contingent). The data 
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provided by such an assessment could be used to establish for each individual 

whether a greater amount of junk food is consumed, or a greater proportion of 

increased junk food consumption episodes occur, in response to negative mood, 

neutral or positive mood. Additionally, the data can be used to determine whether 

a stressor/daily hassle at the previous EMA signal (t-1) predicts junk food 

consumption at the current EMA signal (t) through its effect on negative mood 

(negative mood at t – negative mood at [t-1]). Individuals who consume a greater 

amount of junk food in response to negative mood, or have a greater proportion 

of junk food consumption episodes in response to negative mood, can then be 

classified as having a propensity to consume junk food in response to negative 

emotional states arising from unpleasant or stressful experiences.  Importantly, 

although this method may still be subject to a total underestimation of calorie 

intake, especially of junk food due to social desirable responding, the 

underestimation in calorie intake should be consistent whether or not 

consumption was preceded at the previous EMA signal by stressors/daily hassles 

and heightened negative affect. This would then allow for a comparison of 

whether a greater amount of junk food is consumed in response to negative 

emotional states, neutral mood states or positive emotional states.  

Overall, future research attempting to examine the cognitive mechanisms 

underpinning individual differences in negative emotional consumption of junk 

food should not rely on self-report measures to identify individuals with a 

propensity to consume junk food in response to negative emotional states versus 

those who do not have this same propensity. Such research could instead use the 

data provided by a period of EMA (as outlined above) to classify participants as 

having a high or low propensity to engage in NECJF. Following a period of 
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EMA, participants could then attend a laboratory session to assess the cognitive 

mechanism under investigation (e.g., attentional and approach biases to junk food 

information) as potential contributors to a heightened propensity to engage in 

NECJF.  

 To summarise, the inability of the current thesis to measure individual 

differences in NECJF clearly holds important methodological and practical 

implications for measuring individual differences in this eating style. 

Additionally, the inability to successfully measure individual differences in 

NECJF in the current thesis, and the results of the second research section, also 

holds important theoretical implications which will now be considered.   

Theoretical Implications of the Research Findings 

Given the inherent limitations of self-report negative emotional eating 

questionnaires outlined above, it seems unlikely that such measures are accurately 

measuring individual differences in this eating behaviour, and indeed research 

does not provide support for the predictive or discriminant validity of such scales 

(Bongers et al., 2016; Bongers & Jansen, 2016; Evers et al., 2009; Evers, de 

Ridder, et al., 2010). However, the fact that negative emotional eating scales 

consistently predict body mass index (BMI) and severity of eating disorder 

symptomatology suggests that these measures reliably assess some construct that 

is relevant to understanding problematic eating. Yet, it is unclear precisely what 

this construct is. Some researchers have suggested that high scores on self-report 

negative emotional eating scales reflect greater concern about eating (Adriaanse 

et al., 2011; Jansen et al., 2011), whereas others have suggested that scores on 

these scales reflect the tendency to retrospectively attribute overeating to negative 

emotional states (i.e., people’s belief that they increase their consumption in 
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response to emotional states) (Adriaanse et al., 2016), and yet others have argued 

that all self-report questionnaires designed to measure individual differences in 

eating styles are indicators of a higher order construct of uncontrolled eating 

(Vainik, García‐García, & Dagher, 2019). In regards to this later suggestion, 

Vainik et al. (2019) recently published a paper proposing a unified psychological 

construct, namely uncontrolled eating (i.e., an individual’s tendency to overeat), 

which they associated with overeating and obesity. Briefly, Vainik and colleagues 

conceptualise uncontrolled eating as occurring on a spectrum from passive 

overeating without a sense of loss of control on the extreme low end to binge 

eating with a sense of loss of control at the extreme high end. Importantly, and 

relevant to the results of the current thesis, these researchers argue that all self-

report questionnaires that assess overeating and reasons for overeating (e.g., 

emotional eating, external eating, restrained eating) are interchangeable indicators 

of this higher order uncontrolled eating construct. Specifically, they propose that 

emotional eating questionnaires account for variance in the middle part of the 

uncontrolled eating spectrum. Accordingly, although the predictive and 

discriminant validity of the four scales of the Emotional Consumption of Food 

Questionnaire (developed in the second research section of this thesis) are yet to 

be adequately tested, it is likely that whether these scales are valid predictors of 

each of the four dimensions of emotional consumption or not, they are indicators 

of the higher order construct of uncontrolled eating. As such, the positive 

correlations between negative emotional consumption of junk food scale 

(NECJF-scale) scores with body mass index (BMI) and severity of eating 

disorder symptomatology in the female sample in Study 4, may actually reflect 

positive correlations of uncontrolled eating with BMI and severity of eating 
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disorder symptomatology in women. Similarly, the positive correlations of 

positive emotional consumption of junk food scale (PECJF-scale) scores with the 

frequency of using unhealthy compensatory behaviours (i.e., purging strategies of 

vomiting and laxative misuse) in the male sample in Study 4, may actually reflect 

positive correlations of uncontrolled eating with the frequency of engaging in 

such unhealthy compensatory behaviours. As such, the junk food scales of the 

Emotional Consumption of Food questionnaire may be reliable indicators of 

uncontrolled eating, with higher scores on the NECJF-scale and on the PECJF-

scale predicting greater eating pathology in women and men, respectively. Hence, 

the two junk food scales can capture useful information about an individual’s 

tendency to overeat and their risk of eating pathology, whether or not they are 

valid predictors of greater junk food consumption in response to negative and 

positive emotions.  Importantly, conceptualising the junk food scales of the 

Emotional Consumption of Food Questionnaire as indicators of the higher order 

construct of uncontrolled eating does not preclude these scales from being 

reliable and valid predictors of junk food consumption in the specific context of 

heightened negative and positive emotionality.  To summarise, it may be useful to 

conceptualise all emotional eating questionnaires, including the junk food scales 

of the new Emotional Consumption of Food Questionnaire, as indicators of 

uncontrolled eating which predict over-eating, obesity and eating disorder 

symptomatology, irrespective of their ability to predict consumption in response 

to emotional states.  
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Future Research Directions for Examining the Cognitive Mechanisms 

Underpinning Individual Differences in Negative Emotional Consumption of 

Junk Food  

Although the experimental studies in the current thesis were unable to 

adequately test the validity of the two hypothesised models of NECJF, once a 

reliable and valid measure of individual differences in this eating styles is 

available (i.e., one which is not reliant on self-report), then there are a number of 

future research directions which should be considered.  

First, in addition to employing a reliable and valid measure of NECJF, there are a 

number of other methodological changes to the experimental studies in this thesis 

that may render future research better able to assess the validity of the two 

hypothesised models of NECJF. Second, there are a number of refinements that 

can be made to the two hypothesised models of NECJF that may render them 

better able to account for individual differences in the propensity to engage in 

NECJF. Third, there are other potential cognitive mechanisms which were not 

examined in the current research programme that may interact with the proposed 

cognitive mechanisms to more accurately account for individual differences in 

the propensity to engage in NECJF that future researchers should investigate. 

Each of these three directions for future research will be discussed in turn below.  

Methodological changes to the experimental studies assessing the 

validity of the two hypothesised models of NECJF.  

  Limitations of the contrived laboratory experience and suggestions for 

how this can be altered to render it more sensitive to accurately index the real-

world phenomenon of negative emotional consumption of junk food were 

considered in the general discussion for research section three, and thus will not 
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be considered here. Moreover, the use of Ecological Momentary Assessment 

methods to determine the validity of two hypothesised models of NECJF was also 

discussed in the general discussion for research section three. Thus, for the sake 

of brevity, these issues will not be considered again here. Instead, this section will 

consider other limitations of the experimental studies, namely the small sample 

size and low reliability of the cognitive bias scores, and methodological changes 

in regards to the assessment of the cognitive biases to negative emotional 

information and the cognitive biases to junk food information.   

Sample Size 

 One limitation of the current experimental studies which has not yet been 

addressed is the relatively small sample size of the four experimental studies. 

Although approximately eighty participants were recruited for each study (except 

Study 2 for which participant recruitment was terminated early) since this sample 

size was estimated to provide adequate statistical power to detect a medium and 

large regression coefficient in a moderated mediation analysis, there was 

insufficient power of all studies to detect a small regression coefficient (Preacher, 

Rucker and Hayes, 2007). It is possible that a relative preference to attend 

to/approach negative emotional information only exerts a small effect on 

emotional reactivity to a stressor. Similarly, it is possible that a relative 

preference to attend to/approach junk food information while in a negative mood 

state only exerts a small effect on junk food consumption in those prone to 

NECJF.  Moreover, there may have been too few participants with extreme scores 

on both the DEBQ-EE scale (Study 1 and 2) and the NECJF-scale (Study 5 and 6) 

to detect, for example, whether an attentional/approach bias to junk food 

information mediated the association between negative mood and junk food 
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consumption for those prone to NECJF (i.e., for those scoring high on the DEBQ-

EE scale or the NECJF-scale). As such, future studies investigating the cognitive 

mechanisms underpinning individual differences in NECJF should recruit larger 

samples sizes to increase the statistical power to detect a small effect size and so 

that there are more participants with extreme scores on the individual differences 

dimension of interest.  

Reliability of the Cognitive Bias Assessment Tasks 

 Another limitation of the four experimental studies is the low internal 

consistency reliability of the cognitive bias scores to both negative emotional 

information relative to positive emotional information and to junk food 

information relative to healthy food information. The low reliability of these 

scores may explain why we failed to observe the effects of interest of these 

cognitive biases on heightened negative emotional reactivity in response to a 

stressor and on junk food consumption while in a negative mood state. This is 

because as measurement error increases (i.e., reliability decreases) the correlation 

between any two variables is attenuated since the correlation between any two 

variables cannot be larger than the average reliability of those two variables 

(Parsons, Kruijt, & Fox, 2019). Consequently, it is possible that associations do 

exist, for example, between an attentional/approach bias to junk food information 

(while in a negative mood state) and total junk food consumption for those prone 

to NECJF, but that these associations were obscured by poor psychometric 

properties of both the dot probe task and the approach avoidance task.  

Importantly though, it has been argued that the low psychometric reliabilities of 

these cognitive bias assessment tasks may arise in part due to the nature of these 

biases. That is, these biases may not be stable and consistent across time, between 
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assessment sessions of within assessment sessions (Zvielli, Bernstein & Koster, 

2015; MacLeod, Grafton & Notebaert, 2019). Instead these biases may be 

characterised by substantial intraindividual variability depending on factors such 

as personal relevance of the stimuli on any given trial, the participants ability to 

exert top-down attentional control on any given trial, mood and fatigue (Macleod, 

Grafton & Notebaert, 2019). As such, the low reliability of the cognitive bias 

scores in the current experimental studies may reflect genuine fluctuations in 

these biases within an assessment session.  Consequently, future research 

examining the cognitive biases underpinning individual differences in NECJF 

should calculate indices of attentional/approach biases to negative emotional 

information and junk food information that capture the temporal variability of 

these biases in an assessment session.  Importantly, at least for the dot probe task, 

indices of attentional bias that capture the temporal variability of said bias have 

been shown to predict theoretically relevant criterion variables in anxiety and 

addiction (e.g., Zvielli, Bernstein & Koster, 2015).  

Assessment of the cognitive biases to negative emotional information 

and evaluation of their moderating role in the stress-negative mood 

association.  

As mentioned earlier in this chapter, a consistent finding to emerge from 

both research section one and research section two was that neither an attentional 

nor an approach bias to negative emotional information moderated the degree to 

which exposure to the high stress condition elicited elevations in negative mood. 

One possible explanation may be the apparent mismatch between the negative 

emotional situation provided by the high stress condition and the negative 

emotional content depicted in the stimuli used in the dot probe task and the 
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approach avoidance task, for the assessment of attentional and approach biases, 

respectively. More precisely, the negative emotional stimuli employed in the 

current thesis were broadly negative and of three main types: threatening negative 

emotional information (e.g. a person holding a gun, an out of control car fire), 

disgusting negative emotional information (e.g. a mutilated body, a person 

vomiting, a pile of garbage) and, other emotional displays (e.g. a malnourished 

child crying, a sick person lying in a hospital bed). However, it is likely that the 

failure experience provided by the high stress condition elicited specific negative 

emotional states associated with dysphoria such as sadness, shame, 

embarrassment, and guilt (although of course this possibility cannot be verified 

by the data as the negative mood visual analogue scale required participants to 

rate the intensity of their negative mood state, but did not enquire about the 

specific negative mood they were experiencing). The apparent discrepancy 

between the content of the negative emotional stimuli, used in the assessment of 

an attentional/approach bias to negative emotional information, and the specific 

negative emotional states elicited by the high stress condition may explain the 

findings that neither attentional bias scores nor approach bias scores to negative 

emotional information moderated the degree to which exposure to the high stress 

condition elevated negative mood. Consistent with this possibility, attentional 

biases to different categories of negative emotional information have been shown 

to predict heightened vulnerability to experience different emotional disorders. 

For example, an attentional bias to mildly threatening information (e.g., social 

threat and physical threat) has been shown to contribute to heightened 

vulnerability to experience anxiety (e.g., MacLeod & Hagan, 1992; MacLeod et 

al., 1986; MacLeod et al., 2002), while an attentional bias to dysphoric and 
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depression related information (e.g., words connoting sadness and hopelessness 

or pictures of sad faces ) and an inhibited approach to positive emotional 

information (e.g., pictures of happy faces) has been shown to contribute to 

heightened vulnerability to experience negative affect and depressive 

symptomatology (Ellenbogen et al., 2006; Koster et al., 2005; Sanchez et al., 

2013). This content-specificity hypothesis of attentional biases to emotional 

information is supported by a meta-analysis demonstrating that attentional biases 

are larger for disorder congruent threat stimuli (e.g., disorder congruent threat 

stimuli for snake phobia could be pictures or words related to snakes, while 

disorder congruent threat stimuli for social anxiety disorder could be words 

related to negative evaluation and failure) than general threat stimuli (Pergamin-

Hight, Naim, Bakermans-Kranenburg, van IJzendoorn, & Bar-Haim, 2015). 

Consequently, future research investigating the validity of the attentional bias and 

approach bias variants of the cognitive bias to negative emotional information 

model of negative emotional consumption of junk food should assess an 

attentional/approach bias for specific negative emotional information which 

aligns more closely with the negative emotional states elicited by the stress 

manipulation task employed to elicit elevations in negative mood. Future research 

could achieve this by either modifying the stress manipulation task, modifying 

the negative emotional stimuli used in the dot probe task and the approach 

avoidance task, or by modifying both.  

Another possible explanation for why neither an attentional nor an 

approach bias to negative emotional information was found to moderate the 

association between a stressor and negative affect in the current research 

programme was that negative emotional reactivity was assessed in response to a 
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contrived, time-limited laboratory stressor.  Traditionally, research examining the 

contribution of an attentional bias to negative emotional information in negative 

emotional reactivity to a stressor in non-clinical populations has assessed 

emotional reactivity to naturalistic life stressors over a longer time period such as 

following the diagnosis of cervical pathology in women (MacLeod & Hagan, 

1992) or commencement of first year university (Osinsky et al., 2012). 

Accordingly, the experimental studies reported in the current thesis may have 

failed to find that an attentional or approach bias to negative emotional 

information moderates the degree to which exposure to a stressor elicits 

elevations in negative mood because the contrived laboratory stressor may (a) not 

have matched the naturalistic stressors which elicit elevations in negative mood in 

day-to-day life, and (b) was time limited and thus participants may have had low 

emotional involvement in regards to their performance on the stress manipulation 

task. Indeed, the average elevation in negative mood scores in response to the 

high stress condition was only 10.58 (SD=20.79), 10.05 (SD=22.94), 5.96 

(SD=19.01) and 6.58 (SD=23.16) across studies 1, 2, 5 and 6, respectively, on a 

90-point mood visual analogue scale.  

 Additionally, in previous studies demonstrating that an attentional bias to 

negative emotional information predicts greater elevations in negative mood in 

response to stress, emotional reactivity has been assessed using change in anxiety 

and depressive symptomatology scores on self-report scales (Beevers & Carver, 

2003; MacLeod & Hagan, 1992; Osinsky et al., 2012). Accordingly, the 

experimental studies reported in the current thesis may have failed to find that an 

attentional or approach bias to negative emotional information moderates the 

degree to which exposure to a stressor elicits elevations in negative mood because 
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negative mood was assessed prior to and upon completion of the stress 

manipulation using a single item negative mood visual analogue scale.  

Given the above, future research attempting to subject the two variants of 

the cognitive bias to negative emotional information model of NECJF to 

empirical scrutiny should (i) use a standardised stress manipulation procedure 

that has been shown to reliably elicit substantial elevations in negative mood such 

as the Trier Social Stress Test (Kirschbaum et al., 1993), and (ii) assess negative 

emotionality with a multiple item mood check list such as the positive and 

negative affect schedule (Watson et al., 1988) which can be completed prior to 

and upon completion of the stress manipulation task.  

Assessment of the cognitive biases to appetitive junk food information. 

In Study 5 an attentional bias to appetitive junk food information was 

found to significantly predict greater junk food consumption; however, this result 

was not found in Study 1. One factor that may have limited the ability of these 

two studies to reliably measure participants attentional bias to junk food 

information may have been the simultaneous assessment of an attentional bias to 

junk food information and an attentional bias to negative emotional information.  

Recall, that in the experimental sessions for Study 1 and Study 5, participants 

completed trials of the dot probe task with four critical picture pairs: negative 

image-abstract image, positive image-abstract image, healthy food image-cropped 

abstract image and junk food image-cropped abstract image. Similarly, in the 

experimental sessions for Study 2 and Study 6 participants completed trials of the 

approach-avoidance task with four critical pictures: negative emotional image, 

positive emotional image, junk food image and healthy food image, with 
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participants required to push or pull a joystick in response to the orientation of the 

picture (i.e., landscape or portrait).  

In the dot probe task, critical picture pairs, and in the approach-avoidance 

task, pictures were randomly distributed so that each type of representational 

image (i.e., 64-images from the Emotional Stimulus Set and 64-images from the 

Food Stimulus Set) was presented four times, twice prior to the stress 

manipulation task and twice following the stress manipulation task. 

Consequently, participants may have completed a critical trial with a negative 

emotional image depicting, for example, a mutilated body followed by a critical 

trial with a junk food image. In the dot probe task, possible disgust responses to 

negative image-abstract image pairs which preceded trials with a food image-

cropped abstract image pair may have impacted on participants’ attention 

allocation to food information on such subsequent trials. Similarly, during the 

approach avoidance task possible disgust responses to trials with a negative 

image which preceded trials depicting food information may have impacted on 

participants’ tendency to approach appetitive food information on the subsequent 

trials. Therefore, future research attempting to subject the two hypothesised 

models of NECJF to empirical scrutiny should block trials containing healthy 

food and junk food images, and trials containing negative emotional images and 

positive emotional images.  

Direct methods of assessing attentional biases: Eye tracking technology 

and Event Related Potentials.  

In the dot probe task, the allocation of attention must be indirectly inferred 

from the reaction time to complete a manual key press; thus there is a distal 

relationship between manual key presses and attention (Armstrong & Olatunji, 
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2012). Moreover, indexing attention with indirect reaction time measures only 

provides a brief “snapshot” of attention allocation (Armstrong & Olatunji, 2012; 

Field, Munafò, & Franken, 2009). More direct measures of attentional allocation 

include eye-movements, which can be measured using eye-tracking technology, 

and electrophysiological Event Related Potentials, which can be measured with 

electroencephalograph recordings. Each of these will be discussed in turn.  

Eye-movements provide a more proximal relation to attention than 

manual key presses because in most instances people are attending to the location 

of the visual field that their gaze is fixated on (Field et al 2009). Indeed, overt 

attention is defined as “selectively processing one location over others by moving 

the eyes to point at that location” (Findlay & Gilchrist, 2003, Abstract and 

Keywords, para. 1). Another advantage of eye-tracking is that while the dot probe 

task provides an indication of the direction of initial attentional orientation, eye-

tracking can capture information about the temporal and spatial distribution of 

attention because eye movements can be recorded continuously with sampling 

rates ranging from 60Hz to 2000Hz (Armstrong & Olatunji, 2012). Eye-

movements are traditionally recorded during free viewing tasks, visual search 

tasks, and indirect attentional bias assessment tasks such as the dot probe task. 

Eye tracking data obtained from such tasks provide multiple indices of attention 

including: (i) latency and direction of initial gaze fixation which indexes initial 

attentional orientation to a particular category of information, (ii) duration of 

initial fixations which indexes early attentional maintenance to a particular 

category of information, and (iii) total fixation duration (a.k.a., gaze dwell time 

bias) which indexes maintenance of attention to a particular category of 

information (Armstrong & Olatunji, 2012). Accordingly, future research 
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examining the attentional bias variants, of the two hypothesised models of 

NECJF, should employ eye tracking technology to measure the attentional biases 

to negative emotional information over positive emotional information, and the 

attentional bias to junk food information over healthy food information, as eye 

tracking provides a more direct measure of attention allocation. Additionally, eye 

tracking can be used to examine which component of attention (i.e., initial 

orientation of attention, maintained attention) is associated with a greater 

propensity to engage in NECJF.  

Event related potentials have also been used to examine attention 

allocation (Luck & Kappenman, 2011). Event related potentials are the pattern of 

electroencephalograph [EEG] activity obtained by averaging brain responses to 

the same stimulus presented repeatedly (Eysenck & Keane, 2013). The event 

related potential waveform consists of positive (P) and negative (N) peaks that 

are time-locked (e.g., P300 is a positive waveform peaking at 300ms) (Eysenck & 

Keane, 2013). In relation to attention allocation to food images, 

electroencephalograph recordings are usually recorded during exposure to food 

pictures and neutral pictures to determine the amplitude and latency of the P300 

event related potential in response to these two different stimulus categories in, 

for example, emotional versus non-emotional eaters, external versus non-external 

and overweight versus healthy weight samples (e.g., Blechert, Goltsche, et al., 

2014; Nijs et al., 2009; Nijs et al., 2010). It is argued that the P300 amplitude 

reflects activation of the brain’s motivational system, which serves to allocate 

attention to relevant information for further processing (i.e., sustained attentional 

processing; Cuthbert, Schupp, Bradley, Birbaumer, & Lang, 2000). As such the 

P300 is considered an endogenous event related to selective attention. For 
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example, Nijs et al. (2009) compared the amplitude of the P300 component in 

response to neutral pictures (office related items) and high caloric food pictures 

of normal weight and overweight participants in either a hungry or satiated 

condition. Their results showed a significantly enlarged P300 amplitude to high 

caloric food pictures compared to neutral (office related) pictures in normal 

weight, hungry and satiated participants and in overweight satiated participants. 

Interestingly, their results also revealed a significant interaction between hunger 

condition and weight status such that in a satiated condition the P300-related 

attention bias to food was significantly larger in normal-weight participants than 

overweight participants, while in a satiated condition the P300-related attentional 

bias to food tended to be larger in overweight participants than in normal weight 

participants. The results of Nijs et al. (2009) and similar studies (e.g., Blechert, 

Goltsche, et al., 2014; Nijs et al., 2009; Nijs et al., 2010) demonstrate that event 

related potentials of the P300 component may provide a direct measure of 

sustained attentional processing of food stimuli due to its motivational 

significance.  

Similarly, event-related potentials have been used to examine selective 

attention to valenced emotional information (Carretié, Mercado, Tapia, & 

Hinojosa, 2001; Schupp, Junghöfer, Weike, & Hamm, 2004; Schupp et al., 2007). 

In particular, there is evidence for an attentional bias to negative emotional 

information in the earlier stages of visual processing, as indexed by the latency 

and amplitude of the P1 and P2 event related potentials, and at the later stages of 

visual processing as indexed by the latency and amplitude of the P300 event 

related potential (Bar-Haim, Lamy, & Glickman, 2005; Carretié, Mercado, 

Hinojosa, Martı́n-Loeches, & Sotillo, 2004; Krompinger & Simons, 2009; 
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Rossignol, Campanella, Bissot, & Philippot, 2013; Rossignol, Philippot, 

Douilliez, Crommelinck, & Campanella, 2005; Stewart et al., 2010). For 

example, Bar-Haim et al. (2005) examined threat-related attentional bias to angry 

and fearful faces in a high trait anxiety and a low trait anxiety group by recording 

the amplitude and latency of the P1 (80-110ms) event related potential 

component and the N1 (140-190ms) event related potential component during a 

reaction time task in which participants were presented with a face cue (sad, 

angry, fearful or happy) and then a target shape in one of four locations that 

participants were required to identify. The P1 component is argued to reflect 

visuospatial orienting of attention while the N1 component is argued to reflect 

discrimination of attended stimuli (Bar-Haim et al., 2005; Luck & Kappenman, 

2012). Bar-Haim et al.’s results showed that the P1 and N1 latencies to 

threatening face cues were significantly faster in a high trait anxiety group than in 

a low trait anxiety group, reflecting speeded attentional orientation to threatening 

face stimuli in the high trait anxiety group.  Likewise, Rossignol et al. (2013) 

reported higher P1 and P2 amplitudes to face stimuli in those with a high fear of 

negative evaluation (a core feature of social anxiety disorder) compared to those 

with low fear of negative evaluation, reflecting facilitated attentional orientation 

to threatening facial stimuli and greater mobilization of attentional resources to 

motivationally significant stimuli, respectively.  Moreover, participants scoring 

high on a measure of depressive symptomatology evidenced an enhanced P300 

component in response to negative relative to positive stimuli, reflecting 

sustained attentional processing of negative emotional information at the later 

stages of visual processing (Krompinger & Simons, 2009). In contrast, equivalent 

P300 components in response to negative and positive emotional stimuli were 
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reported for participants scoring low on a measure of depressive symptomatology 

(Krompinger & Simons, 2009).  

From the studies reviewed above it is evident that electroencephalograph 

recordings can provide a direct high resolution, time-locked measure of various 

aspects of attention to both emotionally valenced information and food 

information.  As such, future research subjecting the two hypothesised models of 

NECJF could assess attentional bias to negative emotional information over 

positive emotional information, and to junk food information over healthy food 

information by comparing the latency and amplitude of the P1, P2, N2 and P300 

event related potential components in response to negative and positive emotional 

stimuli, and healthy food and junk food stimuli.  Importantly, the time-course of 

these event related potential components can be used to examine which 

component of attention (i.e., initial orientation of attention [e.g., P1], early 

stimulus discrimination [e.g., N1] or maintenance of attention for further 

processing [e.g., P300]) is associated with a greater propensity to engage in 

NECJF.  

Assessment of the approach bias to appetitive junk food information. 

Just as the dot probe task can be modified to assess attentional biases to 

valenced emotional information and food information, the approach-avoidance 

task too can be modified to assess such approach-avoidance biases.  Recent 

research has suggested that approach biases to food stimuli are larger when they 

are assessed with a relevant feature version of the approach-avoidance task, in 

which participants are instructed to push or pull the joystick in relation to image 

content (e.g., push food images, pull non-food images), compared with an 

irrelevant feature version of this task, in which participants are instructed to push 
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or pull the joystick in response to an irrelevant stimulus feature (e.g., the 

orientation of the image). For example, Lender, Meule, Rinck, Brockmeyer, and 

Blechert (2018) compared a relevant-feature version of the approach-avoidance 

task to an irrelevant feature version of the approach-avoidance task in the context 

of measuring an approach bias to chocolate containing pictures compared to 

object containing pictures. Their results demonstrated that only in the relevant-

feature version of the task did participants pull chocolate stimuli significantly 

faster than they pushed chocolate stimuli, with this effect not observed in the 

irrelevant-feature version of the task. The researchers suggested that attention to 

the content of the images is necessary to elicit approach-avoidance tendencies. 

Consistent with this assumption, it is possible that the irrelevant-feature version 

of the approach-avoidance task employed in the current studies did not require 

participants to attend to image content to accurately complete the task. Rather, 

participants could have done so by confining their attention to the border of the 

images, which would have reduced any difference in reaction time to pull junk 

food stimuli over healthy food stimuli. Therefore, it may be necessary for future 

studies examining the validity of the approach bias variant of the hypothesised 

cognitive bias to appetitive junk food information model of NECJF to utilise a 

feature-relevant version of the approach-avoidance task to measure approach 

biases to junk food information over healthy food information.  

Refinements to the cognitive bias to negative emotional information 

model.  

As reviewed in Chapter one, individuals endorsing negative emotional 

eating report greater negative affectivity and depressive symptomatology 

(Konttinen et al., 2010; Paans et al., 2018). As such, it may be that the attentional 
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bias underpinning heightened negative emotionality in response to stress in those 

who engage in NECJF, resembles the attentional bias characteristic of dysphoria 

and depression. Specifically, difficulty disengaging attention from negative self-

relevant and depression-relevant information has been shown to underpin 

heightened vulnerability to experience dysphoria and depression (Shane & 

Peterson, 2007; Armstrong & Olatunji, 2012). Accordingly, rather than 

implicating an attentional bias to general negative emotional information in 

contributing to heightened negative emotionality in response to stress in those 

who are prone to NECJF, the attentional bias variant of the cognitive bias to 

negative emotional information model should be refined to implicate an 

attentional bias to specific negative self-relevant and depression-relevant stimuli. 

Hence future research attempting to examine the validity of this model of NECJF 

should employ stimuli depicting negative self-relevant and depression-relevant 

information (e.g. words such as failure, worthless, hopeless or pictorial stimuli 

depicting these themes). Moreover, rather than implicating an initial orienting 

bias to negative emotional information, implied in the use of a 500ms stimulus 

presentation time in the dot probe task in Studies 1 and 5, the cognitive bias to 

negative emotional information model perhaps should have implicated a bias to 

maintain attention on negative emotional information to determine difficulty 

disengaging attention from negative emotional information.  Consequently, future 

research attempting to subject the attentional bias variant of the hypothesised 

cognitive bias to negative emotional information model to empirical scrutiny 

should employ an attentional bias assessment performance task that is capable of 

distinguishing between facilitation of attention towards negative emotional 

information and difficulty disengaging attention from negative emotional 
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information. A newer attentional bias assessment paradigm that is capable of 

distinguishing between these two types of attentional bias is the Attentional 

Response to Distal versus Proximal Emotional Information Task (Clarke, 

MacLeod, & Guastella, 2013; Grafton & MacLeod, 2014; Rudaizky et al., 2014). 

In this task participants are instructed to fixate initial attention to either a left or 

right screen location. A cue probe is then presented briefly (200ms) at this initial 

screen locus and participants are required to apprehend the probe’s identity. 

Immediately thereafter a picture pair, one emotionally valenced and one neutrally 

valenced, appears in the two screen loci (i.e. right or left). Following the offset of 

this picture pair a target probe appears in either screen location and participants 

are required to indicate as quickly as possible whether the cue and target probe 

were the same or not. Facilitation of attention towards negative emotional 

information is reflected by relative speeded response when target probes are in 

the locus of negative rather than neutral images presented distally from 

participants’ initial attentional focus. Difficulty disengaging attention from 

negative emotional information is reflected by relative speeded responses when 

target probes are in the locus of negative rather than neutral images presented in 

the location of participant’s initial attentional focus. Alternatively, eye tracking 

technology while participants complete a free viewing task, visual search task or 

a performance based attentional bias assessment task could be used to distinguish 

between initial orientation of attention towards and maintained attention for 

negative emotional information.  

Moreover, the cognitive bias to negative emotional information model of 

NECJF should perhaps be refined to also implicate an elicited 

attentional/approach bias to negative emotional information rather than a 
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dispositional attentional/approach bias to negative emotional information. It is 

possible that in a non-select, non-mood disordered sample, exposure to a stressor 

elicits elevations in negative mood which in turn produces a shift in 

attention/approach towards mood-congruent stimuli, and this shift then 

exacerbates, and causes a persistence in, the negative mood state induced by 

exposure to the stressor. Consistent with this refinement to the cognitive bias to 

negative emotional information model of NECJF, research shows that in non-

mood disorder samples attention is biased towards mood congruent stimuli 

following exposure to a stressor (Becker & Leinenger, 2011; Mogg et al., 1990) 

and such a mood congruent attentional bias has been shown to facilitate the 

persistence of sad mood in non-depressed healthy individuals (Clasen, Wells, 

Ellis, & Beevers, 2013). Consquently, it is possible that exposure to stress elicits 

a mood congruent attentional/approach bias to negative emotional information 

which mediates (rather than moderates) the association between stress and 

elevations in negative mood.   

Lastly, but perhaps the most important refinement to the cognitive bias to 

negative emotional information model is that it is arguably a model of stress 

elicited consumption of junk food rather than a model of negative emotional 

consumption of junk food. This is because the cognitive biases implicated in this 

model contribute to individual differences in negative emotional reactivity to 

stress rather than contributing to individual differences in the negative mood-junk 

food consumption association. Consequently, a specific measure of individual 

differences in stress-elicited consumption of junk food rather than a measure of 

individual differences in negative emotional consumption of junk food should be 

employed to subject this model to empirical scrutiny. Future research should 
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assess individual differences in stress-elicited consumption of junk food using a 

period of ecological momentary assessment (EMA; as outlined above). Based on 

their EMA data, participants can then be assigned to either a group with a high or 

low propensity to eat a greater amount of junk food in response to stress. 

Participants could then complete a laboratory session with a similar structure as 

that employed in the current thesis (i.e., pre stress manipulation bias assessment 

phase, stress manipulation bias assessment phase and behavioural consumption 

phase) to test the validity of the hypothesised cognitive bias to negative emotional 

information model of stress-elicited consumption of junk food.  

Refinements to the cognitive bias to appetitive junk food information 

model. 

Previous research has suggested that attentional maintenance on appetitive 

stimuli, such as junk food, is associated with differences in motivation to 

consume appetitive stimuli (e.g., Field, Mogg, Zetteler, & Bradley, 2004). 

Consequently, the cognitive bias to appetitive junk food information model 

perhaps should have implicated a bias to maintain attention on appetitive junk 

food information rather than a bias to orient attention towards appetitive junk 

food information, as implied by the use of a 500ms stimulus presentation time in 

the dot probe task in Studies 1 and 5. Accordingly, like with the attention bias to 

negative emotional information, future research should examine whether those 

prone to NECJF have: (a) an initial orienting bias towards appetitive junk food 

information, (b) maintained attention for appetitive junk food information due to 

difficulty disengaging attention from such stimuli, or (c) both an initial orienting 

bias and maintained attention for appetitive junk food information, and examine 

which bias component(s) mediate(s) the association between negative mood and 
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junk food consumption. Again, researchers could achieve this using either a 

variant of the Attentional Response to Distal versus Proximal Emotional 

Information Task (as described above; Clarke et al., 2013; Rudaizky et al., 2014) 

or more direct measures of attentional biases such as eye movements and various 

event related potential components.  

Recall that the cognitive bias to appetitive junk food information model 

proposes that while in a negative mood state, individuals prone to NECJF have a 

stronger attentional/approach bias to appetitive junk food information, compared 

with those not prone to NECJF, and this attentional/approach bias mediates the 

association between negative mood and junk food consumption in individuals 

prone to NECJF. However, there is also evidence to suggest that women who 

score high on measures of negative emotional eating have a stronger dispositional 

attentional/approach bias to appetitive junk food information (Berridge, 

Robinson, & Aldridge, 2009; Blechert, Goltsche, et al., 2014; Hummel et al., 

2018). Accordingly, it may be that individuals prone to NECJF have a stronger 

dispositional attentional/approach bias to junk food information than those not 

prone to NECJF, and this dispositional attentional/approach bias to NECJF 

moderates the association between negative mood and junk food consumption. A 

stronger dispositional attentional/approach bias to appetitive junk food 

information would be consistent with Robison and Berridge’s incentive-salience 

theory of addiction which has been applied to food reward (Berridge, 1996, 2007, 

2009; Robinson & Berridge, 1993). If incentive-sensitisation theory can be 

applied to binge eating, with NECJF considered a subclinical from of binge 

eating, then individuals with a propensity to consume junk food in response to 

negative emotions may be hypersensitive (i.e., “sensitised”) to the incentive 
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motivational effects of consuming junk food resulting in biased attention and 

biased approach tendencies towards appetitive junk food stimuli that is persistent 

(i.e., not only elicited in the context of stress and negative affect). Accordingly, 

future research investigating the validity of the cognitive bias to appetitive junk 

food information model should assess for both a dispositional 

attentional/approach bias to appetitive junk food stimuli (which is proposed to 

moderate the association between negative affect and junk food consumption) 

and whether elevations in negative affect following exposure to stress elicit a 

temporarily stronger attentional/approach bias to appetitive junk food stimuli 

(which is proposed to mediate the association between negative affect and junk 

food consumption).  

Other potential candidate cognitive mechanisms. 

In regards to the cognitive bias to negative emotional information model 

of NECJF (or perhaps more accurately, the model of stress elicited consumption 

of junk food), another potential cognitive mechanism which may underpin 

heightened negative emotionality in response to a stressor in those prone to 

NECJF is cognitive rumination.  Rumination is an emotion regulation strategy 

which focuses one’s attention on repetitively and passively thinking about 

negative emotions, and on the possible causes and consequences of negative 

emotions (Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008). Trait rumination 

refers to a habitual tendency to engage in ruminative thinking, while state 

rumination refers to a state episode or a temporary ruminative response that is 

highly dependent on situational cues (Marchetti, Mor, Chiorri, & Koster, 2018). 

Laboratory and diary studies demonstrate that individuals both high in trait 

rumination or experiencing heightened state rumination experience greater 
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elevations and/or longer persistence of negative mood in response to an 

unpleasant or stressful situation (Broderick, 2005; Feldner, Leen-Feldner, 

Zvolensky, & Lejuez, 2006; Genet & Siemer, 2012; Hilt, Aldao, & Fischer, 2015; 

LeMoult, Arditte, D'Avanzato, & Joormann, 2013; Moberly & Watkins, 2006, 

2008; Nolen-Hoeksema et al., 2008). For example,  Feldner et al. (2006) reported 

that trait rumination significantly predicted elevations in negative mood in 

response to a challenging, time-limited mental arithmetic stressor. Similarly, 

Moberly and Watkins (2006) demonstrated that participants high in trait 

rumination who were trained to process information in an abstract evaluative 

mode (i.e., focused on evaluating the causes, meanings and consequences of self-

experience), experienced the greatest decrease in positive affect in response to a 

failure experience. In regards to state-rumination, Broderick (2005) demonstrated 

that participants instructed to ruminate after a negative mood induction 

experienced the greatest elevation in negative mood in response to the mood 

induction compared with participants who were instructed to engage in 

distraction or mindful breathing. Similarly, Genet and Siemer (2012) examined 

the moderating role of state rumination on the association between stressful daily 

events and negative mood using a daily diary study. Their results showed that 

even after controlling for trait rumination and depressive symptomatology, higher 

levels of unpleasant daily events only predicted higher levels of negative mood 

when participants reported higher state rumination.  Additionally, LeMoult et al. 

(2013) showed that higher state rumination in response to an adaptation of the 

Trier Social Stress Test predicted less recovery from induced sad mood following 

termination of the stressor.  
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Importantly, scores on measures of both trait and state rumination have 

been shown to positively correlate with attentional bias scores to negative 

emotional information, such that individuals scoring high in trait rumination have 

greater difficulty disengaging attention from negative emotional information 

(Donaldson, Lam, & Mathews, 2007). In addition, individuals reporting greater 

state rumination following a stressor also have greater difficulty disengaging 

attention from negative emotional information (LeMoult et al., 2013). 

Furthermore, state-rumination has been proposed to casually impact on 

attentional biases to emotional information (Morrison & O'connor, 2008). For 

example, Morrison and O’Connor (2008) demonstrated that participants exposed 

to a negative mood induction and a subsequent rumination induction exhibited a 

decrease in the strength of their attentional bias to positive emotional information, 

while participants exposed to a negative mood induction and a subsequent 

distraction induction exhibited an increase in the strength of their attentional bias 

to positive emotional information.  

In accordance with the literature reviewed above, it may be that 

individuals prone to NECJF experience greater elevations in negative mood in 

response to a stressor, compared with those who are not prone to NECJF, because 

they have a stronger dispositional attentional bias (due to difficulty disengaging 

attention from) and/or a stronger dispositional approach bias to negative 

emotional and a greater tendency to habitually ruminate, and elevations in 

negative mood mediates the association between a stressor and junk food 

consumption. Alternatively, it may that individuals prone to NECJF experience 

greater elevations in negative mood in response to a stressor, compared with 

those who are not prone to NECJF, because they experience greater state-
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rumination in response to a stressor. Greater state rumination may in turn elicit a 

temporarily stronger attentional/approach bias to negative emotional information 

over positive emotional information, and these cognitive biases mediate the 

association between a stressor and negative mood (in a parallel mediation model). 

Disproportionality heightened negative emotionality in response to the stressor 

then drives greater junk food consumption. Importantly, previous research has 

implicated cognitive rumination as contributing to a heightened propensity to 

overeat in response to stress (Schepers & Markus, 2015, 2017). Consequently, 

future research should investigate the role of both trait and state rumination and 

their interaction with attentional/approach biases to negative emotional 

information in contributing to heightened negative emotionality in response to 

stress, and whether these cognitive mechanisms are more pronounced in those 

who are prone to NECJF (or stress elicited consumption of junk food) compared 

with those who are not prone to NECJF (or stress elicited consumption of junk 

food).  

In regards to the cognitive bias to appetitive junk food information model 

of NECJF, another potential cognitive mechanism that may underpin individual 

differences in the tendency to consume junk food in response to negative 

emotional states is inhibitory control. According to Dual-Process models (Strack 

& Deutsch, 2004) behaviour is guided by automatic processing that is fast, 

implicit, effortless and often involves affective and motivational responses to 

stimuli (i.e., selective attention and approach bias), while behaviour is regulated 

by controlled processing that is effortful, slow and explicit and involves making 

conscious decisions that are in accordance with one’s standards and goals (i.e., 

inhibitory control, working memory). Whenever these two systems are in conflict 
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such as when we are highly motivated to eat junk food because it is attractive and 

wanted, but junk food consumption is inconsistent with our long-term goal of 

eating healthily or losing weight, the behavioural outcome (i.e., eat junk food or 

choose a healthier option) is determined by the relative strength of each system 

(Houben, 2011; Kakoschke, Kemps, & Tiggemann, 2015). Consequently, a 

model of NECJF should consider both the cognitive mechanisms associated with 

stronger automatic processing (i.e., attentional and approach biases to junk food 

stimuli) as well as cognitive mechanisms which may weaken controlled 

processing and result in overeating of junk food in response to negative emotional 

states. One such cognitive mechanism which has been considered to reduce the 

influence of the controlled processing system in regards to eating behaviour is 

poor inhibitory control (Houben, 2011; Kakoschke et al., 2015; Lavagnino, 

Arnone, Cao, Soares, & Selvaraj, 2016; Lawrence et al., 2015; Nederkoorn, 

Houben, Hofmann, Roefs, & Jansen, 2010). Inhibitory control is an executive 

function involved in overriding or inhibiting impulsive reactions so that 

behaviour can be regulated in line with one’s standards and goals. Domain 

specific food-related inhibitory control refers to overriding or inhibiting 

impulsive reactions to food stimuli so that behavioural consumption can be 

regulated in line with one’s eating standards and goals. Food-related inhibitory 

control has been shown to predict increased consumption in the laboratory 

(Guerrieri et al., 2007; Houben, 2011), is associated with being overweight or 

obese (Lavagnino et al., 2016; Nederkoorn et al., 2010), and training to improve 

food-related inhibitory control has been shown to be effective at reducing food 

consumption and body weight (Houben, 2011; Lawrence et al., 2015) Moreover, 

Kakoschke et al. (2015) investigated the combined effects of automatic 
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processing (i.e., an approach bias to high caloric food stimuli) and controlled 

processing (i.e., low food-related inhibitory control) on junk food consumption. 

Their results showed that neither an approach bias to junk food stimuli nor food- 

related inhibitory control alone predicted junk food consumption, but their 

interaction did. Specifically, women with a stronger approach bias to junk food 

stimuli and poor food-related inhibitory control consumed more junk food than 

women with a stronger approach bias to junk food stimuli and good food-related 

inhibitory control. Thus, Kakoschke et al. (2015) results provide support for the 

proposition that a heightened propensity to consume greater amounts of junk food 

in response to negative emotional states may be determined by a combination of 

both automatic (i.e., attentional and approach bias to junk food stimuli) and 

controlled processing (i.e., poor food-related inhibitory control). Specifically, as 

proposed by Svaldi, Naumann, Trentowska, and Schmitz (2014) in relation to 

binge eating disorder, it may be that negative mood increases the relative strength 

of automatic processing (i.e., stronger attentional and approach biases to junk 

food stimuli while in a negative mood state), while also decreasing the relative 

strength of controlled processing (i.e., reduced food-related inhibitory control 

while in a negative mood state) in individuals who are prone to NECJF, 

compared with those who are not prone to NECJF. Accordingly, future research 

investigating the cognitive mechanisms underpinning individual differences in 

NECJF should consider cognitive mechanisms associated with automatic 

processing as well as cognitive mechanisms associated with controlled processing 

while in a heightened negative mood state, that may contribute to greater junk 

food consumption in those prone to NECJF.  
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Concluding Comments 

 The present research programme was designed to test the validity of two 

hypothesised models of negative emotional consumption of junk food (NECJF). 

The first model implicated a dispositional attentional bias and/or approach bias to 

negative emotional information, while the second model implicated a temporarily 

stronger attentional bias and/or approach bias to appetitive junk food information 

while in a negative emotional state, in contributing to a greater propensity to 

consume an increased amount of junk food in response to negative emotional 

states following an unpleasant or stressful situation. Unfortunately, the results did 

not allow for any firm conclusions to be drawn regarding the validity of these two 

hypothesised models of NECJF, likely due to the reliance on self-report 

questionnaires to measure individual differences in NECJF. If it is assumed that 

the self-report questionnaires are valid measure of individual differences in 

NECJF, then the current results do not provide support for the validity of the two 

hypothesised models of NECJF, and thus do not account for individual 

differences in NECJF. However, if instead it is assumed that the self-report 

questionnaires are not valid measures of individual differences in NECJF, as 

research suggests, then none of the experimental studies in this thesis adequately 

tested the validity of the two hypothesised models of NECJF because the 

individual difference dimension they were proposed to explain was not 

successfully measured. Consequently, it could still be the case that one or both of 

the hypothesised models does account for individual differences in NECJF.  

Clearly then, it is apparent that only once a reliable and valid measure of 

individual differences in NECJF is available will research be able to identify the 

cognitive mechanisms underpinning individual differences in NECJF. As such, 



General Discussion 
 

 

408 

future research should first focus on developing a reliable and valid measure of 

individual differences in NECJF that does not rely on self-report. Only then 

should future research turn to investigating the cognitive mechanisms that 

contribute to a heightened propensity to eat a greater amount of junk food in 

response to negative emotional states arising from an unpleasant or stressful 

situation. Identifying such cognitive mechanisms has important applied 

implications for the prevention and treatment of overweight and obesity. For 

example, imagine for a moment that future research shows that individuals prone 

to NECJF have both a stronger attentional bias to appetitive junk food stimuli and 

poor inhibitory control for appetitive junk food stimuli while in a negative 

emotional state. The manipulation of these biases, using cognitive bias 

modification procedures and procedures designed to enhance food-related 

inhibitory control, while participants are experiencing a negative mood state, may 

have a subsequent positive impact in decreasing junk food consumption in 

response to negative emotional states. Given that the consumption of junk food in 

response to emotional states has been shown to contribute to weight gain over 

time and to reduce the effectiveness of weight loss interventions (see chapter 

one), such training may help both to prevent weight gain and to improve the 

efficacy of existing weight loss interventions.     

Overall, it is hoped that the results of the present research programme 

encourage further research into the development of other methodologies for 

measuring individual differences in NECJF that do not rely on self-report. 

Moreover, it is hoped that once a reliable and valid measure of individual 

differences in NECJF is available researchers continue to investigate the 

cognitive mechanisms that contribute to a heightened tendency to consume a 
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greater amount of junk food in response to negative emotional states as outcomes 

will help to inform prevention and treatment of overweight and obesity.  
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Appendix 

Factor Structure of the Emotional Consumption of Food Questionnaire in an Australian Sample 

Table 1.   

Goodness of Fit Statistics for the Hypothesised 4-factor model and Alternative 1- and two 2-factor Models in an Australian Undergraduate 

Sample.  

Note. N=627.  

  

Chi-Square 

(DF) p 

Scaling correction factor for 

MLR chi-square/df RMSEA LO90 HI90 CFI TLI 

Model 1 
4303.44 (714) <.001 1.53 6.03 .09 .087 .092 .591 .553 

Model 2a (Junk vs. 

Healthy) 3353.41 (713) <.001 1.38 4.7 .077 .074 0.079 .699 .671 

Model 2b (NA vs. PA) 
3778.39 (713) <.001 1.35 5.3 .083 .08 .085 .65 .618 

Model 3 
1588.382 (708) <.001 1.34 2.24 .045 .042 .045 .900 .889 



Appendix 

 

433 

 

The Emotional Consumption of Food Questionnaire 

The following questionnaire ask about how different emotional states affect your 
eating behaviour as compared to when you are feeling unemotional (neither 
experiencing a pronounced level of positive affect and/or a pronounced level of 
negative affect).  

The questions ask about Absolute consumption of junk food and healthy food 
independently from one another. That is, we are not asking how a specific 
emotion impacts on your consumption of junk food relative to healthy food or 
vice versa, but rather we’re seeking to know how your consumption of junk food 
(and then healthy food separately) changes independently of changes to 
consumption of any other foods which may occur in response to the same 
emotion.  

Indicate your response on the scales below. The scale ranges from 1 to 9, with 1 
representing much smaller, 9 representing much greater and, 5 about the same as 
when you’re feeling unemotional.  

1= much smaller 5= about the same 9=much greater  
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EEFQ$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ID:__________________________$
$ $
$
Compared$to$when$you$are$feeling$unemotional,$do$you$typically$end$up$eating$a$
smaller$or$a$greater$amount$of$junk,food$when$you$are$feeling…$
$

M
uc
h$

sm
al
le
r$

Ab
ou
t$

th
e$
sa
m
e$

M
uc
h$

gr
ea
te
r$

Interested$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Distressed$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Excited$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Upset$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Strong$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Guilty$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Scared$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Hostile$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Enthusiastic$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Proud$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Irritable$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Alert$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Ashamed$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Inspired$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Nervous$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Determined$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Attentive$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Jittery$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Active$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Afraid$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

$
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EEFQ$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ID:__________________________$
$ $
$
$
Compared$to$when$you$are$feeling$unemotional,$do$you$typically$end$up$eating$a$
smaller$or$a$greater$amount$of$healthy,food$when$you$are$feeling…$
$

M
uc
h$

sm
al
le
r$

Ab
ou
t$t
he
$

sa
m
e$

M
uc
h$

gr
ea
te
r$

Interested$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Distressed$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Excited$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Upset$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Strong$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Guilty$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Scared$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Hostile$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Enthusiastic$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Proud$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Irritable$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Alert$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Ashamed$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Inspired$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Nervous$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Determined$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Attentive$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Jittery$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Active$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$

Afraid$ 1$ 2$ 3$ 4$ 5$ 6$ 7$ 8$ 9$




