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Abstract 

Involuntary thoughts and images concerning a past negative event are commonly referred to 

as intrusions. Individuals differ in the frequency with which they experience intrusions after 

negative events and in the degree of distress these intrusions elicit. Research examining 

intrusions following negative events using the trauma film paradigm has identified that 

individuals with heightened trait anxiety are more likely to experience intrusions following 

negative events. Trait anxiety is the individual difference dimension reflecting variation in 

the tendency to experience state anxiety in response to stress. To date, research has primarily 

focused on examining the relationship between trait anxiety and intrusion vulnerability. 

However, no research has sought to determine the mechanism through which trait anxiety is 

able to influence intrusion vulnerability. Attentional bias to negative information, which 

refers to preferential processing of negative information, is one candidate mechanism that 

may underlie the relationship between trait anxiety and intrusions vulnerability. Attentional 

bias to negative information is a pattern of selective attention that has long been known to 

characterize trait anxiety. 

The first aim of the current research program was to evaluate alternative hypotheses 

concerning the nature of the association between trait anxiety, attentional bias to negative 

information, and intrusion vulnerability. Two alternative hypotheses were proposed to 

address this aim: One hypothesis states there is a direct relationship between trait anxiety and 

intrusion vulnerability. The second hypothesis states attentional bias to negative information 

serve to mediate the relationship between trait anxiety and intrusion vulnerability. The second 

aim of the current research program was to test the hypothesis that attentional bias to negative 

information following an acute negative event causally contribute to intrusion vulnerability.  
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A series of experiments was designed to test the above hypotheses. In the experiments 

addressing the first aim, participants were exposed to a film viewing event, designed to 

induce an elevation in a negative mood. Intrusion frequency and intrusion-related distress 

were recorded over a subsequent seven-day period using an intrusion diary. An Attentional 

Bias Assessment Task immediately following the film viewing event was used to assess 

attentional bias to negative information. Of the two experiments addressing the first aim, 

Experiment 1 examined the contribution of attentional bias to event-related information using 

images taken directly from the film-viewing event. Experiment 3 examined the contribution 

of attentional bias to generally negative information using images selected from a 

standardized database of pictures.  

Results from Experiment 1 examining the relationship between trait anxiety, intrusion 

vulnerability, and attentional bias to event-related negative information, provided no evidence 

of a direct relationship between trait anxiety scores and the frequency with which participants 

experienced intrusions or the distress these intrusions caused. Likewise, the results revealed 

no mediational relationship between trait anxiety, attentional bias to event-related negative 

information and intrusion vulnerability. In contrast, results of Experiment 3 assessing the 

relationship between trait anxiety, intrusion vulnerability, and attentional bias to general 

negative information, provided support for the presence of a relationship between trait 

anxiety and attentional bias, as well as providing evidence of a direct relationship between 

trait anxiety and intrusion-related distress. Attentional bias to general negative information 

mediated the relationship between trait anxiety and intrusion frequency. Therefore, these 

results provided evidence to support the hypothesis that the relationship between trait anxiety 

and intrusion frequency occurs indirectly through variation in attentional bias to general 
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negative information. These results highlight that both trait anxiety and attentional bias to 

general negative information were associated with different facets of intrusions. 

The experimental approach used to investigate whether attentional bias to negative 

information causally contributes to intrusion vulnerability (Aim 2) involved an Attentional 

Bias Modification and Assessment Task. In these experiments, the goal was to induce a group 

difference in attentional bias to negative information and determine whether successfully 

inducing such a group difference also serves to produce a group difference in the number of 

intrusions, and/or in the degree of distress they evoke, across the week following exposure to 

an emotionally negative event. These experiments were devoted to examining the impact of 

the modification of attentional bias to event-related negative information and attentional bias 

to general negative information.  

Participants scoring within the mid-range in trait anxiety scores were randomly 

allocated to one of two attentional bias modification conditions. Participants allocated to the 

Attend Negative Condition completed attentional bias modification trials designed to 

encourage an attentional bias toward negative information. Participants in the Avoid Negative 

Condition completed attentional bias modification trials designed to encourage an attentional 

bias away from negative information. In Experiment 2, this negative information was event-

related; in Experiment 4, the negative information in question was general.   

Results of these studies employing the attentional bias modification task revealed that 

the Attentional Bias Modification and Assessment Task was successful in inducing 

differential attentional bias to negative information. However, across both studies, this 

induced difference in attentional bias did not impact on either the frequency of intrusions 

experienced across the subsequent week or the distress elicited by such subsequent intrusions.  

Hence, these findings were inconsistent with the hypotheses that attentional bias to event-
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related negative information and attentional bias to general negative information causally 

contribute to variation in intrusion frequency and/or intrusion-related distress.  

In the current research program, results tentatively suggest that that intrusion 

frequency and intrusion distress were predicted by different anxiety-related mechanisms. This 

finding highlights the importance of considering both intrusion frequency and intrusion-

related distress as different facets of intrusion experience. However, such a claim must be 

made with caution as these results were not consistent across the research program, and an 

important line of future research will be to confirm this pattern of findings. Lastly, no 

evidence was obtained in this research program that attentional bias to negative information 

causally contributes to intrusion vulnerability. The theoretical and applied implications of the 

present research are discussed throughout the experimental chapters, and in greater detail in 

the final chapter of the thesis. Several limitations and recommendations that could serve to 

guide and strengthen further avenues of research are also discussed.  
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CHAPTER 1: GENERAL INTRODUCTION   1 

Chapter 1: Introduction 

It was half-past five on Sunday morning when emergency services responded to a call 

involving a road traffic accident. A young man had been driving his car on a stretch of road 

when he lost control of his car, crossed over a median and struck an oncoming vehicle in a 

head-on collision. When emergency personnel arrived at the scene, the young man was 

trapped against the steering wheel and dashboard. A trainee paramedic was the first to reach 

the young man; the driver was quiet with a vacant look on his face, showing little sign of life. 

It became apparent that the young man had sustained grave injuries – protruding bones and 

blood dripping from his face. The young man was stabilised then transferred to a hospital, but 

the relatively new paramedic, for several weeks after the accident, experienced intrusive 

thoughts related to the incident. The sight of blood would bring up distressing, intrusive 

thoughts, and images of the young man’s face kept intruding into his mind. Thoughts seemed 

to come unexpectedly, were predominantly visual, and seem to happen in the here and now 

rather than being a memory. He was helpless in his efforts to control these distressing 

thoughts.  

For this trainee paramedic, the sudden onset of thoughts and images associated with 

the car accident, were experienced as frequent and distressing. Such involuntary thoughts 

and/or images concerning a past negative event are commonly referred to as intrusions 

(Ehlers, Hackmann, & Michael, 2004; Ehlers & Steil, 1995; Halligan, Clark, & Ehlers, 2002; 

Holmes & Bourne, 2008; Michael, Ehlers, Halligan, & Clark, 2005). Intrusions can take on a 

distressing form and be perceived as negative if they are associated with emotionally negative 

events (Marks, Franklin, & Zoellner, 2018). However, intrusions can also be perceived as 

positive and not necessarily be distressing if they are associated with emotionally positive 

events (Edwards & Dickerson, 1987). The aim of this research program is to enhance 
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understanding of individual differences in the vulnerability to experience negative intrusions. 

Therefore, this introductory chapter will review the relevant literature on intrusions in the 

context of negative events. The label ‘intrusions’ will thus refer to negative intrusions for the 

remainder of this thesis.  

It is estimated that up to 70% of individuals will experience an emotionally negative 

event (Benjet et al., 2016). Many people will experience a one-off negative life event, such as 

a car accident, assault, or serious injury. Some people however, for example, emergency 

response workers or medical staff, security officers and social workers, are regularly exposed 

to negative events due to the nature of their professional lives (Friedman, 2014; Laposa & 

Alden, 2006; Leino, Selin, Summala, & Virtanen, 2011). For those living in active war-zones, 

military environments, or nations in conflict, exposure to emotionally negative events is more 

frequent than for the general population (Friedman, 2014). In the aftermath of any of these 

negative events, similar to the trainee who witnessed the near-death experience, individuals 

can experience various psychological phenomena including distressing intrusions (Davies & 

Clark, 1998; Ehlers et al., 2004; Takarangi, Strange, & Lindsay, 2014). 

Intrusions are a common occurrence following such negative events, especially in the 

first few days and weeks (Horowitz, 1975; Shalev, Schreiber, & Galai, 1993) with intrusions 

diminishing over time (Steil & Ehlers, 2000). For example, Mayou, Bryant, and Duthie 

(1993) found in their study of motor vehicle accidents patients, 76% of patients experienced 

intrusions in the first weeks following their accident, reducing to 25% at three months, and 

24% at one year. However, there are large individual differences in the frequency with which 

intrusions are experienced (Breslau, Chilcoat, Kessler, & Davis, 1999; Butler, Wells, & 

Dewick, 1995; Michael et al., 2005; Sterud, Ekeberg, & Hem, 2006). Studies have found that 

when a group of people are all exposed to the same negative event, there will be a broad 
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variability in the severity of the intrusions frequency that subsequently follow (Kluznik, 

Speed, Van Valkenburg, & Magraw, 1986). For some individuals, intrusions are more 

frequent and persist over time. In their more extreme form, intrusions serve as a key symptom 

for diagnosis of posttraumatic stress disorder (PTSD; Diagnostic and Statistical Manual of 

Mental Disorders, fifth ed. [DSM–5]; American Psychiatric Association, 2013). Indeed, 

people who are more inclined to experience intrusions following negative events are at 

increased risk of PTSD (Laposa & Alden, 2003; Ripley, Clapp, & Beck, 2017). Given that 

individuals differ in the degree to which they experience intrusions and in some cases it may 

contribute to emotional pathology, it is important to understand factors that lead to individual 

differences in the vulnerability to experience intrusions.  

At present, the mechanisms underpinning individual differences in the vulnerability to 

experience intrusions are not fully understood. Additionally, it is worth noting that clinicians 

use a range of psychological interventions to treat PTSD. These interventions include both 

behavioural techniques, such as Prolonged Exposure, and cognitive techniques, such as 

Cognitive Processing Therapy. These therapeutic interventions have found to be effective for 

treating PTSD symptoms with intrusion frequency and distress declining gradually 

(Hackmann, Ehlers, Speckens, & Clark, 2004; Paunovic & Öst, 2001; Watkins, Sprang, & 

Rothbaum, 2018). However, for some individuals, treatment does not result in significant 

improvements (Committee on the Assessment of Ongoing Effects in the Treatment of 

Posttraumatic Stress Disorder, 2012). This is not surprising given that patients with PTSD 

vary greatly in terms of symptom intensity (Albucher & Liberzon, 2002). Indeed, in a review 

of trauma-focused interventions up to 72% of military PTSD patients reported PTSD 

symptoms (Steenkamp, 2016). Therefore, it is important that researchers examine the 

underlying mechanisms that underpin individual differences in the vulnerability to experience 
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intrusions in the aftermath of negative events. Conducting such research will lead to both 

improved understanding of the mechanisms that give rise to intrusions and could serve to 

inform preventative and therapeutic interventions.  

In considering intrusions following negative events, research indicates that it is 

important to distinguish between the number of intrusions people experience after a negative 

event (intrusion frequency), and the distress that is elicited by experiencing intrusions 

(intrusion-related distress). For example, Shalev, Schreiber, and Galai (1993) highlighted an 

important distinction between frequency and distress in a group of sixteen injured survivors 

of a terrorist act. These researchers found all survivors experienced intrusions varying in 

frequency, but with various degrees of distress. Further, Ehlers (2010) reported that trauma 

survivors with PTSD rated their intrusions as more distressing than those without PTSD. 

Interestingly, Michael et al. (2005) noted that symptom screening instruments for PTSD tend 

to focus on the presence and frequency of symptoms; however, they found that intrusion 

distress and intrusion frequency were of similar importance in explaining variation in PTSD 

severity at six month follow-up.  

This distinction between intrusion frequency and intrusion-related distress has not 

always been recognised in existing research. Although some studies have used intrusion-

related distress as means to determine whether to include it in the intrusion frequency count, 

the majority of the studies have failed to independently evaluate factors that predict 

individual differences in intrusion frequency and intrusion-related distress (Shalev et al., 

1993). Sometimes, these two facets of intrusions have been confounded within the measures 

used. For instance, in a recent review of predictors of intrusive memories, Marks et al. (2018) 

found that in many studies distress was used to determine whether to include an intrusion in 

the intrusion frequency count rather than considering intrusion-related distress as a separate 
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variable. Research seeking to understand the mechanisms that underpin individual differences 

in the vulnerability to experience intrusions should thus seek to discriminate mechanisms that 

may contribute to variation in intrusion frequency from those that may contribute to variation 

in intrusion-related distress (Marks et al., 2018).  It is also important to note that there are 

methodological challenges with measuring intrusion frequency. Some studies have used 

retrospective data in which participants report how often they experienced intrusions in the 

previous week using measures such as the intrusion subscale of the Impact of Event Scale –

Revised (Weiss & Marmar, 1997). Studies that are more recent have used a daily diary in 

which participants record their intrusions as they occur. However, it was thought important to 

consider the possibility of participants having many intrusions in rapid succession about the 

negative event and experiencing difficulty in deciding whether to score this as one or multiple 

intrusions. In other words, participants would be required to make their own judgments about 

whether these intrusions differed, in turn, resulting in frequency count variations that do not 

actually reflect differences in intrusion frequency. Therefore, it was determined that there 

would need to be at least fifteen minutes between intrusions prior to reporting another 

intrusion. The advantage to introducing fifteen-minute segmentation is the consistency within 

which participants would report intrusions. With the aim to examine individual differences 

across participants, it was determined that the merits of this fifteen-minute based approach 

outweigh the limitations.  Therefore, the current research project employed the temporal 

approach as an efficient way of collecting intrusion frequency count.   

In summary, individuals vary in the frequency with which they experience intrusions 

following negative events and the degree of distress these intrusions elicit. Distinguishing 

between these two dimensions has important theoretical and practical implications. If it were 

the case that different mechanisms are implicated in individual differences in intrusion 
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frequency and intrusion-related distress, therapeutic approaches could simultaneously target 

mechanism underlying each facet in order to enhance the capacity to treat distressing 

intrusions. More importantly such information would aid in better understanding predictors of 

individual differences in intrusion-related distress, which research suggests may have 

important clinical relevance in predicting the development of psychopathology (Kleim, 

Ehlers, & Glucksman, 2007). In this thesis, individual difference in intrusion frequency and 

intrusion-related distress will be referred to separately where appropriate. In cases where it 

concerns individual differences in the vulnerability to experience frequent and/or distressing 

intrusions, the more general term ‘intrusion vulnerability’ will be used. 

Trauma Film Paradigm: An Experimental Tool for Studying Intrusions 

A well-established experimental paradigm for examining the processes underlying 

individual differences in the degree to which people experience intrusions following negative 

events is the trauma film paradigm (Lazarus, Opton, Nomikos, & Rankin, 1965). This is a 

widely used approach for studying variation in intrusions experienced following a negative 

event in a laboratory setting (e.g., see Holmes, Brewin, & Hennessy, 2004; James et al., 

2016; Laposa & Alden, 2006). In this approach, participants view emotionally negative film 

clips in a controlled laboratory setting, then record their experience of subsequent intrusions 

across the following week using a daily diary (Holmes & Bourne, 2008; Holmes et al., 2004). 

Participants are told what constitutes an intrusion, and are instructed to record any film-

related intrusions they experience using a paper or digital diary. The trauma film paradigm 

has shown to be a useful tool for inducing intrusions, and has been adopted across a range of 

studies (Holmes & Bourne, 2008; James et al., 2016; Marks et al., 2018).  
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Evidence That Heightened Trait Anxiety Predicts Intrusions Following Negative Events 

Studies using the trauma film paradigm, have identified that individuals with 

heightened trait anxiety are more likely to experience intrusions following negative events 

(Clark & Mackay, 2015; Laposa & Alden, 2008; Logan & O’Kearney, 2012; Regambal & 

Alden, 2009). Trait anxiety refers to a stable dispositional characteristic reflecting the degree 

to which an individual will experience elevated anxious mood in response to an 

environmental stressor (Endler, 1997). A commonly used measure of trait anxiety is the 

Spielberger Trait Anxiety Inventory (STAI-T; Spielberger, Gorsuch, Lushene, Vagg, & 

Jacobs, 1983), which requires respondents to indicate how frequently they experience 

particular anxiety symptoms. Higher scores on this measure indicate high levels of trait 

anxiety. The STAI-T is a widely used psychometric for determining individual differences in 

trait anxiety and has good internal consistency with coefficients for the scale ranging from 

.86 to .95 and high test-rest reliability with coefficients ranging from .65 to .75 over a two 

month period (Spielberger et al., 1983).  

There is clear evidence that heightened trait anxiety is a predictor of intrusion 

frequency following negative events, though there is less clear evidence that it is associated 

with intrusion-related distress. For example, Laposa and Alden (2008) assessed trait anxiety 

in a group of nonclinical individuals using the trauma film paradigm. Sixty-eight 

undergraduate participants viewed a negative film depicting graphic footage of a patient 

undergoing medical treatment and then recorded subsequent film-related intrusions using an 

intrusion diary over the following week. Results revealed that trait anxiety was positively 

associated with intrusion frequency (Laposa & Alden, 2008). Similarly, Regambal and Alden 

(2009) exposed a non-clinical sample of participants to a trauma film paradigm, depicting 

real-life footage of a patient dying from injuries following a road traffic accident. Participants 
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recorded their film-related intrusions over the subsequent one-week period. Greater intrusion 

frequency, represented by the total number of distressing intrusions, was associated with 

greater levels of trait anxiety. In these studies, including a measure of intrusion-related 

distress served to determine whether to include a given intrusion in the intrusion frequency 

count. Thus, these studies allow conclusions to be drawn only about the association between 

trait anxiety and intrusion frequency.  

To date, one study has considered the relationship between trait anxiety and intrusion-

related distress specifically. Logan and O’Kearney (2012) examined intrusions and their 

associated distress in a group of non-clinical participants who viewed a traumatic film whilst 

completing an interference task. Results revealed that high trait anxious participants who 

completed a sensory interference task reported less intrusion-related distress relative to high 

anxious participants who did not complete the task whilst viewing the film; in contrast, low 

trait anxious participants did not display this pattern. As such, for low trait anxious 

participants the sensory interference task did not impact on the level of intrusion-related 

distress. The observed reduction in intrusion-related distress for high trait anxiety individuals 

who undertook an interference task demonstrates a relationship between elevated trait anxiety 

and intrusion-related distress. Recent systematic review of predictors of intrusion 

vulnerability following negative events also concluded that pre-existing trait anxiety may be 

related to intrusion vulnerability (Marks et al., 2018). Therefore, the presently available 

findings provide some support for trait anxiety as a factor predicting intrusion vulnerability; 

however, it is unknown whether trait anxiety primarily predicts intrusion frequency or 

intrusion-related distress.  

The evidence that elevated trait anxiety is associated with greater intrusion 

vulnerability following negative events is consistent with the observation that individuals 
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with high trait anxiety are also more vulnerable to PTSD (Hovens, Falger, Op den Velde, De 

Groen, & Van Duijn, 1994; Jaksǐć, Brajković, Ivezić, Topić, & Jakovljevíc, 2012; Michael et 

al., 2005a). In a large study examining exposure to a major remote traumatic event 

(September 11th), Collimore, McCabe, Carleton, and Asmundson (2008) found trait anxiety 

to be significantly associated with overall PTSD symptoms. Additionally, this study revealed 

that trait anxiety was significantly associated with the re-experiencing cluster of symptoms, 

which include intrusive distressing thoughts. Thus, high trait anxiety appears to be a 

vulnerability factor for PTSD and is found to be associated with an increased tendency to 

experience intrusions.  

Given the aforementioned evidence of an association between high trait anxiety and 

intrusions, which constitute a core symptom in the current diagnostic criteria for PTSD 

(American Psychiatric Association, 2013) it is important to consider whether this association 

may be a result of trait anxiety itself being a vulnerability factor for intrusions, or it could be 

a style of information processing associated with trait anxiety that is driving increased 

intrusions. In their review of experimental findings, Marks et al. (2018) highlighted that pre-

existing anxiety predicted more frequent intrusions indirectly via cognitive processing. This 

would suggest that the relationship between trait anxiety and intrusion vulnerability may 

occur via third variable such as individual differences in cognitive processing following a 

negative event.  

A thorough understanding of the mechanisms that explain the relationship between 

trait anxiety and intrusion vulnerability may help elucidate our understanding of individual 

differences in the vulnerability to experience frequent and/or distressing intrusions. The 

current thesis aims to examine the contribution of one candidate post-event cognitive 

mechanism, namely attentional bias to negative information. Attentional bias to negative 
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information is a pattern of selective attention that has long been known to characterize 

heighted anxiety vulnerability, which can reflect either elevated levels of trait anxiety or the 

presence of anxiety pathology (MacLeod & Mathews, 2012; Notebaert et al., 2018). 

Specifically, attentional bias to negative information reflects the tendency to selectively 

allocate attention towards emotionally negative information relative to emotionally non-

negative information (MacLeod & Mathews, 1988; Parkinson & Rachman, 1981). Testing the 

potential involvement of attentional bias to negative information in driving elevated 

susceptibility to either intrusion frequency or intrusion-related distress or both, will further 

our understanding of the mechanisms involved in intrusion development. Indeed, this 

research has the potential to contribute to the recently proposed Retrieval-Based Feedback 

Loop Model of Intrusions by Marks et al. (2018). The authors suggested that various factors 

and processes are part of a dynamic system, which accounts for the development and 

persistence of intrusions. The addition of variables explored in the current research program 

may result in support of this dynamic model and carry implications for clinical interventions 

designed to reduce intrusion frequency and intrusion-related distress.  

Subsequent sections of this chapter will first outline the nature of the relationship 

between trait anxiety and attentional bias to negative information, before going on to consider 

the evidence that this anxiety-linked attentional bias may contribute to the prediction of 

individual differences in the vulnerability to experience intrusions following negative events.  

Evidence That Heightened Anxiety Vulnerability is Characterized by Heightened 

Attentional Bias to Negative Information  

A large body of previous research has established that heightened anxiety 

vulnerability is characterized by heightened attention to negative information. Findings from 

many studies have demonstrated that people with heightened anxiety vulnerability in both 



CHAPTER 1: GENERAL INTRODUCTION   11 

clinical and nonclinical samples demonstrate increased attentional bias to negative 

information, as compared to individuals with low anxiety vulnerability (Mansell, Ehlers, 

Clark, & Chen, 2002; Williams, Mathews, & MacLeod, 1996). In their meta-analysis, Bar-

Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van IJzendoorn (2007) concluded that 

attentional bias to negative information is a reliable characteristic of elevated trait anxiety. In 

fact, these authors concluded that this relationship was so well established that there would 

need to be null results across a series of 11,339 further studies for the effect to be reduced to 

non-significance. Similar patterns of findings were reported in subsequent meta-analyses 

(Pergamin-Hight, Naim, Bakermans-Kranenburg, van IJzendoorn, & Bar-Haim, 2015; Van 

Bockstaele et al., 2014). Previous studies therefore provide evidence to show that individuals 

with heightened anxiety vulnerability as compared to those lower in anxiety vulnerability 

selectively attend to emotionally negative information. Therefore, the term trait anxiety-

linked attentional bias will be used to refer to manifestations of such attentional bias that 

previous research has shown to be associated with variation in anxiety. 

Assessment of trait anxiety-linked attentional bias. Experimental studies that 

supported this finding have used a range of experimental paradigms including the attentional 

dot-probe task (Macleod, Mathews, & Tata, 1986), which is one of the most common tasks 

used to assess anxiety-linked attentional bias. In this task, participants are presented with a 

centrally located fixation cue, which ensures their initial attentional focus to this central 

screen location. A pair of differentially valenced stimuli then appears, one emotionally 

negative and one emotionally neutral. The two members of each stimulus pair appear in 

different spatial location on the screen. This stimulus pair is presented for a given amount of 

time before the screen is cleared. Immediately after the offset of these differentially valenced 

stimuli a small target probe appears in the location of one of the stimuli (this probe may 
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appear in the locus of the negative stimulus or in the locus of the neutral stimulus), with equal 

frequency. Respondents are required to accurately discriminate the probe identity as quickly 

as possible (e.g. indicate whether the probe is slanting to the left or right). It is assumed that 

participants will be faster to identify probes proximal to initial location of their attention. 

Hence, a measure of attentional bias to negative information is provided by computing the 

degree to which participants are speeded to identify probes in the location of the negative, as 

compared to non-negative, stimulus. If attention is oriented to negative information, then 

probe detection latencies will be faster for probes appearing in locus of negative stimulus, 

because attention will already be allocated to this location when the probe appears (Macleod 

et al., 1986; Mathews & MacLeod, 2002; Mogg & Bradley, 2005).  

Initial support for trait anxiety-linked attentional bias towards negative information 

was obtained from studies using a dot-probe task employing word stimuli. Such studies have 

found that high trait anxious participants, and people suffering from anxiety disorders, 

display speeded discrimination of probes that appear in the locus of more negative words, 

which indicates that they selectively shift their attention toward such negative stimuli 

(Frewen, Dozois, Joanisse, & Neufeld, 2008; Macleod et al., 1986; Mogg, Bradley, Williams, 

& Mathews, 1993). For example, using the dot-probe task, Macleod et al. (1986) found that 

people with generalized anxiety disorder (GAD) responded significantly faster to probes in 

the locus of negative words compared to probes appearing in the locus of non-negative 

words. In the control group, individuals were slower to respond to probes appearing in the 

locus of negative words than probes appearing in the locus of non-negative words, which 

suggests that they were attentionally avoiding negative information. Subsequent research 

using the dot-probe task has confirmed this pattern of findings, suggesting that people with 

heightened anxiety vulnerability do attend selectively to negative information, which is not 
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the case for non-anxious individuals (MacLeod & Mathews, 1988; Mogg & Bradley, 2005; 

Mogg, Mathews, & Eysenck, 1992) 

After initially using words, studies have used the dot-probe task to reveal the 

preferential attention towards negative information using emotional images, such as 

emotionally-expressive faces and pictures of emotional scenes (Bradley, Mogg, White, 

Groom, & De Bono, 1999; Gilboa-Schechtman, Foa, & Amir, 1999; Grafton & MacLeod, 

2014; Koster, Crombez, Verschuere, & De Houwer, 2006). Bradley et al. (1999), and Koster 

et al. (2006) used emotional images to assess selective attention to negatively valenced and 

non-negatively valenced images in clinically anxious, high trait anxious and low trait anxiety 

individuals. Results showed that anxious patients and high trait anxious individuals showed 

greater vigilance for moderately threating images than the low trait anxious individuals. 

Importantly, research which has utilized image-based stimuli to study attentional bias 

addresses the claim of researchers such as Gilboa-Schechtman et al. (1999) who proposed 

that the use of images over words reflects higher ecological validity. Once more, studies 

applying the dot-probe task using emotional images have confirmed that elevated anxiety 

vulnerability is characterized by an attentional bias to negative information.  

The role of state anxiety. Of specific relevance to the current research program, 

earlier studies also used the dot-probe task to investigate patterns of attentional selectivity in 

nonclinical populations while inducing state anxiety. MacLeod and Mathews (1988) used a 

dot-probe detection paradigm to assess attentional bias. Researchers tested a group of high 

trait and low trait anxious students when state anxiety was low (beginning of the semester) 

and again when state anxiety was high (week prior to exams). They found that high trait 

anxious individuals responded to elevated state anxiety by displaying increased allocation of 

attention toward emotionally negative examination-related stimulus words (e.g., foolish, 
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idiotic, ashamed). Low trait anxious students responded to increased state anxiety by showing 

marginally significant effect in the opposite direction. They concluded that state anxiety 

elicits attentional bias to negative information only in high trait anxious individuals 

(MacLeod & Mathews, 1988; Mathews & MacLeod, 1994). Thus, it appears that state 

anxiety may play an important role in evoking trait anxiety-linked attentional bias to negative 

information, such that trait anxiety-linked differences in attentional bias to negative 

information are most evident when state anxiety has been elevated by stress. This is relevant 

to the current research program, as in the immediate aftermath of a negative event, 

individuals may experience a range of emotions including heightened anxious mood 

(Adriaenssens, de Gucht, & Maes, 2012). 

Automatic versus strategic attentional bias. Using the dot-probe task, researchers 

have also been interested in examining the automatic and strategic stages of attentional 

processing. In a conceptual analysis by Moors and De Houwer (2006), authors identified a 

number of different features associated with automatic and strategic stages of information 

processing. In the context of attentional bias research, automatic processing generally refers 

to processing that is fast, and may occur without control and effort; in contrast, strategic 

processing refers to processing that is slow, and may be intentional, voluntary or effortful 

(Beck & Clark, 1997; Buckley, Blanchard, & Hickling, 2002; Cisler, Bacon, & Williams, 

2009; Cisler & Koster, 2010; Mobini & Grant, 2007; Mogg & Bradley, 2016; Moors & De 

Houwer, 2006; Teachman, Smith-janik, & Saporito, 2008). To examine whether attentional 

biases are the result of fast (automatic), or slow (more strategic) attentional processes, 

researchers have varied the stimulus onset asynchrony (SOA). This refers to the duration 

between the presentation of the differentially valenced stimuli and the subsequent probe. This 

SOA can be manipulated to be shorter (e.g., 500 ms) to longer SOAs (e.g., 1000 ms). This 
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allows for the opportunity to determine whether attentional bias to negative information is 

differentially evident at each of these SOAs (Basanovic & MacLeod, 2017; Bradley, Mogg, 

Falla, & Hamilton, 1998; MacLeod & Mathews, 1988; Mogg et al., 2000; Notebaert, 

Tilbrook, Clarke, & MacLeod, 2017). Differentiating between the specific stages of 

processing may be particularly important when considering underlying mechanisms of 

attentional bias. After all, researchers have suggested that attentional biases can be influenced 

by both automatic and strategic processes (Cisler & Koster, 2010). For example, researchers 

have examined how the amygdala, which is involved in the processing of negative 

information and is an indicator of automatic processing, may be associated with attentional 

bias to negative information (Cisler & Koster, 2010). In contrast, attentional control is one 

mechanism that may influence more strategic manifestations of attentional bias to negative 

information (Derryberry & Reed, 2002). Therefore, the time point at which differential 

attentional selectivity is observed on attentional bias assessment tasks may lead to the 

generation of future hypotheses regarding the specific mechanisms that may be implicated in 

attentional bias to negative information associated with heightened anxiety vulnerability.  

Content specificity of attentional bias. Content specificity of stimuli used to assess 

attentional bias to negative information is also important to consider. Specificity of 

attentional bias to negative information refers to the type of content (e.g., event-related 

negative information, or general negative information unrelated to the event) used to observe 

attentional bias to negative information. Data stemming from studies measuring attentional 

bias to negative information using event related stimuli and general negative stimuli provide 

evidence that people with PTSD experience greater attention for event-related information 

(e.g., see Ashley, Honzel, Larsen, Justus, & Swick, 2013; Ehlers, Ehring, & Kleim, 2012; 

Fleurkens, Rinck, & van Minnen, 2011; Zinchenko et al., 2017). One study assessed 
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specificity of attentional bias in PTSD using trauma-related and non-threatening trauma-

related stimuli, in fourteen women with PTSD and twenty-four healthy non-traumatized 

women. Compared to non-traumatized participants, participants with PTSD displayed a 

greater attentional bias towards trauma-related words (e.g., rape) (Fleurkens, Rinck, & van 

Minnen, 2011). More recently, a review of 29 articles tested for content specificity of 

attentional bias to negative information (Pergamin-Hight et al., 2015). Authors concluded that 

attentional bias for negative stimuli that are trauma-relevant is larger compared to trauma-

unrelated negative stimuli (Pergamin-Hight et al., 2015).  

While some studies have indicated attentional biases are highly content specific, other 

studies have demonstrated more general attentional bias to any negative information (Kimble, 

Fleming, Bandy, Kim, & Zambetti, 2010; Litz et al., 1996; Mogg & Bradley, 2005; 

Vythilingam et al., 2007). For example, Kimble and colleagues (2010) assessed attentional 

bias to trauma relevant stimuli in nineteen veterans of the Iraq war. They found that veterans 

reporting higher levels of PTSD symptoms showed a trend for looking first to negative 

pictures in general (e.g., civilian motor vehicle accident) and war related images compared to 

veterans reporting lower levels of PTSD symptoms. This finding suggests that post-trauma 

attentional processing may be associated with heightened threat processing, irrespective of 

content. Therefore, it is not completely clear whether symptoms and diagnoses of PTSD are 

associated with attentional bias for trauma-related stimuli or negative stimuli in general. 

Further work is required to examine the specificity of attentional bias to negative information 

by testing whether it is stimuli related to the traumatic event or whether it is attentional bias 

for any negative information.  

Summary. The literature reviewed above showed that the dot-probe task is a well-

established method for assessing attentional bias to negative information. In addition, using 
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the task research has consistently found that high trait anxious participants compared to low 

trait anxious participants, display greater speeding of discrimination latencies for probes that 

appear in the locus of negatively-related information compared to probes that appear in the 

locus of neutral information (Bar-Haim et al., 2007; Bradley et al., 1997; MacLeod & 

Mathews, 1988). This body of literature provides strong support for the hypothesis that 

heightened anxiety vulnerability is characterized by heightened selective attention to negative 

information. Research has also indicated that it may be important to vary both the SOA and 

the content specificity of attentional bias to negative information. Therefore, research 

attempting to examine attentional bias to negative information as a mechanism that may 

underpin the association between trait anxiety and intrusion vulnerability would need to 

consider both the automatic vs strategic nature of this process. Lastly, it would be important 

to consider whether it is an attentional bias to event-related negative information or 

attentional bias to general negative information that contributes to this relationship.  

Determining the Causal Impact of Attentional Bias to Negative Information on 

Heightened Anxiety Vulnerability, Through its Experimental Manipulation  

Prominent cognitive models propose that different cognitive biases including 

attentional bias to negative information play a central causal role in the onset and 

maintenance of anxiety (Cisler & Koster, 2010; Van Bockstaele et al., 2014). Studies 

employing a variant of the dot-probe task, designed to experimentally manipulate attentional 

bias to negative information, have demonstrated that when attentional bias is successfully 

modified there is a subsequent change in anxiety vulnerability (Browning, Holmes, Murphy, 

Goodwin, & Harmer, 2010; Krebs, Hirsch, & Mathews, 2010; Macleod, & Bridle, 2009). 

These findings support the claim that biased attentional responding to negative information 

functionally contributes to anxiety vulnerability. Specifically, researchers have developed 



CHAPTER 1: GENERAL INTRODUCTION   18 

attentional bias modification procedures that enable the experimental manipulation of 

attentional bias to negative information (MacLeod, Rutherford, Campbell, Ebsworthy, & 

Holker, 2002). Using such attentional bias modification, researchers have been able to 

temporarily modify patterns of attentional bias and create two groups of participants that 

differ in the degree to which they exhibit an attentional bias either toward or away from 

negative stimulus information. To examine the causal contribution of attentional bias to 

negative information, researchers consequently examined the effect this had on anxiety 

vulnerability (Bar-Haim et al., 2010; Browning, Holmes, & Harmer, 2010; Hayes, Hirsch, & 

Mathews, 2010).  

In the first study to introduce such an attentional bias modification paradigm, 

MacLeod, Rutherford, Campbell, Ebsworthy, and Holker (2002) experimentally induced 

attentional bias in non-anxious participants using a version of the dot-probe task that 

employed emotional word stimuli. The structure of the task remained identical to the original 

version of the task; however, in the adapted version of the task, the location of the probe 

always appeared in the same locus as a particular valence category of stimulus. For example, 

one group of participants always encountered the probe in the screen location previously 

occupied by the neutral member of the preceding word pair. Another group of participants 

always encountered the probe in the screen location previously occupied by the negative 

member of the preceding word pair. Comparison of participants’ emotional response to a 

subsequent stress inducing task revealed that participants trained to attend toward negative 

information displayed elevated negative mood in response to a stressor compared to 

participants trained to attend away from negative information. In other words, the two groups 

significantly differed in their emotional response to the anagram stress task following the 

attentional training task. The observation that increased attentional bias to negative 
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information resulted in elevated negative mood in response to a stressor provides strong 

support for the notion that attentional bias may play a causal role in anxiety vulnerability.  

In a meta-analysis of 12 studies, Hakamata et al. (2010) investigated the efficacy of 

experimentally modifying attentional bias for reducing anxiety symptoms in the context of 

social anxiety and generalized anxiety. The authors reported a medium effect of training (d = 

0.51) on anxiety symptoms demonstrating that the magnitude of induced change in 

attentional response to negative information was associated with a subsequent change in 

anxiety symptoms. In another meta-analysis by Hallion and Ruscio (2011), which covered a 

broad review of studies, authors assessed the effects of cognitive bias modification on 

anxiety. The authors found good evidence that experimentally inducing attentional bias can 

causally influence stress reactivity, symptoms of generalized anxiety, and symptoms of social 

anxiety. More recently, a broad review by Van Bockstaele et al. (2014) indicated that there is 

support to show a causal influence of attentional bias in both clinically and non-clinically 

anxious individuals on anxiety. Therefore, previous research demonstrates that when there is 

a successful change in attentional bias to negative information there is a concomitant change 

in emotional reactivity to a subsequent stressor, providing support for the claim attentional 

bias to negative information functionally contributes to anxiety vulnerability.  

Given the evidence for the association between attentional bias to negative 

information and trait anxiety, it is possible that such attentional bias to negative information 

represents a cognitive mechanism through which trait anxiety contributes to intrusion 

vulnerability. As such, the overarching hypothesis of this research program is that trait 

anxiety-linked attentional bias to negative information underpins the relationship between 

trait anxiety and intrusion vulnerability. This hypothesis is based on the evidence that 

attentional bias to negative information is associated with elevated trait anxiety, and the 
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reviewed research demonstrates the viability of this assumption. A second assumption on 

which this overarching hypothesis is that attentional bias to negative information predicts 

intrusion vulnerability. The present chapter will next present a review of experimental 

findings demonstrating an association between attentional bias to negative information and 

intrusions.  

Evidence That Anxiety-Linked Attentional Bias to Negative Information Predicts 

Intrusions Following Negative Events  

Experimental studies testing the relationship between attentional bias to negative 

information and intrusion vulnerability, demonstrate that elevated levels of attentional bias to 

negative information following a negative event are associated with greater frequency of 

intrusions concerning the event (Schäfer, Zvielli, Höfler, Wittchen, & Bernstein, 2018; 

Verwoerd, Wessel, & de Jong, 2012; Verwoerd, Wessel, de Jong, & Nieuwenhuis, 2009). In 

one of the initial experimental studies examining this, Verwoerd et al. (2009) tested the role 

of attentional bias in the occurrence of negative event-related intrusions among a nonclinical 

sample. Thirty-six undergraduate students were exposed to a negative film, and then 

underwent a target identification task that included film-related distracter stimuli. Participants 

were required to detect neutral targets embedded within a sequence of rapidly presented 

images. On some of the trials, neutral images were followed by a negative distracter image, 

and on other trials, neutral images were followed by non-negative distracter image. The 

distracter images were taken from the previously presented film. Greater preferential 

processing of negative images would result in interference and greater impairment in 

subsequent target identification for targets that followed negative images relative to non-

negative images. The results revealed that participants who displayed greater attentional 
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preference to the negative distractor images reported experiencing greater frequency of 

intrusions over a seven-day follow-up period.  

Additional evidence for the association between an attentional bias towards negative 

information and frequency of intrusions came from Verwoerd et al. (2012). These authors 

sought to investigate the role of attentional bias away from negative information in the 

prediction of intrusion frequency using attention training. Forty-five undergraduate students 

were randomly assigned to one of two conditions: a training group (n = 22) and a control 

group (n = 23). The key difference between the groups was that participants in the training 

group were trained to direct attention away from film-related reminders and control group 

performed the same task except they were not taught to direct attention away from film-

related reminders. Both groups completed the task following exposure to a negative film and 

recorded an intrusion diary for three days. Results showed that participants who underwent 

attention training, in the immediate aftermath of experiencing the negative event, reported 

lower frequency of intrusions in the subsequent three days (Verwoerd et al., 2012). Critically, 

however, authors did not include a measure of intrusion-related distress.  

Evidence demonstrating that attentional bias to negative information accounts for 

variation in intrusion frequency has also been observed in a study assessing attentional bias to 

negative information and intrusions following a real-life traumatic event. Naim et al. (2014) 

implemented the dot-probe task, which used general threat words as stimuli, to examine the 

association between attentional bias to negative information and frequency of intrusions, in 

577 motor vehicle accident survivors. The authors found that attentional bias to negative 

information significantly predicted the frequency of intrusions, providing further support for 

the association between attentional bias to negative information and intrusion frequency. 

However, similar to the majority of studies examining predictors of intrusions, Naim and 
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colleagues (2014) did not examine whether attentional bias to negative information predicted 

variation in intrusion-related distress. Thus, research findings from studies that have 

identified an association between attentional bias to negative information and intrusions are 

based on studies assessing intrusion frequency. Research examining the link between 

attentional bias to negative information and intrusion-related distress is lacking.  

In a recent study, Schafer et al. (2018) implemented the dot-probe task to investigate 

whether attentional bias to negative information broadly and/or attentional bias to trauma-

related information specifically was linked with intrusion vulnerability. Their results showed 

that it was biased attentional processing of general negative stimuli measured seven days 

following analogue of a traumatic experience that was associated with an increased number 

of intrusions. This finding is consistent with previous studies (Kimble et al., 2010; Litz et al., 

1996; Vythilingam et al., 2007) employing general negative stimuli to demonstrate that 

individuals reporting high levels of PTSD symptoms show unspecific attentional bias to any 

negative information. However, literature regarding content specificity of attentional bias to 

negative information in the context of posttraumatic stress disorder has revealed that 

participants with PTSD demonstrate greater attention for trauma-specific information than 

non-traumatized healthy participants (Ashley et al., 2013; Ehlers et al., 2012; Fleurkens, 

Rinck, & van Minnen, 2011; Zinchenko et al., 2017). Therefore, assessing attentional bias 

using both types of stimuli and whether this has an impact on subsequent intrusions is of 

critical importance. Understanding content specificity of stimuli used to assess attentional 

bias is particularly important because it may guide future methodologies that can serve to 

accurately reveal and/or modify the type of attentional bias to negative information present in 

the immediate aftermath of a negative experience that is associated with intrusion frequency 

and/or intrusion related distress. 
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The above reviewed literature supports the existence of an association between trait 

anxiety and intrusion vulnerability, and trait anxiety-linked attentional bias to negative 

information appears to be a plausible mechanism underlying individual differences in 

intrusion vulnerability, as there is evidence suggesting that elevated level of attentional bias 

to negative information is associated with greater frequency of intrusions following a 

negative event. It is important to note that while findings are consistent with this hypothesis, 

no research to date has programmatically examined the relationships between trait anxiety 

and attentional bias to negative information in the wake of a negative event, to determine the 

manner in which they are implicated in intrusion vulnerability. While studies have observed 

an association between attentional bias to negative information and intrusion frequency, it is 

also unknown whether attentional bias to negative information is causally involved in 

individual difference in intrusion vulnerability. As such, the present research program was 

designed to expand on previous findings and improve our understanding of the factors that 

underpin intrusion vulnerability. Importantly, with previous research (Schäfer et al., 2018; 

Verwoerd et al., 2012, 2009) providing evidence to suggest that attentional bias to negative 

information post negative event predicts intrusion frequency, the exclusive focus of the 

current research project is on attentional bias to negative information in the immediate 

aftermath of a negative event. Furthermore, there is an applied reason for investigating post 

event attentional bias to negative information as this offers potential avenues for therapeutic 

interventions. The next section will now delineate the hypotheses regarding the relationship 

between these three concepts.  
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Hypotheses Concerning the Nature of Association Between Trait Anxiety-Linked, 

Attentional Bias to Negative Information, and Intrusion Vulnerability in the Immediate 

Wake of the Negative Experience  

The literature described in preceding sections allows for delineation of specific 

hypotheses concerning the nature of association between trait anxiety-linked attentional bias 

to negative information and intrusion vulnerability in the immediate wake of the negative 

experience. Specifically, the present research program tested two alternative possibilities 

concerning the nature of association between trait anxiety, attentional bias to negative 

information, and intrusion vulnerability. One candidate hypothesis is that there is a direct 

relationship between trait anxiety and intrusion vulnerability. If this is the case, then the 

impact of trait anxiety on intrusion frequency and/or intrusion-related distress will be 

unaffected by attentional bias to negative information. The other candidate hypothesis is that 

attentional bias to negative information serves to mediate the relationship between trait 

anxiety and intrusion vulnerability. If this is the case, then an indirect relationship will be 

observed, such that the relationship between trait anxiety and intrusion frequency and/or 

intrusion-related distress will be mediated by the degree of attentional bias to negative 

information.  

The present research program also sought to determine whether attentional bias to 

negative information is causally involved in intrusion vulnerability. The current research 

program aimed to test the hypothesis that attentional bias to negative information following 

an acute negative event causally contributes to intrusion vulnerability. If this is the case, then 

should a successful group difference in attentional bias to negative information be induced, 

then a subsequent group difference in intrusion frequency and/or intrusion-related distress 

will be observed.  
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The examination of the validity of the above hypotheses presents an important step 

toward an improved understanding of the mechanisms that underpin intrusion vulnerability. 

Importantly, investigation of the relationship between trait-anxiety, attentional bias to 

negative information, and the two facets of intrusion experience could usefully inform 

researchers of the role of these emotional and cognitive processes associated with individual 

differences in the vulnerability to experience intrusions. If trait anxiety is related to the 

individual difference in the vulnerability to experience intrusions directly, this would imply 

that emphasis should be placed on reducing trait anxiety in order to reduce intrusion 

frequency and/or intrusion-related distress. If trait anxiety is related to the individual 

difference in the vulnerability to experience intrusions indirectly, through its effect on 

attentional bias to negative information, this suggests that reducing intrusion vulnerability 

may be most effectively achieved through reduction in attentional bias to negative 

information. As such, the precise contribution of attentional bias to negative information to 

understanding intrusion vulnerability could be considered central to understanding the precise 

mechanisms that underpin heightened intrusion vulnerability. For example, if it were the case 

that attentional bias to negative information causally impacts on intrusion vulnerability, this 

would suggest that it could be targeted as part of a therapeutic interventions designed to 

reduce intrusions through the manipulation of attentional bias. The next section will now 

review how the alternative hypotheses will be tested in the present research program.  

Overview of the Research Program 

The first aim of the present research program was to experimentally investigate 

alternative hypotheses concerning the nature of the association between trait anxiety, 

attentional bias to negative information, and intrusion vulnerability. In order to address this 

aim, two experiments were designed to test whether trait anxiety-linked differences in 
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attentional bias account for trait anxiety-linked individual differences in the vulnerability to 

experience intrusions. In both studies, participants were exposed to a film viewing event, 

designed to induce an elevation in a negative mood. Intrusion frequency and intrusion-related 

distress were recorded over a subsequent seven-day period using an intrusion diary. An 

Attentional Bias Assessment Task immediately following the film viewing event was used to 

assess attentional bias to negative information. A critical difference between the two studies 

is that one study examined the contribution of attentional bias to event-related information 

using images taken directly from the film-viewing event. The second study examined the 

contribution of generally negative information using images selected from a standardized 

database of pictures. 

 The second aim of the present research program was to investigate whether 

attentional bias to negative information following an acute negative event causally 

contributes to intrusion vulnerability. This aim was addressed across two experiments 

designed to manipulate attentional bias to negative information and test whether it influences 

intrusion vulnerability. As described earlier, previous research has established that increased 

attentional bias to negative information and increased intrusion vulnerability has been 

observed in people with high levels of trait anxiety (Bar-Haim et al., 2007; Iyadurai et al., 

2019). To determine whether attentional bias to negative information may causally contribute 

to intrusion vulnerability, the methodology required that the conditions designed to reduce, 

and to increase attentional bias to negative information, which if the hypotheses are correct, 

should serve to respectively reduce and increase intrusion vulnerability. Therefore, it was 

thought prudent to minimise the potential of recruiting participants whose attentional bias to 

negative information or intrusion vulnerability is already too high or too low for these 

manipulations to have any effect. Hence, it was desirable to select participants in the mid-
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range for trait anxiety. Thus, to successfully manipulate attentional bias toward and away 

from negative information to assess consequent change in intrusion vulnerability, participants 

in the mid-range trait anxiety were selected as they were thought to be most susceptible to the 

attentional training condition to which they were exposed.  

In these experiments, participants were exposed to a film-viewing event, designed to 

induce an elevation in a negative mood. Intrusion frequency and intrusion-related distress 

were recorded over a subsequent seven-day period using an intrusion diary. An Attentional 

Bias Modification and Assessment Task, immediately following the film viewing event was 

used to induce a group difference in attentional bias to negative information. In addition, the 

task determined whether successfully inducing such a group difference also served to produce 

a group difference in the number of intrusions, and/or in the degree of distress they evoke, 

across the week following exposure to an emotionally negative event. These experiments 

were devoted to examining the impact of the modification of attentional bias to event-related 

negative information and attentional bias to general negative information. The basic 

methodology for all four experiments 1 is depicted in Figure 1. 

 

 

 

 

 

 

 

 
1 Participants who previously completed one of the film experiments were excluded from 
participating in one of the other subsequent film experiments. 
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Figure 1. Basic overview of the research design depicting all four experiments. Each 

experiment includes a measure of trait anxiety, attentional bias to negative information, mood 

ratings, viewing of the negative film, and a week-long intrusion diary. An important 

distinction between the experiments is the stimuli specificity of the attentional bias to 

negative information.  
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Chapter 2: Experiment 1 

Past research has identified that individuals with heightened vulnerability to anxiety 

are more likely to experience intrusions following negative events (Clark, Mackay, & 

Holmes, 2014; Laposa & Alden, 2008; Logan & O’Kearney, 2012; Regambal & Alden, 

2009). As previously mentioned trait anxiety is a stable dispositional characteristic and 

reflects the individuals’ tendency to experience state anxiety in response to stress (Endler, 

1997), and intrusions are characterized as involuntary thoughts and/or images concerning a 

past event (Holmes & Bourne, 2008). To date, research has primarily focused on examining 

the relationship between trait anxiety and intrusion frequency. However, no research has 

sought to determine the mechanism through which trait anxiety is able to influence intrusion 

frequency and/or intrusion-related distress. Beyond the basic interest in the mechanisms that 

underlie individual differences in the vulnerability to experience intrusions, the issue of 

intrusions is of interest to the development of novel therapeutic designs that could enhance 

therapeutic effects.  

Attentional bias to negative information is one candidate mechanism that may 

underlie the relationship between trait anxiety and intrusions vulnerability. As reviewed in 

the General Introduction, attentional bias to negative information refers to a pattern of 

selective attention that has long been known to characterise heightened anxiety vulnerability 

(Bar-Haim et al., 2007; Hallion & Ruscio, 2011). The previous chapter also reviewed 

experimental findings demonstrating an association between attentional bias to negative 

information and intrusions (Schäfer et al., 2018; Verwoerd et al., 2012, 2009). Findings from 

this research demonstrate that an elevated level of attentional bias to negative information 

following a negative event is associated with greater frequency of intrusions. Therefore, 

previous research has separately considered trait anxiety and attentional bias to negative 
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information as predictors of intrusion vulnerability. However, there has been no investigation 

into the nature of attentional bias to negative information as a mechanism that may underpin 

the relationship between trait anxiety and intrusion vulnerability. Moreover, two types of 

stimuli that have received consideration in the investigation of attentional bias to negative 

information are stimuli related to the traumatic event, and general negative stimuli (Bar-Haim 

et al., 2007; Zinchenko et al., 2017) in people with PTSD. A recent meta-analysis by 

Pergamin-Hight et al. (2015) tested for content specificity and found that attentional bias to 

negative information is strongest in PTSD when specific trauma stimuli are used for the 

assessment, suggesting that trauma specific stimuli may exert a more robust effect of 

attentional bias to negative information.  

In addition to the stimuli specificity, different types of stimuli (i.e. words, images) 

have been used to investigate attentional bias to negative information (Constans, 2005; 

Pishyar, Harris, & Menzies, 2004). As Bradley et al. (1997) pointed out, studies of attentional 

bias, up to that point, mainly used verbal stimuli (i.e. valenced words) to assess attentional 

bias to negative information. These researchers conducted one of the first studies that used 

image stimuli in a dot-probe task, and found evidence of attentional bias to emotion-related 

facial expressions (Bradley et al., 1997; Gotlib & Krasnoperova, 2004). Since then, studies 

assessing attentional bias to negative information in PTSD participants, for example, have 

also used image stimuli to demonstrate attentional bias to negative information (Zinchenko et 

al., 2017). Further, a recent meta-analysis by Pool, Brosch, Delplanque, and Sander, (2016) 

has indicated that attentional bias is larger when the stimuli presented are images as 

compared to word stimuli. Though this meta-analysis focused on positive emotional stimuli, 

these findings were consistent with conclusions drawn from other studies investigating 

attentional bias on dot-probe tasks using words and images (Pishyar et al., 2004). From these 
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studies, it would be expected that image stimuli would elicit a larger attentional bias 

response, making it an important factor to consider when assessing attentional bias to 

negative information. Therefore, the aim of this chapter was to determine whether anxiety-

linked attentional bias to negative film images following a negative event underpins the 

relationship between trait anxiety and intrusion vulnerability. To achieve this aim, the design 

of Experiment 1 included film images selected from the film viewing event to assess 

attentional bias to event-related negative information. As such, the present experiment 

included tasks designed to assess both attentional bias to event-related negative information 

and the number of intrusions (intrusion frequency), and the distress that is elicited by 

experiencing intrusions (intrusion-related distress) following a lab-based negative 

experience.  

The task used to deliver a lab-based negative experience was the Film Viewing Task. 

The design of this task was modelled closely after the previously described Trauma Film 

Paradigm (Holmes et al., 2004; James, Lau-Zhu, et al., 2016; Laposa & Alden, 2006). This 

commonly used approach involves participants viewing a film depicting traumatic scenes 

(e.g., scenes of injury or death) and recording film-related intrusions over the subsequent 

week (Holmes & Bourne, 2008). In the current experiment, during the Film Viewing Task 

participants were instructed to complete visual analogue mood scales (VAMS) prior to and 

immediately following the film viewing event. As such, the Film Viewing Task served as the 

lab-based negative experience. VAMS scores were used to assess negative mood and verify 

that the film viewing event was an emotionally negative experience.  

The present experiment also included an Attentional Bias Assessment Task capable of 

assessing the attentional bias to negative information immediately following the Film 

Viewing Task. The design of this task was modelled after the commonly used attentional  
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dot-probe task (Macleod et al., 1986). In this task, participants were presented with 

differentially valenced stimuli drawn specifically from the film clips which comprised the 

film viewing event. This stimulus pair was presented for a brief period of 500 ms and 1000 

ms. Immediately after a small target probe appeared in the location of one of the stimuli. 

Participants were required to accurately discriminate the identity of the probe that appeared in 

the location as quickly as possible. Responses from the trials were used to compute a measure 

of attentional bias to negative information as measured using event-related stimuli allowing 

us to consider the specificity of attentional bias to negative information.  

In addition to the above laboratory tasks, the frequency of intrusions and distress 

elicited by such subsequent intrusions were measured using a web-based Intrusion Diary. As 

reviewed previously, studies have largely failed to include intrusion-related distress as a 

dependent variable. As such, in the current experiment participants were instructed to record 

and rate the distress associated with each intrusion. Responses from the Intrusion Diary 

produced intrusion frequency and intrusion-related distress as two separate dependent 

variables. 

 Experiment 1 was designed to test two alternative hypotheses concerning the nature 

of association between trait anxiety, attentional bias to event-related negative information, 

and intrusion vulnerability. One candidate hypothesis is that there is a direct relationship 

between trait anxiety and intrusion frequency and intrusion-related distress. This hypothesis 

generates the prediction that the impact of trait anxiety on intrusion frequency and intrusion-

related distress will be unaffected by attentional bias to negative film images. The other 

candidate hypothesis is that attentional bias to event-related negative information is a 

mechanism through which trait anxiety is driving intrusion frequency and intrusion-related 

distress. This hypothesis generates the prediction that an indirect relationship will be 
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observed, such that the relationship between trait anxiety and intrusions will be mediated by 

the degree of attentional bias to negative film images. The results will help determine 

whether the degree of attentional bias to event-related negative information immediately 

following a negative experience mediates any observed relationship between trait anxiety and 

intrusion vulnerability. Critically, the examination of this relationship if it exists would be an 

important step in understanding mechanisms involved in the vulnerability to experience 

intrusions.  

Method  

Participants  

Forty-three first-year undergraduate psychology students, including 19 males and 24 

females, participated in return for course credit. Some of the film clips presented in the study 

hold an Australian Classification of R18+ for restricted audience, therefore only students 18 

years and older were eligible to take part. In addition, the study invitation indicated it was 

required that participants have a smart phone. Participants had an average age of 21.37 years 

(SD = 8.07; Range: 18 to 59).  

Materials  

Stimuli materials.  

Negative film clips stimuli. Negative film clips depicting injury, violence and death 

were stimuli used for the film-viewing event, which served as the lab based negative 

experience. The fictional film clips had an average length of 3:55 minutes (Range = 3:04 min 

to 4:11min) and comprised of scenes taken from the following movies: Piranha, where the 

clip depicted a graphic scene of individuals being killed by flesh-eating piranhas, The Final 

Destination, where the clip depicted a series of explicit and violent deaths as a result of a 

collapsing bridge, and Saw: The Final Chapter, where the clip depicted a man forced to tear 
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his skin. The overall film compilation was approximately 20-minutes in length separated by 

fictional neutral film segments.2    

Attentional Bias Assessment Task stimuli. Experimental stimuli used for the 

attentional bias assessment comprised a total of 256 images, half with negative emotional 

valence and half with non-negative emotional valence. These images were taken directly 

from the film clips that comprised the film viewing event, were rated on valence, and then 

divided into two subsets of images labelled the Negative Image Subset and the Non-Negative 

Image Subset. Still images were rated by postgraduate psychology students (1 male, 5 

female) on a 9-point scale ranging from -4, unpleasant to +4, pleasant. The Negative Image 

Subset comprised of 128 images with an average valence of -2.03 (SD = 0.62; Range: -3.33 

to -0.33) and included, for instance, images depicting people drowning, skin tearing, and 

falling. The Non-Negative Image Subset comprised of 128 images with an average rating of 

1.66 (SD= 0.34; Range: 1 to 2.67) and included, for instance, images depicting young women 

smiling, animals playing, and people hugging. The expectation was that the negative set 

would be statistically different from the neutral point, zero.  Indeed, the Negative Image 

Subset was found to be significantly different from zero t(127) = 36.74, p < .001. 

Additionally, the negative and non-negative still images differed significantly in emotional 

valence as required, t(127) = 54.91, p < .001.  

 

 
2 The film-viewing event included negative content segments, separated by neutral film 
segments that were nearly identical in terms of duration. The neutral film segments were 
included in the film-viewing event because when assessing attentional bias to event-related 
information, it was necessary to generate the Negative Image Subset and a Non-Negative 
Image Subset to be used in the attentional bias assessment task.  Additionally, for both the 
Negative and Non-Negative Image Subset, images were drawn from the films to ensure 
consistency in prior exposure to the images. Lastly, neutral segments were included in all 
four studies to achieve a consistent viewer experience across all four experiments. 
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Emotional assessment instruments.  

Spielberger State-Trait Anxiety Inventory-Trait subscale (STAI-T). To assess  

individual differences in trait anxiety, participants completed the trait version of the 

Spielberger Trait Anxiety Inventory (STAI-T; Spielberger, Gorsuch, & Lushene, 1970; 

Spielberger et al., 1983). This 20-item questionnaire measures the frequency with which 

individuals experience anxiety symptoms. Responses are given on a 4-point scale ranging 

from almost never to almost always. Example items include: “I feel pleasant” and “I feel 

nervous and restless.” Total scores range from 20 to 80, with higher scores indicating greater 

trait anxiety. The STAI-T has been shown to have a good reliability and validity (Spielberger 

et al., 1983).  

Visual analogue mood scales (VAMS). To verify that the film viewing event was 

experienced as a negative emotional event, visual analogue scales were used to assess 

negative mood. There were four visual analogue mood scales (happiness, depression, anger, 

and anxiety) and each comprised of a horizontal line enabling participants to indicate their 

current mood by clicking anywhere along the line. Each line consisted of 60 points and was 

anchored not at all to extremely. The four mood scales each yielded a score from 1 to 60, 

which were summed (happiness reverse scored) to produce a single index of negative mood. 

As such, a higher score indicated a more negative mood. Numerous studies have used visual 

analogue scales to measure mood in a variety of settings, and have found VAMS to be a 

reliable and a valid tool for measuring mood (Davies & Clark, 1998; Lee et al., 1997; Woud, 

Holmes, Postma, Dalgleish, & Mackintosh, 2012).  
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Experimental hardware.  

A Hewlett Packard computer with a 19-inch color monitor with display resolution of 

1680x1050 pixels, a standard Sennheiser J set of headphones and a two-button mouse, were 

used to present stimuli and to record responses.  

Tasks  

 Film Viewing Task. The Film Viewing Task consisted of completing the VAMS 

followed by the film viewing event. Participants then completed VAMS again. Completing 

VAMS prior to and immediately following the film viewing event yielded Pre-Film and Post-

Film Mood Index scores. These scores were used to verify that the film viewing event was 

experienced as a negative emotional event.  

Attentional Bias Assessment Task. After the Film Viewing Task, attentional bias to 

event-related negative information was assessed using the attentional dot-probe task 

(Macleod et al., 1986). On each trial of this task, two images were briefly presented 

simultaneously, one of which was negative in valence while the other was non-negative in 

valence, followed by a target probe presented in the location of one of these images. The 

relative latency to discriminate the identity of probes presented to each of these two locations 

was used to compute a measure of attentional bias to event-related negative information.  

Each trial began with a fixation cross appearing in the centre of the screen, followed 

by a pair of images. The images (8.5cm x 8.5cm) were positioned 12.5cm from the horizontal 

edge of the screen, 9cm from the top of the screen, 12cm from the bottom of the screen and 

5cm apart from each other. Each image pair consisted of one image from the Negative Image 

Subset and one from the Non-negative Image Subset, selected in random order. On half of the 

trials, the negative image was presented to the left of fixation and the non-negative image to 

the right. On the other half of trials, the negative image was presented to the right of fixation 
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and the non-negative image to the left. On half of the trials, the image display was exposed 

for 500 ms, and on another half of the trials it was exposed for 1000 ms. 

Following presentation of the image pair for this exposure duration, the images 

disappeared and a target probe appeared. On half the trials in each of the above described 

conditions, the target probe was presented in the location formerly occupied by the negative 

image, and on half these trials the target probe was presented in the location formerly 

occupied by the non-negative images. The probe was a pair of dots with the top dot offset 

from the bottom dot either to the left (˙·) or to the right (·˙). Participants were instructed to 

quickly identify the target probe by clicking on either the left mouse or the right mouse 

button to indicate that the top dot was offset to the left or to the right. Speed and accuracy of 

this probe discrimination response were recorded. Immediately upon detection of the 

participant’s key press response the screen cleared, and the next trial commenced after a 1000 

ms inter-trial interval. However, if participants made an incorrect response to the probe by 

pressing the wrong mouse button an on-screen message “ERROR TRIGGERED DELAY” 

was presented for five seconds prior to the next trial commencing. In total, 512 trials were 

delivered across four blocks of 128 trials, with all images presented once within each block. 

Attentional bias to event-related negative information was revealed by speeding to 

probes that appeared in the same location as negative images, compared to those probes that 

appeared in the location of the non-negative image. The Attentional Bias to Negative 

Information Index (ABNII) scores were therefore calculated by taking the average reaction 

time on trials where the probe was in the locus of negative images, from the average reaction 

time on trials where probes were presented in the locus of non-negative images, with higher 

scores indicating a greater attentional bias to negative, relative to non-negative, information. 

The ABNII score for event-related negative information (ER) was obtained for trials on 
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which stimulus image pairs were presented for 500 ms exposure duration, and for those 

employing 1000 ms exposure duration. These bias measures were labelled the ABNIIER500 

and the ABNIIER1000, respectively.   

Intrusion Diary 

 A web-based Intrusion Diary was created using an online form. The web link for the 

online form was saved on participants’ smartphone to record intrusions over the subsequent 

seven days. The online diary consisted of an intrusion distress scale, a ‘sign of life button’, a 

username box, and an additional comments box and a ‘submit button’. Participants were 

provided with clear verbal and written instructions concerning how to use the diary. 

Participants were given the definition of intrusions adopted within this thesis, meaning they 

were advised that intrusions were defined as thoughts about the film-viewing event that 

occurred spontaneously, whether in the form of a verbal thought or a mental image. 

Participants were instructed to record intrusions as soon as they occurred. However, it was 

recognized that participants may have many thoughts in rapid succession about the film-

viewing event and would have difficulty determining whether to score this as one intrusion. 

Therefore, participants were instructed that, to record a subsequent intrusive thought as a 

separate intrusion event, this must occur at least fifteen minutes after any prior intrusive 

thought (as such prior thoughts were considered part of the prior recorded intrusion event). 

Similarly, it was recognized that participants might not be able to report an intrusion when it 

occurred. Therefore, participants were instructed to retrospectively record the intrusion as 

soon as they remembered or had the time to do so.  

When recording an intrusion, participants were required to rate the level of distress 

experienced during the intrusion on a ten-point scale, ranging from not at all to extremely. 
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They were then required to enter their unique username and click the submit button. This 

provided a measure of intrusion frequency as well as a measure of intrusion-related distress. 

Given that a day without recorded intrusions could reflect either the genuine absence 

of intrusions or a failure to record intrusions, a participation verification requirement (‘sign of 

life button’) was included. Specifically, at the end of each day, participants were required to 

verify the accuracy of that day’s intrusion record and to report any intrusions they had during 

the day but were unable to report when it occurred. As expanded upon in the Results section, 

verification records were used to guide the exclusion of potentially non-compliant 

participants.   

Procedure  

In the initial laboratory test session, each participant was tested individually. After 

providing informed consent, the test session commenced with participants recording their age 

and gender and completing the STAI-T questionnaire. Next, participants were seated 

approximately 60 cm from the computer screen and instructed to wear headphones. They 

were then instructed to complete a practice version of VAMS and a short practice task, which 

consisted of 64 trials of neutral abstract images presented in the same manner as the 

Attentional Bias Assessment Task. Next, participants completed the Film Viewing Task and 

then the Attentional Bias Assessment Task. Finally, participants were instructed on how to 

complete the Intrusion Diary. Following the completion of the Intrusion Diary across the 

subsequent week, participants were debriefed, and thanked for taking part. Ethical approval 

was obtained from the Human Research Ethics Office at the University of Western Australia. 
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Results 

Preparatory Analyses 

In this experiment, no participants were excluded on the basis of missing values. 

Additionally, Intrusion Diary verification records revealed that across the seven-day period 

all participants either verified the accuracy of that day’s intrusion record or reported 

intrusions. Low accuracy score on the attentional probe task would indicate that the 

participant did not comply with the task instructions. Therefore, participants were required to 

achieve at least 70% probe discrimination accuracy, in order to be included in subsequent 

analyses (e.g., Anderson, 2016). All participants met this criterion, and mean probe 

discrimination accuracy on assessment trials was 98% (SD = 2%; Range: 89% to 100%). 

Thus, 43 participants were included in statistical analyses. The descriptive statistics in Table 

2.1 summarize the key variables in this experiment. 

Mean probe discrimination latencies were computed under each experimental 

condition with attentional bias indices from correct trials only and probe discrimination 

latencies were further filtered to exclude latencies less than 200 ms and greater than 2000 ms 

were eliminated from the calculation, as they were considered outliers (Koster, Crombez, 

Van Damme, Verschuere, & De Houwer, 2004). The mean ABNII scores for event-related 

negative information at stimulus exposure duration 500 ms and 1000 ms, labelled 

ABNIIER500 and ABNIIER 1000 are shown in Table 2.1.  

Prior to the analyses used in this experiment, the scores were checked for normality of 

distribution and homogeneity of variance. In the analyses reported below, both of these 

assumptions were met unless otherwise stated. Normality of distribution was visually 

examined using histograms and quantile-quantile (Q-Q) plots and tested using significance 

test of skewness and kurtosis by converting these scores to z-scores and testing whether the 
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resulting scores is greater than 1.96, which would indicate significant skewness and kurtosis 

(p < .05) as recommended by (Field, 2009). Homogeneity of variance was tested with 

Levene’s Test of Equality of Variances.   

Verification That the Film Viewing Was an Emotionally Negative Experience  

A paired sample t-test was conducted to compare Pre-Film and Post-Film Mood Index 

scores, and verify that exposure to the 20-minute film compilation induced acute negative 

emotion. The results revealed a significant increase in negative mood from pre-film (M = 

62.48, SD = 42.34) to post-film (M = 109.60, SD = 52.85), t(44) = -5.85, p < .001, confirming 

that the film viewing event was a negative emotional response. Lastly, results revealed that 

the four moods scales highly correlated (α = .80). This is consistent with the objective of the 

present research project, which was to expose participants to general negative information. 

Examination of the Association Between Trait Anxiety, Attentional Bias to Event-

Related Negative Information and the Two Facets of Intrusions  

First, to determine whether trait anxiety was associated with variation in attentional 

bias to event-related negative information, a Person’s correlation was conducted. As shown in 

Table 2.1, there was a nonsignificant correlation between trait anxiety and attentional bias at 

both exposure durations. This indicated that the present experiment failed to detect evidence 

of an association between trait anxiety and attentional bias to event-related negative 

information.   

This experiment sought to examine intrusion frequency and intrusion-related distress 

separately, as such, it was important to consider whether they were closely related, or 

independent of one another. Participants varied in the number of intrusions they reported over 

a one-week period (Range: 0 to 24) and in the degree to which these intrusions generated 

distress (Range: 0 to 6.59). Due to intrusion frequency and intrusion-related distress violating 
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the assumptions of normality (skew >1.96), a Spearman Rho correlation analysis was 

conducted. Results revealed a significant positive association between intrusion frequency 

and intrusion-related distress, though their association was moderate (see Table 2.1). 

Therefore, it was considered appropriate to separately examine the predictors of these two 

aspects of intrusion vulnerability.  

 To examine whether patterns observed in previous research were also evident in this 

experiment, Spearman’s Rho correlations were used to examine whether trait anxiety and 

attentional bias to event-related negative information were correlated with the two intrusion 

facets: intrusion frequency and intrusion-related distress. The first analysis examined the 

relationship between trait anxiety and the two intrusion facets. This revealed non-significant 

correlations, indicating there was no association between trait anxiety and intrusion frequency 

or intrusion-related distress, see Table 2.1. The second analysis examined the relationship 

between attentional bias to event-related negative information and intrusion facets. As can be 

seen in Table 2.1, correlations for both ABNIIER500 and ABNIIER1000 were nonsignificant, 

indicating that there was no association between attentional bias to event-related negative 

information and intrusion frequency or intrusion-related distress. These nonsignificant 

correlations were in contrast to expectations.  
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Table 2.1 

Means, Standard Deviations, and Correlations for Study Variables 

Variable M SD 1 2 3 4 

1. Intrusion Frequency 3.40 4.57     

2. Intrusion Distress 1.72 1.85 .58**    

3. Trait Anxiety3 41.77 12.30 .20 .10   

4. ABNIIER500 -5.79 31.22 .24 .17 .12  

5. ABNIIER1000 -11.65 62.63 -.03 .20 .04 .40** 

Note. n = 43; ABNIIER500 and ABNIIER1000 refer to attentional bias index scores for each 

stimulus presentation duration in milliseconds. Bolded values represent Spearman’s Rho p-

values. * p < .05, ** p < .001. 

Determining Whether Attentional Bias to Event-Related Negative Information Mediates 

the Relationship Between Trait Anxiety and the Two Facets of Intrusion  

The correlational analyses revealed no significant correlation between trait anxiety 

and attentional bias to event-related negative information for either the 500 ms or the  

1000 ms exposure duration. Further, results revealed no correlation between trait anxiety and 

attentional bias to event-related negative information, ABNIIER500 or ABNIIER1000, with 

intrusion frequency and intrusion-related distress. Although previous statistical approaches 

for testing mediated effects (Baron & Kenny, 1986), require that there be evidence of 

significant association between variables, modern approaches to mediation do not require that 

there be a significant relationship between variables in the proposed mediational model 

 
3  STAI-T was selected as a measure of trait anxiety for which there are no cutoff points for 
detecting symptoms severity. Instead, it can be noted that the current experiment included a 
sample with a trait anxiety mean 41.77 (Range: 24 to79) recruited from a larger cohort of 
students that at the time of the screening had trait anxiety mean 41.75 (Range: 21 to 76).  
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analyses (Hayes, 2009; Hayes & Rockwood, 2017; Meule, 2019; Rucker, Preacher, Tormala, 

& Petty, 2011). As the aim of the present experiment was to examine whether there is 

evidence of a mediating effect of attentional bias to event-related negative information 

between trait anxiety and intrusion facets, it was important to formally test the validity of this 

mediation model through direct statistical analyses. As such, it was considered appropriate to 

continue with the analyses.  

Mediation analyses were conducted using the ‘mediation’ package in R (R Core 

Team, 2019; Tingley, Yamamoto, Hirose, Keele, & Imai, 2014) to estimate confidence 

intervals using a percentile bootstrap method, which does not include an assumption of 

normality of the sampling distribution of the associations involved in the mediation analysis 

(Preacher & Hayes, 2008; Shrout & Bolger, 2002).  

Intrusion frequency. Due to the discrete number of intrusions occurring in a fixed 

period of time, the proposed mediation effect was analysed using a negative binomial count 

model that best fit the data (O’Hara & Kotze, 2010). Specifically, the mediation analyses 

examined ABNIIER500 and ABNIIER1000 each as a mediator of the relation between the 

independent variable, trait anxiety, onto the outcome variable, intrusion frequency. These 

results revealed that the mediation effect (ACME - Average Causal Mediation Effect) was 

not significant for both Attentional Bias to Negative Information Index Scores, see Table 2.2. 

All other effects were also found to be nonsignificant. 
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Table 2.2 

Mediation Analysis: The Effect of Trait Anxiety on Intrusion Frequency Through 

ABNIIER500 and ABNIIER1000   

 ABNIIER500 ABNIIER1000 

 

 
Estimate 95% CI p Estimate 95% CI p 

  LL UL   LL UL  

ACME 0.01 -0.01   0.02 0.72 -0.00 -0.1    0.01 0.88 

ADE 0.03 -0.04   0.04 0.20 0.03 -0.04   0.04 0.17 

Total Effect 0.03 -0.04   0.04 0.18 0.03 -0.04   0.04 0.04 

Note. ABNIIER500 and ABNIIER1000 refer to attentional bias index scores for each stimulus 

presentation duration in milliseconds; ACME = Average Causal Mediation Effect; ADE = 

Average Direct Effect; CI = Confidence Interval; Number of bootstrap samples: 5000. 

 
Intrusion distress. To examine whether attentional bias to event-related negative 

information mediated the relationship between trait anxiety and intrusion-related distress, a 

simple mediation using a bootstrapping linear regression model for continuous data was 

adopted. The mediation analyses consisted of ABNIIER500 and ABNIIER1000 as the 

mediators, with trait anxiety as the independent variable and intrusion-related distress as the 

outcome variable. The results revealed that ABNII scores did not mediate the relationship 

between trait anxiety and intrusion-related distress, as represented by nonsignificant ACME, 

shown in Table 2.3. All other effects were also found to be nonsignificant. 
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Table 2.3 

Mediation Analysis: the Effect of Trait Anxiety on Intrusion-Related Distress Through 

ABNIIER500 and ABNIIER1000   

 ABNIIER500 ABNIIER1000 

 Estimate 95% CI p Estimate 95% CI p 

  LL UL   LL UL  

ACME 0.00 -0.00   0.02 0.66 0.83 -0.00   0.02 0.63 

ADE 0.02 -0.03   0.08 0.53 0.00 -0.03   0.08 0.52 

Total Effect 0.02 -0.03   0.08 0.47 0.02 -0.03   0.08 0.45 

Note. ABNIIER500 and ABNIIER1000 refer to attentional bias index scores for each stimulus 

presentation duration in milliseconds; ACME = Average Causal Mediation Effect; ADE = 

Average Direct Effect; CI = Confidence Interval; Number of bootstrap samples: 5000. 

 
Therefore, in summary, the present experiment failed to detect evidence of an 

association between trait anxiety and attentional bias to event-related negative information. 

Lastly, the above analyses confirmed that attentional bias to event-related negative 

information did not mediate the relationship between trait anxiety and intrusion frequency, or 

the distress elicited by such subsequent intrusions.  

Discussion 

The aim of this study was to delineate two alternative possibilities concerning the 

nature of the association between trait anxiety, attentional bias to event-related negative 

information and intrusion vulnerability. Experiment 1 was designed such that attentional bias 

to event-related negative information was assessed in the wake of a negative experience, 

using differentially valenced stimuli drawn specifically from the film clips that comprised the 
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film viewing event. One candidate hypothesis under investigation was that trait anxiety is 

directly associated with elevated intrusion frequency and/or intrusion-related distress. This 

hypothesis led to the prediction that the impact of trait anxiety on intrusion frequency and 

intrusion-related distress would be unaffected by attentional bias to event-related negative 

information (negative film images). This prediction was not supported by the data in the 

present study. There was no evidence of a direct relationship, as trait anxiety scores were not 

positively related to the frequency with which participants experienced intrusions, or the 

distress these intrusions caused. The second candidate hypothesis was that trait anxiety is 

indirectly associated with frequency and/or intrusion-related distress via its association with 

an elevated attentional bias to event-related information operating in the wake of a negative 

experience. This hypothesis predicted that an indirect relationship would be observed, such 

that the relationship between trait anxiety and intrusion frequency and/or intrusion-related 

distress would be mediated by the degree of attentional bias to event-related negative 

information. The results of this study also did not support this alternative hypothesis. In the 

present experiment, attentional bias to event-related negative information did not mediate the 

effect of the trait anxiety on intrusion vulnerability.   

Although observing a significant correlation between trait anxiety and attentional bias 

to event-related negative information was not necessary to test the above hypotheses (Hayes, 

2009; Hayes & Rockwood, 2017; Meule, 2019; Rucker, Preacher, Tormala, & Petty, 2011) it 

is important to note that the present experiment did not detect evidence of trait anxiety-linked 

attentional bias to event-related negative information. Analyses demonstrated no evidence of 

an association between trait anxiety and attentional bias observed under short 500 ms or long 

1000 ms stimulus exposure durations. The results of Experiment 1 are inconsistent with the 

effects observed in previous research using attentional probe methodologies, which have 
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demonstrated that heightened anxiety vulnerability is associated with biased attention to 

negative information. In discussing possible reasons for obtaining such a result, it is 

important to recognize that the dot probe task is not without limitations. One of the 

limitations relates to low psychometric reliability of the dot probe task (Grafton, Teng, & 

MacLeod, 2021). Thus, the results obtained in the current experiment underscore the 

possibility that the lack of evidence of an anxiety-linked attentional bias may potentially be 

due to the low internal reliability of the dot probe task. While research currently seeks to 

improve task reliability (Grafton et al., 2021), at the time of undertaking the current research 

project it was deemed suitable to examine the existence of well-established trait-anxiety 

linked attentional bias to negative information  (e.g., see Bar-Haim et al., 2007) using the dot 

probe task. Additionally, the current experiment did not observe a relationship between trait 

anxiety and intrusion frequency, and/or intrusion related distress. This is inconsistent with 

previous literature which has observed a relationship between trait anxiety and intrusion 

frequency (Clark & Mackay, 2015; Laposa & Alden, 2008; Logan & O’Kearney, 2012; 

Regambal & Alden, 2009). This inconsistency may possibly be attributed to important 

methodological differences that would enable the detection of this effect. While this 

possibility will be considered more fully in the General Discussion, it can be noted briefly 

that lack of findings could be due to the time period during which testing took place. Majority 

of testing for the current experiment took place in the first half of the teaching semester, 

when the presence of psychological stress is lower, as compared to the second half of the 

teaching semester (Irshad et al., 2020). This issue will be addressed more fully in the General 

Discussion. 

The results of the current experiment also provided no evidence to suggest that 

attentional bias to event-related negative information was associated with intrusion frequency 
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and/or intrusion related distress. The absence of evidence indicating such anxiety-linked 

attentional bias to event-related negative information for individuals, who display a wider 

distribution of trait anxiety scores, may reflect a reduced attentional preference for the 

particular negative stimuli used in the current experiment. Hence, there are at least two ways 

to interpret these results.  

First, it is possible that intensity of film images lacked the negative properties 

necessary for detection of trait anxiety-linked attentional bias to event-related negative 

information. Although these images were chosen based on their valence ratings, the negative 

image stimuli used in the current experiment may have been perceived as only slightly 

negative. For instance, some of the stills depict scenes that are not inherently negative, but 

would only be perceived as negative in the context of the film. An example of this could be 

an image of a clock that when presented as a stimuli may not be perceived as negative. This 

explanation is consistent with research suggesting that the negative intensity of stimuli may 

influence attentional preference. For example, Wilson and MacLeod (2003) compared 

different intensity levels of negative stimuli (e.g., very low threat, low threat, moderate threat, 

high threat) on the magnitude of attentional bias elicited by these stimuli in low and high trait 

anxious participants. Results revealed that at the lowest level of stimulus intensity, the two 

groups of participants did not differ in attentional bias towards these very low threatening 

stimuli. However, at the higher level of stimulus intensity, the anxiety-linked attentional bias 

was observed. It may therefore be the case that the current experiment failed to find evidence 

of the commonly observed trait anxiety-linked attentional bias to negative information 

because of the negative film image stimuli perceived as low in negativity.   

Second, these results may indicate that the negative stimuli were lacking in personal 

relevance capable of eliciting attentional bias to negative information. Indeed, evidence 
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demonstrates that when attentional bias assessment stimuli include materials that are of 

central concern to participants, they show speeded responding to probes that appear in the 

location of event-related negative information compared other stimulus types (Bryant & 

Harvey, 1995; Buckley et al., 2002; Cassiday, McNally, & Zeitlin, 1992; Foa, Rothbaum, 

Riggs, & Murdock, 1991; Harvey & Bryant, 1996). Thus, it could be that the negative image 

stimuli did not capture the elements of the scene that concerned participants most. These 

possibilities will be returned to in the General Discussion.  

The results of the current experiment provided no evidence to suggest that either trait 

anxiety or attentional bias to event-related negative information were associated with 

intrusion frequency and/or intrusion-related distress. This raises a concern about whether the 

use of the intrusion diary provides a reliable means of assessing intrusion experience. 

Intrusion diaries are commonly used across studies to study intrusion experience (Brewin, 

2001; Davies & Clark, 1998; Verwoerd et al., 2009). However, assessing the reliability and 

validity of intrusion diary is difficult due to the lack of external validity criteria and applying 

standard reliability measures would be inappropriate (Holmes et al., 2004). Nevertheless, the 

research community considers the intrusion diary to provide a more accurate account of 

intrusions experience than collecting overall intrusion count at follow-ups (Holmes et al., 

2004). While it will be important for future research to validate measures, which will best 

capture intrusion experience, the current research program included accuracy checks across 

the seven days in the form of a daily check-in.  As previously described, the diary contained a 

sign-of-life component to verify that participants remained engaged in the reporting period 

over the full seven days. Further, it was recognized that participants might not be able to 

report an intrusion when it occurred. Therefore, the current research program adopted the 

format of the intrusion diary accessible on a mobile phone. This allowed participants to 
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retrospectively record the intrusion as soon as they remembered or had the time to do so. 

Hence, to improve upon the ability to measure intrusion experience, the current research 

program included accuracy checks within the diary design to measure and ascertain 

compliance. This will be further discussed in the General Discussion. 

In summary, the aim of the current experiment was to test two alternative hypotheses 

concerning the nature of association between trait anxiety, attentional bias to event-related 

negative information in the wake of a negative event, and individual differences in intrusion 

vulnerability. There was no evidence to support a direct relationship between trait anxiety 

scores and the frequency with which participants experienced intrusions or the distress these 

intrusions caused. There was also no evidence to show that attentional bias to event-related 

negative information mediated the relationship between trait anxiety and intrusion 

vulnerability. Importantly, however, it is reasonable to consider that the absence of a 

mediation effect in the present experiment may reflect lack of findings involving attentional 

bias to event-related negative information assessed using negative film images. Therefore, it 

remains possible that attentional bias to general negative information mediates the 

relationship between trait anxiety and individual difference in the vulnerability to experience 

intrusions, which will be considered later in Experiment 3. 

The next experiment in this research program was designed to determine whether 

attentional bias to negative information, assessed using negative film images causally 

contributes to variation in intrusion frequency and/or intrusion-related distress. The 

examination of the validity of this possibility and should such a causal relationship exist, 

would allow for a thorough examination and enhanced understanding of the attentional 

mechanisms underlying intrusion vulnerability.  
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Chapter 3: Experiment 2 

The first experiment conducted in the current research program revealed no evidence 

of an association between trait anxiety and attentional bias to event-related negative 

information. Likewise, it revealed no evidence that attentional bias to event-related negative 

information mediated the association between trait anxiety and intrusion vulnerability. These 

findings were inconsistent with previous evidence that attentional bias to trauma-related 

information is associated with heightened intrusion frequency (Kleim, Ehring, & Ehlers, 

2012; Schäfer et al., 2018; Verwoerd et al., 2012, 2009). The limitations around these 

findings and factors that may contribute to the inconsistency in results will be addressed in 

the General Discussion. As will be recalled from the General Introduction, the present 

research program aimed to examine whether induced variation in attentional bias to negative 

information in the wake of a negative experience would have a causal impact on subsequent 

intrusion vulnerability. Therefore, the current experiment adopted a complementary approach 

to Experiment 1, such that, a manipulation procedure was used with the intention of inducing 

a group difference in attentional bias to event-related negative information, to address the aim 

of the research program. 

To date, the research examining the relationship between attentional bias to negative 

information and intrusion vulnerability has failed to determine whether increased attention to 

negative information causally contributes to increase intrusion frequency and/or intrusion-

related distress. This is highly relevant given that persistent intrusions are a hallmark 

symptom of PTSD, which is associated with attentional bias to negative information (e.g., see 

Ashley et al., 2013; Fleurkens, Rinck, van Minnen, et al., 2011; Kleim et al., 2012; 

Zinchenko et al., 2017). In one study, Verwoerd et al. (2012) suggested that attentional bias 

training capable of inducing a group difference in attentional bias may influence group 
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differences in intrusion frequency. The authors reported that post-training processing 

attentional bias assessed with a single target Rapid Serial Visual Presentation (RSPV) task, 

was associated with a later reduction in intrusions (Verwoerd et al., 2012). Doubts have, 

however, been raised as to whether the RSPV task constitutes a measure of attentional bias to 

negative information (Roberts, Hart, & Eastwood, 2010). As such, it is unknown whether or 

not Verwoerd et al. (2012) were successful in inducing a group difference in attentional bias. 

Further, authors were unable to demonstrate that reduction in intrusion frequency was 

directly related to the reduction in attentional bias. Examining attentional bias to negative 

information with a task intended to modify attentional bias and most capable of detecting 

attentional bias is critical in determining whether successful modification of attentional bias 

is directly related to intrusion vulnerability. Therefore, the purpose of the current experiment 

is to determine whether induced group difference in attentional bias to event-related negative 

information causally contributes to intrusion frequency and intrusion-related distress, using a 

task that has been proven capable of both manipulating and assessing attentional bias.  

Procedures have been developed to influence the selective assignment of attention 

towards or away from negative information, using a variant of the dot-probe task commonly 

referred to as the attentional bias modification (ABM) task (Browning, Holmes, Murphy, et 

al., 2010; Hakamata et al., 2010; MacLeod, Koster, & Fox, 2009). This literature was 

reviewed in the “Determining the Causal Impact of Attentional Bias, Through its 

Experimental Manipulation“ section of the General Introduction, which describes the 

experimental manipulation of attentional bias to negative information (MacLeod et al., 2002). 

The aim of the dot-probe ABM task is to modify attentional bias to negative information by 

consistently placing a probe in the locus previously occupied by negative stimuli to 

encourage the development of an attentional bias towards negative information. The 



CHAPTER 3: EXPERIMENT 2   54 

attentional impact of this condition may be compared to that of a second condition, where 

increased attentional avoidance of the negative information is encouraged, by consistently 

presenting probes in the locus previously occupied by non-negative stimuli. A subsequent 

group difference in attentional bias to negative information would indicate successful 

modification of attentional bias towards negative information.  

The current study aimed to determine whether attentional bias to event-related 

negative information causally contributes to intrusion frequency and intrusion-related 

distress. As such, Experiment 2 was designed to induce a group difference in attentional bias 

to negative information, and determine whether successfully inducing a group difference in 

attentional bias to event-related negative information also serves to produce a group 

difference in the number of intrusions, and/or in the degree of distress they evoke, across the 

week following exposure to an emotionally negative event. To address this aim, participants 

reporting mid-range trait anxiety scores were randomly allocated to one of two ABM 

Conditions. Participants then completed the same Film Viewing Task that was employed in 

Experiment 1. Immediately after completing the Film Viewing Task, participants completed 

the Attentional Bias Modification and Assessment Task. This task exposed participants to 

attentional bias modification trials. Participants allocated to the Attend Negative Condition 

completed attentional bias modification trials designed to encourage an attentional bias 

toward event-related negative information. Participants in the Avoid Negative Condition 

completed attentional bias modification trials designed to encourage an attentional bias away 

from negative information. Following extended exposure to several hundred trials intended to 

modify attentional bias, assessment trials were given to measure whether the intended group 

difference in attentional bias to negative information had been achieved. The stimuli for the 

attentional bias modification and assessment trials were identical to those described in 
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Experiment 1. As with Experiment 1, the frequency of intrusions and distress elicited by such 

subsequent intrusions was measured using a web-based Intrusion Diary.  

The current study aimed to test whether attentional bias to event-related negative 

information in the wake of a negative experience causally contributes to subsequent intrusion 

vulnerability. This hypothesis generates the prediction that, if the ABM is successful in 

inducing a group difference in attentional bias to event-related negative information, in the 

wake of exposure to the trauma film, then this will also lead to a group difference in intrusion 

frequency and/or intrusion-related distress experienced across the week following this 

emotionally negative event. If it is the case that attentional bias to event-related negative 

information causally contributes to intrusion vulnerability, then participants who were 

exposed to the Attend Negative ABM Condition will have a significantly greater number of 

intrusions and/or higher level of intrusion-related distress than participants who were exposed 

to the Avoid Negative ABM Condition. Before this hypothesis can be tested, it is necessary 

to verify the efficacy of the ABM procedure in inducing a group difference in attentional bias 

to event-related negative information, such that participants who completed the ABM 

procedure in the Attend Negative Condition come to demonstrate a significantly greater 

attentional bias to event-related negative information than do participants who completed the 

procedure in the Avoid Negative Condition. If these requirements are met, then it will be 

possible to determine whether or not attentional bias to event-related negative information 

causally contributes to intrusion frequency and/or intrusion-related distress, by examining 

whether inducing a group difference in attentional bias in the wake of the film viewing 

experience leads to a group difference in intrusive experience concerning the film across the 

subsequent week.       



CHAPTER 3: EXPERIMENT 2   56 

Method 

Participants  

In order to reduce the range of individual differences in trait anxiety and the impact of 

associated pre-existing attentional biases to negative information (Mathews & MacLeod, 

2002), recruitment to participate in this study was determined by prior screening of 

approximately 1033 first year psychology students, who completed the trait subscale of the 

Spielberger State Trait Anxiety Inventory (STAI-T; Spielberger et al., 1983) earlier in the 

teaching semester. Forty six first-year undergraduate psychology students who scored in the 

middle third of scores (i.e., between 35 and 48) on the STAI-T were recruited to participate in 

return for course credit. Some of the film clips presented in the study hold an Australian 

Classification of R18+ for restricted audience, therefore only students 18 years and older 

were eligible to participate. In addition, the study invitation indicated it was required that 

participants have a smart phone. 

Recruited participants were randomly assigned to one of two conditions, the Avoid 

Negative Condition and the Attend Negative Condition. The participants, 29 of whom were 

females, had an age range from 18 to 55 (M = 20.46 years, SD = 5.55). Independent sample    

t – test analyses revealed that participants assigned to each ABM Condition did not differ in 

STAI-T scores, Mattend = 40.75, SDattend = 10.43 ; Mavoid = 40.61, SDavoid = 7.11 , t(41) = .05, p 

= .96, age, Mattend = 19.30, SDattend = 1.26; Mavoid= 21.35, SDavoid = 7.7; t(41) = 1.19, p = .24; 

or gender, Attend Negativefemale = 65%, Avoid Negativefemale = 61%, χ² (1) = 2.8, p = .09.  

Materials 

Stimulus materials.  

Negative film clips stimuli. The film viewing event, which served as the lab based 

negative experience, employed the same negative film clips used in Experiment 1.   
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Attentional Bias Modification and Assessment Task image stimuli. Experimental 

stimuli used for the dot-probe task were the same 256 film images described previously in 

Experiment 1. The 256 images were divided into Presentation Set 1 and Presentation Set 2, 

each comprising of 128 images. Each of these presentation sets consisted of a Negative 

Image Subset, which contained 64 negative images, and a Non-Negative Image Subset, 

which contained 64 non-negative images. Images in the Negative Image Subset, for example, 

included an image of a man holding a gun, a young child crying, and a car crash. Images in 

the Non-Negative Image Subset, for example, included an image of a smiling elderly man, a 

couple embracing, and children playing.   

For each participant, one of the two presentation sets was used for attentional bias 

modification, while the other was used for attentional bias assessment. It was therefore 

important that the two presentation sets comprised of different images while ensuring that the 

valence rating for images in these two presentation sets did not differ. Using different 

stimulus images in each of these tasks ensured that, if evidence of successful training is 

observed on the assessment task, this can be attributed to the modification of attentional 

responding based on image valence, rather than from participants learning to attend to or 

avoid the specific images used in the training task. The average valence of images in the 

Negative Image Subset in Presentation Set 1 (M = -2.07, SD = 0.61) did not significantly 

differ from the average valence of images in the Negative Image Subset in Presentation Set 2 

(M = -1.98, SD =0.63), t(63) = 0.02, p = .40. Likewise, the average valence of images in the 

Non-Negative Image Subset Presentation Set 1 (M = 1.67, SD = 0.37) did not significantly 

differ from the average valence of images in the Non-Negative Image Subset Presentation Set 

2 (M = 1.65, SD = 0.31), t(63) = 0.48, p = .76. Assigning of presentation sets to each of these 

two tasks was counterbalanced across participants. 
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Emotional assessment instruments. 

State Trait Anxiety Inventory-Trait subscale (STAI-T). The same trait version of the 

STAI-T (Spielberger et al., 1983) as in Experiment 1, was used to assess individual 

differences in trait anxiety and verify that participants assigned to the two conditions did not 

significantly differ in trait anxiety, as such, fulfilling the requirement of the study. Total 

scores range from 20 to 80, with higher scores indicating greater trait anxiety.   

Visual analogue mood scales (VAMS). To examine whether the film viewing event 

was experienced as a negative emotional event, negative mood was assessed using the same 

visual analogue mood scales as described in Experiment 1. Scores range from 1 to 60, with 

higher scores indicating a more negative mood.   

Experimental hardware. 

The experimental hardware used in the current experiment is the same as that 

described in Experiment 1.  

Tasks 

Film Viewing Task. The same Film Viewing Task employed in Experiment 1 was 

used in the current experiment. Participants completed VAMS before and after the film 

viewing event, which yielded Pre-Film and Post-Film Mood Index scores.   

Attentional Bias Modification and Assessment Task. The Attentional Bias 

Modification and Assessment Task was a modified version of the original dot-probe task 

(Macleod et al., 1986; Mathews & MacLeod, 2002) and was designed to induce a group 

difference in attentional bias to negative information, as well as to assess selective attention 

to negative information. The Attentional Bias Modification and Assessment Task comprised 

of two types of trials. The attentional bias modification trials were designed to induce 

attentional bias towards or away from event-related negative information. To assess whether 
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attentional bias to event-related negative information had been achieved, attentional bias 

assessment trials were also included.  

 Before describing the two trial types, the features that are common to both types of 

trials will be outlined. Each trial began with a fixation cross (+) appearing in the center of the 

screen, for 500 ms, followed by a pair of square images, one appearing of the left side of the 

screen and the other on the right side of the screen. Images were 8.5cm x 8.5cm in size, and  

were positioned 12.5cm from the horizontal edge of the screen, 9cm from the top of the 

screen, 12cm from the bottom of the screen, with their inside edges separated by 5cm. Each 

image pair consisted of one randomly selected image from the Negative Image Subset and 

one randomly selected image from the Non-Negative Image Subset. With equal frequency, 

the negative image was presented to the left of fixation and the non-negative image to the 

right, or the negative image was presented to the right of fixation and the non-negative image 

to the left. On half of these trials, the image pair was exposed for 500 ms, and on the other 

half of the trials it was exposed for 1000 ms. Following presentation of the image pair for this 

exposure duration, the images disappeared and a target probe appeared, in the center of the 

location where either the right or left image had just been presented. The location of the 

target probed differed depending whether these were attentional bias modification trials or 

attentional bias assessment trials (described below). The probe was a pair of dots with the 

top dot offset from the bottom dot either to the left (˙·) or to the right (·˙). Participants were 

instructed to quickly identify the target probe by clicking on either the left mouse or the right 

mouse button to indicate that the top dot was offset to the left or to the right. Immediately 

upon detection of the participant’s key press response the screen cleared, and the next trial 

commenced after a 1000 ms inter-trial interval. However, if participants made an incorrect 

response to the probe by pressing the wrong mouse button an on-screen message “ERROR 
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TRIGGERED DELAY” was presented for five seconds prior to the next trial commencing. In 

total, 512 trials were delivered across the attentional bias modification trials and the 

attentional bias assessment trials. Below, the two types of trials used in this ABM task are 

described in more detail. 

Attentional bias modification(ABM) trials. Of the 512 trials, 384 were attentional 

bias modification trials. For any given participant these were all delivered either in the Avoid 

Negative or the Attend Negative Condition. The Avoid Negative Condition was designed to 

encourage increased attentional avoidance of the negative information, by consistently 

presenting all target probes in the screen position previously occupied by the non-negative 

image. The Attend Negative Condition was designed to encourage increased attention 

towards the negative information, by consistently presenting all target probes in the screen 

position previously occupied by the negative image. For half of the participants the stimulus 

images from Presentation Set 1 were used in these ABM trials, and for the other half of the 

participants the stimulus images from Presentation Set 2 were used.   

Attentional bias assessment trials. There were a total of 128 attentional bias 

assessment trials, which were randomly interspersed with 256 ABM trials across the final 384 

trials of the task. Across these attentional bias assessment trials, the target probe was equally 

often presented in the screen position previously occupied by the negative image, and in the 

screen position previously occupied by the non-negative images. For participants who 

received stimulus images from Presentation Set 1 in the ABM trials, images from 

Presentation Set 2 were used as stimuli in the attentional bias assessment trials. For 

participants who received stimulus images from Presentation Set 2 in the ABM trials, images 

from Presentation Set 1 were used as stimuli in the attentional bias assessment trials. 
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Participants’ speed to correctly discriminate target probe identity was recorded on 

these trials and used to calculate an index of attentional bias to negative information. It was 

assumed that participants would identify probes faster when they appear in the locus of the 

image that participants were attending to (Mathews & MacLeod, 2002). Therefore, 

attentional bias to the negative images was indexed by the degree to which target probes in 

the location of these negative images were correctly identified more quickly than target 

probes in the location of non-negative images. Formally, the Attentional Bias to Negative 

Information Index (ABNII) scores were calculated by taking the mean latency to correctly 

discriminate target probes in the locus of negative images, from the mean latency to correctly 

discriminate target probes presented in the locus of non-negative images, with higher scores 

indicating a greater attentional bias to negative, relative to non-negative, information. 

Because a low accuracy score would indicate that the participant did not comply with the task 

instructions, participants who did not achieve a probe discrimination accuracy of at least 70% 

were excluded from statistical analyses (B. A. Anderson, 2016). The ABNII score for event 

event-related negative information (ER) was calculated separately for trials on which 

stimulus image pairs were presented for 500 ms exposure duration, and for those employing 

1000 ms exposure duration, with these bias measures respectively labeled the ABNIIER500 

and the ABNIIER1000.  

Intrusion Diary 

The same Intrusion Diary used in Experiment 1 was used in the present experiment. 

Thus, participants were instructed to access the web-page saved on their smartphone and rate 

the level of distress experienced during the intrusion on a a ten-point scale, ranging from not 

at all to extremely. They were then required to enter their unique username and click the 
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submit button. This provided a measure of intrusion frequency as well as a measure of 

intrusion-related distress.  

Procedure  

Each participant was tested individually in the initial laboratory session. After 

providing informed consent, the session commenced with participants recording their age and 

gender and completing the STAI-T questionnaire. Next, participants were seated 

approximately 60 cm from the computer screen and instructed to wear headphones. They 

were then instructed to complete a practice version of VAMS and a short practice task, which 

consisted of 64 trials in which stimulus pairs were neutral abstract images. Next, participants 

completed the Film Viewing Task and then the Attentional Bias Modification and 

Assessment Task. Finally, participants were told how to complete the Intrusion Diary, and 

they followed these instructions across the subsequent 7 days. Finally, participants were 

debriefed, and thanked for taking part. Ethical approval for the study protocol was obtained 

from the Human Research Ethics Office at the University of Western Australia. 

Results   

Preparatory Analyses 

First, the completeness of the intrusion diary records was examined to determine 

whether any participants met the intrusion diary exclusion criterion, which was never (on 

none of the seven days) recording an intrusion and never verifying the accuracy of that day’s 

intrusion record. No participants were excluded on the basis of this exclusion criterion. Days 

where participants recorded no intrusions and did not verify their intrusion record were 

treated as missing data. Then, key study variables were reviewed for missing data. In total, 

two participants were removed due to a computer error that caused a failure to record their 

mood scores. Next, probe discrimination accuracy data was examined. One participant who 
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did not achieve a probe discrimination accuracy of at least 70% was excluded from 

subsequent analyses. Mean probe discrimination accuracy on assessment trials for the final 

43 participants was 98% (SD = 8%; Range: 95% - 100%). Mean latency to correctly 

discriminate target probe identity under each experimental condition was computed, after first 

excluding latencies less than 200 ms and greater than 2000 ms in keeping with prior 

convention (Koster et al., 2004). The mean ABNII scores for event-related negative 

information at stimulus exposure duration 500 ms and 1000 ms, ABNIER500 and 

ABNIIER1000 are shown in Table 3.1.  

Prior to the analyses used in this experiment, the key study variables were checked for 

normality of distribution and homogeneity of variance. First, normality of distribution was 

visually examined using histograms and quantile-quantile (Q-Q) plots. Second, distribution of 

scores was examined using significance test of skewness and kurtosis by converting these 

scores to z-scores and testing whether the resulting scores are greater than 1.96, which would 

indicate significant skewness and kurtosis (p < .05) as recommended by Field (2009). In 

conjunction with visual examination Trait Anxiety, Pre-Film and Post-Film Mood Index 

scores, and ABNII scores were found to be normally distributed with the resulting z-scores 

less than 1.96 (p > .05). In contrast, intrusion frequency and intrusion-related distress scores 

were found to be positively skewed with the resulting z-scores for skewness and kurtosis 

greater than 1.96, (p < .05) in both ABM Conditions. Homogeneity of variance was tested 

with Levene’s Test of Equality of Variances (Field, 2009). For ABNIIER500, the variances 

were significantly different for Attend Negative and Avoid Negative Conditions, F(1, 41) = 

5.81, p = .02. For ABNIIER1000, the variances were also significantly different for Attend 

Negative and Avoid Negative Conditions, F(1, 41) = 6.43, p = .02.   
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Table 3.1.  

Mean and Standard Deviation of ABNII Under Each Experimental Condition: Attend 

Negative Group (n = 20); Avoid Negative Group (n =23); M(SD). 

 ABM Condition  

Exposure Duration Attend Negative  Avoid Negative  

ABNIIER500  40.10 (117.84) -170.91 (177.57) 

ABNIIER1000 17.69 (84.53) -126.48 (134.53) 

Note. n = 43; ABNIIER500 and ABNIIER1000 refer to attentional bias to negative information 

index (ABNII) score for event-related (ER) negative information for each stimulus 

presentation duration in milliseconds.  

 
Verification That Film Viewing Was an Emotionally Negative Experience  

Pre-Film and Post-Film Mood Index scores, with higher scores reflecting greater 

negative mood, were examined to verify that the film viewing event was experienced as an 

emotionally negative event. These scores were subjected to a mixed design 2 x 2 Analysis of 

Variance (ANOVA) that considered a within-subject factor Mood Assessment Point (Pre-

Film, Post-Film), and the between-group factor ABM Condition (Attend Negative, Avoid 

Negative). This analysis revealed a significant main effect of Mood Assessment Point, F(1, 

41) = 86.35, p < .001, η2 = .678, indicating there was a significant increase in negative mood 

from pre-film (M = 53.09, SD = 35.34) to post-film (M = 111.00, SD = 40.83). This 

confirmed that the film viewing was experienced as a negative event, as intended. No other 

effects were significant (all p > .05). Lastly, results revealed that the four moods scales highly 
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correlated (α = .70).  This is consistent with the objective of the present research project, 

which was to expose participants to general negative information. 

Impact of Attentional Bias Modification Task on Selective Attentional Responding to 

Event-Related Negative Information  

To determine whether there was an effect of the ABM on selective attentional 

responding to event-related negative information, the mean ABNII scores were assessed 

(shown in Table 3.1). A higher score on this attentional bias to event-related negative 

information index reflects greater attention towards the negative, relative to non-negative, 

images. These index scores were subjected to a mixed design 2 x 2 ANOVA4, with Stimulus 

Exposure (ABNIIER500, ABNIIER1000) as within-subject factor, and ABM Condition 

(Attend Negative, Avoid Negative) as the between-subject factor.  

This analysis revealed that the main effect of ABM Condition was significant, F(1, 

41) = 21.03, p < .001, η2 = .339. Mean ABNII scores were higher for participants in the 

Attend Negative Condition (M = 28.89, SD = 101.19), than for participants in the Avoid 

Negative Condition (M = -148.69, SD = 155.88). Further, there was a significant interaction 

between Stimulus Exposure duration and ABM Condition, F(1, 41) = 5.57, p = .023, η2 

= .120. This means that the impact of ABM on attentional bias to event-related negative 

information was different when attentional bias was assessed under different exposure 

duration conditions. Post-hoc analyses revealed that for ABNIIER500, mean ABNII scores 

were higher for participants in the Attend Negative Condition (M = 40.10, SD = 117.84) than 

for participants in the Avoid Negative Condition (M = -170.91, SD = 177.57), t (38.49) = 

 
4 Levene’s Test for Equality of Variances (p < .05) showed homogeneity of variances was 
violated for ABNIIER500 and ABNIIER1000. Given group size were roughly equal (equal 
groups sizes may be defined by the ratio of the largest to smallest group <1.5; (Stevens, 
2009) ANOVA F test is considered to be robust to violations of equal group variance.  
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4.64, p < .001. For ABNIIER1000, mean ABNII scores were higher for participants in the 

Attend Negative Condition (M = 17.69, SD = 84.53) than for participants in the Avoid 

Negative Condition (M = -126.48, SD = 134.53), t(37.55) = 4.26, p < .001. As such, the ABM 

produced a significant group difference in both attentional bias measures, however, as 

depicted in Figure 3.1, this group difference was more pronounced when attentional bias was 

assessed under longer exposure durations. These results show that the requirement to create 

two groups of participants who differed significantly from one another in terms of their 

selective attentional responding to negative information was achieved. 

 

Figure 3.1. Interaction of Stimulus Exposure Duration and ABM Condition. 

Impact of Attentional Bias Modification on the Two Facets of Intrusion  

The results reported above indicate that the intended bias modification was successful 

in inducing a group difference in attentional bias to event-related negative information, and as 

such the hypothesis that attentional bias to event-related negative information causally 
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contributes to intrusion vulnerability was tested. Statistical analyses next determined the 

validity of prediction that participants in the Attend Negative and Avoid Negative Condition 

would differ, such that, participants in the Attend Negative Condition would report greater 

intrusion frequency and intrusion-related distress than participants in the Avoid Negative 

Condition.  

Intrusion frequency scores indicated significant skewness and kurtosis (p < .05), 

showing positively skewed distribution (see Table 3.2 for Descriptives). Due to intrusion 

frequency having a non-normal distribution, potentially reflecting the fact that these are count 

data, which commonly have negative binomial distribution (equidispersion >1), intrusion 

frequency scores were entered as the dependent variable within a negative binomial 

regression analyses performed using the ‘MASS’ package in R (R Core Team, 2019; Tingley 

et al., 2014; Zeileis, Kleiber, & Jackman, 2008). The independent variable was ABM 

Condition (Attend Negative, Avoid Negative). The results fell slightly short of statistical 

significance with an estimated coefficient of 0.74 (p = .06), indicating that the reported 

number of intrusions did not differ between participants who completed the Attend Negative 

and Avoid Negative Conditions (see Table 3.2 for means).  

Intrusion-related distress scores also revealed significant skewness and kurtosis (p 

< .05), indicating positively skewed distribution (see Table 3.2 for Descriptives). Therefore, 

these data were entered as the dependent variable and ABM Condition as the grouping 

variable in a Kruskal-Wallis Test, which does not assume normality in the data. The results 

revealed that there was no difference in intrusion-related distress scores between the two 

conditions H(1) = .041, p = .84, rAttend - Avoid = -0.03, with a mean rank intrusion-related 

distress score of 22.40 for participants who completed the Attend Negative ABM Condition, 

and 21.65 for participants who completed the Avoid Negative ABM Condition. This 
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indicated that participants in the Attend Negative and Avoid Negative ABM Conditions did 

not differ on the reported intrusion-related distress (see Table 3.2 for means). 

Table 3.2.  

Descriptive Statistics for Dependent Variables Used in Statistical Analyses Under Each 

Experimental Condition: Attend Negative Condition (n = 20); Avoid Negative Condition  

(n = 23). 

 ABM Condition 

 Attend Negative  Avoid Negative  

Study Variables M (SD)  Range  M (SD) Range 

Intrusion Frequency  1.90 (1.95) 0-6 4.29 (5.47) 0-24 

Intrusion Distress 1.84 (2.21) 0-7 1.48 (1.63) 0-4 

 

Therefore, in summary, the ABM manipulation was successful in inducing differential 

attentional bias to event-related negative information. However, this induced difference in 

attentional bias did not impact on either the frequency of intrusions concerning the film 

viewing experiences across the subsequent week, or the distress elicited by such subsequent 

intrusions.   

Discussion 

The current study aimed to test the hypothesis that attentional bias to event-related 

negative information in the wake of a negative experience causally contributes to intrusion 

frequency and intrusion-related distress. This generated the prediction that, if the ABM is 

successful in inducing a group difference in attentional bias event-related negative 
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information following a negative experience, this would lead to a group difference in 

intrusion frequency and/or intrusion-related distress experienced across the week following 

this emotionally negative event. Specifically, if it is the case that attentional bias to event-

related negative information causally contributes to intrusion vulnerability, then participants 

who were exposed to the Attend Negative ABM Condition would report significantly greater 

number of intrusions and/or higher level of intrusion-related distress than participants who 

were exposed to the Avoid Negative ABM Condition. The current experiment did not support 

the proposed hypothesis that attentional bias to event-related negative information causally 

contributes to intrusion vulnerability.  

Importantly, however, the current experiment was designed to induce attentional bias 

to event-related negative information. The results indicated that the intended bias 

modification was successful in inducing a group difference in attentional bias to event-related 

negative information. Specifically, participants in the Attend Negative Condition, compared 

to participants Avoid Negative Condition, showed greater attentional bias to event-related 

negative information. This finding is consistent with previous research that has examined the 

capacity of the modified attention bias modification training to induce a biased attentional 

response (MacLeod et al., 2002). Moreover, there are studies which have assessed the impact 

of attentional bias training on symptom reduction (Amir et al., 2009; Schmidt, Richey, 

Buckner, & Timpano, 2009). For example, Schmidt et al. (2009) employed a bias 

modification procedure in a sample of individuals who met the DSM-IV diagnostic criteria 

for Social Anxiety Disorder. One group of participants was assigned to a training condition 

designed to encourage attention away from socially threatening faces and towards benign 

faces, such that, 80% of the trials had the probe appear in the locus of the benign faces. 

Another group of participants was assigned to a control condition where the probe appeared 
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an equal number of times in the locus of the socially threatening faces and benign faces. A 

total of eight training sessions were administered over the course of four weeks with two 

sessions per week each lasting 15 minutes in duration. Results revealed that participants in 

the training condition, which was designed to encourage attention away from socially 

threatening faces, experienced a reduction in the levels of social anxiety as measured by both 

self-report questionnaires and clinical interviews. Hence, there is support for the effectiveness 

of attentional bias modification procedures to successfully modify attentional bias and in 

some cases to impact on symptom reduction. Once again, the ABM task used in the current 

experiment was successful in modifying attentional response to event-related negative 

information, as intended. Therefore, this provided support for the efficacy of the ABM 

procedure used in the current experiment.  

The present experiment revealed successful training; however, the impact of this bias 

modification on intrusion vulnerability was not significant. Participants in the Attend 

Negative; compared to participants in the Avoid Negative Condition did not show greater 

intrusions frequency and/or intrusion-related distress. This suggests that attentional bias to 

event-related negative information may not causally contribute to intrusion vulnerability. 

Although there is evidence that attentional bias to negative information is associated with 

intrusion frequency (Schäfer et al., 2018; Verwoerd et al., 2012, 2009), the results indicated 

an absence of an association between attentional bias to event-related negative information 

and intrusion vulnerability in Experiment 1. Therefore, it is not surprising that the current 

experiment failed to provide support for the causal hypothesis. Nevertheless, the current 

experiment design allowed for a random assignment to two conditions to create a group 

difference in attentional bias event-related negative information following a negative event, 

and to test whether this group difference had an effect on intrusion vulnerability. Results 
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from the current experiment showed that attentional bias to event-related negative 

information did not make a causal contribution to intrusion vulnerability. It may be the case 

that there were genuinely no significant findings. However, before a conclusion regarding the 

causal link between attentional bias to negative information and intrusion vulnerability can be 

made, this hypothesis will be tested to see whether it is generalizable to other type of negative 

information. This will be explored further in the General Discussion.   

 In conclusion, the current experiment was successful in inducing a group difference 

in attentional bias to event-related negative information using the ABM procedure. This 

provides further support that this task is effective at modifying attentional bias to negative 

information. However, the hypothesis that attentional bias to event-related negative 

information causally contributes to intrusion vulnerability was not supported. As outlined in 

the General Introduction, it is also important to experimentally assess and manipulate 

attentional bias to negative information using general type of negative information. As such, 

the following two experiments in the current research program were designed to address both 

the assessment and manipulation of attentional bias to negative information using general 

negative stimuli.  
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Chapter 4: Experiment 3 

As the key aim of this research program is to understand the mechanisms through 

which trait anxiety is able to influence intrusion vulnerability, the current experiment sought 

to determine whether trait anxiety-linked attentional bias to general negative information may 

underpin the relationship between trait anxiety and intrusion vulnerability. As will be recalled 

from the General Introduction, within the stimulus specificity of a attentional bias to negative 

information literature studies have demonstrated a relationship between attentional bias to 

negative information and intrusion frequency using event-related and general negative 

stimuli. Overall, there is evidence to show that individuals who experience symptoms of 

PTSD experience greater attentional bias for event-related information (Ashley et al., 2013; 

Fleurkens, Rinck, van Minnen, et al., 2011; Kleim et al., 2012; Pergamin-Hight et al., 2015; 

Zinchenko et al., 2017). In other studies, however, individuals with PTSD appear to have an 

elevated attentional bias to general negative information (Kimble et al., 2010; Litz et al., 

1996; Vythilingam et al., 2007). For example, Vythilingam et al. (2007) found that patients 

with PTSD showed attentional bias for general negative information when attentional bias 

was assessed using both negative images and words that were not part of patients’ original 

trauma. The above pattern of findings suggest that while some studies have demonstrated an 

association between attentional bias for event-related information and elevated intrusion 

frequency, others have found evidence of attentional bias for negative information when the 

content of the stimuli was not directly related to the negative experience.  

As noted previously, using event-related stimuli, Experiment 1 revealed no evidence 

of attentional bias for negative information in the wake of a negative experience. The 

possibility was raised that the type of negative stimuli participants were exposed to were 

lacking in negative emotionality capable of eliciting attentional bias for negative information. 
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Given this pattern of findings when using event-related stimuli and a review of the wider 

literature regarding the stimulus specificity when assessing attentional bias for negative 

information, it was considered prudent to examine the role of attentional bias to general 

negative stimuli in the wake of a negative experience. Moreover, it also important to consider 

that the current experiment holds clinical implications. If, for example, attentional bias to 

general negative information is associated with intrusion frequency and/or intrusion-related 

distress, this then could be the focus of therapeutic interventions. Thus, by understanding the 

type of attentional bias to negative information associated with intrusion vulnerability, it may 

be possible to design attentional training procedures that may enhance therapeutic 

interventions designed to reduce the two facets of intrusion.    

Thus, the current experiment was designed such that attentional bias assessment task 

contained stimuli reflecting a wide range of general negative content. While leaving all other 

aspects of the experiment the same as in Experiment 1, the attentional bias assessment task in 

the current experiment included stimulus images selected from the standardized pool of 

images from the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 

(1997). The IAPS is a widely used stimuli set which provides a standardized set of emotional 

stimuli depicting various scenes and situations with affective ratings (Lang et al., 1997) 

Indeed, previous research employing the dot-probe attentional bias assessment task has 

utilized IAPS and found evidence of anxiety-linked attentional bias (Basanovic & MacLeod, 

2017; Rudaizky, Basanovic, & MacLeod, 2014). Thus, the current experiment incorporated 

these standardized image stimuli as means of enabling the further assessment of attentional 

bias to negative information and testing the nature of the relationship between attentional bias 

to negative information, trait anxiety and intrusion vulnerability.   
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The task used to deliver a lab-based negative experience was the same Film Viewing 

Task that was used in Experiments 1 and 2. During the Film Viewing Task participants were 

instructed to complete visual analogue mood scales (VAMS) prior to and immediately 

following the film viewing event, which served as the lab based negative experience. VAMS 

scores were used to assess negative mood and verify that the film viewing event was an 

emotionally negative experience.  

The same Attentional Bias Assessment Task that was used in Experiment 1 was 

utilized in the current experiment to assess attentional bias to negative information. In the 

current study, however, the stimuli employed in the task were images selected from the IAPS. 

All other aspects remained identical. During this task, participants were presented with 

differentially valenced stimuli pairs. This stimulus pair was presented for a brief period of 

500 ms and 1000 ms, and immediately after a small target probe appeared in the location of 

one of the stimuli. Probes were presented equally often in the locus of the negative and non-

negative member of each stimulus pair. Participants were required to accurately discriminate 

the identity of the probe that appeared in the location as quickly as possible. Responses from 

the trials were used to compute a measure of attentional bias to negative information in the 

same manner as described in Experiment 1. Following the Attentional Bias Assessment Task, 

participants completed a web-based Intrusion Diary that was identical to previous studies. 

Such that, participants recorded the frequency of intrusions and distress elicited by such 

intrusions over the subsequent week.  

This study aimed to examine two alternative hypotheses concerning the nature of the 

association between trait anxiety, attentional bias to general negative information, and 

intrusion vulnerability. As such, one candidate hypothesis is that there is a direct relationship 

between trait anxiety and intrusion frequency and/or intrusion-related distress. This 
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hypothesis generates the prediction that the impact of trait anxiety on intrusion frequency and 

intrusion-related distress will be unaffected by attentional bias to negative IAPS images. The 

other candidate hypothesis is that attentional bias to general negative information is a 

mechanism through which trait anxiety is driving intrusion frequency and/or intrusion-related 

distress. This hypothesis generates the prediction that an indirect relationship will be 

observed, such that the relationship between trait anxiety and intrusion vulnerability will be 

mediated by the degree of attentional bias to negative IAPS images. Importantly, the ability 

of the current experiment to examine the relationship between trait anxiety-linked attentional 

bias to negative IAPS images and intrusion vulnerability could contribute to explaining 

processes associated with intrusion vulnerability, and may hold applied value when 

considering intrusion based therapeutic treatments.  

Method  

Participants  

Forty-seven first-year undergraduate psychology students, including 24 males and 23 

females, participated in return for course credit. Some of the film clips presented in the study 

hold an Australian Classification of R18+ for restricted audience, therefore only students 18 

years and older were eligible to take part. Participant’s ages ranged from 18 to 50 (M = 20.31 

years, SD = 3.95). In addition, the study invitation indicated it was required that participants 

have a smart phone.  

Materials  

Stimuli Materials.  

Negative film clips stimuli. The stimuli for the lab based negative experience were 

negative film clips. Again, the film compilation was comprised of three negative film clips 

with an average length of 3:55 minutes (SD = 0.41). The compilation comprised of scenes 
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taken from the following movies: Piranha, depicted a graphic scene of individuals being 

killed by flesh-eating piranhas, The Final Destination, depicted a series of explicit and 

violent deaths as a result of a collapsing bridge, and Saw: The Final Chapter, depicted a man 

forced to tear his skin. The overall film compilation was approximately 20-minutes in length 

separated by neutral film segments.   

Attentional Bias Assessment Task image stimuli. The test stimulus set used for the 

attentional bias assessment comprised a total of 256 images, half with negative emotional 

valence and half with non-negative emotional valence. These images were taken from the 

International Affective Picture System (IAPS; Lang et al. 1997). The images in the IAPS 

have been rated on a 9-point scale, where higher scores represent an image experienced as 

more pleasant and lower scores represent an image experienced as less pleasant (and with the 

midpoint of five reflecting images experienced as neither pleasant nor unpleasant). IAPS 

images for the current study were chosen based on these valence ratings to create two subsets 

of images. The Negative Image Subset comprised of 128 images with an average valence 

rating of 2.20 (SD = 0.68, Range: 1.51 to 2.71) and included, for example, an image of a man 

holding a gun. The Non-negative Image Subset comprised of 128 images with an average 

rating of 7.37 (SD = 0.50, Range: 6.65 to 8.34) and included, for example, an image of a 

couple dancing. The negative and non-negative still images differed significantly in 

emotional valence as required, t(127) = 69.30, p = <.001. 

Emotional Assessment Instruments.  

Spielberger State-Trait Anxiety Inventory-Trait subscale (STAI-T). Consistent with 

the two previous experiments, to assess individual differences in trait anxiety, participants 

completed the trait version of the Spielberger Trait Anxiety Inventory (STAI-T; Spielberger 

et al., 1983). This 20-item questionnaire measures the frequency with which individuals 
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experience anxiety symptoms. Scores range from 20 to 80, with higher scores indicating 

greater trait anxiety (Spielberger et al., 1983).  

Visual analogue mood scales (VAMS). The same analogue mood scale employed in 

the previous experiments was used to verify that the film viewing event was experienced as a 

negative emotional event. It will be recalled that there were four visual analogue mood scales 

(happiness, depression, anger, and anxiety) and each comprised of a horizontal line enabling 

participants to indicate their current mood by clicking anywhere along the line. Each line 

consisted of 60 points and was anchored not at all to extremely. The four mood scales each 

yielded a score from 1 to 60, which were summed (happiness reverse scored) to produce a 

single index of negative mood. As such, a higher score indicated more negative mood 

(Davies & Clark, 1998; Woud et al., 2012).  

Experimental hardware  

The hardware employed in this experiment was the same as the two previous 

experiments. A Hewlett Packard computer with a 19-inch color monitor with display 

resolution of 1680x1050 pixels, a standard Sennheiser J set of headphones and a two-button 

mouse, were used to present stimuli and to record responses.  

Tasks  

  Film Viewing Task. Consistent with previous experiments, the Film Viewing Task 

comprised of completing the VAMS prior to and immediately after the film viewing event. 

This yielded two sets of mood ratings, Pre-Film and Post-Film Mood Index scores. These 

scores were used to verify that the film viewing event was experienced as a negative 

emotional event. 

Attentional Bias Assessment Task. Post film viewing task, attentional bias to 

negative information was assessed using the attentional dot-probe task (Macleod et al., 1986) 
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identical to the one described in Experiment 1. The Attentional Bias Assessment Task image 

stimuli used differed, though, as described earlier. Again, on each trial of this task, two 

images were briefly presented simultaneously, one of which was negative in valence while 

the other was non-negative in valence, followed by a target probe presented in the location of 

one of these images. The relative latency to discriminate the identity of probes presented to 

each of these two locations was used to compute a measure of attention bias to negative 

information.  

Each trial began with a fixation cross appearing in the center of the screen, followed 

by a pair of images. The images (8.5cm x 8.5cm) were positioned 12.5cm from the horizontal 

edge of the screen, 9cm from the top of the screen, 12cm from the bottom of the screen and 

5cm apart from each other. Each image pair consisted of one image from the Negative Image 

Subset and one from the Non-negative Image Subset, selected in random order. With equal 

frequency, the negative image was presented to the left of fixation and the non-negative 

image to the right, or the negative image was presented to the right of fixation and the non-

negative image to the left. On half of these trials, the image pair was exposed for 500 ms, and 

on the other half of the trials it was exposed for 1000 ms. 

Following the presentation of the image pair for this exposure duration, the images 

disappeared and a target probe appeared. On half the trials in each of the above described 

conditions, the target probe was presented in the location formerly occupied by the negative 

image, and on half these trials the target probe was presented in the location formerly 

occupied by the non-negative images. The probe was a pair of dots with the top dot offset 

from the bottom dot either to the left (˙·) or to the right (·˙). Participants were instructed to 

quickly identify the target probe by clicking on either the left mouse or the right mouse 

button to indicate that the top dot was offset to the left or to the right. Speed and accuracy of 
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this probe discrimination response were recorded. Immediately upon detection of the 

participant’s key press response the screen cleared, and the next trial commenced after a  

1000 ms inter-trial interval. In total, 512 trials were delivered across four blocks of 128 trials, 

with all images presented once within each blocks. 

Attentional bias to negative information was revealed by speeding to discriminate the 

identity of probes that appeared in the same location as negative images compared to those 

probes that appeared in the location of the non-negative image. The Attentional Bias to 

Negative Information Index (ABNII) scores were therefore calculated by taking the average 

discrimination latencies on trials where the probe was in the locus of negative images, from 

the average reaction time on trials where probes were presented in the locus of non-negative 

images, with higher scores indicating a greater attentional bias to negative, relative to non-

negative, information. The Attentional Bias to Negative Information Index (ABNII) scores 

for general negative information (G) were obtained for trials on which stimulus image pairs 

were presented for 500 ms exposure duration, and for those employing 1000 ms exposure 

duration. These bias measures were labelled the ABNIIG500 and the ABNIIG1000, 

respectively 

Intrusion Diary 

The same Intrusion Diary used in Experiments 1 and 2 was used in the present 

experiment. Thus, participants were instructed to access the web-page saved on their 

smartphone and rate the level of distress experienced during the intrusion on a ten-point 

scale, ranging from not at all to extremely. They were then required to enter their unique 

username and click the submit button. This provided a measure of intrusion frequency as well 

as a measure of intrusion-related distress. 
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Procedure  

Each participant was tested individually in the initial laboratory test session. After 

providing informed consent, this test session commenced with participants recording their 

age and gender and completing the STAI-T questionnaire. Next, participants were seated 

approximately 60 cm from the computer screen and instructed to wear headphones. They 

were then instructed to complete a practice of the VAMS and a short practice task, which 

consisted of 64 trials of neutral abstract images presented in the same manner as the 

Attentional Bias Assessment Task. Next, participants completed the Film Viewing Task 

followed by the Attentional Bias Assessment Task. Finally, participants were instructed on 

how to complete the Intrusion Diary. Following the completion of the intrusion diary across 

the subsequent week, participants were debriefed, and thanked for taking part. Ethical 

approval was obtained from the Human Research Ethics Office at the University of Western 

Australia. 

Results 

Preparatory Analyses 

Prior to conducting statistical analyses, participants with missing data on any of the 

measures were eliminated. This resulted in one participant being removed due to a missing 

STAI-T score and additional two participants were removed because they met the exclusion 

criteria for the Intrusion Diary, that across the seven-day period they never reported 

intrusions and no confirmatory entry was submitted on each of these days. For the other 

participants, on days where no intrusions were reported, and no sign of life was provided this 

was set as missing data. On the Attentional Bias Assessment Task a low accuracy score 

would indicate that the participant did not comply with the task instructions. As such, 

participants were required to achieve a probe discrimination accuracy of at least 70% in order 
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to be included in analyses (e.g., Anderson, 2016). All participants met this criterion, and 

mean probe discrimination accuracy on assessment trials was 99% (SD = 2%, Range: 92% - 

100%). Thus, a final 44 participants were included in statistical analyses. Mean probe 

discrimination latencies were calculated from correct trials only and in line with previous 

research, latencies less than 200 ms and greater than 2000 ms were eliminated as they were 

considered outliers (Grafton, Watkins, & Macleod, 2012; Koster et al., 2004). The attentional 

bias to negative information index scores were then computed by taking the average reaction 

time on trials where the probe was in the locus of negative images, from the average reaction 

time on trials where probes were presented in the locus of non-negative images, with higher 

scores indicating a greater attentional bias to negative, relative to non-negative, information. 

The mean ABNII scores for general negative information (G) at stimulus exposure duration 

500 ms and 1000 ms, labeled ABNIIG500 and ABNIIG1000 are shown in Table 4.1.  

Prior to each analysis used in the current experiment, the scores were checked for 

normality of distribution and homogeneity of variance. In the analyses reported below, both 

of these assumptions were met unless otherwise stated. Data was examined visually using 

histograms and quantile-quantile (Q-Q) plots and tested using significance test of skewness 

and kurtosis by converting these scores to z-scores and testing whether the resulting score is 

greater than 1.96, which would indicate significant skewness and kurtosis (p < .05) as 

recommended by Field (2009). Homogeneity of variance was tested with Levene’s Test of 

Equality of Variances.   

Verification That the Film Viewing Was an Emotionally Negative Experience  

In order to verify that exposure to the 20-minute film compilation was an emotionally 

negative experience, a paired samples t-test was conducted to compare post-film and pre-film 

negative mood index scores. The results confirmed post-film mood (M = 101.50, SD = 46.42) 
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was significantly higher than pre-film mood (M = 60.43, SD = 39.18), t(43) = 5.19, p < .001, 

indicating that film exposure was a negative emotional experience. Lastly, results revealed 

that the four moods scales highly correlated (α = .80).  This is consistent with the objective of 

the present research project, which was to expose participants to general negative 

information. 

Examination of the Association Between Trait Anxiety, Attentional Bias to General 

Negative Information and the Two Facets of Intrusions  

Analyses next determined whether trait anxiety was associated with variation in 

attentional bias to general negative information. Results revealed there was a significant 

association between trait anxiety and ABNIIG1000, indicating that there was a moderate 

positive relationship between the two measures. No significant association was observed for 

the ABNIIG500 exposure duration. Trait anxiety correlations for each AB Index Score are 

presented in Table 4.1.  

As the aim of the present experiment was to examine intrusion frequency and 

intrusion-related distress separately, it was important to examine whether they were closely 

related or are independent of one another. Participants varied in the number of intrusions they 

reported over a one-week period (Range: 0 to 17) and in the degree to which these intrusions 

generated distress (Range: 0 to 6.25). The descriptive statistics are shown in Table 4.1. Due 

to the intrusion frequency variable violating the assumptions of normality, a Spearman 

correlation analysis was conducted. Results revealed a significant positive association 

between intrusion frequency and intrusion-related distress, though their association was 

moderate (see Table 4.1). Therefore, it was considered appropriate to separately examine the 

predictors of these two aspects of intrusion vulnerability.  
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 To examine whether patterns observed in previous research were also evident in this 

experiment, Spearman’s Rho correlations were used to examine whether trait anxiety and 

attentional bias to negative information were correlated with the two intrusion facets: 

intrusion frequency and intrusion-related distress. As can be seen in Table 4.1, the results of 

this analysis revealed a significant positive correlation between trait anxiety and intrusion-

related distress, thus indicating that trait anxiety was associated with increased intrusion-

related distress in this experiment. Further, the results revealed a positive significant 

relationship between ABNIIG1000 and intrusion frequency, thus indicating that ABNIIG1000 

was associated with increased intrusion frequency.  

Table 4.1 

Means, Standard Deviations, and Correlations Between Five Study Variables Intrusion 

Frequency, Intrusion-Related Distress, Trait Anxiety and Attentional Bias Index Type  

Variable M (SD) 1 2 3 4 

1. Intrusion Frequency 4.48 (3.74)     

2. Intrusion Distress 2.26 (1.64) .55*    

3. Trait Anxiety5 39.00 (8.88) .15 .41**   

4. ABNIIG500 11.57 (65.97) .04 .05 .16  

5. ABNIIG1000 -1.30 (58.81) .31* .18 .32* .397** 

Note: n = 44; ABNIIG500 and ABNIIG1000 refer to attentional bias index scores for each 

stimulus presentation duration in milliseconds. Bolded values represent correlations using the 

Spearman method or represent Spearman’s r p-values * p < .05, ** p < .001 

 
5 STAI-T was selected as a measure of trait anxiety for which there are no cutoff points for 
detecting symptoms severity. Instead, it can be noted that the current experiment included a 
sample with a trait anxiety mean 39.00 (Range: 24 to 62) recruited from a larger cohort of 
students that at the time of the screening had trait anxiety mean 41.75 (Range: 20 to 75). 
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Determining Whether Attentional Bias to General Negative Information Mediates the 

Relationship Between Trait Anxiety and the Two Facets of Intrusion  

The above correlations revealed an association between trait anxiety and attentional 

bias to general negative information for ABNIIG1000, but not for ABNIIG500. Although 

ABNIIG1000 was considered to be the most likely mediator between trait anxiety and 

variability of intrusion frequency and intrusion-related distress, analyses were run to examine 

both ABNIIG500 and ABNIIG1000. Mediation analyses were conducted using the ‘mediation’ 

package in R (R Core Team, 2019; Tingley et al., 2014) to estimate confidence intervals 

using a percentile bootstrap method (N=5000 resamples), which does not include an 

assumption of normality of the sampling distribution of the associations involved in the 

mediation analysis (Preacher & Hayes, 2008; Shrout & Bolger, 2002). Even though there was 

no significant association between trait anxiety and intrusion frequency, it was thought 

appropriate to proceed with mediation analyses, as a significant indirect effect can be present, 

even when one (or both) of the pathways that define the indirect effect is non-significant 

(Hayes, 2018). 

Intrusion frequency. Due to the intrusion frequency data being discrete count data 

(i.e., a discrete number of intrusion occurring in a fixed period of time) and as it follows the 

negative binomial distribution (overdispersion), the proposed median effect was analyzed 

using a negative binomial count model that best fit the data (O’Hara & Kotze, 2010). The 

mediation analysis first examined ABNIIG1000 as a mediator of the association between the 

independent variable trait anxiety, and the outcome variable intrusion frequency. 

The results of the mediation analysis are presented in Table 4.2. These results 

revealed a significant indirect pathway between trait anxiety and intrusion frequency, 



CHAPTER 4: EXPERIMENT 3   85 

mediated by the ABNIIG1000 measure of attentional bias to negative information. That is, the 

Average Causal Mediation Effect (ACME, also referred to as indirect effect) value for the 

attentional bias to negative information was significantly different from zero while the 

estimated average direct (ADE) and total effects were not, indicating indirect-only mediation, 

as indicated in Table 4.2. Overall, the analysis revealed that ABNIIG1000 fully mediated6 the 

effect of elevated trait anxiety on elevated intrusion frequency. The υ effect size estimate for 

this indirect effect was (standardized indirect effect) was .00027 (CI95 = 6.71e-07, 0.027), 

which could be considered to be a very small effect size.  

Table 4.2 

Mediation Analysis: The Effect of Trait Anxiety on Intrusion Frequency Through 

ABNIIG1000   

  Percentile 95% CI  

 Estimate Lower Upper p-value 

ACME 0.031 0.002 0.08  .034* 

ADE 0.006 -0.132 0.04 .860 

Total Effect 0.036 -0.074 0.05 .310 
Note. ACME = Average Causal Mediation Effect; ADE = Average Direct Effect; 

CI = Confidence Interval; Number of bootstrap samples: 5000; *p <.05 

Analyses next examined ABNIIG500 as the mediator between the independent 

variable trait anxiety, and the outcome variable intrusion frequency. The results revealed the 

mediation effect was not significant, ACME = 0.024, p = 0.40 (95% CI -0.044 to 0.08), thus 

 
6 The variable ABNIIG1000 has a coefficient of 0.031, which is statistically significant. The υ 
is interpreted as the estimated variance in intrusion frequency explained by trait anxiety 
through ABNIIG1000. This is a novel method of calculating effect size and such benchmarks 
have not yet been established. However, by Cohen’s standards this would be considered very 
small.  
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providing no evidence of ABNIIG500 mediation. No other effects were observed in this 

analysis.  

Intrusion-related distress. To examine whether attentional bias to negative 

information mediated the relationship between trait anxiety and intrusion-related distress a 

mediation approach using a linear regression model for continuous data was adopted.  

The mediation analysis examined ABNIIG1000 as a mediator of the association 

between the independent variable trait anxiety, and the outcome variable intrusion-related 

distress. There was no evidence of such mediation, see Table 4.3. Rather, the results revealed 

that trait anxiety was directly associated with intrusion distress. Specifically, elevated trait 

anxiety was associated with elevated levels of intrusion-related distress in response to 

intrusions; such that direct and total effects were significantly different from zero, but the 

indirect effect was not, as shown in Table 4.3. This suggests that the association between trait 

anxiety and intrusion-related distress was not mediated by ABNIIG1000 information. 

Table 4.3 

Mediation Analysis: The Effect of Trait Anxiety on Intrusion-Related Distress Through 

ABNIIG1000   

  Percentile 95% CI  

 Estimate Lower Upper p-value 

ACME 0.003 -0.019 0.03 .831 

ADE 0.072 0.013 0.13   .021* 

Total Effect 0.074 0.019 0.13   .012* 
Note. ACME = Average Causal Mediation Effect; ADE = Average Direct Effects;  

Number of bootstrap samples: 5000; *p <.05 

A further analysis was run to examine ABNIIG500 as the mediator between the 

independent variable trait anxiety, and the outcome variable intrusion-related distress. Results 
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revealed that elevated trait anxiety was associated with elevated levels of intrusion-related 

distress in response to intrusions; such that direct (ACME = 0.078, p = 0.007, 95% CI 0.023 

to 0.13) and total (ACME =0.075, p = 0.012, 95% CI 0.020 to 0.13) effects were significantly 

different from zero, but the indirect effect (ACME = -0.004, p = .77, 95% CI -0.020 to 0.02) 

was not. Hence, no evidence of mediation effect of ABNIIG500 was obtained.  

Overall, the results of this experiment suggest that the film viewing event was 

experienced as an emotionally negative experience. Heightened trait anxiety was directly 

associated with elevated intrusion-related distress. Conversely, attentional bias to general 

negative information observed at longer stimulus exposure duration, mediated the 

relationship between trait anxiety and elevated intrusion frequency. 

Discussion 

The current experiment aimed to delineate two alternative possibilities concerning the 

nature of the association between trait anxiety, attentional bias to general negative 

information and intrusion vulnerability. The present experiment employed a methodology 

identical to the methods of Experiment 1. However, the Attentional Bias Assessment Task 

required a set of images, which depicted real world scenes with negative emotionality capable 

of eliciting attentional bias to negative information. As such, images were selected from 

IAPS (Lang et al., 1997). One candidate hypothesis under investigation was that trait anxiety 

is directly associated with elevated intrusion frequency and/or intrusion-related distress. This 

led to the prediction that the impact of trait anxiety on intrusion frequency and/or intrusion-

related distress would be unaffected by attentional bias to general negative information in the 

wake of a negative experience. The second candidate hypothesis was that trait anxiety is 

indirectly associated with frequency and/or intrusion-related distress via its association with 

an elevated attentional bias to general negative information. This hypothesis led to the 
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prediction that an indirect relationship would be observed, such that the relationship between 

trait anxiety scores and intrusion frequency and/or intrusion-related distress, would be 

mediated by the degree of attentional bias to general negative information in the wake of a 

negative experience.  

The results of the current experiment provided partial support for each of these 

hypotheses. Before reviewing these findings however, it is important to note that, as with 

previous experiments in this research program, the negative film viewing event was 

experienced as emotionally negative experience in the current experiment. This was 

illustrated by an increase in negative mood from pre-film to post-film. The results also 

revealed a significant positive relationship between trait anxiety and attentional bias to 

negative IAPS images. Specifically, results from the current experiment revealed there was a 

significant association between trait anxiety scores and attentional bias to general negative 

information evident at longer stimulus exposure duration, ABNIIG1000, indicating that there 

was a moderate positive relationship between the two measures. This finding is consistent 

with previous studies which have detected anxiety-linked attentional bias to negative 

information (Bar-Haim et al., 2007). 

In support of the first candidate hypothesis, results revealed that heightened trait 

anxiety was directly associated with elevated intrusion-related distress, and attentional bias to 

negative IAPS images did not mediate this relationship. This finding is consistent with 

previous literature, which suggests that the relationship between high trait anxiety and 

intrusion-related distress may potentially be driven by short-term emotion regulation 

strategies adopted by dispositionally anxious individuals to suppress their anxious state. For 

example, Ehlers and Steil (1995) reported that people who experience higher levels of 

intrusion-related distress  are more likely to engage in coping strategies that involve thought 
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suppression. Interestingly, research has also demonstrated that those who report using 

suppression for managing intrusions display higher levels of trait anxiety (Hayes et al., 2004). 

Although the intention of thought suppression is to manage intrusive thoughts, the use of 

thought suppression as a coping strategy may increase the frequency and distress associated 

with such thoughts (Ehlers & Steil, 1995; Gold & Wegner, 1995). In another study, Marcks 

and Woods (2005) found that practicing acceptance towards intrusions was associated with 

decreased intrusion-related distress. Specifically, the use of an acceptance-based approach, 

which involved accepting uncomfortable, intrusive thoughts without making attempts to 

suppress them, was associated with a significant decrease in intrusion-related distress. 

However, the participants in the acceptance condition did not experience a comparable 

decrease in intrusion frequency (Marcks & Woods, 2005). Therefore, a future study may 

endeavor to extend findings of the current experiment by testing whether the relationship 

between trait anxiety and intrusion-related distress is mediated by attempts to suppress 

intrusive thoughts. If so, acceptance-based techniques could be tested against suppression to 

determine whether the former leads to a significant reduction in intrusion-related distress, and 

whether this technique is more effective in high trait anxious individuals.  

In support of the second candidate hypothesis, the results of the current study also 

demonstrated that trait anxiety was indirectly associated with intrusion frequency via its 

association with an elevated attentional bias to general negative information. Specifically, the 

results of the current study demonstrated that attentional bias to general negative information 

observed at longer stimulus exposure duration (ABNIIG1000) following a negative 

experience, mediated the relationship between heightened trait anxiety and elevated intrusion 

frequency. While the results of the present experiment are statistically significant, it should 

be noted that the amount magnitude of this effect is very small. Importantly, however, it is 
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difficult characterize effect size with certainty on the basis of previous benchmarks because 

those have not yet been established. Instead, researchers should consider the context of their 

study when interpreting the magnitude of effects (Lachowicz, Preacher, & Kelley, 2018). 

Previous findings consistent with the result from this experiment have found an elevated 

attentional bias for general negative stimuli in patients with PTSD, who are vulnerable to 

intrusive experiences (Kimble et al., 2010; Litz et al., 1996; Vythilingam et al., 2007). 

Importantly, the results in of current study revealed evidence of an association between 

attentional bias to negative information and intrusion frequency using general negative 

stimuli. While previous studies have demonstrated an association between attentional bias for 

event-related information and elevated intrusion frequency, no studies to date have examined 

the association between attentional bias to general negative information and intrusion 

frequency. Therefore, the current experiment is the first to demonstrate an association 

between attentional bias to general negative information and intrusion frequency. Previous 

studies, however, have demonstrated that attentional bias to negative information assessed 

using event-specific stimuli was predictive of intrusion frequency (Schäfer et al., 2018; 

Verwoerd et al., 2012, 2009). Therefore, it may be that the type of negative stimuli used for 

the Attentional Bias Assessment Task is an important factor to consider. One could argue that 

the negative emotionality of the stimuli may improve detection of anxiety-linked attentional 

bias to negative information that is associated with intrusion vulnerability. This will be 

explored further in the General Discussion. 

Furthermore, this experiment observed anxiety-linked attentional bias to general 

negative information when images were presented for 1000 ms. In considering the evidence 

of an association between anxiety-linked attentional bias to general negative information and 

intrusion frequency at longer stimulus exposure duration, this would suggest attentional 
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biases operating at more strategic stage of processing. A similar finding has also been 

observed for those individuals who exhibit PTSD symptoms. For example, Bardeen and 

Orcutt (2011) found that a greater number of post-traumatic stress symptoms were associated 

with an attentional bias when the stimulus exposure duration was longer, such as 1000 ms. 

The results of the current experiment therefore highlight that attentional bias to general 

negative information at a longer exposure duration was associated with intrusion frequency.  

As reviewed in the General Introduction, differentiating between the specific stages of 

processing may be particularly important when considering underlying mechanisms of 

attentional bias. Future studies could investigate the possibility of underlying mechanisms of 

attentional bias, such as, attentional control; this will be returned to and discussed in more 

detail in the General Discussion.  

Although, this study considered both intrusion frequency and intrusion-related 

distress, attentional bias was found to serve as a mediator in the relationship between trait 

anxiety and intrusion frequency only. In contrast, trait anxiety directly predicted intrusion 

related-distress. This holds potential implications for therapeutic interventions designed to 

address intrusion frequency and the distress caused by them. For instance, the present 

findings would imply that emphasis could be placed on reducing one’s trait anxiety as a way 

to target intrusion-related distress. Alternatively, it may be possible to reduce intrusion 

frequency by targeting attentional bias to general negative information. This is especially 

relevant when considering that for some individuals treatment does not result in significant 

improvements (Reisman, 2016). Thereby, an intervention designed to target trait anxiety or 

attentional bias to general negative information could potentially lead to improved treatment 

outcomes. However, due to the speculative nature of these remarks, future research is 
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required to examine whether attentional bias to general negative information makes a causal 

contribution to intrusion vulnerability.  

In summary, the current experiment revealed that heightened trait anxiety was 

associated with elevated intrusion-related distress, though attentional bias to general negative 

information did not mediate this relationship. Conversely, attentional bias to general negative 

information observed at longer stimulus exposure duration, mediated the relationship 

between trait anxiety and elevated intrusion frequency. As such, the results point to the 

possibility that trait anxiety and attentional bias to general negative information make 

separate contributions to intrusion vulnerability. More importantly, this novel finding 

considers the possibility that different mechanisms underpin each aspect of intrusion 

vulnerability.  

The current experiment provided preliminary evidence of trait-anxiety linked 

attentional bias to general negative information and intrusion frequency; however, causal 

conclusions cannot yet be made. To examine the possibility of causality, the final experiment 

was designed to address the hypothesis that attentional bias to general negative information 

makes a causal contribution to intrusion vulnerability. Hence, the final study of the research 

program will modify attentional bias to general negative information and determine whether 

such modification significantly impacts on subsequent intrusion vulnerability.



CHAPTER 5: EXPERIMENT 4   93 

Chapter 5: Experiment 4 

As noted in the General Introduction, research has demonstrated that trait anxiety is 

related to an attentional bias to negative information (Bar-Haim et al., 2007), and has been 

found to be associated with elevated intrusion frequency (Marks et al., 2018). As previously 

highlighted PTSD patients, who are known to display high trait anxiety and experience 

intrusions, demonstrate attentional bias to negative information associated with their earlier 

trauma (e.g., see Bar-Haim et al., 2007; Bryant & Harvey, 1995; Foa et al., 1991; Kaspi, 

McNally, & Amir, 1995; Kimble, Frueh, & Marks, 2009; McNally, Kaspi, Riemann, & 

Zeitlin, 1990; Zinchenko et al., 2017). Indeed, evidence of an association between biases in 

selective attention and intrusion frequency comes from studies which have specifically 

examined attentional bias to event-related negative information (Verwoerd et al., 2012, 

2009). In an effort to understand the mechanisms through which trait anxiety is able to 

influence intrusion vulnerability, the first two experiments of the current research program 

sought to determine whether trait anxiety-linked attentional bias to event-related negative 

information may have underpinned the relationship between trait anxiety and intrusion 

vulnerability. Results from Experiment 1 provided no evidence of a direct relationship 

between trait anxiety scores and the frequency with which participants experienced intrusions 

or the distress these intrusions caused, likewise, the results revealed no mediational 

relationship between trait anxiety, attentional bias to event-related negative information and 

intrusion vulnerability. Experiment 2, tested the hypothesis that attentional bias to event-

related negative information following an acute negative event causally contributes to 

intrusion vulnerability. In this experiment, attentional bias to event-related negative 

information was successfully modified and this served to produce a group difference in this 

attentional bias. Specifically, compared to participants trained to avoid event-related negative 
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information, participants trained to attend to event-related negative information displayed 

greater attentional bias on the attentional assessment trials embedded within the latter half of 

the training protocol. However, the induced difference in attentional bias did not impact on 

intrusion vulnerability. The results of the first two experiments conducted in the current 

research program did not produce evidence of an attentional bias to event related negative 

information in the wake of a negative event contributing to intrusion vulnerability. The 

possibility remained, however, that attentional bias to general negative information 

contributes to intrusion vulnerability.   

Experiment 3 switched focus to examine the possible contribution of attentional bias 

to general negative information to the vulnerability to experience intrusions, as previous 

research suggests that there may be an association between attentional bias to general 

negative information and intrusion vulnerability (Naim et al., 2014). The results of 

Experiment 3 revealed a direct relationship between trait anxiety and intrusion-related 

distress. Further, the results revealed that attentional bias to general negative information 

mediated the relationship between trait anxiety and intrusion frequency. These results raise 

the question as to whether an increased attentional bias to general negative information 

causally contributes to individual differences in intrusion vulnerability. Therefore, the aim of 

the current experiment was to determine whether induced variation in attentional bias to 

general negative information in the wake of a negative experience would have a causal 

impact on subsequent intrusion vulnerability. Importantly, findings from this experiment 

would have applied implications for the type of attentional bias to negative information 

considered when developing future therapeutic interventions targeting elevated intrusion 

frequency and/or intrusion related-distress.  
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To address this aim, in the final experiment of this research program, participants in 

the mid-range trait anxiety scores were randomly allocated to one of two Attentional Bias 

Modification and Assessment (ABM) Conditions. Participants then completed the same Film 

Viewing Task that was described in previous experiments of this research program. 

Immediately after completing the Film Viewing Task, participants completed the same ABM 

Task as employed in Experiment 2. As previously described in Experiment 2, the ABM Task 

is used to modify attentional bias to negative information by consistently placing a probe in 

the locus of negative stimuli to encourage the development of an attentional bias towards 

negative information (Browning, Holmes, & Harmer, 2010; Hakamata et al., 2010; MacLeod 

et al., 2009). This condition can be compared to a second condition where a probe is 

consistently presented in the locus of previously occupied non-negative stimuli to encourage 

attentional avoidance of the negative information. A subsequent group difference in 

attentional bias to general negative information would indicate successful modification of 

attentional bias towards negative information, with attentional bias to negative information 

greater for participants trained to attend to the probe in the locus of negative stimuli. As such, 

identical to the procedure adopted in Experiment 2, participants in the current experiment 

were exposed to attentional bias modification trials. Participants allocated to the Attend 

Negative Condition completed attentional bias modification trials designed to encourage an 

attentional bias toward negative information. Participants in the Avoid Negative Condition 

completed attentional bias modification trials designed to encourage an attentional bias away 

from negative information. Following extended exposure to several hundred modification 

trials, the task measured whether attentional bias to negative information had been achieved 

using attentional bias assessment trials, which were interspersed with modification trials. In 

order to modify and assess attentional bias to general negative information the stimuli for the 
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attentional bias modification and assessment trials were images selected from the 

International Affective Picture System (IAPS). As with all studies in the current research 

program, the frequency of intrusions and distress elicited by such subsequent intrusions was 

measured using a web-based Intrusion Diary.  

This experiment was designed to determine whether variation in attentional bias to 

general negative information in the wake of a negative experience would have an impact on 

subsequent intrusion vulnerability. This hypothesis generates the prediction that, if the ABM 

is successful in inducing a group difference in attentional bias to general negative 

information, then this will serve to induce a group difference in intrusion frequency and/or 

intrusion-related distress experienced across the week following this negative event. 

Specifically, if it is the case that attentional bias to general negative information causally 

contributes to intrusion vulnerability, then participants in the Attend Negative Condition will 

have a significantly greater number of intrusions and/or intrusion-related distress than 

participants in the Avoid Negative Condition. Before this hypothesis can be tested, it is 

necessary to verify that the ABM procedure is effective in inducing a group difference in 

attentional bias to negative IAPS images, such that, participants who completed the ABM 

procedure in the Attend Negative Condition come to demonstrate a significantly greater 

attentional bias to negative IAPS images, than do participants who completed it in the Avoid 

Negative Condition. If these requirements are met, then it will be possible to determine 

whether or not attentional bias to general negative information causally contributes to 

intrusion frequency and/or intrusion-related distress, by examining whether inducing a group 

difference in attentional bias leads to subsequent group difference in these facets of intrusion.  
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Method 

Participants  

Participant recruitment was conducted in exactly the same manner as in Experiment 2. 

Forty seven first-year undergraduate psychology students who scored in the in the middle 

third of scores (i.e., between 35 and 48) on the STAI-T were recruited to participate in return 

for course credit. These participants were assigned at random to one of two conditions, the 

Avoid Negative ABM Condition and the Attend Negative ABM Condition. The participants, 

24 of whom were females, had an age range from 18 to 48 (M = 19.76 years, SD = 5.09).  

Independent sample t – test analyses revealed that participants assigned to each ABM 

Condition did not differ in STAI-T scores, Mattend = 40.42, SDattend = 9.85; Mavoid = 41.83, 

SDavoid = 7.84 ; t(39) = .61, p = .54; Age, Mattend = 19.83, SDattend = 6.06; ; Mavoid = 19.52, 

SDavoid = 3.96; t(39) = 1.03, p = .31; or gender Attend Negativefemale = 67%, Avoid 

Negativefemale = 61%, χ² (1) = .01, p = .94.  

Materials 

Stimulus materials.  

Negative film clips stimuli. For the film viewing event, which served as the lab based 

negative experience, this experiment employed the same negative film clips stimuli used in 

the previous experiments in this research program.  

Attentional Bias Modification and Assessment Task image stimuli. Experimental 

stimuli used for the dot-probe task were taken from the International Affective Picture 

System (IAPS; (Lang et al., 1997), which depict a variety of emotional objects and events. In 

order to select IAPS images that did not differ in valence ratings to the film images images in 

Experiment 2, IAPS images were rated by postgraduate psychology students (1 male, 5 

female) on a 9-point scale ranging from -4, unpleasant to +4, pleasant. These valence ratings 
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allowed for the selection of 256 images, which were divided into Presentation Set 1 and 

Presentation Set 2, each comprising of 128 images. Each of these presentation sets comprised 

of a Negative Image Subset, which contained 64 negative images, and a Non-Negative Image 

Subset, which contained 64 non-negative images. Images in the Negative Image Subset, for 

example, included images depicting injured people, insects, and men holding guns. Images in 

the Non-Negative Image Subset, for example, included an image of a young women smiling, 

people celebrating, and people hugging.   

For each participant one of the two presentation sets was used for the attentional bias 

modification trials while the other was used for the attentional bias assessment trials 

(described below). As such, it was important to ensure that, although the two presentation 

sets comprised of different images, the valence rating for images in these respective 

emotional subsets of two presentation sets did not differ. Using different stimulus images in 

each of these tasks ensured that, if evidence of successful training is observed on the 

assessment task, this can be attributed to the modification of attentional responding based on 

image valence, rather than from participants learning to attend to or avoid the specific images 

used in the training task. As required, valence ratings for Presentation Set 1: Negative Image 

Subset (M = -1.91, SD = 0.71) and Presentation Set 2: Negative Image Subset (M = -1.90, SD 

=0.74) did not differ significantly, t(63) = 0.02, p = .98. Likewise valence ratings for 

Presentation Set 1: Non-negative Image Subset (M = 1.71, SD = 0.54) and Presentation Set 2: 

Non-Negative Image Subset (M = 1.75, SD = 0.46) did not differ significantly, t(63) = 0.48, p 

= .64. Assignation of presentation sets to each of these two tasks was counterbalanced across 

participants. 
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Emotional assessment instruments. 

State Trait Anxiety Inventory-Trait subscale (STAI-T). As in previous experiments, 

the trait version of the STAI-T (Spielberger et al., 1983) was used to assess individual 

differences in trait anxiety and verify that participants assigned to the two conditions did not 

significantly differ in trait anxiety, as such, fulfilling the requirement of the study.  

Visual analogue mood scales (VAMS). As in previous experiments, to determine 

whether the film viewing event was experienced as a negative emotional event, negative 

mood was assessed using the visual analogue mood scales. Scores range from 1 to 60, with 

higher scores indicating a more negative mood.   

Experimental hardware. 

The computer apparatus and testing hardware used in the present experiment were 

identical to that of previous experiments.  

Tasks 

Film Viewing Task. During the Film Viewing Task as described in previous 

experiments, participants completed VAMS before and after the film viewing event, which 

yielded Pre-Film and Post-Film Mood Index scores.   

Attentional Bias Modification and Assessment Task. The Attentional Bias 

Modification and Assessment Task was identical to the one used in Experiment 2. It 

consisted of attentional bias modification trials, which were designed to induce attentional 

bias towards or away from general negative information. The attentional bias assessment 

trials assessed whether attentional bias to general negative information had been achieved.  

Attentional bias modification(ABM) trials. These trials were identical to those 

described in Experiment 2. Of the 512 trials in the task, 384 were attentional bias 

modification trials. For any given participant, these were all delivered either in the Avoid-



CHAPTER 5: EXPERIMENT 4   100 

Negative or the Attend-Negative ABM Condition. The Avoid-Negative ABM Condition was 

designed to encourage increased attentional avoidance of the negative information, by 

consistently presenting all target probes in the screen position previously occupied by the 

non-negative image. The Attend-Negative ABM Condition was designed to encourage 

increased attention towards the negative information, by consistently presenting all target 

probes in the screen position previously occupied by the negative image. In the present 

experiment, the trials were delivered in the same manner as experiment 2; however, the 

crucial difference were the image stimuli. For half of the participants the stimuli IAPS images 

from Presentation Set 1 were used in these ABM trials, and for the other half of the 

participants the stimulus images from Presentation Set 2 were used.  

Attentional bias assessment trials. Identical to Experiment 2, there was a total of 128 

attentional bias assessment trials, which were randomly interspersed with 256 ABM trials 

across the final 384 trials of the task. Across these attentional bias assessment trials, the target 

probe was equally often presented in the screen position previously occupied by the negative 

image, and in the screen position previously occupied by the non-negative images. For 

participants who received stimulus images from Presentation Set 1 in the ABM trials, images 

from Presentation Set 2 were used as stimuli in the attentional bias assessment trials. For 

participants who received stimulus images from Presentation Set 2 in the ABM trials, images 

from Presentation Set 1 were used as stimuli in the attentional bias assessment trials. 

Participants’ probe discrimination latency data obtained from the attentional bias 

assessment trials was used to calculate the Attentional Bias to Negative Information Index 

(ABNII) scores in the same manner as described in Experiment 2. As such, the index scores 

were calculated by taking the mean latency to correctly discriminate target probes in the locus 

of negative images, from the mean latency to correctly discriminate target probes presented in 
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the locus of non-negative images. Identical to Experiment 2, participants who did not achieve 

a probe discrimination accuracy of at least 70% were excluded from statistical analyses. 

Finally, ABNII scores were calculated separately for trials on which stimulus image pairs 

were presented for 500 ms exposure duration, and for those employing 1000 ms exposure 

duration, with these bias measures respectively labeled the ABNIIG500 and the ABNIIG1000.  

Intrusion Diary 

The Intrusion Diary used in the present experiment was identical to the one used in 

previous experiments in this research program. Specifically, participants were instructed to 

rate the level of distress experienced during the intrusion on a ten-point scale, ranging from 

not at all to extremely. They were then required to enter their unique username and click the 

submit button. This provided a measure of intrusion frequency as well as a measure of 

intrusion-related distress.  

Procedure  

The procedure of the present experiment was identical to the one described in 

Experiment 2. In the initial laboratory session, participants were tested individually after 

providing informed consent. After recording their age, gender and completing the STAI-T 

questionnaire, participants were seated approximately 60 cm from the computer screen and 

instructed to wear headphones. They were then instructed to complete a practice version of 

VAMS and a short practice task, which consisted of 64 trials in which stimulus pairs were 

neutral abstract images. Next, participants completed the Film Viewing Task and then the 

Attentional Bias Modification and Assessment Task. Finally, participants were told how to 

complete the Intrusion Diary, and they followed these instructions across the subsequent 7 

days. Finally, participants were debriefed, and thanked for taking part. Ethical approval for 
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the study protocol was obtained from the Human Research Ethics Office at the University of 

Western Australia. 

Results 

Preparatory Analyses 

First, Intrusion Diary records were examined to determine whether any participants 

met the exclusion criteria, which was never (on none of the seven days) recording an 

intrusion and never verifying the accuracy of that day’s intrusion record. No participants were 

excluded on the basis of meeting this exclusion criterion. Days where participants recorded 

no intrusions and did not verify their intrusion record were treated as missing data. Next, four 

participants were removed due to a computer error that caused a failure to record their Post-

Film mood scores. Following that, probe discrimination data was examined for accuracy, as a 

low accuracy score would indicate that the participant did not comply with the task 

instructions. This resulted in the exclusion of two participants. Mean probe discrimination 

accuracy on assessment trials for the final 41 participants was 98% (SD = 3%, range 85% - 

100%). Lastly, the mean latency for accurate responses under each experimental condition 

was computed, after first excluding latencies less than 200 ms and greater than 2000 ms in 

keeping with prior convention (Koster et al., 2004). The mean ABNII scores for general 

negative information (G) at stimulus exposure duration 500ms and 1000ms, labelled 

ABNIIG500 and the ABNIIG1000 are shown in Table 5.1.  

To test whether scores were normally distributed, scores were visually examined 

using histograms and quantile-quantile (Q-Q) plots and tested using significance test of 

skewness and kurtosis by converting these scores to z-scores and testing whether the resulting 

scores are greater than 1.96, which would indicate significant skewness and kurtosis (p < .05) 

as recommended by Field (2009). In both ABM Conditions, intrusion frequency and 
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intrusion-related distress had z-scores greater than 1.96, (p < .05) indicating significant 

skewness and kurtosis as recommended by Field (2009). All other scores were found to be 

normally distributed. Homogeneity of variance was tested with Levene’s Test of Equality of 

Variances (Field, 2009). For ABNIIG500, the variances were equal for Attend Negative and 

Avoid Negative ABM Conditions, F(1, 39) = 0.11, p = .74. For ABNIIG1000, the variances 

were also equal for Attend Negative and Avoid Negative ABM Conditions, F(1, 39) = 0.78, 

p = .39.   

Table 5.1.  

Mean and Standard Deviation of ABNII Under Each Experimental Condition: Attend 

Negative Group (n = 19); Avoid Negative Group (n = 22); M (SD). 

 ABM Condition  

Exposure Duration Attend Negative  Avoid Negative  

ABNIIG500   50.85 (122.04) -59.86 (115.30) 

ABNIIG1000 38.32 (82.27) -5.61 (110.72) 

Note. n = 41; ABNIIG500 and ABNIIG1000 refer to attentional bias to general negative 

information index (ABNII) score for each stimulus presentation duration in milliseconds.  

 
Verification That Film Viewing was an Emotionally Negative Experience  

Pre-Film and Post-Film Mood Index scores, with higher scores reflecting greater 

negative mood, were examined to verify that the film viewing event was experienced as an 

emotionally negative event. These scores were subjected to a mixed design 2 x 2 ANOVA 

that considered a within-subject factor Mood Assessment Point (Pre-Film, Post-Film), and 
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the between-group factor ABM Condition (Attend Negative, Avoid Negative). This analysis 

revealed a significant main effect of Mood Assessment Point, F(1, 39) = 57.86, p < .001, η2 

= .596, reflecting the fact that there was a significant increase in negative mood from pre-film 

(M = 53.32, SD = 38.50) to post-film (M = 108.97, SD = 55.44). This confirmed that the film 

viewing was indeed experienced as a negative event, as intended. No other effects were 

significant (all p > .05). Lastly, results revealed that the four moods scales highly correlated 

(α = .83).  This is consistent with the objective of the present research project, which was to 

expose participants to general negative information. 

Impact of Attentional Bias Modification Task on Selective Attentional Responding to 

General Negative Information  

To determine whether the ABM Task was successful at creating a group difference in 

attentional bias to general negative information, ABNII scores were analyzed (see Table 5.1 

for means). A higher score on this attentional bias index reflects greater attention towards the 

negative, relative to the non-negative images. ABNII scores were subjected to a mixed design 

2 x 2 ANOVA, with Stimulus Exposure (ABNIIG500, ABNIIG1000) as the within- subject 

factor, and ABM Condition (Attend Negative, Avoid Negative) as the between-subject factor.  

This analysis revealed that the main effect of ABM Condition was significant, F(1, 

39) = 7.34, p = .008, η2 = .166. Mean ABNII scores were higher for participants in the Attend 

Negative Condition (M = 44.59, SD = 102.15) than for participants in the Avoid Negative 

Condition (M = -32.74, SD = 113.01). No other effects were significant. This means that the 

impact of ABM on attentional bias to general negative information did not differ as a 

function of whether the stimulus image pair was exposed for 500 ms or for 1000 ms before 

the target probe appeared. These results show that ABM served to produce a significant 

group difference in attentional bias to general negative information.  
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Impact of Attentional Bias Modification on the Two Facets of Intrusion  

The results reported above indicate that the Attentional Bias Modification Task did 

serve to differentially train selective attentional responding to general negative information. 

Therefore, the hypothesis that attentional bias to general negative information causally 

contributes to intrusion frequency and intrusion-related distress was tested. Specifically, 

statistical analyses determined the validity of the prediction that participants in the Attend 

Negative and Avoid Negative Condition would differ, such that, participants in the Attend 

Negative Condition would report greater intrusion frequency and intrusion-related distress 

than participants in the Avoid Negative Condition.  

Intrusion frequency scores indicated significant skewness and kurtosis (p < .05), 

showing positively skewed distribution (see Table 5.2 for Descriptives). Due to the intrusion 

frequency having a non-normal distribution, potentially reflecting the fact that these are count 

data, which commonly have a negative binomial distribution (equidispersion >1), intrusion 

frequency scores were entered as the dependent variable within a negative binomial 

regression analyses performed using the ‘MASS’ package in R (R Core Team, 2019; Tingley 

et al., 2014; Zeileis et al., 2008). The independent variable was ABM Condition (Attend 

Negative and Avoid Negative). The results revealed a nonsignificant estimated coefficient of 

0.06 (p = .77), indicating that the reported number of negative intrusions did not differ 

between participants assigned to the Attend-Negative and Avoid-Negative ABM Conditions 

(see Table 5.2 for means).  

Preliminary analyses of intrusion-related distress scores revealed significant skewness 

and kurtosis (p < .05) indicating non-normality. Therefore, this data was entered as the 

dependent variable and ABM Condition as the grouping variable in a Kruskal-Wallis Test, 

which does not assume normality in the data. The results revealed that there was no 
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significant difference in intrusion-related distress scores between the two conditions H (1) 

= .223, p = .64, rAttend - Avoid = -0.03, with a mean rank intrusion-related distress score of 20.05 

for participants who were assigned to the Attend Negative ABM Condition, and 21.82 for 

participants who were assigned to the Avoid Negative Condition. This indicated that 

participants in the Attend Negative and Avoid Negative group did not differ on the reported 

intrusion-related distress (see Table 5.2 for means).  

Table 5.2.  

Descriptive Statistics for Dependent Variables Used in Statistical Analyses Under Each 

Experimental Condition: Attend Negative Group (n = 19); Avoid Negative Group (n = 22). 

 ABM Condition  

 Attend Negative  Avoid Negative  

Study Variables M (SD)  Range  M (SD) Range 

Intrusion Frequency  3.84 (3.45) 0-12 4.63 (4.61) 0-20 

Intrusion Distress 1.4 (1.73) 0-6.33 1.34 (0.95) 0-3 

 

In summary, the ABM manipulation was successful in inducing a group difference in 

attentional bias to general negative information; however, this induced difference in 

attentional bias did not impact on either the frequency of intrusions concerning the film 

viewing experience across the subsequent week, or the distress elicited by such subsequent 

intrusions.  
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Discussion 

As was described in the General Introduction, one of the aims of this research 

program was to examine the causal contribution of attentional bias to negative information to 

intrusion vulnerability. This was achieved by training attentional bias towards and away from 

negative information and measuring the increase in intrusion frequency and intrusion-related 

distress. The current experiment aimed to test the hypothesis that attentional bias to general 

negative information in the wake of a negative experience causally contributes to intrusion 

frequency and/or intrusion-related distress. This generated the prediction that, if ABM is 

successful in inducing a group difference in attentional bias to general negative information 

following a negative experience, this would lead to a group difference in intrusion frequency, 

and/or intrusion-related distress experienced across the week following this emotionally 

negative event. Specifically, if it is the case that attentional bias to general negative 

information causally contributes to intrusion vulnerability, then participants who were 

exposed to the Attend Negative ABM Condition would report a significantly greater number 

of intrusions and/or higher level of intrusion-related distress than participants who were 

exposed to the Avoid Negative ABM Condition. The results of the current experiment 

indicate that the hypothesis was not supported, as there was no evidence that attentional bias 

to general negative information causally contributes to individual differences in the 

vulnerability to experience negative intrusions.  

As with previous experiments in this research program, the negative film viewing 

event was experienced as an emotionally negative experience in the current experiment. This 

was illustrated by an overall increase in negative mood from pre-film to post-film. Next, the 

current experiment revealed that the intended bias modification was successful at inducing a 

group difference in attentional bias to negative IAPS images. Indeed, participants in the 
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Attend Negative Condition, compared to participants in the Avoid Negative Condition, 

showed a greater attentional bias to negative IAPS images on the assessment trials embedded 

in the latter half of the training procedure. This is consistent with the findings obtained from 

wider literature which have used ABM techniques to experimentally modify attentional bias 

(e.g., see Amir et al., 2009; MacLeod et al., 2002; Schmidt et al., 2009). Thus, it appears that 

the ABM Task was successful in requiring participants to differentially attend to general 

negative information, resulting in the significant training effects achieved. However, the 

impact of attentional bias modification on intrusion vulnerability was not significant. 

Participants in the Attend Negative group; compared to participants in the Avoid Negative 

group did not show greater intrusion frequency and/or intrusion-related distress. This 

suggests that attentional bias to general negative information may not causally contribute to 

intrusion vulnerability.   

As it will be recalled from the previous chapter, Experiment 3 revealed that 

attentional bias to general negative information predicted intrusion frequency in the wake of a 

negative experience, and attentional bias to general negative information mediated the 

relationship between trait anxiety and elevated intrusion frequency. However, in the current 

experiment, no evidence emerged to indicate that successfully inducing a group difference in 

attentional bias to general negative information causes a significant group difference in the 

vulnerability to experience intrusions. There are at least two possibilities that may account for 

this pattern of findings. Firstly, this pattern of findings might indicate that attentional bias to 

general negative information is a marker of risk for intrusion frequency, rather than playing a 

causal role. This permits the possibility that the relationship between attentional bias to 

general negative information and intrusion frequency may be dependent on other factors. For 

example, attentional bias to general negative information could potentially be dependent on 



CHAPTER 5: EXPERIMENT 4   109 

cognitive appraisal (Marks et al., 2018), which then may increase sensitivity and vulnerability 

to experience intrusions (Steen, Loeys, Moerkerke, & Vansteelandt, 2017; Van Der weele & 

Vansteelandt, 2013). Thus, this may help explain the observed significant association 

between attentional bias to general negative information and intrusion frequency, without the 

association representing a causal relationship. Secondly, it is plausible that the impact of the 

attentional training task on attentional bias was momentary and the training effect did not 

persist beyond the training procedure itself. The attentional bias was modified in one brief 

session, yet intrusions were assessed across the following week. Therefore, it is not possible 

to determine whether the training effect persisted long term. This limitation and future 

research seeking to investigate these possibilities will be discussed in more detail in the next 

chapter, the General Discussion. 

In summary, the final experiment in this research program was designed to address 

whether experimentally manipulating attentional bias toward and away from negative 

information may also impact intrusion frequency and/or intrusion related-distress. The 

present findings suggest that attentional bias to general negative information does not play a 

causal role in intrusion vulnerability. Instead, the current findings may reflect attentional bias 

to general negative information being associated with and serving as a cognitive marker of 

risk for intrusion vulnerability. The broader implications of the findings from the present 

research program, as depicted in Figure 2, and suggestions for future research, together with 

the findings revealed by previous studies in the research program, will be presented in the 

final chapter of this thesis.
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ASSESSMENT EXPERIMENTS 

 
 

MODIFICATION EXPERIMENTS 
 

 
Event-Related Stimuli (Experiment 1) 
 
- No evidence to support direct relationship 
between trait anxiety and intrusion 
experience. 
 
- No mediational relationship between trait 
anxiety, attentional bias to event-related 
negative information and intrusion 
experience. 

 

 
Event-Related Stimuli (Experiment 2) 
 
- Successful induction of a group difference 
in attentional bias. 
 
- Attentional bias to event-related negative 
information did not serve to produce a 
subsequent group difference in intrusion 
frequency or intrusion-related distress. 

 
 
 

General Negative Stimuli (Experiment 3) 
 
- A significant direct relationship between 
trait anxiety and intrusions distress. 
 
- Attentional bias to general negative 
information mediated the relationship 
between trait anxiety and intrusion 
frequency. 

 
 

General Negative Stimuli (Experiment 4) 
 
- Successful induction of a group difference 
in attentional bias.  
 
- Attentional bias to general negative 
information did not serve to produce a 
subsequent group difference in intrusion 
frequency or intrusion-related distress. 

 

 
 

Figure 2. Basic overview of the main findings across all four experiments. An important 

distinction between the studies is the stimuli specificity of the attentional bias to negative 

information. 
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General Discussion  

 This final thesis chapter will first provide a summary of the experimental findings 

obtained within the research program. Next, theoretical and applied implications of the 

observed association between trait anxiety and intrusion-related distress will be described. 

Then, theoretical and applied implications of the observed relationship between attentional 

bias to negative information, and intrusion frequency will be discussed. Following this, the 

discussion will consider implications for the observed absence of evidence for a causal 

relationship between attentional bias to negative information and individual differences in the 

vulnerability to experience intrusions. Finally, considerations regarding the overall research 

program and potential avenues for future research will be discussed. 

Brief Summary of Experimental Findings 

Experiment 1 tested two alternative hypotheses concerning the nature of association 

between trait anxiety, attentional bias to event-related negative information in the wake of a 

negative event, and individual differences in intrusion vulnerability. One hypothesis predicted 

a direct relationship between trait anxiety scores and the frequency with which participants 

experienced intrusions or the distress these intrusions caused. There was no evidence to 

support such a direct relationship. A second hypothesis predicted that attentional bias to 

event-related negative information mediated the relationship between trait anxiety and 

intrusion vulnerability. The results revealed no mediational relationship between trait anxiety, 

attentional bias to event-related negative information and intrusion vulnerability.  

Experiment 2 tested the hypothesis that attentional bias to event-related negative 

information following an acute negative event causally contributes to intrusion vulnerability. 

A successful induction of a group difference in attentional bias to event-related negative 

information did not serve to produce a subsequent group difference in intrusion frequency or 
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intrusion-related distress. These findings therefore did not provide support for the validity of 

this hypothesis.  

Experiment 3 tested two alternative hypotheses concerning the nature of association 

between trait anxiety, attentional bias to general negative information in the wake of a 

negative event, and intrusion vulnerability. One hypothesis predicted a direct relationship 

between trait anxiety scores and the frequency with which participants experienced intrusions 

or the distress these intrusions caused. The results revealed there was a significant direct 

relationship between trait anxiety and the distress these intrusions caused. A second 

hypothesis predicted that attentional bias to general negative information mediated the 

relationship between trait anxiety and intrusion vulnerability. The results revealed that 

attentional bias to general negative information mediated the relationship between trait 

anxiety and intrusion frequency. As such, both trait anxiety and attentional bias to general 

negative information were associated with different facets of intrusion vulnerability.  

Experiment 4 tested the hypothesis that attentional bias to general negative 

information following an acute negative event causally contributes to intrusion vulnerability. 

The results revealed that attentional bias training induced a significant group difference in 

attentional bias to general negative information, but that this effect did not serve to produce a 

subsequent group difference in intrusion frequency or intrusion-related distress. As such, this 

hypothesis was not supported by the results of this experiment.      

A key finding obtained from the current research program is that both trait anxiety 

and attentional bias to negative information were associated with different facets of intrusion 

vulnerability. In the following sections, implications of the current findings for our 

understanding of individual differences in intrusion-related distress are first considered before 

engaging with the implications of the current findings for our understanding of individual 
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differences in intrusion frequency in the section that follows. Suggestions for future research 

will be provided within each of these areas.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

Understanding Individual Differences in Intrusion-Related Distress, Using a 

Mediational Approach  

As the key aim of this research program was to test hypotheses concerning the 

attentional mechanisms through which trait anxiety can in some circumstances predict 

intrusion vulnerability, the current research program sought to determine whether trait 

anxiety-linked attentional bias to event-related negative information and/or attentional bias to 

general negative information may underpin the relationship between trait anxiety and 

intrusion vulnerability. When considering findings regarding intrusion-related distress, results 

obtained from Experiment 1 found that neither trait anxiety nor attentional bias to event-

related negative information predicted intrusion-related distress. However, the critical results 

from Experiment 3 revealed that trait anxiety was directly associated with intrusion-related 

distress. This effect was not found in Experiment 1. A number of possibilities could account 

for this pattern of findings. For example, it is possible that one of these findings is a chance 

finding meaning either it was missed in Experiment 1, or found by chance in Experiment 3. 

Further, this underscores the possibility of spurious findings due to multiple analyses. 

However, the analyses in the current research project are not drawn from exploratory 

analyses rather multiple analyses were performed and guided by prior considerations, in turn, 

reducing the risk of finding spurious findings (Anderson, Burnham, Gould, & Cherry, 2001).  

The other possibility is that this is a small effect, and therefore will not be consistently 

observed in studies not powered to detect such a small effect. The third possibility is the 

discrepancy in findings may be ascribed to methodological inconsistencies.                                                                                                                                                                                                                                                                                                                                                                                                                                            



CHAPTER 6: GENERAL DISCUSSION    114 

The methodological inconsistencies between Experiments 1 and 3 may be attributable 

to the time period during which testing took place. The majority of testing for Experiment 3 

took place towards the end of the teaching semester close to participants’ examination period.  

In contrast, the majority of testing for Experiment 1 took place near the beginning of their 

teaching semester. In considering how this could potentially affect participant responses, it is 

possible that the presence of psychological stress experienced close to the examination period 

may have elicited the relationship between trait anxiety and intrusion-related distress 

following a negative event in Experiment 3. In examining psychological stress experienced 

by undergraduate students, it has been observed that examination period is a significant 

source of stress (Conley & Lehman, 2012) and an estimated 15% to 20% of undergraduate 

students experience test anxiety (Ergene, 2016). It has also been demonstrated that when 

faced with academic stressors, high anxious and test-anxious undergraduate students report 

increased stress reactions and symptoms of depression and anxiety (Davis, Dunlop, Shea, 

Brittain, & Hendrie, 1985). In considering psychological stress (e.g., dysfunctional social 

interactions, increased state anxiety, and depression) and how it might be related to intrusion 

vulnerability, previously psychological distress has found to be related to the severity of post-

traumatic stress symptoms (Carlier, Lambert, & Gersons, 1997; Heinrichs et al., 2005; 

Marmar et al., 2006). Indeed, research has demonstrated that individuals who develop PTSD 

describe intrusions as more distressing than those without PTSD (Michael et al., 2005). As 

the construct of psychological stress is said to be experienced by students during periods of 

academic evaluation and it appears to be intimately linked with post-traumatic stress 

symptoms, it is plausible that individuals who experience negative events in addition to 

psychological stress may be vulnerable to experiencing intrusions as more distressing.  
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The current research program, however, did not include a baseline measure of 

psychological stress in order to test the above proposed explanation. Having collected 

baseline mood ratings prior to the Film Viewing Task, it was examined whether these ratings 

could give some indication as to the psychological stress experienced by individuals at the 

time of testing. Comparing responses on the pre-film mood rating across the two 

experiments, post hoc analysis did not reveal a significant difference in baseline mood, 

t(85) = .24, p = .82. Albeit not significant, it is important to recognize that these mood ratings 

were not intended to capture participants’ stress levels. Future research could examine 

whether the use of a laboratory stress induction prior to experiencing a lab-based negative 

event may moderate the relationship between trait anxiety and intrusion-related distress. For 

example, high and low trait anxious participants could be allocated to a condition designed to 

increase state anxiety using a stress induction task or a control condition that receives no 

stress induction, followed by the Film Viewing Task. It could be the case that highly anxious 

individuals will have an increased risk of greater intrusion-related distress. However, highly 

anxious individuals with low levels of psychological stress could have a decreased risk of 

intrusion-related distress such that low psychological stress would buffer the effect of trait 

anxiety. Therefore, the lack of consistent findings across the two experiments could reflect 

the variation in the psychological stress experienced by individuals (high trait anxious 

participants in particular) in Experiments 1 and 3. This would suggest that research conducted 

at times when individuals experience higher levels of stress may reveal different associations 

between trait anxiety and intrusion vulnerability and intrusion-related distress in particular.  

The data collected from Experiment 3 revealed that heightened trait anxiety was 

directly associated with elevated intrusion-related distress. This relationship was not 

mediated by attentional bias to general negative information, which permits the possibility 
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that other mechanisms may explain this relationship. One possibility that could account for 

the current finding is that the association between trait anxiety and intrusion-related distress 

may be driven by short term emotion regulation strategies adopted by anxious individuals to 

suppress their anxious state. This was raised earlier in the thesis and will be further discussed 

here.  

The presence of a relationship between trait anxiety and intrusion-related distress is 

consistent with Ehlers and Steil’s (1995) model of intrusive memories. In their review of 

factors that may maintain intrusions, Ehler and Steil (1995) posited that individuals who 

experience a higher level of intrusion-related distress are more likely to utilize thought 

suppression as a way to control their intrusions. Additionally, research has demonstrated that 

individuals who report using thought suppression as a form of coping, in response to 

intrusions, display higher levels of trait anxiety (Erskine, Kvavilashvili, & Kornbrot, 2007; 

Hayes et al., 2004). Thought suppression as a coping mechanism, however, may be 

associated with unwanted thoughts becoming more prevalent and distressing (Ehlers & Steil, 

1995; Gold & Wegner, 1995).  

Further support for the notion that suppression may be associated with intrusion-

related distress comes from research into the use of acceptance-based approach, which 

involves accepting intrusive thoughts without trying to suppress them. In one study, Marcks 

and Woods (2005) demonstrated an association between an acceptance-based approach 

towards intrusions and decreased intrusion-related distress. The above findings raise the 

possibility that suppression could account for the significant relationship between trait 

anxiety and intrusion-related distress that was found in Experiment 3. Therefore, a future 

study may endeavour to extend current findings by testing whether the relationship between 

trait anxiety and intrusion-related distress is mediated by attempts to suppress intrusive 
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thoughts. If so, acceptance-based techniques could be tested against suppression to determine 

whether the former leads to a significant reduction in intrusion-related distress and whether 

this technique is more effective in high trait anxious individuals.  

A related potential clinical implication is that of developing preventative measures 

aimed at reducing distress caused by intrusions for individuals exposed to negative events as 

part of their occupation. There are a variety of occupations where experiencing acute negative 

events is common, such as emergency service workers (Laposa & Alden, 2006). These 

individuals are continuously exposed to negative events comprising of death and suffering 

and are at high risk for developing PTSD (Harvey et al., 2016; Laposa & Alden, 2003; 

Marshall, Milligan-Saville, Mitchell, Bryant, & Harvey, 2017). A clear avenue for future 

research will therefore be to assess whether the present findings implicating the role of trait 

anxiety with intrusion-related distress generalize to emergency service workers, for example. 

If future research provides corroborating evidence for a direct link between trait anxiety and 

intrusion-related distress, this would have important implications for developing preventative 

measures aimed at targeting trait anxiety as a proactive step in potentially reducing distress 

caused by intrusions.   

It is important to note, to date, there has been limited research into intrusion-related 

distress as a primary dependent variable (Marks et al., 2018) despite research highlighting the 

importance of considering intrusion-related distress as an important predictor of PTSD 

severity. For example, Michael et al. (2005) investigated whether frequency and distress 

associated with intrusions predicted variance in PTSD severity at 6-months. In their sample 

of assault survivors, intrusion frequency predicted 17% of the variance and the addition of 

intrusion-related distress to the regression model explained an additional 43% of the variance 

(Michael et al., 2005). Therefore, the measurement and study of intrusion-related distress 
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carries important applied implications. For example, further insight regarding intrusion-

related distress could inform the clinical practice guidelines and enhance treatment options 

aimed at reducing intrusion-related distress.  

In summary, understanding of the precise mechanisms that give rise to intrusion-

related distress is a priority for future research. Such mechanisms will have significant 

implications for both theoretical models of intrusions and for the development of clinical 

interventions that specifically target intrusion-related distress.  

Understanding Individual Differences in Intrusion Frequency, Using Mediational 

Approach  

When turning to findings regarding intrusion frequency, the results obtained in 

Experiment 1 revealed no evidence of a direct relationship between trait anxiety and intrusion 

frequency and no evidence of a mediational association when the negative information in 

question was event-related. In contrast, the results obtained in Experiment 3 provided 

evidence in support of a mediational association when the negative information in question 

was general.  

In this section, the implications of the finding that attentional bias to general negative 

information predicted individual differences in intrusion frequency are first presented. Then, 

candidate explanations will be considered for the contrasting absence of a predictive 

relationship between attentional bias to event-related negative information and intrusion 

frequency.  

Attentional bias to general negative information and intrusion frequency. A 

critical finding from Experiment 3 was that attentional bias to general negative information at 

1000 ms mediated the relationship between trait anxiety and intrusion frequency. Meaning, 

heightened attentional bias to general negative information was associated with increased 
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intrusion frequency. Experiment 3 also revealed that attentional bias to general negative 

information observed at 1000 ms stimulus exposure duration was found to be associated with 

trait anxiety in individuals who displayed a wider distribution of trait anxiety scores. This 

was consistent with past research using an attentional probe task which has reliably 

demonstrated that high trait anxious individuals are faster to process probes appearing in the 

location of negative as compared to non-negative stimuli (Bar-Haim et al., 2007; Mathews & 

MacLeod, 1994). This supports the hypothesis that this attentional bias to general negative 

information is a mechanism that can explain the association between trait anxiety and 

vulnerability to experience higher frequency of intrusions.   

The results from Experiment 3 are consistent with the expectation drawn from the 

literature that attentional processes may be an important factor in intrusion development 

(Marks et la., 2018; Iyadurai et al., 2019). Importantly, this finding is consistent with 

previous research which has demonstrated an increased attentional bias for general negative 

stimuli in patients with PTSD, who are vulnerable to intrusive experiences (Litz et al., 1996; 

Vythilingam et al., 2007; Kimble et al., 2010). Of particular interest to the current finding of 

how attentional bias to general negative information, in the wake of a negative event, may be 

associated with intrusion frequency, are cognitive theories that implicate attentional biases in 

the development of PTSD (Cisler & Koster, 2010), which is characterized by recurrent 

intrusions. Additionally, literature has indicated that post-traumatic stress symptoms are 

associated with an increased attentional bias to negative information (Bar-Haim et al., 2007; 

Dalgleish, Moradi, Taghavi, Neshat-Doost, & Yule, 2001). Further support for the notion that 

attentional bias to general negative information is implicated in intrusion development comes 

from a study conducted by Schafer et al. (2018). Using a non-clinical sample, the authors 

examined whether attentional bias to general negative information was associated with 
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intrusion frequency. Intrusion frequency was measured over a one-week period following an 

acute negative event (film stressor). Attentional bias to general negative information was 

measured using trauma-unrelated threat words in a dot-probe task. They found that an 

increased attentional bias to general negative information was associated with greater 

intrusions frequency. Results from the Schafer et al. (2018) study parallel the findings 

demonstrated in Experiment 3. Albeit preliminary, the results from Experiment 3 together 

with previous research may serve to further our understanding of the mechanisms that 

contribute to intrusion vulnerability and serve to further our understanding of how processing 

of negative information more broadly may be linked with intrusion frequency.  

In considering the evidence of an association between attentional bias to general 

negative information and intrusion frequency, it is important to note that this association was 

observed for the attentional bias measure derived from trials that had longer stimulus 

exposure duration, and not for the attentional bias measure derived from trials that had a 

shorter stimulus exposure duration. As was previously discussed in the General Introduction, 

in the context of attentional bias research, processes occurring at such a late stage likely 

reflect processing that is more voluntary or effortful (Beck & Clark, 1997; Buckley et al., 

2002; Cisler et al., 2009; Cisler & Koster, 2010; Mobini & Grant, 2007; Mogg & Bradley, 

2016; Teachman et al., 2008). Although most theoretical models assume that attentional 

biases operate across both automatic and strategic stages of processing  (Bar-Haim et al., 

2007; Beck & Clark, 1997; Cisler & Koster, 2010; Mathews & Mackintosh, 1998) this 

finding suggests that more voluntary or effortful attentional processes were associated with 

intrusion frequency. It will be recalled that attentional control is one mechanism that may 

influence more strategic manifestations of attentional bias to negative information (Cisler & 

Koster, 2010; Derryberry & Reed, 2002). Therefore, the present finding could be understood 
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from the attentional control theory, which describes attentional control as a higher-level 

mechanism able to regulate automatic emotional responses and attentional processes 

(Bardeen & Orcutt, 2011; Eysenck, Derakshan, Santos, & Calvo, 2007). For example, 

researchers suggest that poor attentional control indicates a cognitive deficit affecting the 

regulation of attentional bias (Derakshan & Eysenck, 2009; Eysenck et al., 2007). Whereas, 

good attentional control may enhance the ability to be less easily distracted by goal-irrelevant 

stimuli and be better able to inhibit attention towards negative information (Derryberry & 

Reed, 2002). Thus, attentional control may be a mechanism influencing the characteristics of 

attentional bias to negative information such as its automaticity. While this research program 

was not specifically designed to test attentional control as a mechanism that may moderate 

attentional bias to negative information, the present finding highlights the need to 

discriminate automatic and strategic aspects of attentional bias and possible moderating 

mechanisms and their contribution to intrusion frequency.  

Importantly, however, when considering the results of this research it is worth noting 

individual differences in attentional control have also been associated with intrusion 

frequency following negative events. For example, Callinan, Johnson, and Wells (2014) 

examined the relationship between intrusion frequency and attentional control. Authors 

implemented the Attention Training (ATT) technique in a sample of university students with 

a previous history of a traumatic life event. Participants were assigned to either an ATT group 

or a control group and were exposed to a recorded narrative of their negative event. 

Immediately after, they were asked to indicate the number of intrusions they experienced 

while listening to the narrative of their negative life event. Participants in the experimental 

group received ATT across two separate lab-based sessions and were asked to practice ATT 

at home, at least twice between sessions. Participants in the control group received an 
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attention filter task only. Findings demonstrated that participants who underwent attentional 

control training experienced a significant reduction in the number of intrusions reported in 

comparison to the control group (Callinan et al., 2014). Furthermore, Schoorl, Putman, Van 

Der Werff, and Van Der Does (2014) examined attentional control as a moderator of the 

relation between posttraumatic stress symptoms including intrusions, and an attentional bias 

to negative information. The results revealed that the relationship between attentional bias to 

negative information and posttraumatic stress symptoms were different for high and low 

attentional control. For example, the combination of an attentional bias to negative 

information and low attentional control but not high attentional control was associated with 

the severity of posttraumatic stress symptoms (Schoorl et al., 2014). Such finding would 

implicate the role of attention control in the relationship between attentional bias to negative 

information and intrusion frequency.  

Therefore, attentional control may serve as a higher-order regulatory mechanism 

which may moderate attentional bias to negative information (Cisler & Koster, 2010). Future 

research could include a measurement of attentional control within the experimental design 

similar to one used by Callinan et al. (2014). This would determine the potential role of 

attentional control in the relationship between an attentional bias to general negative 

information measured at longer exposure duration and intrusion frequency. A sound 

understanding of the precise mechanisms that underlie individual differences in the 

vulnerability to experience frequent and/or distressing intrusions is likely to improve 

knowledge regarding preventative measures and intervention strategies.   

As previously acknowledged, the majority of testing for Experiment 3 was close to 

the examination period and psychological stress was identified as a possible consideration. 

Interestingly, Mogg, Bradley, and Hallowell (1994) found evidence of late-stage attentional 
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biases towards negative information with high trait anxious individuals, when participants 

were tested during examination week. Thus, the finding that attentional bias to general 

negative information evident at later stage of processing predicts intrusion frequency could be 

considered to be consistent with previous research suggesting the processing biases of 

negative information in general (Mogg et al., 1993) arise at a later stage of strategic 

processing during prolonged state of stress (Mogg et al., 1994). This underscores the 

importance of capturing such late-stage attentional processes in future research wishing to 

assess the role of attentional bias to general negative information and psychological stress in 

predicting intrusion frequency. 

The statistical evidence for the presence of the pattern of mediational association in 

which attentional bias to general information mediated the relationship between trait anxiety 

and intrusion frequency, is consistent with a causal model in which those individuals who 

exhibit heightened attentional bias to general negative information would be more likely to 

experience frequent intrusions in the wake of a negative event. However, this causal model is 

contradicted by findings from other studies in this research program which address the 

second aim of the research project. As such, the implications of these combined findings will 

be returned to in the later section of the current chapter when discussing whether attentional 

biases causally contribute to intrusion vulnerability. 

Attentional bias to event-related negative information and intrusion frequency. 

The results in Experiment 1 provided no evidence to suggest that attentional bias to event-

related negative information was associated with intrusion frequency. The findings in 

Experiment 1 also demonstrated no evidence of trait-anxiety linked attentional bias to event-

related information following a negative event. The absence of evidence indicating such 

anxiety-linked attentional bias to event-related negative information for individuals, who 
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display a wider distribution of trait anxiety scores, may reflect a reduced attentional 

preference for the particular type of negative stimuli used in Experiment 1. There are at least 

two reasons that may account for why trait anxiety-linked attentional bias to general negative 

information was evident in Experiment 3 without there being corresponding evidence of trait 

anxiety-linked attentional bias to event-related negative information in Experiment 1.  

First, it is possible that the intensity of film images, which served as event-related 

negative stimuli, lacked in the negative intensity necessary for detection of trait anxiety-

linked attentional bias to negative information, and further testing whether it was associated 

with heightened intrusion vulnerability. In a study designed to assess the threat intensity of 

experimental stimuli, Wilson and MacLeod (2003) assessed individuals’ attentional response 

to increasingly more threatening stimuli. They found that the pattern of orienting to 

threatening stimuli changed as the threat intensity increased. In the case of a mild threat, both 

high trait anxious and low trait anxious individuals exhibited attentional avoidance. In the 

case of highly threatening information, all participants exhibited attentional vigilance. 

However, for moderately threatening information, high trait anxious individuals directed their 

attention toward the threat, whereas low trait anxious individuals displayed attentional 

avoidance. This suggests that attentional bias to negative information, as well as its 

modulation by trait anxiety, may be determined by stimulus input intensity. Therefore, it 

seems possible that the absence of evidence for an association between trait anxiety and 

attentional bias to event-related negative information in Experiment 1 may have been due to 

the use of negative stimuli lacking in negative intensity. The negative stimuli were stills taken 

directly from the negative film clips. However, when viewed outside the context of the film 

viewing event these stills might have lacked the ability to capture attention. Future research 



CHAPTER 6: GENERAL DISCUSSION    125 

would need to consider the negative intensity required to elicit attentional bias to event-

related information in people with varying anxiety variability.  

Second, it is possible that the negative image stimuli were lacking in personal 

relevance necessary for eliciting a trait anxiety-linked attentional bias to event-related 

negative information. Although Experiment 1 assessed attentional bias to negative 

information using film images taken directly from the negative film clips which made up the 

film viewing event, it seems plausible that the film images did not reflect the personal 

relevance necessary for the visual stimuli to capture attention (Bundesen, Habekost, & 

Kyllingsbæk, 2005; MacLeod, Grafton, & Notebaert, 2019). Research shows that high trait 

anxious individuals are more likely to display an attentional bias to negative information 

when attentional bias assessment stimuli include materials that are of central concern to 

participants (Bundesen et al., 2005; Norman, 1968). Thus, the negative film images, which 

were from commercially available fictional movies, may have had very little personal 

relevance. Although film compilation induced negative mood, the specific aspects of the film 

experience that influenced participants’ emotional response may have been different across 

participants. As such, the extracted film images may not have captured those aspects of the 

situation that elicited most negative affect when participants viewed the film compilation. 

This could potentially have influenced the degree to which high trait anxious participants 

exhibited attentional bias to event-related negative information presented in the attentional 

bias assessment task in the current research program.  

Future studies could investigate whether asking participants to select image stimuli 

they find most triggering from both real-life footage (e.g., natural disasters) and fictional 

format that are in line with those listed as traumatic events in the DSM-5 (American 

Psychiatric Association, 2013; Arnaudova & Hagenaars, 2017) would be better at eliciting an 
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anxiety-linked attentional bias to event-related negative information. Indeed, the approach of 

the stimuli selected based on participants’ own rating has previously been employed by 

researchers to ensure stimuli self-relevance across individuals (Mogg & Bradley, 2005). This 

could lead to a more precise means of measuring attentional bias not to mention increased 

ecological validity of the materials used to assess attentional bias to event-related negative 

information.     

The Causal Contribution of Attentional Bias to Negative Information to Intrusion 

Vulnerability  

To test the hypotheses that attentional bias to event-related negative information and 

attentional bias to general negative information causally contribute to intrusion vulnerability, 

Experiments 2 and 4 needed to demonstrate a capacity of the attentional bias modification 

task to induce a group difference in attentional bias to event-related and attentional bias to 

general negative information. It will be recalled from the General Introduction that a 

modified version of the attentional probe task has shown to be capable of manipulating 

attentional response to negative stimuli by consistently presenting probes in the location of 

non-negative words or negative words (MacLeod et al., 2002). Indeed, the current research 

succeeded at changing biased attention using a probe-based ABM Task. Therefore, it was 

possible to examine whether attentional bias to event-related and attentional bias to general 

negative information, causally contributed to intrusion vulnerability.  

Analyses conducted in Experiment 2 demonstrated that the successful induction of the 

intended group difference did not elicit a corresponding group difference in the degree to 

which participants experienced intrusions over the subsequent week. Specifically, those 

participants who were assigned to Attend Negative Condition did not differ from those who 

were assigned to Avoid Negative Condition in terms of intrusion frequency or intrusion-
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related distress. In Experiment 4, analyses demonstrated that the manipulation of attentional 

bias to general negative information was also not associated with differences in intrusion 

frequency or intrusion-related distress. For both experiments, this was evident for the shorter 

500 ms and longer 1000 stimulus onset asynchronies (SOA) between the onset of image pairs 

and the onset of probes. Therefore, Experiments 2 and 4 did not reveal evidence that either 

attentional bias to event-related negative information or attentional bias to general negative 

information causally contribute to intrusion vulnerability.  

The absence of support for a causal link between attentional bias to event-related 

negative information and intrusion vulnerability may not come as a surprise given there was 

no evidence that this attentional bias was associated with individual differences in intrusion 

frequency or intrusion-related distress in Experiment 1. The absence of support for a causal 

link between attentional bias to general negative information and intrusion vulnerability in 

Experiment 4 however, could be taken to suggest two possibilities. Firstly, there is the 

possibility that attentional bias to general negative information is a cognitive marker of risk 

for intrusion vulnerability. Secondly, it is possible that attentional bias to general negative 

information effects on intrusion vulnerability may have occurred but did not have enduring 

effects. Each of these possibilities will now be described in turn. 

The first possible explanation for the discrepancy between the findings from 

Experiment 3 and 4 is that there is no causal relationship between attentional bias to general 

negative information and intrusion vulnerability. However, Experiment 3 did show that 

attentional bias to general negative information was associated with intrusion frequency. 

Together, this pattern of findings might indicate that attentional bias to general negative 

information is a cognitive marker of risk for intrusion vulnerability, rather than having a 

causal role. A risk marker may be statistically associated with the outcome, but not 
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necessarily be causally linked (Pearson et al., 2003). In a systematic review by Marks et al. 

(2018), the authors identified that post-event attentional bias to negative information was one 

of many factors associated with an increased risk for developing intrusions. Therefore, there 

may be other markers of risk that may provide a more illustrative account of how intrusion 

frequency and attentional bias to general negative information can be associated without there 

being a causal link. In line with this view, it appears that pre-event appraisal style and post-

event negative appraisal consistently predict intrusions in analogue studies (Marks et al., 

2018). Cognitive appraisal refers to a “process through which a person evaluates whether a 

particular encounter with the environment is relevant to his or her wellbeing, and if so, in 

what ways” (Folkman, Lazarus, Dunkel-Schetter, DeLongis, & Gruen, 1986, pp. 992). Ehlers 

and Steil’s (1995) appraisal model of PTSD maintenance does suggest that negative 

interpretations assigned to intrusive memories, rather than their frequency, results in the 

persistence of PTSD. Consistent with this model, Woud et al. (2012) found that appraisal 

styles in the wake of an emotionally negative event were associated with more intrusions. In 

this study, participants completed cognitive bias modification training, with participants 

assigned to positive appraisal training and negative appraisal training groups. The training 

successfully modified appraisal styles in the intended directions. Their results showed that 

participants who adopted a positive appraisal style in response to a negative film compilation, 

reported less intrusions about the contents of the film in the subsequent week, compared to 

participants who adopted a negative appraisal style.  

While appraisal style may causally influence intrusion vulnerability, there is also a 

consensus at the theoretical level that attentional biases could be an important factor in 

cognitive appraisal of emotional cues (Cisler and Koster, 2010). According to appraisal 

theory of anxiety (Dalgleish, 1994), the appraisal of a stimulus as threatening (and attention 
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would be allocated to stimuli that was initially appraised as threatening) leads to a number of 

psychological and physiological reactions that serve to put the system into an anxious state as 

a way to deal with the threatening stimulus. Similarly, according to Beck and Clark (1997), 

initial appraisal of stimulus as threating leads to the activation of anxious responses, which 

have been linked to greater attentional bias to negative information (Jamieson, Nock, & 

Mendes, 2012). In line with the suggestion that attentional bias to negative information and 

appraisal are intimately linked processes, Jamieson et al. (2012) examined whether changes 

in cognitive appraisal of a stress task would be associated with cardiovascular function and 

attentional bias to negative information. They found that participants instructed to reappraise 

arousal as ‘functional’ during an acute stressor showed improved cardiovascular functioning 

and reduced attentional bias to negative information.  

Moreover, according to one theory of emotion called appraisal theory, the type of 

appraisal leads to specific emotions such as anxiety (Smith & Lazarus, 1990; Smith & Pope, 

1992). Consistent with appraisal theory, research has demonstrated an association between a 

more negative appraisal style (e.g., situation is appraised as threating, stressful) and 

heightened trait anxiety (Hemenover & Dienstbier, 1998). Given there is a critical association 

between attentional bias to negative information and cognitive appraisal, both of which are 

associated with trait anxiety, it is reasonable to propose that individual differences in negative 

appraisal style together with an attentional bias to general negative information following an 

acute negative event may contribute to the vulnerability to experience intrusions. In this 

model, attentional bias to negative information is a by-product of an anxiety-linked appraisal 

style which causally contributes to intrusion vulnerability. This model offers a potentially 

fruitful avenue for future research wishing to assess the unique contribution of attentional 
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bias to negative information and anxiety-linked appraisal to observed individual differences 

in intrusion vulnerability.   

Future research may seek to explore the mediating effect of post-event cognitive 

appraisal on the relationship between attentional bias to general negative information and 

intrusion frequency and determine whether this accounts for the observed statistical 

association between post-event attentional bias to general negative information and intrusion 

frequency in Experiment 3, without this association representing a causal relationship. From a 

theoretical perspective, this would advance our understanding of the precise mechanisms that 

give rise to individual differences in intrusion vulnerability. If future findings suggest that 

attentional bias to negative information and cognitive appraisal style together help explain 

intrusion development, this could inform the design of therapeutic procedures aimed to 

reduce intrusion vulnerability.  

The second possible explanation for the discrepancy between the findings from 

Experiment 3 and 4 is that the training procedure did not have an enduring effect. While the 

present research program revealed no evidence of a causal link between attentional bias to 

general negative information and intrusion vulnerability, it would be inappropriate to dismiss 

the possibility that attentional bias to general negative information effects on intrusion 

vulnerability may have occurred, but did not have enduring effects. The present research 

demonstrated that embedding attentional bias assessment trials within the latter half of 

training paradigm allowed for maximum sensitivity to the training procedure and in both 

manipulation studies, significant attentional training effects were achieved. The limitation of 

this, however, is that it is not possible to determine whether the training effect persisted 

beyond the training procedure itself. In the current research program, the attentional bias was 

modified in one brief session, yet intrusions were assessed across the following week. If the 
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impact of the attentional training task on attentional bias was momentary, it is plausible that 

support for causal link would emerge if the training was extended to include multiple training 

sessions. Indeed, studies have demonstrated that the effect of a single session of attentional 

bias training, albeit successful in improving that night’s sleep, did not persist on subsequent 

nights when the attentional bias training was not delivered (Clarke, MacLeod, & Shirazee, 

2008; Milkins, Notebaert, MacLeod, & Clarke, 2016). This suggests that the effects of a 

single-session attention bias modification via dot-probe training may not persist beyond the 

laboratory session. Therefore, future research could aim to modify attentional bias to general 

negative information across multiple training sessions. By requiring participants to complete 

multiple sessions, this could provide a means of confirming whether modifying attentional 

bias over multiple sessions would exert an impact on intrusion vulnerability over the 

subsequent week.  

In summary, the findings from Experiments 2 and 4, examining the effects of 

attentional training on intrusion vulnerability, indicated that neither attentional bias to event-

related negative information nor attentional bias to general negative information causally 

contribute to intrusion vulnerability. However, future research may benefit from examining 

the association of attentional bias to general negative information with other processing 

mechanisms, such as cognitive appraisal, and using attentional bias modification training 

delivered across multiple sessions. Several limitations to the present research program will 

now be discussed, as well as additional avenues for research which may further our 

understanding of these findings.  
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Limitations of the Research Program and Potential Future Methodological 

Enhancements 

As is the case with all research programs, the present series of experiments reported in 

the current thesis are subject to certain limitations, which include for example the specific 

nature of the participant samples, stimulus materials, and dependent measures. This chapter 

will now review the methodological limitations associated with the research program and 

suggest ways future research could address these.  

Sample selection. The first issue to consider is the non-clinical nature of the sample. 

Participants were undergraduate student in attendance at The University of Western 

Australia, who were not selected on the basis of a previous pathology. As such, one could 

argue that the use of an undergraduate student sample limits the generalizability of the current 

findings to clinical samples. It is possible that the pattern of findings from the current 

research program may not be true for clinical samples. Replication of these results with 

patient samples that are homogenous with respect to their clinical status would address this 

limitation. If future research demonstrates support for the pattern of effects observed in the 

current research program, including clinical samples and those seeking treatment, this would 

be important particularly because there is a lack of clinical studies assessing intrusion 

vulnerability in clinical samples (Marks et al., 2018). 

Sample size. A second issue to consider is that the constraining nature of this research 

program and the length of the study period (e.g., participant burden) had placed constraints 

on the number of participants recruited for each of the experimental studies. For instance, 

given that previous studies (Laposa & Alden, 2008; Logan & O’Kearney, 2012; Regambal & 

Alden, 2009) have reported significant correlations between trait anxiety and intrusion 

frequency with small to medium effect sizes, one possible limitation is that the first 
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assessment experiment in the current research project may not have been well powered to 

detect the correlation. Therefore, a post hoc power analysis was conducted using the software 

package, G*Power (Faul, Edgar, Lang, & Buchner, 2007), to explore this limitation. The 

average effect size in prior studies is equivalent to r = 0.26. In order to detect a Pearson’s 

correlation coefficient of r = 0.26 with 80% power (alpha = .05, one-tailed test), G*Power 

recommends 90 participants would be needed. This suggests that experiments with less than 

90 participants would not be able to reliable detect the correlations between trait anxiety and 

intrusion frequency in a Person correlation. Future studies that wish to examine this 

relationship with greater sensitivity would need to consider recruiting a larger sample size. 

Furthermore, when working with a limited sample size one can perform a sensitivity power 

analysis to calculate effect sizes the experiment is sensitive enough to detect. However, due 

the nature of the non-normal distribution of the dependent variables (e.g., intrusion 

frequency, intrusion-related distress) it was difficult to conduct a sensitivity power analysis 

typically used for normally distributed data in order to determine the minimal detectable 

effect (MDE) when using a statistical power program, such as G*Power (Faul et al., 2007). 

Nonetheless, in situations where it is difficult to recruit participants or perform standard 

parametric analyses, nonparametric alternatives have been suggested to be more appropriate 

(Field, 2012). These suggestions support the use of the type nonparametric statistical 

procedure adopted in the current research program. Moreover, future research could consider 

strategies to help reduce the need for a week-long intrusion diary, in turn, reducing 

participant burden. For example, it has been suggested that monitoring intrusions within the 

laboratory sessions in studies using the trauma film paradigm may be a reliable means of 

assessing intrusion vulnerability (Lau-Zhu, Holmes, & Porcheret, 2018). Verwoerd et al. 

(2012) assessed intrusions while participants engaged in this brief breathing task as well 
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using a subsequent 3-day paper diary. Results revealed that participants trained to direct their 

attention away from film reminders after viewing a negative film, relative to those who were 

in the control group, reported fewer lab-based intrusions and paper-based intrusions. 

Therefore, future research may benefit from examining intrusion vulnerability within the 

laboratory session while reducing study duration and minimizing participant burden.  

Negative film clips. Another limitation to consider is the use of commercially 

available negative film clips. Within this research program, the results provided support for 

the effectiveness of the film-viewing event to successfully induce a negative mood and 

subsequent intrusions. In fact, the mean number of intrusions (3.75) reported across 

experiments in the current research program is comparable to those of other studies 

(Arnaudova & Hagenaars, 2017; Bomyea & Amir, 2012; James et al., 2016; Rattel et al., 

2019; Weidmann, Conradi, Gröger, Fehm, & Fydrich, 2009). However, one could argue that 

negative film clips depicting sometimes unrealistic horror situations might make this type of 

content unsuitable for experiments with student participants. Previous research has used real-

life graphic footage, unlike the negative film clips depicting unrealistic horror situations used 

in the current research program. The possibility remains that the magnitude of negative 

emotion increase may differ depending on the type of negative film stimuli used. For 

example, Verwoerd et al. (2012) demonstrated a relationship between attentional bias to 

negative information and intrusion frequency using real-life video footage depicting road 

traffic accidents. Similarly, research demonstrating that trait anxiety was positively associated 

with intrusion frequency exposed participants to a trauma film paradigm, depicting real-life 

graphic footage (Laposa & Alden, 2008; Regambal and Alden 2009). Determining whether a 

change in an emotional state across previous studies is comparable to the magnitude of 

negative emotion increase in the current research project is difficult with regard to the 
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comparability of results due to inconsistency in measures across studies. Nonetheless, to 

address this possibility, it is helpful to consider a study by Weidmann et al. (2009). The 

authors were interested in examining the shift in negative mood across a variety of films. 

They analysed a series of films depicting graphic footage of real-life and movie scenes 

depicting traumatic events.  Results revealed that there were no significant differences 

between the films regarding the increase of mood states. While the film clips in the 

Weidmann et al. (2009) study varied in terms of commercially available films and real-life 

footage, they featured sexual and physical content shown on a continuum rather than multiple 

clips featuring different types of negative content. Furthermore, previous research has found 

different types of negative films (physical, sexual, traffic, and food) to induce intrusions 

while also resulting in different intrusion frequencies (Arnaudova & Hagenaars, 2017). 

Therefore, it may be the case that the use of film clips with a continuous storyline with 

greater personal relevance may have the capacity to elicit higher levels of intrusion frequency 

and intrusion-related distress. It should be reiterated, however, that using negative films in 

experimental research is shown to be a reliable and ecologically valid method for studying 

intrusive experiencing (Arnaudova & Hagenaars, 2017; Holmes et al., 2004; Weidmann et 

al., 2009). However, the type of negative film used may be an important factor to consider 

furthering our understanding of the precise mechanisms involved in the vulnerability to 

experience intrusions. Therefore, future research may investigate individual differences in 

intrusion vulnerability using film stimuli with a consistent and relevant theme to the target 

population. For example, film stimuli depicting road-traffic accidents may have high personal 

relevance for student participants as young people are the most common victims of road 

traffic accidents (Vassallo et al., 2007) while keeping with what is ethically found to be an 

appropriate level of emotion elicitation (Arnaudova & Hagenaars, 2017). 
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An additional methodological variation concerns the nature of the type of negative 

emotional material employed that specifically induces particular categories of emotions. In 

the current research program, the specific hypotheses under consideration, concerned more 

generally negative events that can be associated with intrusion experience. However, future 

research may wish to examine the impact of events that specifically induce particular 

categories of emotions. For example, future research could employ negative film material that 

is selected specifically to evoke state anxiety, disgust or depression, to assess whether the use 

of this material replicates current findings or whether these different emotions may be 

implicated in intrusion vulnerability differently. Using such methodology, future research is 

likely to differentiate the impact of specific emotions on intrusion vulnerability.  

Event-related stimuli selection. In considering types of stimuli that could be adapted 

for use in assessing attentional bias to event-related negative information, it should be 

recognized that using more highly negative stimuli could potentially yield different effects to 

those obtained in the current research. In the present research program, the finding that 

attentional bias to negative information was associated with intrusion frequency was only 

evident on stimulus material related to general negative information using images selected 

from a standardized picture database. However, this relationship was not evident when 

assessing attentional bias to event-related information using images taken directly from the 

film-viewing event. This raises an interesting possibility concerning attentional engagement 

with the types of image stimuli used in the dot probe task. It may be the case that the effect of 

attentional bias to general negative information on intrusion frequency was carried by the 

emotionally charged stimuli.  Therefore, future research wishing to assess attentional bias to 

event-related negative information may consider selecting more strongly negative stimuli 
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(Constantinescu, Wolters, Moore, & MacPherson, 2016) to determine the subsequent impact 

on intrusion experiencing.  

Intrusion Diary. As future research continues to employ intrusion diary as a form of 

assessment measure of intrusion experience, it will be critically important to consider current 

limitations and methodological improvements. First, it is worth noting that the utility of the 

Intrusion Diary used in the current research program is limited to people who own a 

smartphone and have a reliable Internet service. According to a Mobile Consumer Survey 

2019, Smartphone ownership in Australia is approximately 91% (Deloitte, 2019). Nationally, 

however, lack of reliable WiFi signal internet access is a key equity issues with mobile 

service complaints accounting for up to 30% of all complaints received by the 

Telecommunications Industry Ombudsman (Ombudsman, 2020). Furthermore, as was 

considered in the General Introduction, it was important to consider the possibility of 

participants having many intrusions in rapid succession. If it was left to participants to make 

their own judgements about whether these intrusions differed, this could in turn, result in 

frequency count variations that do not reflect differences in intrusion frequency. As such, it 

was thought important to include a fifteen-minute segmentation within which participants 

would report intrusions. The advantage to introducing fifteen-minute segmentation is the 

consistency within which participants would report intrusions. The disadvantage, however, is 

that this may lead to an under-estimation of intrusion frequency count. At this time, future 

research is needed to determine the average length of an intrusion episode, which will likely 

reveal the preferred segmentation window. This could be achieved by substituting the fifteen-

minute segmentation used in the present methodology with an additional prompt in the 

electronic diary that would require participants to categorize the content of intrusions.  
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When assessing individual differences in the vulnerability to experience intrusions, 

the present research program provided participants with a clear definition for what constituted 

an intrusion.  Providing participants with a clear set of instructions permitted confidence that 

the reported intrusions were elicited by the negative experience rather than any event that 

happened earlier in the week. Nevertheless, including additional features to the diary could 

further increase confidence in this conclusion. One approach would be to require participants 

to click a checkbox within the diary verifying that the intrusion reported is specific to the 

negative experience they were exposed to during the laboratory session. Another approach is 

to remind participants throughout the diary period to only report intrusions elicited by the lab-

based negative experience. Each of these approaches would enable greater confidence that 

the reported intrusion frequency and intrusion-related distress are from the negative content 

previously exposed to in the laboratory session.  

In research, diary methods are a form of self-report measure aimed to capture the 

occurrence of an event as it happens. The present research project employed the event-based 

temporal approach to studying intrusions using an electronic-based diary allowing 

participants to submit intrusions as they happened in their natural environment, hence 

improving ecological validity. Although this offered high ecological validity, the main 

limitation of this type of methodology is that it lacks experimental control, and the problem 

of missing data can be difficult to address. As mentioned previously, the present research 

program employed an event-based design, which meant participants were instructed to report 

intrusions as they occurred. When considering intrusion frequency data across the four 

experiments in the current research project, seventy-two percent of participants reported 

having at least one distressing intrusion during the one-week period, with a majority (60%) of 

intrusions reported in the first three days. Overall, the intrusion data across the four 
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experiments revealed that 23% of total intrusions over seven days occurred on day one, while 

22% of total intrusions occurred on day two and 15% on day three. In the second half of the 

reporting period, 11% of the total intrusions occurred on day four, with 10% of the total 

intrusions reported on day 5, 9% on day 6, and 10% on day 7. In line with previous trauma 

film paradigm studies (e.g., Rattel et al., 2019), results indicate that intrusions decay after the 

first three days.  On days where participants did not report any intrusions but checked in at 

the end of the day this was given a value of zero. On days where participants did not report 

any intrusions and did not check in, data was characterized as missing. Based on this, it was 

revealed that across the four experiments, on average, 18% of the data met the criteria for 

missing data. Further analysis of the missing data revealed that the majority of the data, 71% 

was from the second half of the reporting period. Data could be missing due to multiple 

reasons: participants might forget to record intrusions; some participants might not have the 

time to record an intrusion when it occurs; it could be that participants did not have an 

intrusions and forgot to check in; and the willingness of some participants to provide data 

about their intrusion experience on a daily basis for a specified period of time resulting in 

disengagement. Any of these could lead to participant noncompliance and missing data. In 

the present research project, however, the pattern of the missing data suggests that there could 

be a disengagement in the second half of the reporting period, or it could indicate genuine 

reduction intrusion frequency (with forgotten check-ins). Moreover, in considering the 

potential impact of missing data on the findings, it is worth reflecting on the intrusion decline 

in the second half of the reporting period. Together with the intrusion decline and findings 

showing the majority of the missing data was from the second half of the reporting period, it 

is reasonable to suggest that missing data may have had minimal influence on the findings. 

Nonetheless, future research could consider using a prompt, such as a custom notification 
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sound, so that participants are prompted at random intervals by the diary device to report 

whether they had any intrusive experiences in the previous hour, for example. However, even 

with the prompts, there is no guarantee that participants will respond to any of the prompts. 

Secondly, the prompt itself could be a trigger for intrusive experiencing in the week of 

keeping the diary.  

An important avenue for future research involves the consideration of using a 

laboratory task to determine whether weeklong diaries could be supplemented using lab-

based measures of intrusion experiences. This could be accomplished by measuring 

intrusions using both lab-based and diary within the same study. The possibility of using a 

lab-based task enables a direct comparison of the frequency of intrusions sampled in the 

laboratory with those recorded in a daily diary and whether this could have similar outcomes. 

Therefore, given the limitations associated with the use of intrusion diaries, future research 

could further consider the use of lab-based intrusion monitoring paradigms (Lau-Zhu et al., 

2018; Malik, Goodwin, Hoppitt, & Holmes, 2014).  

Nonetheless, diaries are widely used to study individual differences in the 

vulnerability to experience intrusions (Holmes & Steel, 2004; Schäfer et al., 2018; Woud et 

al., 2012), and within the current research program efforts were made to improve on common 

limitations such as the use of pen and paper format to record intrusions (James et al., 2016). 

Additionally, research offers support for the type of intrusion diary used in the current 

research program. Rattel et al. (2019) induced intrusions via negative film and assessed 

intrusions using a smartphone application for four days. The results revealed that the number 

of intrusions and intrusion-related distress did not differ across assessment methods (e.g., 

once-a-day evening assessment, five times a day assessment, capturing intrusions as they 

occur). The authors also suggested that the ease with which participants have access to their 
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diaries may increase compliance (Rattel et al., 2019). Such data support the use of the 

electronic-based diary in the current research program where participants were instructed to 

report intrusions as they occurred.  

Concluding Comments 

 The current research program examined whether attentional bias to event-related 

negative information and attentional bias to general negative information serves to predict 

intrusion frequency and distress following exposure to an acute negative experience, and 

potentially mediate the relationship between trait anxiety and intrusion vulnerability. For the 

moment, the present results suggest that trait anxiety predicted subsequent intrusion-related 

distress, while attentional bias to general negative information served to mediate the 

relationship between trait anxiety and intrusion frequency. Importantly, however, given the 

inconsistency in findings between the four experiments, it is important to be mindful of the 

evidence supporting these findings, and such a claim must be made with caution, as there was 

no evidence that attentional bias to event-related negative information was related to either 

intrusion frequency or intrusion-related distress. While attentional bias to general negative 

information contributed to the prediction of intrusion frequency, there was no evidence that 

this attentional bias causally contributes to either facet of intrusive experience. Successfully 

manipulating this pattern of attentional bias, in the wake of the trauma-film experience, had 

no impact on either the frequency of subsequent intrusions concerning this experience, or on 

the distress they elicited. This suggests that, while attentional bias to general negative 

information represents a marker of intrusion vulnerability, the consideration of which can 

enhance our capacity to predict both intrusion frequency and distress, this bias may not be 

functionally involved in driving such intrusive experience, and so may not represent an 

appropriate target of clinical interventions designed to attenuate intrusive experience 
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following traumatic events. Ultimately, the present findings and recommendations could 

serve to guide and strengthen further avenues of research. Emotionally negative events are 

experienced by individuals worldwide with the potential to have lasting negative effects, 

highlighting the need for continued research in this very important area. 
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