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ABSTRACT 

 Over the past several decades substantial research has been conducted 

investigating the association between attentional bias to emotionally threatening 

material and anxiety. Tasks such as the emotional Stroop, the dichotic listening 

task and the visual probe task have been used to document this association, with 

the visual probe task providing the most direct means of assessing this bias. That 

this association exists stands beyond contention, however relatively little research 

has been conducted directly examining the causal nature of this relationship. By 

using predictive and recovery approaches it is possible to determine how 

attentional bias and anxiety co vary but not the exact causal nature of this 

relationship. However, when the visual probe methodology is used attentional 

bias to threat can be directly manipulated and as such it is possible to determine 

if attentional bias to threat causally underpins the development and maintenance 

of anxiety.  

 The purpose of the current research was to deliver an extended attentional 

training task to anxious individuals by capitalising upon the ability to directly 

manipulate attentional bias using the visual probe task methodology and 

assessing the possible therapeutic benefits of such an approach. The basic 

structure of the visual probe task is as follows. First, three fixation crosses „+++‟ 

appear centrally on the screen and then disappear. This is followed by a word pair 

(threat and non threat), with each word written horizontally in capital letters, one 

above and the other below the locus of the fixation crosses. A probe, which could 

either be the character “ < ” or the character “ > ”, then appears in one of the 

spatial locations previously occupied by one of the two words. The task of the 

individual is to respond as quickly an as accurately as possible as to the direction 

of these probes. For the experimental group a contingency was introduced so that 

the probe would always appear in the location of the previously presented threat 

word. For attentional test trials this contingency was removed. An index of 

reaction times on attentional test trials reveals whether participants are attending 

towards or away from threat. 

Experiment one recruited a sample of individuals who met the criteria for 

a clinical diagnosis of social phobia. Post attentional training those individuals 

who received training designed to induce an attentional avoidance of threat 

demonstrated a pattern of probe discrimination latencies consistent with this 
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training, relative to those individuals allocated to the control group. Furthermore, 

this probe change was accompanied by a significant reduction in symptoms of 

social phobia. However, technical difficulties meant that a substantial proportion 

of individuals could not participate in the experiment. Nevertheless these results 

provided support for the validity of the causal hypothesis and the technological 

difficulties associated with administering the task online were ameliorated. Due 

to the fact that characteristics of both situational and dispositional anxiety are 

present in a clinical population a revised version of the attentional training task 

was administered to two groups of non-clinically anxious individuals to 

determine the impact that avoid threat attentional training has on each of these 

types of anxiety. 

 High trait anxious students and pregnant women were chosen for this 

purpose but due to substantial attrition these two experiments failed to provide 

sufficient evidence to evaluate the causal hypothesis. Two main reasons for this 

attrition were identified, the motivation of participants and the procedures that 

were in place to monitor their progress. To ensure that attrition would not 

compromise future experiments a series of modifications were made and the 

attentional training program was then readministered to a sample of individuals 

characterised by dispositional or situational anxiety. 

A group of self labelled worriers and a sample of Immigrating Singaporean 

students respectively, were chosen for this purpose. There was no significant 

influence of avoid threat training on attentional bias for the self labelled worriers, 

nor any evidence of an attenuation of emotional vulnerability. For the 

Immigrating Singaporean students, however; there was evidence of a significant 

reversal of attentional bias to threat post attentional training compared to the 

control group and a corresponding attenuation of emotional vulnerability and a 

trend towards a significant attenuation of emotional reactivity. The implications 

for the causal hypothesis and the therapeutic applicability are discussed as well as 

several avenues for future research. 
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Abnormal patterns of cognition are often associated with clinical and 

non clinical anxiety states and, unsurprisingly, form the basis for many 

cognitive theories of psychopathology (Beck & Clark, 1988; Beck, Emery, & 

Greenberg, 1985; Eysenck, 1991). These abnormal patterns of cognition can 

facilitate or interfere with experimental task performance (MacLeod & 

Mathews, 1991). When an experimental task requires an anxious participant 

to ignore threatening material their performance is typically impaired when 

compared to their non anxious counterparts, whereas if the task requires an 

anxious individual to detect threatening material they show facilitated 

performance. For anxious participants it is argued that such effects reflect an 

attentional bias to emotionally threatening material. There are several main 

methodological approaches which provide evidence for this supposed 

association between attentional bias to threat and anxiety, which will be 

reviewed in this chapter. The evidence for an anxiety linked attentional bias 

to threat provided by clinically anxious individuals will be discussed first 

followed by evidence derived from the non clinical literature. As the majority 

of the psychological literature uses groups of individuals defined by one of 

two broad conceptualisations of anxiety, trait or state anxiety, a definition of 

these two conceptualisations will be given. State anxiety refers to the mood 

state experienced immediately following exposure to a stressful situation 

whereas trait anxiety is conceptualised as being a relatively stable personality 

variable, which influences the frequency and intensity of state anxiety  
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reactions (Spielberger, 1972; Spielberger, Gorsuch, & Lushene, 1970).1  

The assertion that this attentional bias to threat may causally contribute 

to the development and maintenance of anxiety is known as the causal 

hypothesis, and will be named as such throughout the remainder of this 

thesis. As will be noted in the latter sections of this introduction the 

demonstration of an association between attentional bias and anxiety does 

not permit any conclusions regarding the causal nature of this relationship. 

Nevertheless, researchers frequently contend that the tendency for clinically 

anxious individuals and those individuals characterised by elevated levels of 

anxiety to demonstrate an attentional bias to threat may contribute to the 

development and maintenance of anxiety in these individuals (MacLeod, 

2005; MacLeod, Mathews, & Tata, 1986; Mathews & Mackintosh, 1998). This 

causal hypothesis has generated substantial interest because of the 

theoretical and potential applied implications it generates. The main 

approaches that can be used to assess the causal hypothesis will be reviewed 

followed by a discussion of the approach to be taken in the present research 

program. 

                                                 

1
 Throughout the thesis the terms situational and dispositional anxiety will be used. Situational 

anxiety refers to elevated levels of anxiety that are due to an external stressor, such as an exam. 

Dispositional anxiety, on the other hand, refers to elevated levels of anxiety that are experienced in 

the absence of a situational stressor, and can reflect a personality variable such as high trait anxiety or 

worry. This is not to be confused with state and trait anxiety, though the conceptualisations are 

similar. A full justification for the use of situational and dispositional anxiety will be given in chapter 

three. 
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1.1 Evidence for the Association between Attentional Bias to Threat and 

Anxiety 

1.1.1 Identification Methodology 

 Identification tasks require the participant to identify emotionally 

valanced material when the identification of this material is made difficult. If 

anxious individuals demonstrate an attentional bias to threat then this 

should operate to facilitate identification of threat target material in these 

tasks. One common type of identification task is the dichotic listening task, 

where two passages of text are presented simultaneously and participants are 

required to detect certain key words (both threatening and neutral) that can 

appear in either ear. Evidence for an attentional bias to threat is 

demonstrated if participants correctly identify more threatening than neutral 

words. 

 An attentional bias to threat, inferred because of the enhanced ability 

to correctly identify emotionally threatening rather than non threatening 

words (when the words were relevant to their fears), has been demonstrated 

in a variety of clinically anxious populations including agoraphobics and 

social phobic‟s, compared to non anxious controls (Burgess, Jones, 

Robertson, Radcliffe & Emerson, 1981) and in patients characterised by 

obsessive compulsive disorder (Foa & McNally, 1986) and panic disorder 

(Wenzel, 2006). 

 A similar pattern of performance has also been demonstrated using 

another identification task, which requires participants to identify an angry 

face embedded in an array of neutral faces. The enhanced ability of anxious 
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individuals to quickly and correctly identify this angry face has been taken as 

evidence of an anxiety linked attentional bias to threat. Social phobic 

participants show enhanced identification of angry but not happy faces 

embedded within neutral faces when compared to non anxious controls who 

demonstrated no such identification bias (Gilboa-Schechtman, Foa, & Amir, 

1999).  

 This pattern of results has been shown to exist also in non clinical, 

anxious individuals. Compared to a group of low trait anxious (LTA) 

individuals those characterised by high trait anxiety (HTA) display a 

speeding to identify angry but not happy faces embedded within an array of 

neutral faces (Byrne & Eysenck, 1995), a pattern similar to that evidenced by 

clinically anxious individuals. Further evidence for this pattern of 

identification bias was provided by Esteves (1999) using a population of 

individuals characterised by high social anxiety, who display a speeding to 

identify angry, but not happy or neutral faces, compared to low socially 

anxious individuals. 

 Although this evidence is consistent with an anxiety linked attentional 

bias to threat, the identification methodology, especially the dichotic 

listening task is subject to criticism. Specifically, it has been argued that the 

individual‟s speeded ability to correctly identify threat material may arise 

simply as a result of a response bias (MacLeod et al., 1986). Therefore, rather 

than an attentional bias to threat, when faced with uncertainty concerning 

the identity of a word anxious individuals may simply be more likely to guess 

that the word is threatening in emotional tone, whereas less anxious 

individuals will not share this response bias. In the next section evidence for 
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the association between attentional bias and anxiety is reviewed in tasks 

which employ the interference methodology, where response bias is less 

problematic. 

1.1.2 Interference Methodology 

The interference methodology is used to measure the degree to which 

the presentation of threatening material interferes with the performance of a 

central task. Participants are instructed to ignore this material and complete 

the task as quickly and as accurately as possible and hence the degree of 

interference is taken as a measure of attentional bias. The most well known of 

the interference tasks is the emotional Stroop task and evidence from 

clinically and non-clinically anxious populations will be reviewed in this 

section. In the emotional Stroop task individuals are presented with words, 

written in different ink colours, that are either affectively threatening or non-

threatening in tone. On each display the participant is required to name out 

loud the colour of the ink that the word is printed in while ignoring the 

semantic content of the word itself. If participants attend more to threat 

word content then this should selectively interfere with the individual's 

ability to name the colour of threatening words, resulting in longer colour 

naming latencies for threat words, relative to non-threat words. In contrast 

to identification tasks an attentional bias to threat will impair performance 

when threatening distracter information, rather than non threatening 

distracter information, is presented within interference tasks.   
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1.1.2.1 The Emotional Stroop Task and Clinical Anxiety  

Mathews and MacLeod (1985) presented four emotional Stroop cards 

to 24 generalised anxiety disordered outpatients. One card contained 12 

physically threatening words, one contained 12 socially threatening words 

and the other two contained affectively neutral control word pairs. As with 

classical versions of the Stroop task participants were required to name the 

ink colour of each printed word while striving to ignore the semantic content 

of the word itself. Consistent with the hypothesis that anxious patients would 

have disproportionate difficulty ignoring the threat word content the 

generalised anxiety disordered (GAD) participants took significantly longer 

to colour name the items on the two threatening word cards relative to those 

on the neutral control cards, when compared to the control group who 

showed no such colour naming difference between cards. This finding for 

GAD patients has subsequently been replicated by Mogg, Mathews and 

Weinman (1989). 

Individuals with social phobia also show this pattern of results. Hope, 

Rapee, Heimberg and Dombeck (1990) contend that an attentional bias 

towards social-evaluative threat words displayed in individuals with social 

phobia is responsible for their longer colour naming latencies on these 

words, relative to matched non threat words. This finding, in clinically 

diagnosed social phobic individuals, has subsequently been replicated by a 

number of researchers, e.g. (Amir, Freshman, & Foa, 2002; Andersson, 

Westoo, Johansson, & Carlbring, 2006; Mattia, Heimberg, & Hope, 1993; 

McNeil, Ries, Taylor, Boone, & et al., 1995; Spector, Pecknold, & Libman, 

2003). 
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The use of the emotional Stroop task has yielded evidence of slowing 

to colour name threat words in a wide variety of clinically anxious 

populations, including, spider phobia (Lavy & van den Hout, 1993; Lavy, van 

den Hout, & Arntz, 1993; van den Hout, Tenney, Huygens, & de Jong, 1997; 

Watts, McKenna, Sharrock, & Trezise, 1986), post-traumatic stress disorder 

(Dubner & Motta, 1999; Moradi, Taghavi, Doost, Yule, & Dalgleish, 1999; 

Thrasher, Dalgleish, & Yule, 1994), obsessive compulsive disorder (Cohen, 

Lachenmeyer, & Springer, 2003; Foa, Ilai, McCarthy, Shoyer, & Murdock, 

1993; Hartston & Swerdlow, 1999; Lavy, van Oppen, & van den Hout, 1994; 

McNeil, Tucker, Miranda Jr, Lewin, & Nordgren, 1999) and panic disorder 

(Buckley, Blanchard, & Hickling, 2002; Lundh, Wikstrom, Westerlund, & 

Ost, 1999; McNally, Amir, Louro, Lukach, & et al., 1994; McNally, Riemann, 

Louro, Lukach, & et al., 1992). Such findings are consistent with the 

hypothesis that an attentional bias to threat characterises clinically anxious 

individual‟s and compromises their ability  to ignore the semantic content of 

threat words. 

1.1.2.2 The Emotional Stroop Task and Non-Clinical Anxiety 

The emotional Stroop task also has been used with non-clinical, 

anxious populations. Typically, individuals with an elevated disposition to 

experience anxiety show longer colour naming latencies for threat words, 

relative to non-threat words, suggesting that they attend to threat word 

content. This pattern of results has been replicated numerous times (Fox, 

1993; Richards & French, 1990, Dawkins, 1989; Richards & Millwood, 1989; 

Russo et al., 2006).  
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For example, MacLeod & Rutherford (1992) administered the 

emotional Stroop to a group of high trait anxious (HTA) and low trait anxious 

(LTA) students under conditions of high and low stress (one week prior and 

six weeks following exams respectively). They report that HTA individuals, 

under conditions of high stress show longer colour naming latencies for 

threat as opposed to non threat words whereas LTA individuals do not 

demonstrate such a pattern of results. This suggests that HTA individuals, 

like clinically anxious individuals show an attentional bias to threat, that 

interferes with their ability to colour name threat words, and this effect is 

enhanced under conditions of high stress. This finding has subsequently been 

replicated by Rutherford, MacLeod and Campbell (2004), though Mogg, 

Mathews, Bird and Macgregor-Morris (1990) reported that all individuals, 

regardless of trait anxiety level demonstrate an attentional bias to threat 

under conditions of high stress. Fox and Knight (2005) also provide evidence 

that inducing anxiety in older adults produces similar interference on the 

emotional Stroop. Therefore, both those individuals with high trait anxiety 

and those experiencing elevations in state anxiety demonstrate longer colour 

naming latencies for threat relative to non threat words on the emotional 

Stroop, a pattern of results consistent with an anxiety linked attentional bias 

to threat. 

1.1.2.3 Some Problems Associated with the use of the Emotional Stroop 

Task 

The emotional Stroop is often criticised as not being an appropriate 

measure of attentional bias. The observed colour naming interference is 

assumed to occur on threat words because participants are demonstrating an 
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attentional bias to threat content causing a slowing to colour name threat as 

opposed to non threat words. However, the pattern of colour naming 

latencies demonstrated in the emotional Stroop may not necessarily be 

evidence of attentional bias to threat, as some other mechanism may be 

influencing performance on the task. 

The most problematic criticism of the emotional Stroop task is that 

rather than slowing to colour name threat words reflecting an attentional 

bias towards the semantic content of these words, it may be due to the fact 

that threat words can provoke an anxious response in the individual and this 

in turn induces general response inhibition, which slows colour naming. 

Therefore, it could be argued that when anxious participants read out the 

colour of a threatening word the threatening word content will provoke a 

disproportionately strong anxious state, which leads to slower colour 

naming. According to this account the differential allocation of attention to 

threat and non threat word content plays no role in the expression of this 

effect. To resolve this issue it is necessary to construct a task that more 

directly assesses an individual's selective allocation of attention in the 

presence of threat. That is, a task is needed in which attentional bias to threat 

would be revealed regardless of whether or not anxious individuals show any 

general slowing of reaction times in the presence of threatening stimuli. 

MacLeod et al., (1986) developed the visual probe task to do exactly 

this, thereby attempting to avoid the limitations of the emotional Stroop. The 

structure of this task and the evidence of its ability to measure attentional 

bias to threat in both clinical and non-clinical populations is discussed below. 
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1.1.3 Visual Probe Methodology 

The visual probe task is argued to be a more direct measure of 

attentional bias than the emotional Stroop. Rather than inferring attentional 

bias from the degree of interference displayed when individuals try to ignore 

emotional distracting information the visual probe task directly assesses 

attentional deployment by measuring how long it takes an individual to 

discriminate probes presented in the spatial locus of threat and non threat 

words. Participants exposed to the visual probe task methodology are 

required to identify a small visual probe that is presented in the spatial 

location of one of two previously presented words. These words form a pair, 

consisting of one emotionally threatening word and one emotionally neutral 

word matched on word length and frequency. One member of this pair is 

randomly presented in the upper position on the computer screen, and the 

other is presented in the lower screen position. The visual probe used varies 

between studies but the key feature is that the participant must discriminate 

between two alternative versions of the probe. For example, the visual probe 

can be either one or two dots, and the participant is required to indicate if 

either one or two dots were presented, or it can be a left or right facing arrow 

and the participant is required to indicate probe direction. If a participant is 

paying increased attention to a certain portion of the computer screen then 

they should be quicker to discriminate the identity of probes presented in 

that location, as opposed to the less attended location. Hence, an attentional 

bias to threat will be revealed by speeded probe discriminations when the 

probe appears in the spatial location of the previously presented threat word, 

as opposed to the location of the previously presented non-threat word. As 
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with the emotional Stroop task, researchers have investigated the association 

between such an attentional bias and anxiety using both clinical and non-

clinical anxiety populations. 

1.1.3.1 The Visual Probe Task and Clinical Anxiety  

MacLeod et al., (1986) first used the visual probe task methodology to 

assess attentional bias in a population of GAD patients. Consistent with the 

hypothesis that anxious individuals show an attentional bias to threat 

MacLeod et al., (1986) found that GAD individuals were speeded to identify 

probes that appeared in the spatial location of the previously presented 

threat words, as opposed to the non threat words. Control group participants 

showed the opposite pattern of results, demonstrating a speeding to detect 

probes that appeared in the location of non threat words, suggesting that 

they actually diverted attention away from the threat words. Using a 

population of clinical GAD individuals Mogg, Mathews and Eysenck (1992) 

obtained similar results, and equivalent findings have been reported when 

threatening and non threatening facial images are used in place of 

emotionally toned words (Bradley, Mogg, White, Groom, & de Bono, 1999). 

This pattern of results has been subsequently replicated, for example, 

by Tata, Leibowitz, Prunty, Cameron and Pickering (1996), in obsessive 

compulsive disorder (OCD) patients, presented with threatening words 

related or unrelated to contamination paired with appropriately matched non 

threat words. Patients diagnosed with OCD showed a pattern of probe 

discrimination latencies consistent with vigilance towards contamination 

related threat words but not social anxiety related threat words. The control 

group, consisting of LTA did not show such a pattern of probe discrimination 
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latencies suggesting no attentional vigilance towards threat related 

information. Dalgleish et al., (2003) administered the visual probe task to 

clinically anxious individuals with either GAD or post-traumatic stress 

disorder. Both groups demonstrated a speeding to identify probes that 

appeared in the location of threat words, consistent with an anxiety linked 

attentional bias to threat. Similarly, Asmundson and Stein (1994) obtained 

this pattern of results using a sample of clinically diagnosed generally socially 

anxious individuals. 

1.1.3.2 The Visual Probe Task and Non-Clinical Anxiety 

Use of the visual probe task with non-clinical populations has yielded 

a pattern of results consistent with an anxiety linked attentional bias to 

threat. Broadbent and Broadbent (1988) administered the visual probe task 

to a group of individuals from the general population, who differed according 

to their level of trait anxiety. They reported that HTA demonstrated a pattern 

of probe discrimination latencies similar to that of the clinically anxious 

individuals recruited by MacLeod et al., (1986), and also concluded that this 

was consistent with an anxiety linked attentional bias to threat. A similar 

pattern of results was reported by MacLeod and Mathews (1988) who 

recruited HTA and LTA groups from a university sample. High trait anxious 

individuals demonstrated a pattern of probe discrimination latencies 

consistent with an attentional bias to threat whereas LTA participants did 

not. Individuals characterised by elevated levels of anxiety routinely 

demonstrate an attentional bias to threatening material, such as faces 

(Bradley, Mogg, Falla, & Hamilton, 1998), faces in high socially anxious 

individuals (Pishyar, Harris, & Menzies, 2004), pictures (Koster, Verschuere, 
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Crombez, & Van Damme, 2005), social threat words (Brosschot, de Ruiter, & 

Kindt, 1999), threat words (Hunt, Keogh, & French, 2006) and this pattern of 

results is reported in studies sampling children (Heim-Dreger, Kohlmann, 

Eschenbeck, & Burkhardt, 2006) and older adults (Fox & Knight, 2005). 

Furthermore, this anxiety linked attentional bias to threat is 

hypothesised to occur not only in HTA individuals, but also in individuals 

characterised by elevated levels of state anxiety. For example, this was 

evident in Brosschot et al's., (1999) study where high state anxious 

individuals demonstrated a pattern of results indicating that they were 

shifting attention towards threatening information whereas those individuals 

not characterised by elevated state anxiety did not. A similar pattern of 

results was obtained by Mogg, Bradley, De Bono and Painter (1997) who also 

compared individuals who were either characterised by elevated state anxiety 

or not. MacLeod and Mathews, (1988) report that HTA individuals show 

greater attentional bias to threat under conditions of elevated state anxiety. 

High trait anxious individuals, individuals characterised by elevated levels of 

state anxiety and high trait anxious individuals experiencing a stressful 

situation demonstrate a pattern of probe discrimination latencies consistent 

with an attentional bias to threat. 

1.2 Approaches to Assessing the Causal Nature of the Relationship between 

Attentional Bias and Anxiety  

 The above literature review has provided numerous instances of 

studies demonstrating an association between attentional bias to threatening 

information in clinical as well as non clinical anxiety samples. This has been 

revealed through the use of identification tasks, interference methodologies 
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and the visual probe task. However, the demonstration of an association 

between attentional bias and anxiety does not permit any conclusions 

regarding the causal nature of this relationship. This section will outline and 

review evidence of several types of methodologies that have attempted to 

investigate the causal nature of this association. 

 Recovery approaches are used to demonstrate that attentional bias to 

threat and anxiety are causally related but the direction of this relationship 

cannot be ascertained using this approach alone. Predictive approaches are 

based on the premise that if attentional bias to threat causes anxiety then this 

attentional bias to threat should be evident before a stressor and be able to 

predict individual differences in anxiety response to a stressor, and on the 

basis of this assumption it is argued that attentional bias to threat causally 

produces anxiety. The manipulation approach, as the name implies, directly 

manipulates attentional bias to threat and the effects on anxiety are recorded. 

If attentional bias to threat causally mediates anxiety then increasing or 

attenuating this attentional bias to threat should correspondingly increase or 

decrease symptoms of anxiety. Evidence for each of these approaches is 

reviewed in the following sections. 

1.2.1 Recovery Approaches 

Recovery approaches have been used to demonstrate that attentional 

bias to threat and anxiety are causally related. Anxiety and attentional bias 

are measured pre and post therapy, and following a successful intervention a 

reduction in attentional bias should also be accompanied by a reduction in 

anxiety. For example, Foa and McNally (1986) assessed attentional bias to 

threat in a population of obsessive compulsive disorder patients using the 
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dichotic listening task. Two measures were taken pre and post treatment, the 

first was a measure of attentional bias reflecting the latency to detect fear 

relevant words (by means of a button press) and the second was a measure of 

anxiety using the skin conductive response (SCD). Post treatment, the latency 

to detect fear relevant words increased reflecting a decline in bias towards 

threat. This change in latency to detect fear relevant words was taken as 

evidence of a reduction in attentional bias the threat. The measure of anxiety, 

SCD, also decreased, which is indicative of a reduction in anxiety.  

Using the emotional Stroop task Lavy et al., (1993) sought to assess 

attentional bias in spider phobic individuals who met the DSM criteria for 

diagnosis of a simple phobia. After a single session of behaviour therapy, 

which reduced spider phobia, the interference demonstrated on spider 

related words was significantly decreased, this was assumed to reflect an 

attenuation of attentional bias to threat. Similar findings using a population 

of spider phobic individuals were reported by van den Hout et al., (1997) who 

used a masked and unmasked version of the Stroop task to measure 

interference pre therapeutic intervention and post (successful) therapeutic 

intervention. A decline in interference on spider related words was reported 

but the lack of a no treatment control group leaves the nature of this change 

open to speculation. 

The emotional Stroop task was also used by Mattia et al., (1993) and 

similar results were reported (using social phobic individuals) post cognitive 

behavioural group therapy. Those individuals who responded to treatment 

showed a significant reduction in colour naming latencies for social threat 

compared to neutral words but not for physical threat words, which led to the 
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conclusion that this specific cognitive change was associated with clinical 

improvements. Thus far a reduction in attentional bias to threat following 

successful therapeutic attenuation of anxiety has been shown using obsessive 

compulsive, social phobic and spider phobic individuals, and a similar 

pattern of results is also evident using generalised anxiety disorder 

outpatients. Using a card based Stroop task and an attentional search 

paradigm (where the participant was required to search for a target amongst 

threatening distracters) Mathews, Mogg, Kentish and Eysenck (1995) report 

that following successful anxiety management training participants 

demonstrated significant change on both of these measures. That is, as 

patients anxiety symptoms reduced with treatment they were faster to colour 

name threatening words and quicker to find a neutral target amongst 

threatening distracters. Indeed, there were no significant differences between 

the treatment group and the non anxious control group on either of these 

measures post treatment. 

The demonstration that attentional bias to threat and emotional 

vulnerability are attenuated following successful therapeutic intervention is 

not sufficient evidence that to assert that the relationship is causal. 

Equivalent results would be obtained whether attentional bias to threat 

caused anxiety or anxiety caused attentional bias. One way to overcome this 

problem and to assess the causal relationship between anxiety and 

attentional bias would be to determine if a measure of the magnitude of 

attentional bias to threat was predictive of the magnitude of anxiety response 

to a stressor. 
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1.2.2 Predictive Approaches 

The predictive approach to investigating the causal hypothesis is based 

on the assumption that the degree of attentional bias shown by an individual 

should predict later anxiety response to a stressor. That is, if attentional bias 

to threat causally contributes to the development and maintenance of anxiety 

then a measure of attentional bias prior to exposure to a stressful situation 

should predict the magnitude of anxiety expressed upon exposure to that 

stressor. MacLeod and Hagan (1992) administered the emotional Stroop to a 

group of women about to undergo a colposcopy procedure (a test for cervical 

cancer). Slowing of colour naming latencies for threat relative to non threat 

words was measured prior to the colposcopy was used as an index of 

attentional bias to threat. If attentional bias to threat causally mediates the 

expression of anxiety then this index should be predictive of the emotional 

response shown by those women who subsequently receive a diagnosis of 

cervical cancer. Indeed, this is what MacLeod and Hagan (1992) found. The 

magnitude of the women‟s initial pattern of colour naming latencies, taken as 

an indication of an anxiety linked attentional bias to threat was the best 

predictor of their emotional response to diagnosis of cervical pathology. That 

is, a greater attentional bias to threat was predictive of a greater anxious 

response to the stressor.  

Unlike recovery approaches where assessing the direction of the 

causal hypothesis was compromised this methodology shows that attentional 

bias to threat precedes and predicts anxiety response to a stressor. However, 

using this approach it is still not possible to determine if attentional bias to 

threat causes anxiety. It may simply be that the reduction in attentional bias 
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and the attenuation of emotional vulnerability is due to a common third 

factor influencing emotional response to a stressor. As will be recalled the 

visual probe task is the most appropriate tool for manipulating attentional 

bias as it is not subject to the same criticisms as the previous methodologies. 

Furthermore, the visual probe task can be modified to permit the direct 

manipulation of attentional bias to threat. Only using this approach can the 

causal hypothesis be adequately evaluated and this is the approach taken by 

MacLeod, Rutherford, Campbell, Ebsworthy and Holker (2002). 

1.2.3 The Manipulation of Attentional Bias 

MacLeod et al., (2002) recruited participants reporting mid range levels 

of trait anxiety and asked them to complete a modified version of the visual 

probe task which was designed to induce attention towards or away from 

threat. This was accomplished by arranging a systematic contingency 

between threat word position and visual probe position. For participants 

allocated to the avoid threat training condition the visual probe would always 

appear in the spatial location opposite that of the previously presented threat 

word. This was done to encourage the attentional avoidance of emotionally 

threatening material. For participants allocated to the attend threat training 

condition the visual probe would always appear in the spatial location of the 

previously presented threat word. This was done to encourage attentional 

vigilance to emotionally threatening material. To test the efficacy of this 

attentional manipulation, on a subset of trials this contingency was removed, 

and the visual probe could appear in the spatial location of either the threat 

or neutral word. Probe discrimination latencies on these test trials served to 

reveal the tendency for participants to avoid or attend to emotionally 



 

 

28 

 

threatening material. Following attentional training participants were 

exposed to an anagram stressor task, which is designed to elicit state anxiety. 

If the attentional training procedure serves to induce a differential pattern of 

attentional response to emotionally threatening material, the causal 

hypothesis can then be directly assessed by comparing training group 

differences in anxiety response to this stressor. For participants allocated to 

the attend threat training condition the causal hypothesis predicted that 

participants would show a disproportionate elevation of anxiety following the 

anagram stressor task, compared to participants who received avoid threat 

attentional training. 

Using this training procedure MacLeod et al., (2002) were able to 

successfully induce a group difference in attentional response to threat. On 

attentional test trials it was revealed that participants who received avoid 

threat training showed a pattern of probe discrimination latencies consistent 

with the avoidance of emotionally threatening material, whereas participants 

who received attend threat training showed a pattern of probe discrimination 

latencies consistent with the attentional vigilance towards emotionally 

threatening material. Most importantly, when emotional reactions to the 

anagram stress task were analysed those participants who were trained to 

avoid emotionally threatening material displayed attenuated dysphoric 

reaction to the anagram stressor, compared to the attend threat group. Using 

the same methodology MacLeod et al., (2002) subsequently replicated the 

attentional training results of this initial experiment. Furthermore, they 

showed that the degree to which participants were induced to develop an 

attentional avoidance of threat was inversely related to the magnitude of the 



 

 

29 

 

attenuation of anxiety response to the subsequent anagram stressor task. 

Therefore, MacLeod et al., (2002) have provided direct evidence confirming 

that attentional bias can make a causal contribution to anxiety vulnerability. 

Further experiments conducted by Lynlee Campbell and colleagues at The 

University of Western Australia, and cited by Mathews and MacLeod (2002) 

support these findings.  

While such findings indicate that attentional bias can make a causal 

contribution to anxiety responses evoked by lab stressors they do not permit 

the conclusion that attentional bias may mediate the expression of 

naturalistic anxiety in real life settings. Inducing an attentional bias towards 

or away from threat in controlled environments does not mean that it is 

possible to replicate this finding in a naturalistic setting. To determine if 

attentional bias to threat makes a causal contribution to anxiety responses 

outside of the lab a version of the attentional training task needs to be 

developed for use within the naturalistic environment.  

There are several issues that may make implementation of attentional 

training task outside of the lab difficult. Firstly, a pre-existing attentional bias 

may operate differently from one temporarily induced in the lab setting and 

may be more resistant to change (Nay, Thorpe, Roberson-Nay, Hecker, & 

Sigmon, 2004). Secondly, this modification of attentional bias may be 

transitory due to the relatively brief attentional training session. If 

attentional training is to be used in a naturalistic environment to attenuate 

attentional bias to threat then it is of interest to induce a more enduring 

change. This is especially true for individuals characterised by dispositional 

anxiety where significant improvement in anxiety symptoms may be 
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dependent upon a more enduring change (MacLeod et al., 2002). Lastly, the 

contrived lab based stressor may not necessarily reflect the types of anxiety 

that individuals experience in the naturalistic environment or how changes in 

induced attentional bias affect anxiety vulnerability. Therefore, to adequately 

assess if attentional bias causally contributes to the expression of naturalistic 

anxiety it is necessary to recruit participants in an environment outside of the 

lab. 

An attempt to accomplish this was made by Campbell and colleagues 

(see Mathews and MacLeod, 2002, experiments seven and eight). Over a 

period of several weeks high trait anxious students were given ten lab based 

sessions of an attentional training program. They could either be allocated to 

the experimental condition (avoid threat training contingency) or the control 

condition (no contingency). As expected, those participants trained to avoid 

threat came to show a pattern of probe discrimination latencies consistent 

with the attentional avoidance of threat whereas those participants allocated 

to the control condition did not. Furthermore, participants in the 

experimental group evidenced a reduction in trait anxiety from pre to post 

attentional training whereas the control group participants did not. However, 

the study was compromised by the fact that there was a significant group 

difference in trait anxiety pre training, with those individuals allocated to the 

avoid threat attentional training contingency having higher trait anxiety 

scores. Although encouraging, and certainly consistent with the causal 

hypothesis this result does not permit us to determine if attentional bias 

makes a causal contribution to anxiety pathology or to non clinical anxiety 

outside the lab setting. It should also be noted that not all individuals who 
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have clinical anxiety manifest attentional biases, suggesting that the presence 

of attentional bias is not a necessary cause. However, the reviewed evidence 

does suggest that attentional bias may play a causal role in the development 

and maintenance of anxiety.1 

1.3 The Use of an On-Line Version of the Visual Probe Task to Attenuate 

Clinical and Non-Clinical Anxiety in a Naturalistic Environment 

To successfully administer the attentional training task over an 

extended period of time and in a naturalistic environment it was necessary to 

deliver the task in a manner that could readily be accessed by participants 

outside the laboratory. To this end an internet delivered attentional training 

task was developed by Lih Yi Soong ( MacLeod, Soong, Rutherford & 

Campbell, 2007), written using the JAVA programming language that can be 

accessed by participants online and in their own home, each day for the 

duration of the attentional training task. Before this internet delivered 

program could be used for training purposes it was necessary to validate that 

the online training program could reliably detect attentional bias to threat 

and discriminate between individuals who met the DSM-IV criteria for GAD 

and those who did not (study one). To accomplish this, individuals were 

recruited through online advertisements and bulletin boards, and then 

completed an online checklist to determine their suitability for inclusion in 

                                                 

1
 It should be noted that delayed or impaired disengagement from threat has recently been proposed as 

a possible alternative explanation for the relationship between anxiety and attention (see for example 

Fox, Russo, Bowles, & Dutton, 2001; Fox, Russo, & Dutton, 2002). This theory asserts that rather 

than attentional bias to threat possibly causing elevated anxiety it is the inability of individuals to 

disengage attention from threat that leads to problematic anxiety. The issue of impaired 

disengagement from threat is considered fully in the discussion section of this thesis. 
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the study (if they met the DSM-IV criteria for a diagnosis of GAD). A control 

group of individuals (who reported no current or past history of anxiety) 

were used to determine if the attentional training could reliably distinguish 

between GAD and control participants.  As predicted GAD individuals were 

quicker to respond to probes when they appeared in the location of the 

previously presented threat word as opposed to the non-threat word. In 

comparison, control group participants were slowed to detect probes that 

appeared in the location of the previously presented threat word.  

The second experiment was designed to determine if the attentional 

training task could modify attentional response to threat (this was 

accomplished by using the attentional bias manipulation methodology 

discussed previously). First year psychology students were recruited online 

and randomly assigned to either an avoid threat or an attend threat 

attentional training condition. Compared to those individuals who received 

avoid threat attentional training, individuals in the attend threat condition 

demonstrated a pattern of probe discrimination latencies consistent with an 

attentional bias to threat. Most importantly, these results replicate the 

findings of MacLeod et al (2002) when attentional training was administered 

within a lab based setting. 

Taken together these two studies serve to validate an online version of 

the visual probe task which provided results comparable to previous offline 

versions of the task. As such it is now possible to introduce a contingency into 

this online attentional training task to assess whether attentional bias makes 

a causal contribution to real life experiences of clinical and normal anxiety 

occurring in the real world. 
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1.4 Goals of the Current Research and Overview 

 The preceding literature review has demonstrated that a robust 

association between anxiety and attentional bias to threat exists and the gold 

standard of measuring this association is the visual probe task methodology. 

Several methods of assessing the causal relationship between these two 

factors were then reviewed, of which the manipulation of attentional bias, 

provides the most direct means of elucidating this relationship. Using the 

visual probe methodology an attentional task has been developed, which 

permits the direct manipulation of attentional bias, and an on-line version of 

this task can be administered to participants outside of the lab setting.  

 Building upon the promising results presented by MacLeod et al., 

(2002) and Mathews and MacLeod (2002), the present program of research, 

using an on-line approach, will deliver an extended version of the attentional 

training task firstly to a group of clinically anxious individuals, and secondly 

to groups of individuals experiencing naturalistic (but not clinical) anxiety in 

real life settings. By administering this extended, online, version of the 

attentional training task to these participants it will be possible to answer 

several important questions. Firstly, it will be possible to determine whether 

attentional training can be used to modify attentional bias to threat in 

emotionally vulnerable individuals in the real world. Secondly, if it proves 

possible to modify attentional bias to threat in anxious individuals then it will 

also be possible to evaluate the causal hypothesis, that attentional bias to 

threat makes a causal contribution to the expression of anxiety. This will be 

made possible by examining whether anxiety is influenced by reducing 

attentional bias to threat. If attentional bias to threat can be successfully 
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attenuated and the predicted reduction in emotional vulnerability is also 

evident then the therapeutic applicability of the extended, online attentional 

training task can be evaluated. To adequately answer these questions it will 

be necessary to successfully administer the online attentional training task to 

participants in the naturalistic environment and examine anxiety symptoms 

experienced in real world settings. The next chapter will discuss the results of 

administering the on-line attentional training program to a sample of 

individuals reporting clinical anxiety symptoms. This will permit the 

evaluation of the causal hypothesis in a self report clinical sample, that is, if 

attentional bias to threat causally contributes to the expression of clinical 

anxiety. 
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SECTION ONE: CLINICAL ANXIETY 

CHAPTER 2 : EVALUATING THE STATUS OF THE CAUSAL 
HYPOTHESIS USING A SAMPLE OF ANXIOUS INDIVIDUALS 

EXPERIENCING CLINICAL SYMPTOMS OF ANXIETY 
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2.1 Experiment One 

This experiment administered an extended version of the lab based 

training methodology reported by MacLeod et al., (2002), in a real life 

setting, to a group of individuals experiencing clinical anxiety symptoms. The 

goal of administering attentional training was to determine if attentional bias 

to threat causally contributes to clinical anxiety and if by reducing attentional 

bias to threat clinical symptoms of anxiety can also be reduced. To achieve 

this goal a suitable population of individuals needed to be recruited. To 

define this suitable population several criteria were developed. Firstly, the 

population was required to experience clinical anxiety symptoms and 

secondly, attentional bias to threat related information must be an 

established feature of this anxiety disorder. Individuals with social phobia 

were chosen as the ideal candidate population for the reasons discussed 

below.  

2.1.1 Emotional Characteristics of Social Phobia  

Individuals diagnosed with social phobia are characterised by a 

persistent fear of situations within which they are required to interact with 

strangers, or when they are exposed to possible scrutiny by others (Furmark, 

Tillfors, Stattin, Ekselius, & Fredrikson, 2000; Mattick & Clarke, 1998; Rapee 

& Heimberg, 1997). Anticipatory anxiety is common, which often leads to the 

active avoidance of the anxiety provoking situation or the endurance of it 

with great distress (Diagnostic and statistical manual of mental disorders 

(4th ed.), 1994). This anxiety commonly arises due to the individual‟s fear 

that they will embarrass themselves or appear foolish in front of others. 
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Recent research has indicated that to adequately measure symptom 

severity in social phobia, questionnaires should distinguish between the 

separate symptom clusters containing fears associated with being scrutinised 

during routine daily activities, where interaction with other individuals is not 

necessary for anxiety to occur, from the symptom cluster concerning those 

fears associated with mixing and interacting with others during social 

situations which often are associated with social skills deficits (Mattick & 

Clarke, 1998; Osman, Gutierrez, Barrios, Kopper, & Chiros, 1998). These two 

dimensions of social phobia have led to the DSM-IV distinguishing between 

discrete social phobia and generalised social phobia (Diagnostic and 

statistical manual of mental disorders (4th ed.), 1994).  

To separately assess these two dimensions of social phobia, the Social 

Phobia Scale (SPS) and the Social Interaction Anxiety Scale (SIAS) were 

developed by Mattick and Clarke (1998), and these instruments will be used 

to measure symptom severity in this experiment. The SPS is designed to 

measure those symptoms associated with discrete social phobia, such as fear 

of being scrutinised by others during activities such as eating, drinking, 

writing and walking. This dimension of social phobia has been thought to 

reflect cognitive aspects of the disorder, particularly the cognitive monitoring 

for signs of being scrutinised (Mattick & Clarke, 1998). The SIAS measures 

those symptoms associated with generalised social phobia and, as such, 

assesses fear of interacting with others in social situations. Scores on each of 

these two questionnaires have been found to correlate, though a high score 

on the SIAS does not mean that the same individual necessarily will display 

heightened anxiety on the SPS, as the person may only fear social 
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interactions (Mattick & Clarke, 1998). These measures were chosen not only 

because they measure these two distinct features of social phobia but because 

they were not copy righted and thus it was possible to make them available 

on line to participants. 

2.1.2 Attentional Bias to Threat in Individuals with Social Phobia 

Individuals with social phobia have been shown to selectively direct 

attentional resources towards threat stimuli. As outlined in Rapee and 

Heimberg‟s (1997) cognitive behavioural model of social phobia, researchers 

have proposed that this scanning and monitoring of threat may causally 

contribute to the expression and maintenance of anxiety symptoms 

experienced by individuals with social phobia. In the lab setting, this 

attentional bias to threat has been demonstrated in individuals with social 

phobia using the emotional Stroop and the visual probe task. As will be 

recalled, when participants are administered the emotional Stroop task they 

are required to name the colour that a word is printed in, while ignoring the 

word itself. Typically, anxious individuals take longer to name the colour of 

the word if that word is a threatening one, in contrast to a neutral one. Non-

anxious individuals do not show this pattern of results.  

Hope et al., (1990) report that individual's with social phobia show 

slower colour naming latencies for social threat words relative to non threat 

words, consistent with an attentional bias to socially threatening 

information, whereas control group participants do not show this pattern of 

slowing. This slowing is positively correlated with individuals‟ self reported 

behavioural avoidance of their feared situations, and Hope et al., (1990) 

argue that this measure can be thought to result from self perceived 
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vulnerability in social situations. Similar results have also been reported by 

Becker, Rinck, Margraf and Roth (2001), who found that patients with social 

phobia who were characterised by a fear of giving speeches showed a slowing 

to colour name speech related threat words relative to non speech related 

neutral words, compared to non social phobic individuals. Amir et al., (2002) 

reported that individuals who met the DSM-IV criteria for generalized social 

phobia demonstrate disproportionately slow colour naming latency for social 

threat words compared to non threat words, relative to control group 

participants. 

Evidence of attentional bias to threat in social phobia also has been 

forthcoming when the visual probe task is used. For example, Asmundson 

and Stein (1994) administered a visual probe task to a group of 24 

individuals with a clinical diagnosis of generalised social phobia. Compared 

to 20 control participants who had no anxiety problems, those with an 

anxiety diagnosis demonstrated faster probe discrimination latencies when 

the probe appeared in the same spatial location as that of previously 

presented social threat words, rather than in the locus of neutral words, 

indicative of an attentional bias to social threat. Asmundson and Stein (1994) 

postulate that this attentional bias, which they termed hyper vigilance for 

threat, perpetuates symptoms of social phobia by facilitating the processing 

of anxiety provoking stimuli in the environment. These findings have been 

replicated recently by Musa, Lepine, Clark, Mansell and Ehlers (2003), who 

report that not only do social phobia patients demonstrate speeded probe 

discrimination latencies for probes in the location of social threat words, but 

non-patients without anxiety difficulties are selectively slowed to 
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discriminate such probes, suggesting that they avoid social threat words. 

Supporting the views of previous researchers, Musa et al., (2003) 

hypothesise that this attentional bias to social threat words causally 

contributes to the genesis and maintenance of anxiety symptoms in social 

phobia. Although the association between social phobia and attentional bias 

to threat is well established, and while many researchers hypothesise that 

this attentional bias to threat causally influences anxiety symptoms in social 

phobia, currently there is no direct evidence for this causal account of the 

association. 

The main aim of this experiment will be to directly test whether 

attentional bias to threat makes a causal contribution to the expression of 

anxiety symptoms in social phobia. If, as hypothesised by previous 

researchers, the attentional bias to threat displayed by individuals with social 

phobia causally contributes to their anxiety symptoms then the attenuation 

or reversal of this attentional bias to threat should correspondingly attenuate 

the clinical anxiety symptomatology of social phobia.  

To assess the causal role that attentional bias may play in the 

expression of such clinical symptoms, participants will be assigned to either 

one of two attentional training conditions. For participants allocated to the 

experimental condition a systematic contingency between the visual probe 

position and threat word position will be introduced to all training trials with 

the aim of encouraging a tendency to avoid threat. For participants allocated 

to the control condition this contingency will not present. Attentional test 

trials will be delivered prior to attentional training to ensure no group 

differences in attentional bias are present pre training. Attentional test trials 
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will be delivered again post attentional training to determine if an induced 

group difference is evident post attentional training. The attentional training 

was delivered across a period of 14 days. 

If a post training difference in attentional response to threat is 

successfully induced between participants in the experimental and control 

condition, then we can assess whether attentional response to threat plays a 

casual role in clinical anxiety symptomatology by examining scores on the 

SIAS and the SPS. According to this causal account those individuals 

allocated to the experimental condition should show a reduction in anxiety 

scores on these anxiety scales from pre to post training, whereas this should 

not be the case for individuals in the control condition.  

2.2 Method 

2.2.1 Participants 

Potential participants were initially informed of the study through 

advertisements placed on websites targeting individuals with social phobia. 

Search engines were used to find suitable websites, by entering keywords 

such as social anxiety and social phobia. The advertisements informed 

potential participants that researchers at The University of Western Australia 

were running an experimental trial for social phobia, with the goal of 

assisting people who experience anxiety in social situations. Individuals for 

whom anxiety in social situations had a negative impact on their life were 

invited to complete a brief, on-line seven item questionnaire which checked 

whether the diagnostic criteria for social phobia from the DSM IV (1994) 

were met. This social phobia Diagnostic Questionnaire was used to determine 
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eligibility for participation in the experiment, and only those prospective 

participants who met the clinical criteria for a diagnosis of social phobia were 

invited to take part. A copy of this questionnaire can be seen in Appendix A 

and the instrument will be fully discussed in section 2.2.2.2.  

2.2.2 Materials 

2.2.2.1 Word List Construction 

Ninety six word pairs, each consisting of a threat word and a matched 

non threat word were required for use in the experiment. The threat member 

of the word pair had to be both relevant to the concerns of the specific 

anxious population under study, and threatening in emotional tone. To 

accomplish this, a list of 200 candidate word pairs was first prepared, where 

the threat member of the pair was considered to be both threatening and 

relevant to the concerns of individuals with social phobia, and was matched 

on word length and exact frequency of use according to the norms supplied 

by Kucera and Francis (1967) to the other word considered to be emotionally 

neutral in context. Next, these 200 candidate word pairs were given to seven 

trainee clinical psychologists, with the instruction that they first rate each 

word on a seven point scale according to how threatening it was perceived to 

be (where 3 was equal to high safety and -3 was equal to high threat, and 0 

was neutral). When the rater gave a negative numerical rating to any word 

(meaning that the rater considered this word to have a threatening emotional 

tone) then the rater also was required to indicate if they thought the word 

was relevant or irrelevant to the concerns of individuals with social phobia. 
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These ratings were used to select the final 96 word pairs to be incorporated 

into the experiment, in the following manner. 

First, to satisfy the requirement that the threat word member of each 

word pair used in the study needed to be relevant to the concerns of 

individuals with social phobia, any candidate word pair in which the threat 

word was not rated as relevant to such concerns by at least three of the seven 

raters was excluded from the pool of candidate word pairs. Next, to ensure 

that the non threat partners of the remaining word pairs were indeed non 

threat any candidate pair for which the supposed non threat member did not 

receive a mean valence rating above zero also were excluded from the 

candidate word pair pool. Finally, from the remaining candidate word pairs, 

the 96 pairs within which the threat word had received the highest mean 

threat rating were selected to form the final stimulus set for use in the 

experiment. Across these 96 pairs, the threat words had received a mean 

threat rating of -1.02 and the non threat words had received a mean threat 

rating of 0.33. These 96 word pairs can be seen in Appendix B. 

2.2.2.2 The Social Phobia Diagnostic Questionnaire  

The Social Phobia Diagnostic Questionnaire was administered to 

potential participants to determine if they met the clinical diagnostic criteria 

as specified by the DSM-IV (Diagnostic and statistical manual of mental 

disorders (4th ed.), 1994), and only if potential participants met this criteria 

were they eligible to participate in the study. Each of the questions on the 

Social Phobia Diagnostic Questionnaire was designed to ascertain whether 

one of the seven DSM-IV criteria was met. This questionnaire can be seen in 

Appendix A.     
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Question one asked the participant whether they experienced, in social 

or performance situations, a marked or persistent fear of acting in a way that 

may embarrass or humiliate them. Question two asked if exposure to the 

feared social or performance situation provoked anxiety. Question three 

asked if they believed others saw their fear as excessive or unreasonable. 

Question four asked if they either avoided the feared situation or endured it 

with great distress. Question five asked if this anxiety interfered with other 

aspects of their lives. Question six asked whether they were taking 

medication that may have caused these symptoms. Question seven asked if 

they had another diagnosed psychological condition. To be eligible for 

participation individuals were required to answer yes to each of first five 

questions and no to questions six and seven.  

2.2.2.3 Social Phobia Symptom Severity Measures 

The Social Phobia Scale (SPS) and the Social Interaction Anxiety Scale 

(SIAS) were administered pre and post attentional training (Mattick & 

Clarke, 1998). The Social Phobia Scale (20 items in total) and the Social 

Interaction Anxiety Scale (19 items in total) require the participant to 

indicate, on a five point Likert scale, the degree to which they feel each 

statement is characteristic of them (0 meaning not at all, and 4 meaning 

extremely). The SPS is designed to measure those symptoms associated with 

discrete social phobia, such as fear of being scrutinised by others during 

activities such as eating, drinking, writing and walking. The SIAS is designed 

to measure those symptoms associated with generalised social phobia and, as 

such, assesses fear of interacting with others in social situations. 
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Both the Social Phobia Scale and the Social Interaction Anxiety Scale 

demonstrate high internal consistency, with Mattick and Clarke (1998) 

reporting a Cronbach's alpha of 0.89 and 0.93 for a clinical social phobia 

sample respectively, and Osman et al., (1998) reporting a Cronbach‟s alpha of 

0.90 and 0.91 respectively for an unselected college sample. Both scales also 

demonstrate high test-retest reliability with correlations of 0.93 and 0.92 

being obtained with a 12 week inter-test interval (Mattick & Clarke, 1998). 

The Social Phobia Scale and the Social Interaction Anxiety Scale discriminate 

between social phobic, agoraphobic and unselected non clinical college 

samples (Mattick & Clarke, 1998), and also between those individuals with 

social phobia and those with speech phobia, generalised social phobia (a 

separate disorder from social phobia) and avoidant personality disorder 

(Ries et al., 1998). Of importance to their present use is the fact that the 

Social Phobia Scale and the Social Interaction Anxiety Scale are sensitive to 

treatment induced changes in anxious symptomatology (Cox, Ross, Swinson, 

& Direnfeld, 1998; Ries et al., 1998; Rosser, Erskine, & Crino, 2004). Thus 

the two scales are reliable and valid measures of social phobia 

symptomatology that are sensitive to changes in these symptoms post 

intervention. 

Cox et al., (1998) recorded a reduction on both the SPS and the SIAS of 

8.04 and 8.16 points with effect sizes of 0.50 and 0.54 respectively after 

administering group CBT therapy. Cox et al., (1998) also reported that the 

SIAS and the SPS were the most sensitive measures of therapeutic change, 

when compared to other measures of social phobia symptom severity. 

Although no post treatment scores were provided Ries et al., (1998) noted a 
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CBT induced reduction in scores on both the SPS and the SIAS, with effect 

sizes of 0.54 and 0.83 respectively. For individuals clinically diagnosed with 

generalised social phobia, assessed using only the SPS, Blomhoff, Haug, 

Hellstrom, Holme, Humble, Madsbu and Wold (2001) observed a mean 

reduction of 12.05 points when exposure therapy was administered alone, 

14.3 points when Sertraline was used alone and 15.23 points when these were 

administered together. Rosser et al., (2004) reported a mean decline of 12.5 

points on the SPS and 10.8 points on the SIAS after CBT was administered to 

individuals clinically diagnosed with social phobia. When this same CBT 

regime was administered along with antidepressants a reduction in 12.9 

points on the SPS and 12.4 points on the SIAS was recorded. These findings 

indicate the magnitude of change on the SPS and SIAS that accompanies the 

successful implementation of conventional intervention approaches for social 

phobia. 

2.2.3 The Visual Probe Task 

Every trial followed the same general format, which was as follows. 

Firstly, three fixation crosses „+++‟ appeared centrally on the screen for 500 

ms, and then disappeared. This was followed by a word pair, with each word 

written horizontally in capital letters, one above and the other below the 

locus of the fixation crosses. The word pair appeared for 500 ms, with the 

threat member being presented with equal frequency in the upper and lower 

screen position. A probe, which could either be the character “ < ” or the 

character “ > ”, then appeared in one of the spatial locations previously 

occupied by one of the two words. The identity of the probe was randomly 

varied from trial to trial. The task of the participant was to indicate probe 
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identity as quickly and as accurately as possible by pressing one of two keys 

on a keyboard, each corresponding to one type of probe.   

2.2.3.1 Attentional Test Trials 

Across trials in the attentional test blocks, the visual probes appeared 

with equal frequency in the spatial locations previously occupied by either 

the threat or the non threat word. Given that there was equal probability that 

the threat word would appear in the upper or lower position of the computer 

screen, and in each case there was an equal probability that the probe could 

appear in either the upper or the lower screen position there were four 

possible threat word-probe conditions within attentional test blocks. These 

were, the threat word and the probe presented in the upper screen position 

(WUPU), the threat word and the probe presented in the lower screen 

position (WLPL), the threat word presented in the upper screen position and 

the probe in the lower screen position (WUPL) and finally the threat word 

presented in the lower screen position and the probe presented in the upper 

screen position (WLPU). 

2.2.3.2 Attentional Training Trials 

For participants assigned to the experimental condition, during blocks 

of attentional training trials the visual probe always appeared in the spatial 

location previously occupied by the non threat word. The purpose of this was 

to encourage the development of a tendency to orient attention away from 

the threat member of the word pair. For participants assigned to the control 

condition, during blocks of attentional training trials the visual probe 

appeared with equal frequency in the spatial location previously occupied by 



 

 

48 

 

either the threat or the non threat word. These trials were designed to neither 

encourage attention towards or away from the threat member of the word 

pair.  

2.2.3.3 The Configuration of Attentional Test and Attentional Training 

Blocks 

384 attentional test trials were administered in a single attentional test 

block on day one of the study, prior to delivery of any attentional training 

(pre attentional training). A further 384 attentional test trials were 

administered in a single attentional test block on day 16 of the study, post 

delivery of all attentional training (post attentional training). The 96 word 

pairs described in section 2.3.2.1 were repeated four times each within each 

of these two attentional test blocks. On each of these trials there was an equal 

probability of each of the four possible conditions described in section 2.2.3.1 

being presented. Training sessions consisting of 192 trials were given on each 

of the intervening 14 training blocks. The 96 word pairs were presented twice 

in each of the attentional training blocks. 

2.3 Procedure 

In total 14 attentional training blocks were delivered at the rate of one 

per day, to participants, with attentional assessment blocks delivered on the 

day before and the day after these 14 days of attentional training. Thus, the 

experiment lasted 16 days in total. The choice of an appropriate length of 

time to administer training was guided by two main criteria. Firstly, it was 

desirable that training should be long for a robust change in attentional bias 

to be induced. Secondly, however; training could not be so long that 
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individuals would be reluctant to participate, or would likely decide to 

withdraw before training was completed. Fourteen blocks, each lasting 

approximately 12 minutes was considered to be an appropriate compromise 

between these competing demands. As there is no literature concerning how 

changes in attentional bias may decay between training blocks it was decided 

to administer blocks on a daily basis. Revisions to this training configuration 

will be reconsidered in light of experimental results.  

Participants who met the diagnostic criteria for Social Phobia were 

directed to either the experimental or the control condition webpage, 

according to their allocation. Each webpage contained 16 links, one 

corresponding to each day of the task. The SIAS and the SPS were 

administered online pre attentional assessment on the first day and pre 

attentional assessment on the last day of the task. Once participants clicked 

on the appropriate links a series of instructional windows popped up. 

Participants were instructed to complete the task in the same location and at 

the same time each day over 16 consecutive days. Participants were told to 

first set the resolution of the computer screen to 800 by 600 pixels, to set 

font size to small and were provided with directions to do this. Participants 

were instructed to then sit 60cm away from the computer screen, and to 

check that the test arrow appeared in the middle of the instruction page after 

the program loaded. It was emphasised that once started the experimental 

window could not be closed or minimised and that they must allow an 

uninterrupted block of approximately 12 minutes to complete the task. Once 

participants had been presented with these instructions and clicked ok, they 

were prompted to enter their gender, age and participant code. It should be 



 

 

50 

 

noted that although participants were told to allow for an uninterrupted 

period to complete the task it is possible that some interruptions may have 

occurred. This would either force the participant to close and restart the 

training program or leave it open and come back to it. If the latter occurred 

this would be evidenced by an abnormally long reaction time on one trial; 

however it would be very difficult to check if an individual restarted the 

training. An interruption of this sort would be of serious detriment to 

training so it was stressed to participants that they should make every effort 

to ensure they were not interrupted. As the training task only lasts on average 

12 minutes it was thought to be a reasonable request. 

Participants were then told what a trial would look like. They were 

provided with directions as to how to complete the task and instructed to 

respond as quickly and as accurately as possible. If these instructions were 

understood they began the task, or else they reviewed the instructions again. 

At the end of the block a thank you page appeared (with a reminder to log on 

again the next day), and the participant was instructed to close the browser 

window. If a participant missed a day of training a reminder email was sent 

asking them to please continue participation.  

2.4 Results 

2.4.1 Participants Characteristics 

 247 individuals who responded to the advertisements met the criteria 

for participation in the study. However, largely due to technical difficulties 

that will be discussed more fully in later sections only twenty six individuals 

were able to operate the attentional training program on their home 
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computers and hence take part in the experiment. Table 2.1 shows the 

numbers of males and females, and the mean age of participants randomly 

allocated to each Attentional Training Condition. There was no significant 

difference between the Control Condition and the Experimental Condition in 

terms of either the ratio of males and females (X2 = 0.735, df = 1, p = 0.391), 

or mean participant age (t (23) = 0.069, p = .946).  

 

2.4.2 The Impact of Training on Attentional Bias 

Participants were required to meet a minimum 80% probe 

discrimination accuracy on each attentional test block. The mean accuracy 

obtained by participants was 95.2% for the first test block and 97.2% for the 

final test block with only one participant (from the experimental condition) 

scoring below 80% accuracy and hence being excluded from further analysis. 

Table 2.1 

Mean Age in years a and Numbers of Males and Females Allocated to each 

Attentional Training Condition 

 No Contingency 

Attentional Training 

Condition 

Avoid Threat Attentional 

Training Condition 

Number of Males 7 4 

Number of Females 7 8 

Mean Age  35.84 (11.64) 36.17 (11.61) 

a Standard deviations are in parentheses. 
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In addition, participants were required to complete more than ten days of 

training as well as both the attentional test blocks, and this resulted in the 

removal of a further two participants, one each from the control and 

experimental conditions. The average number of days of the training task 

completed by remaining participants was 12.  

To minimise the effect of outlying data points, median probe 

discrimination latencies for each experimental condition then were 

computed, a procedure similar to that used by MacLeod et al., (2002). Data 

points were removed, before computation of median reaction times if they 

violated the following criteria. To eliminate abnormally long or short probe 

discrimination latencies, that may have been due to errors of inattention or 

errors of anticipation, respectively, the exclusion criteria adapted from Mogg, 

Bradley, Miles, and Dixon (2004) were employed. Specifically, probe 

discrimination latencies that were less than 200ms, or greater than 2000ms, 

were excluded. Following this, the median latency to accurately discriminate 

probes was calculated for each condition using the remaining data. 

  The distribution of these resulting median probe discrimination 

latencies were inspected for departures from normality using the Shapiro-

Wilks test of normality. The Shapiro-Wilks test revealed that the probe 

discrimination latencies were not normally distributed (W = 0.896, df = 204, 

p < .001) and visual inspection of this distribution indicated that the data 

was positively skewed. For cases such as this, Tabachnick and Fidell (2001) 

suggest that the data be log transformed prior to analysis. Unless otherwise 

stated the untransformed data and the log transformed data returned the 

same pattern of significant results for the analyses reported subsequently in 
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this chapter. To aid ease of interpretation, analysis of the untransformed data 

will be reported in the main text of this chapter with footnotes used to 

indicate any situations where log transformation changed the pattern of 

significance. 

The median probe discrimination latencies recorded under each 

condition, within the pre training and post training blocks of attentional test 

trials are presented in table 2.2.  

Table 2.2 

Average Probe Discrimination Latencies for each Attentional Training 

Condition on Attentional Test Trials a 

   Attentional Training Condition 

Assessment 

Point 

Threat 

Word 

Position 

Probe 

Position 

No Contingency 

Condition 

(n=13) 

Avoid Threat 

Condition  

(n=10) 

Pre Training 

Assessment 

Threat 

Upper 

Upper 670.23 (167.66) 732.4 (167.33) 

Lower 692.08 (217.83) 854.35 (254.93) 

Threat 

Lower 

Upper 680.04 (176.54) 740.25 (190.02) 

Lower 680.23 (171.32) 886.6 (282.38) 

Post Training 

Assessment 

Threat 

Upper 

Upper 567.77 (92.81) 642.7 (152.23) 

Lower 596.38 (92.77) 697.8 (198.48) 

Threat 

Lower 

Upper 585.46 (122.25) 630.75 (137.61) 

Lower 579.88 (82.05) 705.8 (203.18) 

a 
All data is in milliseconds and standard deviations are shown in parentheses.
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To ensure that there was no pre training difference in the attentional bias 

shown by the participants allocated to each attentional training condition, a 

2*2*2 mixed design ANOVA was first conducted on the pre training probe 

discrimination latency data. 

The between groups factor was Attentional Training Condition 

(experimental condition vs. control condition), and the two within group 

factors were Threat Word Position (threat word upper vs. threat word lower) 

and Probe Position (probe upper vs. probe lower). If the attentional training 

groups differed in their attentional response to threat prior to attentional 

training then the three way interaction involving these factors would be 

significant. The analysis revealed a significant main effect of Probe Position 

indicating that on average participants were quicker to discriminate probes 

appearing in the upper rather than the lower screen position (705ms vs. 

778ms; F(1,21) = 10.33, p < .004, ηp
2 = .310), possibly reflecting a tendency to 

visually scan the display from top to bottom. This main effect was modified 

by the factor Attentional Training Condition resulting in a two way 

interaction of Probe Position and Attentional Training Condition F(1,21) = 

7.43, p = .013, ηp
2 = .261). The nature of this interaction was that only 

participants in the Experimental Condition were significantly faster to 

discriminate probes appearing in the upper rather than the lower screen 

position (793ms vs. 813ms; F(1,9) = 9.132, p = .014, ηp
2 = .281), and 

participants in the Control Condition showed no such effect (675ms vs. 

686ms; F(1,12) = .292, p = .599). The three way interaction of Probe Position, 

Attentional Training Condition and Threat Word Position was not significant 
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(F(1,21) = 2.95, p = .101). As such there is no evidence of a group difference in 

selective attentional response to threat prior to attentional training. 

To determine if the intended training induced difference in attentional 

bias to threat was present following attentional training a 2*2*2 ANOVA next 

was conducted on the probe discrimination latency data obtained from the 

post attentional training block. The between and within groups factors were 

the same as that for the pre training discrimination latencies. This analysis 

revealed a significant three way interaction between Attentional Training 

Condition, Threat Word Position and Probe Position (F(1,21) = 6.11, p = .022, 

ηp
2 = .225)1. Subsidiary analysis completed to reveal the nature of this three 

way interaction confirmed that it arose because the simple two way 

interaction between Threat Word Position and Probe Position was significant 

only for the Experimental Condition (F(1,9) = 5.42, p = .045, ηp
2 = .376), and 

not the Control Condition (F(1,12) = 3.62, p = .081). No other significant main 

effects or interactions emerged from the analysis (F < 1). 

To further illustrate the nature of the obtained interaction an index 

reflecting attentional bias to threat was computed by calculating speeding to 

discriminate probes appearing in the spatial location of the threat words 

relative to those appearing in the locus of the non threat words. Specifically, 

this index is provided by inserting the probe discrimination latencies for the 

Attentional Training Conditions into the following formula; 

((Threat Word Upper, Probe Lower + Threat Word Lower, Probe Upper) – 

(Threat Word Upper, Probe Upper + Threat Word Lower, Probe Lower)) /2. 

                                                 

1 ηp
2 refers to partial eta squared. 
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 If the value of this index is positive then this suggests participants 

were demonstrating an attentional bias to threat words, whereas a negative 

value instead would suggest that participants were demonstrating an 

attentional bias to non threat words. Participants assigned to the 

experimental condition, designed to induce attentional avoidance of threat, 

did indeed obtain a negative value on the final post training assessment block 

(-9.975ms) consistent with the attentional avoidance of threat. Participants 

allocated to the control condition instead obtained a positive value on the 

post training assessment block (17.095ms), suggesting that they selectively 

attended to threat.1  

 To determine if this change in attentional bias across attentional 

training a 2*2*2*2 mixed design ANOVA was conducted on the pre and post 

training probe discrimination latency data. The between groups factors were 

Attentional Training Condition (experimental condition vs. control 

condition) and Attentional Assessment Point (pre training assessment vs. 

post training assessment), and the two within group factors were Threat 

Word Position (threat word upper vs. threat word lower) and Probe Position 

(probe upper vs. probe lower). However, the four way interaction resulting 

from this analysis was not significant (F(1,21) = 0.079, p = .781). This does not 

mean that attentional training failed to modify attentional bias to threat as 

                                                 

1
 It is possible to determine if these attentional bias indexes are significantly different from 0 if we 

assume that the population mean is equal to 0. As there was no significant difference between the 

attentional trainings groups with respect to their pre training attentional bias the two groups’ data was 

analysed as a whole. The pre training attentional bias was not significantly different from 0 when 

alpha is set to 0.05, t (16) = -0.030. For the post training attentional bias index neither the 

experimental (t (6) = 0.559) or the control groups (t (12) = -0.290) attentional bias index was 

significantly different from 0. However, the critical test of the attentional training program was to 

demonstrate that a differential response to threat between groups could be induced, in line with the 

stated hypothesis, and this was achieved. 
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the post training assessment block demonstrated evidence of attentional 

avoidance of threat. This result may be due to the possibility that the 

measure of attentional bias was not sensitive enough to detect this change or 

that the change in attentional bias decayed rapidly after attentional training 

meaning that the attentional assessment block did not adequately capture the 

training induced change in attentional bias (which could be remedied by 

moving attentional assessment immediately after attentional training).  

Furthermore, the observed power of this effect was only 0.058 (and the effect 

size was 0.004) indicating that perhaps the experiment was underpowered.  

Modifications to attentional training as a result of this finding will be 

discussed in the discussion section of this chapter and in the following 

chapter. 

2.4.3 The Impact of Attentional Training on Anxiety 

The mean SPS and SIAS scores recorded for both attentional training 

conditions at baseline on day one and 24 hours after the conclusion of 

training are presented in table 2.3. 

Table 2.3 

Mean SPS and SIAS scores at Baseline (day one) and 24 hours after 

Attentional Training was completed (day 16) a 

 Control Condition Experimental Condition 

Baseline SIAS 50.35 (14.40) 54.30 (8.91) 

Baseline SPS 39.31 (14.68) 44.00 (12.56) 

Conclusion SIAS 49.08 (14.08) 49.9 (10.97) 

Conclusion SPS 40.92 (14.14) 39.3 (11.91) 

a Standard deviations are shown in parentheses.  
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2.4.3.1 Social Phobia Scale 

 A 2*2 repeated measures ANOVA was conducted on the Social Phobia 

Scale scores. The between groups factor was Attentional Training Condition 

(control condition vs. experimental condition), and the within group factor 

was Attentional Assessment Point (pre training assessment vs. post training 

assessment). This analysis yielded a significant main effect of Assessment 

Point, reflecting the fact that participants showed a decrease in average SPS 

scores from pre to post attentional training (F(1,21) = 5.67, p = .027, ηp
2 = 

.213). This main effect was modified by a significant 2 way interaction 

between Attentional Training Condition and Assessment Point (F(1,21) = 

23.77, p < .001, ηp
2 = .531). The nature of this interaction was that a 

significant decline in mean SPS scores was shown only by participants in the 

experimental condition for whom SPS scores reduced by 4.7 points (F(1,9) = 

26.125, p = .001, ηp
2 = .744) from pre to post attentional training. 

Participants in the control condition instead showed a non significant mean 

increase in SPS score from pre to post training , the magnitude of which was 

1.61 points (F(1,12) = 3.307, p = .094, ηp
2 = .216). Therefore, those participants 

who received avoid threat training showed a significant attenuation of 

anxiety symptom scores as measured by the SPS, whereas those participants 

who did not receive such training evidenced no decline in anxiety symptom 

scores on this scale.  

2.4.3.2 Social Interaction Anxiety Scale 

A 2*2 repeated measures ANOVA was conducted on the Social 

Interaction Anxiety Scale data, the between groups factor was Attentional 
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Training Condition (control condition vs. experimental condition) and the 

within groups factor was Attentional Assessment Point (pre training 

assessment vs. post training assessment). This analysis yielded a significant 

main effect of Assessment Point (F(1,21) = 7.34, p = .013, ηp
2 = .259), reflecting 

the fact that participants showed a decrease in average SIAS scores from pre 

to post attentional training. However, the 2 way interaction between 

Attentional Training Group and Attentional Assessment Point was not 

significant (F(1,21) = 1.845, p = .189). No other effects were significant.  

2.4.3.3 Comparing the Pattern of Emotional Change on each of the Two 

Measures of Social Anxiety Symptoms 

A significant two way interaction between Attentional Assessment Point 

and Attentional Training Condition was found on the SPS, confirming that 

participants in the experimental condition but not those in the control 

condition demonstrated a significant attenuation of mean scores on this 

scale. This two way interaction was not significant for SIAS scores. This 

suggests the possibility that attentional training may have exerted a 

differential impact on the two symptom clusters measured by these two 

scales. As will be recalled, the SPS measures those symptoms associated with 

the fear of being scrutinised by others during routine activities where 

behavioural interaction with others is not necessary, raising the possibility 

that it may assess the more cognitive symptoms of social phobia. In contrast, 

the SIAS measures those symptoms associated with the fear of meeting and 

talking with others in social situations, which may assess the more 

behavioural symptoms of social phobia symptoms. Therefore it might be 
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concluded that attentional training has served to modify the more cognitive 

aspects of social phobia rather than the behavioural aspects. 

However, before the conclusion can be drawn that attentional training 

differentially modified each dimension of social phobia symptomatology it is 

necessary to determine whether the influence of training differed 

significantly between the two questionnaires. To accomplish this, the raw 

scores on each of the two scales were converted to Z scores, and a 2*2*2 

repeated measures ANOVA was conducted on the resulting data. Attentional 

Training Condition (control condition vs. experimental condition) was the 

between groups subject factor, and the within groups subject factors were 

Attentional Assessment Point (pre training assessment vs. post training 

assessment) and Scale Type (Social Interaction Anxiety Scale vs. Social 

Phobia Scale). If attentional training served to induce a significantly different 

pattern of change across the symptom clusters measured by these two scales 

then the two way interaction between Attentional Training Condition and 

Assessment Point will be significantly modified by Scale Type. However, if 

attentional training has not served to induce a significantly different pattern 

of change across the scales then Scale Type will exert no such modifying 

influence. The analysis revealed a significant interaction between Assessment 

Point and Attentional Training Condition (F(1,21) = 10.9, p = .003, ηp
2 = .342) 

that was not modified by Scale Type (F(1,21) = 1.558, p = .226).  

The nature of this interaction was that only those participants in the 

experimental condition evidenced a significant mean decline in social phobia 

symptomatology, from pre to post attentional training which was 4.55 points 

in magnitude (F(1,9) = 7.34, p = .024, ηp
2 = .45). Participants in the control 
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condition instead showed no significant difference from pre to post training 

(F(1,12) = 4.217, p = .062). Therefore, it would be inappropriate to conclude 

that attentional training exerted a reliably different impact on the types of 

symptoms assessed by these two scales, in individuals with social phobia. 

Rather, it must be concluded that attentional training which induced 

attentional avoidance of threat in the experimental condition has served to 

attenuation all symptoms of social phobia. 

2.4.4 The Association between Changes in Attentional Bias and Changes in 

Symptom Severity 

To determine if the degree to which individuals showed a reduction in 

attentional bias to threat from pre to post attentional training was related to 

the observed change in social phobia symptomatology three symptom change 

indices were created. This was accomplished by subtracting post attentional 

training scores on the SPS, the SIAS, and a composite of the two scales from 

the respective pre training assessment scores. An increasing positive value on 

these change indices reflects a greater attenuation of symptom severity from 

pre to post training. A fourth change index was created, that of attentional 

bias, which was calculated by subtracting post training attentional bias from 

pre training attentional bias. An increasing negative value on this index is 

indicative of a greater reduction in attentional bias to threat from pre to post 

attentional training. 

It is predicted that a significant, negative correlation will be found 

between each of the social phobia symptomatology indices and the pre to 

post attentional change index, if the magnitude of attentional avoidance of 

threat determines the magnitude of symptomatology attenuation. However, 
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the correlation between the magnitude of change in attentional bias to threat 

and the SPS and the SIAS change indices were not significant, nor was the 

composite measure of these two scores (r(23) = 0.201, p = .358; r(23) = -0.109, 

p = .622, r(23) = 0.040, p = .856, respectively) .  

2.5 Discussion 

Technical difficulties substantially restricted participant numbers. 

Nevertheless, these results demonstrate that when individuals who meet the 

diagnostic criteria for social phobia received avoid threat attentional training, 

relative to those who did not receive such training, they came to develop a 

pattern of probe discrimination latencies post consistent with the attentional 

avoidance of threat information.  

Furthermore, the study provides evidence to support the causal 

hypothesis under scrutiny by demonstrating that the induction of attentional 

avoidance of threat can serve to attenuate symptoms of social phobia, as 

hypothesised by other researchers (see Amir, Elias, Klumpp, & Przeworski, 

2003; Amir et al., 2002; Asmundson & Stein, 1994; Becker et al., 2001; Musa 

et al., 2003; Rapee & Heimberg, 1997). This finding is especially important as 

although this causal relationship between attentional bias and clinical 

anxiety has been widely proposed the hypothesis has not previously been 

subjected to this type of rigorous test, the results of which strongly support 

its validity. 

A major aim of this experiment was to determine if attentional training 

can be used to reduce pathological anxiety symptoms in a sample of 

individuals experiencing clinical symptoms of social phobia. The analysis of 

the questionnaire data shows that participants who received avoid threat 
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attentional training, relative to those who did not, reported a significant 

reduction in scores on the social phobia symptom severity measures. The 4.7 

point reduction in scores on the SPS, and 4.4 point reduction on the SIAS 

demonstrated in this experiment represents a smaller decline than has been 

obtained on these questionnaire instruments as a result of intensive CBT or 

exposure therapy regimes (Blomhoff et al., 2001; Cox et al., 1998; Rosser et 

al., 2004). However, it is important to note that these conventional 

interventions have been time and labour intensive. The attentional training 

task employed here took place without a therapist and required only 

approximately 10 minutes per day of participants time over a period of only 

two weeks. Yet this still served to significantly reduce social phobia symptom 

severity. Furthermore, the effect size for the reduction of social phobia 

symptomatology on the SPS and the SIAS was 0.744 and 0.43 respectively. 

These effect size changes are equivalent to those reported by Cox et al., 

(1998) and Ries et al., (1998). As will be recalled, Cox et al., (1998) 

administered group CBT therapy, and following successful intervention 

recorded effect sizes for the reduction of scores on the SPS and the SIAS of 

0.5 and 0.54 respectively whereas Ries et al., (1998) recorded effect sizes for 

the reduction of scores on the SPS and the SIAS of 0.54 and 0.83 

respectively. It should be noted, however, that these effect sizes are for 

interventions where the same assessment scales have been used and it is 

reasonable to assume that greater effect sizes are present in other studies 

using different intervention techniques and different assessment measures. 

Nevertheless, the change demonstrated by participants who were exposed to 

the avoid threat training suggest that attentional training may plausibly 
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developed to become a useful tool in the array of intervention techniques 

used to attenuate symptoms in a population of individuals who experience 

symptoms of social phobia.1 

As mentioned briefly in section 2.4.4.3 it initially appeared that 

attentional training perhaps had a greater effect on the SPS rather than the 

SIAS. This was interesting for two reasons. Firstly, the SPS measures anxiety 

that is unrelated to behavioural interaction with others, whereas the SIAS 

measures fears associated with behavioural interaction with other 

individuals. As will be recalled individuals with social phobia commonly 

avoid situations that provoke anxiety. Therefore it could be suggested that 

these individuals were not exposed to social situations where they were 

required to interact with others and as such the change in scores on the SIAS 

may have been an underestimate of the true change in symptom severity. If 

these individuals had been subsequently exposed to feared social situations 

then the difference between the experimental and the control conditions may 

have been more pronounced on the SIAS scale. 

Secondly it could be suggested that attentional training served to 

modify the more cognitive aspects of social phobia, perhaps best measured 

by the SPS. Social skills impairment is another characteristic feature of 

individuals with generalized social phobia, and this may be better measured 

by the SIAS (Mattick & Clarke, 1998; Osman et al., 1998). Therefore, it is 

                                                 

1
 One conservative estimate of clinical significant change suggested by Kendall, Marrs-Garcia, Nath 

and Sheldrick (1999) as well as Jacobson and Truax (1991) is to set the clinical significant change to 

plus or minus two standard deviations from the initial starting measure. As the avoid threat training 

condition was designed to reduce scores on the SIAS and SPS this would mean that the final scores 

would need to be less than 36.48 and 31.44 respectively. As table 2.3 shows the post attentional 

training scores for the avoid threat group did not meet this criteria. Although the change in symptoms 
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plausible that attentional training could have had a greater impact upon the 

cognitive aspects of social phobia rather than the more behavioural 

symptoms such as social skills which are better measured by the SIAS. 

However, as demonstrated in section 2.4.4 attentional training did not 

actually exert a significantly different impact on scores for each of the two 

scales, and so it is not possible to confidently conclude that attentional 

training differentially influenced the two categories of symptoms assessed by 

these two questionnaires. Nevertheless, future research with greater power 

through increased participant numbers could better resolve whether 

attentional training has a differential impact on these two types of symptom 

clusters. 

The demonstration that attentional bias to threat makes a causal 

contribution to anxiety pathology in social phobia, however, does not permit 

the conclusion that attentional bias will make a similar causal contribution to 

the experience of normal, non clinical anxiety in the real world. Although the 

results obtained using a quasi-clinical sample are encouraging, only by 

assessing anxiety in the real world using validated anxiety questionnaires can 

we be certain that attenuating attentional bias to threat in non clinical 

individuals can reduce anxiety symptoms. The experience of anxiety by non 

clinical individuals in a naturalistic environment will be discussed in full in 

the next chapter.  

Although individuals who received avoid threat attentional training 

developed attentional avoidance of threat post attentional training, the 

                                                                                                                                          

of social phobia does not meet this conservative criterion the effect size is still impressive given the 

relatively short and non-intensive training. 
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correlation between the magnitude of change in attentional bias from pre to 

post attentional training and the SPS and the SIAS change indices were not 

significant. One possible explanation for this is that the induced changes in 

attentional avoidance of threat dissipated in the intervening 24 hours 

between the attentional training block on day 15 and the final attentional 

assessment block on day 16, resulting in a lack of sensitivity to detect the 

induced changes in attentional avoidance of threat. Therefore, even though 

participants demonstrated an attentional avoidance of threat 24 hours after 

their final attentional training session perhaps this was not as robust as the 

attentional bias they experienced within the first few hours following each 

attentional training block. Scores on the SIAS and the SPS required 

participants to reflect on how they had felt across a more extended period of 

time. Thus, their report of emotional symptomatology would be affected by 

how they felt closer to each attentional training session, rather than only how 

they felt 24 hours after the final attentional training block, when the post 

training measure of attentional bias took place. 

To remedy this, a revised configuration of the task is needed that will 

allow us to measure attentional response to threat immediately following 

each attentional training block. If an attentional test block was administered 

immediately after the training block on day 15 then this would reveal the 

attentional effect evident immediately after completing all attentional 

training. Ideally, to reveal both the immediate attentional effect of each 

training session and also to reveal decay of such induced attentional effects 

during the intervals between attentional training blocks, attentional test 
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blocks would be administered pre and post each daily attentional training 

session. 

In summary, the present study demonstrated that the avoid threat 

attentional training approach has the capacity to attenuate the anxiety 

symptoms of participants suffering from clinical anxiety symptoms within a 

naturalistic setting. Nevertheless, several changes can be implemented which 

will improve the design and the methodology of this task. Firstly, the 

technical difficulties which prevented the task from operating on many 

computers leading to substantial participant attrition needs to be identified 

and remedied. Several strategies to accomplish this are discussed in chapter 

three. Secondly, blocks of attentional test trials will be administered pre and 

post each attentional training day, and lastly, and though not a 

methodological revision the experiments conducted in phase two will 

investigate whether attentional bias makes a causal contribution to the 

expression of anxiety in non clinical individuals in a naturalistic 

environment. 
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SECTION TWO: NON CLINICAL PHASE ONE 

CHAPTER 3 : REVISION OF THE ATTENTIONAL TRAINING 
METHODOLOGY AND ADDRESSING TECHNICAL ISSUES 
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3.1   A Brief Summary of Conclusions from Experiment One 

Experiment one demonstrated that, when a sample of individuals who 

met the criteria for a clinical diagnosis of social phobia (but not formally 

assessed by a psychologist) received attentional training designed to induce 

attentional avoidance of threat, these individuals evidenced a pattern of 

probe discrimination latencies, post but not pre attentional training that was 

consistent with the predicted attentional avoidance of threat. Analysis of the 

questionnaire data revealed that those individuals who received avoid threat 

training, relative to those who did not receive this training, also 

demonstrated a significant reduction in social phobia symptoms post 

attentional training. This pattern of results suggests that attentional bias 

does make a significant causal contribution to the anxiety symptoms 

experienced by anxious individuals experiencing clinical anxiety symptoms 

in a naturalistic setting.  

The purpose of the second phase of this research is to illuminate the 

causal contribution of attentional bias to non pathological manifestations of 

real life anxiety in naturalistic settings. There are several steps that need to 

be taken to permit this second phase to proceed effectively. Firstly, it is 

necessary to resolve the technical difficulties that led to many participants 

being unable to complete the attentional training task. Secondly, the current 

methodology will be revised to increase the sensitivity to detect the 

immediate training induced changes in attentional bias, while also measuring 

the degree to which these induced effects are sustained across the 24 hours 

between training sessions. This revision will serve to reveal the time course of 

induced changes in attentional bias which could guide future directions 
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concerning the optimal number of training days needed to induce robust 

changes in attentional bias while minimising drop out. 

3.2 Amendment One: Strategies to Reduce Technical Problems with 

Training Software 

As will be recalled from experiment one a large number of participants 

were unable to complete participation due to computer incompatibility with 

the publicly available software package used in this experiment (MacLeod et 

al., 2007). These participants reported several difficulties getting the task to 

run in a manner that displayed the stimulus material correctly. One common 

problem was that the probe arrow did not disappear at the end of the trial 

and this resulted in the accumulation of probes on the screen that made 

subsequent discrimination of new probes impossible. As a result participants 

encountering this problem could not complete the study. Another problem 

was that some participants could get the task to load and run correctly but 

their data was not emailed back to the researcher by the software, and so 

these participants could not be included in experiment one. Therefore, these 

problems associated with the downloadable software package need to be 

fixed before the attentional retraining program can be effectively employed in 

the remainder of this research program. 

To identify the basis of the problem, the author recruited a cohort of 

volunteers who were asked to go online using a variety of home and 

university based computers and access a test page that contained a shortened 

48 trial training task, developed using this software package. They were also 

required to complete a short standardised report concerning the type of 

difficulties they experienced, if any. Information concerning the type of 
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operating system and the web browser used was collected as this was thought 

to be potentially implicated in the problems experienced. From this exercise, 

it was discovered that the program would not display correctly when the 

participant used a web browser other than Internet Explorer, for example 

Mozilla Firefox. The exercise also revealed that problems were encountered 

only when Microsoft Windows XP was being used, rather than older 

operating systems, though some Windows XP users encountered no 

difficulties. After consulting trouble shooting information on Microsoft's 

website and through the process of trial and error, the cause of the problem 

was identified as inadequate JAVA support on some Windows XP systems. 

The Microsoft Java Virtual Machine (MJVM) was routinely bundled with 

previous versions of Windows but because MJVM was no longer supported 

by Microsoft, it was not routinely bundled with Windows XP. Some 

individual Windows XP users nevertheless had installed MJVM on their 

computers, and they encountered no difficulties with the present attentional 

probe software package. The MJVM is an environment that allows the 

running of programs written using the JAVA programming language such as 

the attentional training task. 

 Microsoft provides several strategies to enable individuals to eliminate 

any dependencies on the MJVM. The first option is to remove „Applets‟ from 

programs running on Windows XP machines but this was considered 

impractical given the present program‟s heavy reliance on Applets. A second 

option is for home users to independently download and install a third party 

Java Runtime Environment (JRE). 
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Hence the best solution was considered to be the use of a different, fully 

supported JRE. Of course, there is a possibility of compatibility problems 

when a third party JRE is used, as opposed to the standard MJVM. After 

extensive review of compatibility issues it was decided to use the JRE 

provided by Sun Microsystems, as this version offers the most support, with 

regular troubleshooting provided and updated patches. The cohort of 

volunteers who had encountered problems running the software previously 

were asked to revisit the test page which was amended to contain a link to the 

Sun Microsystems website together with instructions to download and install 

the Sun JRE. Having installed this JRE, these volunteers then completed the 

short attentional probe task, and emailed the author to confirm that they had 

completed this task, in order to permit checking that the attentional data was 

successfully emailed back by the software. Each of these participants was 

now able to successfully load and complete the shortened attentional training 

task, and their data was reliably emailed back by the software. Therefore, this 

strategy was successful in identifying and remedying the technical problems 

that interfered with the execution of experiment one. 

3.3 Amendment Two: Introduction of Additional Attentional Assessment 

Blocks to the Attentional Training Task  

The previous study employed a 16 day internet delivered attentional 

retraining procedure within which blocks of attentional test trials were 

delivered only on the first and last days. Attentional training alone took place 

on each of the intervening 14 days. This configuration has limitations. For 

example, it is possible that the induced changes in attentional avoidance of 

threat may have dissipated to varying degrees across the 24 hours between 
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completion of the final attentional training block on day 15, and the 

attentional assessment block given on day 16. Hence, although the effects of 

training remained evident on assessment, this may have provided a relatively 

poor measure of the degree to which each individual experienced attentional 

change closer to the delivery of each attentional training block. This, in turn, 

may have compromised the capacity to reveal a significant correlation 

between observed change in attentional bias and change in social phobia 

symptomatology.  

One solution would be to simply include the second attentional 

assessment block immediately after the final training block. As noted in the 

discussion of experiment one this solution, however, firstly prevents us from 

monitoring attentional changes over the course of training. Such information 

could be of considerable value when describing future variants of this 

training approach. Therefore, it was decided to include assessment trials 

before and after each daily training session. This presented a challenge to our 

commitment to ensure that attentional assessment trials always used 

stimulus materials not previously exposed in attentional training. Of course, 

this is important to ensure that induced training changes in attentional 

response to threat are due to a change in attentional response to an 

emotional class of words, rather only to those specific stimulus words used in 

the training trials. 

A design which accommodates these requirements will be briefly 

outlined here and more fully discussed in the method section of the next 

chapter. All subsequent studies in this research program will use a 16 day 

internet delivered training configuration with the following modifications. 
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For this experiment attentional test trials will be presented immediately prior 

and immediately following attentional training sessions. This will permit the 

monitoring of changes in attentional bias, both within and between sessions. 

Nevertheless, the new design will ensure that that only word pairs previously 

unseen during attentional training blocks will be used for attentional 

assessment blocks. Specifically, only after word pairs have been used in 

attentional assessment trials do they become available for use within 

attentional training blocks. Thus the pool of stimulus word pairs used in the 

attentional training blocks will increase across days always including all word 

pairs previously used within the preceding attentional assessment blocks. 

3.4 Assessing the Causal Role of Attentional Bias in Non Clinical Anxious 

Individuals in Naturalistic Settings 

The demonstration that attentional bias to threat makes a causal 

contribution to anxiety pathology does not permit any conclusions regarding 

whether or not attentional bias makes a causal contribution to the experience 

of normal anxiety in the real world. That is, knowing that attentional bias 

causally contributes to anxiety pathology does not justify the conclusion that 

attentional bias contributes to the naturalistic variations in anxiety observed 

within real life settings across non clinical individuals. When considering 

whether or not attentional bias to threat causally contributes to such 

naturalistic variations in anxiety across non clinical individuals in the real 

world it is necessary to differentiate between two conceptually distinct 

manifestations of anxiety in real world environments, here termed 

situational and dispositional. Dispositional anxiety reflects the tendency to 

experience anxiety and is associated with temperament or personality 
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factors, and people high in this tendency have variously been labelled as high 

trait anxious, high in negative affect or as worriers. This can be contrasted to 

with situational anxiety which reflects anxiety experienced in relation to 

clearly circumscribed environmental stressors, such as visiting the dentist, 

public speaking or pregnancy, pending examinations and so forth.  

Individuals characterized by an elevated dispositional anxiety typically 

report an increased frequency of symptoms such as feeling nervous, restless 

or jittery. They report commonly worrying over small matters and the 

persistence of intrusive thoughts. Individuals who experience this type of 

disposition have been labelled „neurotic‟, „high in negative affect‟ or 'worriers' 

(Clark, Watson, & Mineka, 1994; Watson & Clark, 1984; Watson & 

Pennebaker, 1989). Trait anxiety is conceptualised as a relatively stable and 

enduring personality variable that influences an individual's disposition to 

experience both the physiological and cognitive symptoms of anxiety 

(Spielberger, 1972; Spielberger et al., 1970). Regardless of the disparate 

labels given to individuals high in dispositional anxiety all share one 

important feature, and that is the elevated tendency to report a general 

tendency to experience heightened anxiety. 

There is a wealth of evidence demonstrating that elevated dispositional 

anxiety is characterised by an attentional bias to threat. For example 

Broadbent and Broadbent (1988) report that individuals characterised by 

elevated levels of trait anxiety demonstrate a pattern of probe discrimination 

latencies consistent with an attentional bias to threat while, those individuals 

with low trait anxiety do not show such a pattern of results. Similarly, 

MacLeod and Mathews (1988) report that individuals characterised by 
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elevated levels of trait anxiety demonstrate a pattern of probe discrimination 

latencies consistent with an attentional bias to threat, whereas individuals 

with lower levels of trait anxiety demonstrate a pattern of results suggesting 

the attentional avoidance of threatening information. Mogg et al., (2000) 

report that individuals characterised by elevated levels of trait anxiety 

demonstrate an attentional bias to threat related pictures in contrast to low 

trait anxious individuals who failed to show such a bias. This pattern of 

results has been replicated by other researchers who report that individuals 

low in trait anxiety often avoid moderately threatening pictures, whereas 

high trait anxious individuals demonstrate a pattern of results consistent 

with an attentional bias towards these same pictures (Koster et al., 2005; Liu, 

Qian, Zhou, & Wang, 2006; Mogg et al., 2004). Similarly, using a spatial 

orienting task where points can be won or lost depending on the speed of 

detection of a probe Derryberry and Reed (2002) found that individuals 

reporting elevated levels of trait anxiety perform in ways that indicate an 

attentional bias towards the locus of threatening information.   

Situational anxiety is rather different from dispositional anxiety. All 

individuals can experience elevations in anxiety as a result of exposure to a 

situational stressor. For example, situational anxiety will be experienced by 

most novice musicians when first performing a musical piece in front of a 

crowd (Cox & Kenardy, 1993), and by most students when they are about to 

sit an exam (MacLeod & Mathews, 1988; Mogg, Bradley, & Hallowell, 1994) 

and by most patients when they are awaiting results from a medical 

procedure (MacLeod & Hagan, 1992). Such reported increases in anxiety as a 
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result of exposure to these situational events can be regarded as situational 

anxiety rather than dispositional anxiety.  

Situational anxiety also is characterised by an attentional bias to 

threatening information. For example, Mogg et al., (1990) found that when 

normal participants are exposed to a contrived lab based anagram task 

designed to induce stress, they demonstrated results consistent with an 

attentional bias to threat, regardless of their reported level of dispositional 

anxiety. Gilboa-Schechtman, Revelle and Gotlib (2000) used a different task 

designed to expose participants to situational anxiety, but obtained a similar 

pattern of results. Following this stressful lab based procedure, in which 

participants were instructed to relive a previous negative event, unselected 

college students evidenced increased attentional bias to threat. This pattern 

of results has been replicated using a population of older adults (Fox & 

Knight, 2005).  

In summary, therefore, both high dispositional and high situational 

anxiety are associated with an attentional bias to threat related information 

(Mathews & Mackintosh, 1998; Mathews & MacLeod, 1994). Futhermore, 

proponents of cognitive models of anxiety such as Mathews and Mackintosh 

(1998), and Williams, Watts, MacLeod and Mathews (1988), posit that this 

attentional bias to threat casually contributes to dispositional and to 

situational anxiety; however in a clinical sample the unique contribution that 

attentional bias makes to each of these manifestations of anxiety cannot be 

ascertained. The attentional bias to threat characteristic of individuals with 

elevated dispositional anxiety is thought to causally contribute to the 

increased frequency of anxiety symptoms, and the attentional bias to threat 
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that characterises high levels of situational anxiety also is thought to causally 

contribute to the experience of anxiety. Although dispositional and 

situational anxiety is not necessarily mutually exclusive, attentional bias to 

threat has been hypothesised to casually contribute to each dimension of 

anxiety.  

To assess whether attentional bias makes a significant casual 

contribution to normal manifestations of naturalistic anxiety within real 

world contexts, the next phase of research will separately examine the impact 

of attentional training on dispositional anxiety and on situational anxiety. 

The next two experiments were run in parallel, using the revised attentional 

training procedure discussed in this chapter. One study examined the impact 

of this attentional training on dispositional anxiety within participants 

selected on the basis of reporting elevated dispositional anxiety. The other 

study examined the impact of this attentional training on the situational 

anxiety reported by participants on the basis of their present exposure to a 

specific naturalistic stressor associated with elevated situational anxiety. 

These studies should not only serve to overcome the technical difficulties 

associated with experiment one, but should also reveal whether attentional 

bias makes a significant causal contribution to the dispositional anxiety and  

situational anxiety experienced in real world settings by non clinical 

individuals. 

This disassociation between situational and dispositional anxiety will 

permit the unique contribution that attentional bias makes to the 

manifestation of each of these types of anxiety to be separately analysed. To 

date there is no experimental evidence which has directly compared the effect 
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of attentional training on these two types of anxiety in a naturalistic setting. 

Therefore, these studies will add to the body of literature concerning the 

validity of the causal hypothesis by showing that either situational or 

dispositional manifestations of anxiety are differentially modified by 

attentional training intervention or attentional training is equally efficacious 

in both cases.  
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CHAPTER 4 : APPLYING THE ATTENTIONAL TRAINING 
PROGRAM TO INDIVIDUALS CHARACTERISED BY ELEVATED 

DISPOSITIONAL ANXIETY 
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4.1 Experiment Two  

This experiment is the first of two studies conducted in parallel, which 

were designed to assess whether attentional bias makes a causal contribution 

to naturalistic experiences of normal anxiety occurring in the real world. As 

will be recalled from chapter three, two manifestations of anxiety that can be 

experienced by non clinical individuals were distinguished, here termed 

dispositional and situational anxiety. The present experiment administered a 

revised version of the previously employed attentional training task to a 

group of individuals characterized by elevated levels of dispositional anxiety. 

Individuals characterised by high trait anxiety were chosen as the ideal 

candidate population for the reasons discussed below.  

High trait anxiety is perhaps the best known personality trait reflecting 

a disposition to frequently experience anxiety. It is conceptualised as a 

relatively stable and enduring personality variable that influences an 

individual's disposition to experience both the physiological and cognitive 

symptoms of state anxiety (Spielberger, 1972; Spielberger et al., 1970), 

though this does not mean that it is immutable (see Brown, Chorpita, & 

Barlow, 1998; Endler & Kocovski, 2001). Individuals characterised by high 

trait anxiety are prone to experience more frequent episodes of anxiety in 

response to mild stressors compared to individuals characterised by lower 

levels of trait anxiety facing exactly the same stressors. It is the 

disproportionate tendency to experience anxiety that is characteristic of a 

group of dispositional anxious individuals.  

Individuals characterised by high trait anxiety more frequently 

experience a range of cognitive and somatic symptoms of anxiety. The 
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numerous cognitive symptoms they experience more often that their low trait 

counterparts include difficulties concentrating, intrusive thoughts, 

indecisiveness, the feeling of being overwhelmed and excessively worrying. 

Somatic symptoms include feeling nervous, restless, jittery, and tense 

(Spielberger et al., 1970). To measure trait anxiety the State Trait Anxiety 

Inventory – Trait (STAI-Trait) scale will be used. Developed by Spielberger 

and others in 1970, the STAI-Trait requires individuals to rate a number of 

statements indicating how they generally feel, and higher scores indicate that 

individuals have higher levels of dispositional anxiety.  

If, as hypothesised, attentional bias to threat causally contributes to 

elevated dispositional anxiety, then the attenuation or reversal of this 

attentional bias to threat should correspondingly reduce dispositional 

anxiety. Thus, when participants with heightened levels of trait anxiety are 

allocated to the condition designed to reduce attentional bias to threat they 

should show a reduction in trait anxiety scores from pre to post training 

which should not be apparent in similar individuals allocated to the control 

condition. If a group difference in attentional bias to threat can be 

successfully induced by exposure to the two alternative attentional training 

conditions, then this should be accompanied by a differential change in trait 

anxiety levels across these two attentional training conditions.  

4.2 Method 

4.2.1 The Revised Design of the Attentional Training Task 

As will be recalled from the previous chapter the experimental design 

employed in experiment one had several limitations that will be addressed 
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here. One foreshadowed improvement was to include attentional test trials 

immediately prior to and following each daily attentional training session. To 

ensure that any change in attentional bias represents a modified attentional 

response to an emotional class of words, rather than to the specific words 

used in attentional training each attentional test session, each attentional 

training session will always employ new stimulus pairs not previously 

expanded within earlier attentional training blocks. To accomplish this, an 

expanding stimulus set will be used, details of which will be more fully 

discussed in section 4.2.4.1. This section will also detail how the word pairs 

selected for use in the experiment were allocated to appropriate test and 

training sessions.  

4.2.2 Participants 

 High trait anxious individuals were recruited as participants for this 

experiment. To identify suitable participants the State Trait Anxiety 

Inventory-Trait (STAI-Trait) was distributed to and voluntarily completed by 

approximately 650 first year students from the School of Psychology at The 

University of Western Australia. Those who obtained trait anxiety scores in 

the top third of the distribution (that is, above a score of 48 on the STAI-

Trait) were designated as high trait anxious and deemed eligible to 

participate in the present study. Twenty-nine such individuals agreed to take 

part in this experiment and were randomly allocated to either the 

experimental or the control condition, with the proviso that approximately 

equal numbers of males and females were distributed between conditions.  

Table 4.1 shows the number of males and females, the mean age of 

participants allocated to each Attentional Training Condition and their initial   
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trait anxiety inventory scores. There were no significant group differences 

between participants allocated to each Attentional Training Condition in 

terms of the ratio of males and females ( X2 = 0.042, df = 1, p = 0.837), age 

(F(1,27) = 0.1.254, p = .273), or the STAI-Trait scores for each group (F(1,27) = 

0.457, p = .505) obtained at the assessment session given on day 1. 

4.2.3 Materials 

4.2.3.1 Word List Construction 

Ninety six word pairs were required for use in the experiment. As 

before, the threat member of the word pair had to be both relevant to the 

concerns of the specific population under study, and threatening in 

emotional tone. To accomplish this a set of 182 candidate word pairs, 

matched on word length and exact frequency of use according to the norms 

Table 4.1 

Characteristics of Participants Allocated to each Attentional Training 

Condition a 

 Control Condition Experimental Condition 

Male 7 6 

Female 8 8 

Age 19.33 (2.79) 18.36 (1.74) 

STAI-Trait b 48.8 (8.90) 46.36 (10.55) 

a Standard deviations are shown in parentheses.  

b On day one of the study. 
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supplied by Kucera and Francis in 1967 were created. One member of each 

pair was considered to be both threatening and of likely relevance to the 

concerns of first year undergraduate students while the other member of the 

pair was considered to be emotionally neutral in content. These 182 word 

pairs were given to 14 first year psychology undergraduates who did not take 

part in the study, six males and eight females (mean age = 18.6 years) with 

the instruction that they first rate each word on a seven point scale according 

to how threatening it was perceived to be (where -3 = very threatening, 0 = 

neutral, and 3 = very positive). They were then asked to indicate how relevant 

each word was to the types of concerns they had when they were anxious, 

using an eleven point scale (where 0 = not relevant at all and 10 = extremely 

relevant). These ratings were used to select the final 96 words pairs to be 

incorporated into the experiment in a similar manner to that of experiment 

one. 

First, to satisfy the criteria that all threat words of the word pair were 

relevant to the concerns of the population under study, any candidate word 

pair in which the threat word was not rated as relevant to such concerns (that 

is, less than five of the participants rated the threat word below five) was 

excluded from the pool of candidate word pairs. Next, to ensure that the non- 

threat partners of the remaining word pairs were indeed non-threatening any 

candidate pair for which the supposed non-threat member did not receive a 

mean valence rating zero or above also were excluded from the candidate 

word pair pool. Finally, from the remaining candidate word pairs, the 96 

pairs within which the threat word had received the highest mean threat 

rating were selected to form the final stimulus set for use in the experiment. 
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The 96 threat words contained in these pairs received a mean valence 

rating of -2.24 and a mean relevance rating of 2.86 whereas the 96 non-

threat words received a mean valence rating of 4.36 and a mean relevance 

rating of 0.75. As desired there was a significant difference between the mean 

valence ratings of the threat words and the matched non-threat partners       

(t (95) = 38.14, p < .001) and a significant difference between the mean 

relevance ratings of the threat words and the matched non-threat partners    

(t (95) = 20.48, p < .001). The full set of 96 word pairs can be seen in 

Appendix C. 

Once these final 96 word pairs were selected, they were split into 16 

subsets of 6 word pairs each. To ensure that each of these 16 subsets were 

similar with respect to the mean valence ratings of the threat words, the 96 

word pairs first were rank ordered according to the mean valence of the 

threat word. Next, this rank ordered list was split into 6 bands, where band 

one contained the 16 word pairs within which the threat members had the 16 

highest mean valence ratings, band two contained the 16 word pairs within 

which the threat members had the 16 next highest mean valence ratings, and 

so on. Then, one word pair from each of the six bands was selected at random 

and combined to form a subset of six word pairs that contained one word pair 

from each of the 6 bands. This procedure was repeated 16 times, at which 

point all word pairs were allocated to a subset. There was no significant 

difference between any of the 16 subsets with respect to mean threat rating of 

the threat words (F(15,80) = 0.813, p = .660), mean relevance rating of the 

threat words (F(15,80) = 0.825, p = .647), mean threat rating of the non threat 
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words (F(15,80) = 0.567, p = .892) or mean relevance ratings of the non threat 

words (F(15,80) = 0.900, p = .567).  

4.2.3.2 Anxiety Measure 

The trait scale of the Spielberger State-Trait Anxiety Inventory (STAI-

Trait) (Spielberger et al., 1970) was administered pre and post attentional 

training. The STAI-Trait is a 20 item questionnaire that assesses how an 

individual feels in general and is designed to measure an individual's 

dispositional anxiety by measuring the frequency of anxiety symptoms over 

time. The STAI-Trait demonstrates high internal consistency (Cronbach's 

alpha was above 0.9 for all ages and populations tested) and high test-retest 

reliability (with a median correlation of 0.765 using college students). The 

STAI-Trait is also highly correlated with other measures of trait anxiety 

(Spielberger, 1972; Spielberger et al., 1970).  

4.2.4 The Visual Probe Task 

Each trial had the same general structure as outlined in section 2.2.3 

and the format of an attentional test block and of an attentional training 

block did not change from that outlined in sections 2.2.3.1 and 2.2.3.2 

respectively. 

4.2.4.1 The Configuration of Attentional Test and Attentional Training 

Blocks 

Experiment one presented the 96 word pairs four times in the initial 

attentional test block, then twice each for each training block and four times 

again in the final attentional test block. To achieve the goals of including an 
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attentional test block before and after every training block while ensuring 

that only words previously unseen during attentional training were presented 

within any attentional test block it was necessary to reconfigure the 

assignment of stimuli in the present experiment.  

 A different subset of 6 word pairs was used in every attentional test 

block, and each of these six word pairs was repeated eight times to give forty 

eight trials in each test block (with each word pair being presented an equal 

number of times before the next repetition of any word pair). Each training 

block consisted of 192 trials and used only words that had been employed in 

previous attentional test blocks. Therefore, as the days of training progressed 

more words became available to be used in attentional training blocks. Thus, 

on day one, one stimulus subset of six word pairs was employed in the 

attentional training, on day two; two such stimulus subsets (twelve words) 

were employed for training blocks, and so on. Table 4.1 summarises the 

resulting stimulus allocation employed. In total 15 attentional training blocks 

were delivered at the rate of one per day, to participants, with attentional 

assessment blocks delivered immediately before and immediately after each 

training block. The experiment lasted 16 days in total and each day of 

training lasted approximately 15 minutes.  
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Table 4.2 

The Allocation of each Stimulus Subset to Attentional Test and Attentional 

Training Blocks  

 Day 1 Day 2 Day 3 Day X Day 16 

First 48 

Attentional Test 

Trials 

SS1 SS2 SS3 SSX SS16 

192 Attentional 

Training Trials 
SS1 SS1 – SS2 SS1 - SS3 SS1 - SSX  

Second 48 

Attentional Test 

Trials 

SS2 SS3 SS4 SSx+1  

 

4.2.5 Procedure 

Once participants agreed to take part in the attentional training task 

they were given a package containing a copy of the STAI-Trait scale and 

relevant instruction sheets. This package contained directions to download 

the Sun Microsystems JAVA runtime environment and to complete a short 

48 trial version of the visual probe task. Participants were instructed to 

complete this trial version as soon as possible and email the author 

indicating when they had done so. This permitted verification that their 

computer was configured correctly to run the attentional training program 

and to ensure that the probe discrimination latency data could be emailed to 

the author. Participants were then emailed details concerning how to log on 
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to the appropriate experimental page. Participants completed the STAI-Trait 

scale on the first day of the attentional training task before they completed 

the first attentional training session. Participants also completed the STAI-

Trait scale and after the final attentional test block administered on the last 

day of the study. All other procedural details are the same as that outlined in 

experiment one.   

4.2.6 Approach to Data Analysis 

The approach to data analysis used here and in subsequent 

experiments involved three separate phases, a) an analysis of the probe 

discrimination latency data to determine the impact of training on 

attentional response to threat, b) an analysis of the anxiety vulnerability 

measures to determine the impact of training on anxiety and c) correlational 

analysis to explore the association between changes in attentional bias and 

emotional vulnerability. The results of each of these phases will now be 

reported in turn. 

The Impact of Training on Attentional Bias  

Following appropriate screening of the raw probe discrimination 

latency data, probe discrimination latencies in the pre training attentional 

test block (day one) were analysed to ensure that no group difference in 

attentional response to threat was evident pre attentional training. Following 

this, the latencies from the last attentional test block (day 16) were analysed 

to determine if the intended group difference in attentional response to 

threat was present 24 hours following the last attentional training block. If 

not then the data from the attentional test block following attentional 

training will be analysed to determine if the intended group difference was 



 

 

91 

 

evident immediately following the final attentional training session. The 

analysis of the post attentional training data on either day 15 or day 16 will 

serve to reveal if a change in probe discrimination latency data is consistent 

with the assertion that avoid threat attentional training will reduce 

attentional bias to threat.  

The Impact of Attentional Training on Anxiety 

Following the analysis of the probe discrimination latency data the 

data from the emotional assessment measures will be analysed. In this case 

the data from the STAI-Trait scale will be analysed. The hypothesis that 

attentional bias to threat causally contributes to anxiety leads to the 

prediction that those individuals who receive avoid threat attentional 

training with a consequent reduction of attention to threat will also show an 

attenuation of anxiety vulnerability that is not observed in participants 

exposed to the control condition. 

The Association between Changes in Attention and Anxiety 

Using the probe discrimination latency data and the emotional 

vulnerability data several change indices will be constructed. These 

correlational analyses will serve two purposes. Firstly we will be able to 

determine if the magnitude of the induced attentional change is related to the 

magnitude of change in the emotional assessment measures and secondly to 

determine if the amount of training retained from one session to the next or 

the magnitude of training induced within one session is related to the change 

in emotional vulnerability. These correlational analyses will only be 

conducted if attentional training serves to modify attentional response to 

threat and symptoms of anxiety. 
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Pre to post training program attentional change 

This index will be created by subtracting the attentional bias recorded 

on the last attentional test block from the attentional bias recorded on the 

very first attentional test block. An increasing positive value on this index will 

reflect a greater reduction in attentional bias to threat over the course of 

attentional training. 

Magnitude of within session attentional change 

For determining the magnitude of within session attentional change 

index the attentional bias recorded at the end of a daily training session was 

subtracted from the attentional bias recorded at the beginning of that same 

training session. Each of these change indices for the within session data 

were averaged to produce a single mean within session change score.  

Retention of between sessions attentional change 

For the retention of between sessions attentional change index the 

attentional bias recorded at the beginning of the second day was subtracted 

from the attentional bias recorded at the beginning of the first day of 

training. This procedure was repeated for subsequent days, for example 

attentional bias recorded pre training on day three was subtracted from 

attentional bias pre training on day two and so on. As with the magnitude of 

within session attentional change each of the retention of between sessions 

attentional change indices were averaged to produce a single mean within 

session change score. 

Anxiety change 

These indices will be created by subtracting post attentional training 

scores on the anxiety measure from the pre training anxiety measure. An 
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increasing positive value on this change index reflects a greater attenuation 

of anxiety from pre to post attentional training. 

4.3 Results 

4.3.1 The Impact of Training on Attentional Bias  

As in experiment one, participants were required to obtain an 

accepted level of probe discrimination accuracy. This experiment contains 31 

attentional test blocks, and participants were required to demonstrate an 

overall accuracy level of 90% or above across all test blocks. 

Failure to meet this 90% accuracy criterion resulted in the removal of 

four participants, two from the Control Condition and two from the 

Experimental Condition. In addition, participants were required to complete 

at least ten days of training as well as the very first and the very last 

attentional test block. Failure to do so resulted in the removal of a further 14 

participants, seven from the Experimental Condition and seven from the 

Control Condition. This attrition left the experiment severely underpowered 

and effectively removed any capacity of the study to adequately address 

whether attentional bias plays a causal role in the experience of dispositional 

anxiety. Nevertheless, the data analysis will proceed as described, though any 

results presented will be purely illustrative only.  

The average number of days of the task completed by remaining 

participants was 14. For these remaining participants there was no significant 

difference between participants in the Control Condition and those in the 

Experimental Condition either in terms of the ratio of males and females (X2 

= 2.213, df = 1, p = 0.137), age (F(1,9) = 0.361, p = .563), or starting STAI-Trait 
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scores (F(1,9) = 0.130, p = .727). Data points were removed, before 

computation of median reaction times if they violated the same criteria as 

were adopted in experiment one (that is, latencies that were less than 200ms 

or greater than 2000ms) and median latencies for accurate probe 

discrimination responses then were computed as in the previous experiment. 

The median probe discrimination latencies recorded under each condition 

for all the attentional test blocks are presented in Appendix D. 

The distribution of the resulting median probe discrimination latencies 

were inspected for departures from normality using the Shapiro-Wilks test of 

normality. The Shapiro-Wilks test revealed that the probe discrimination 

latencies did not significantly deviate from a normal distribution (W = 0.977, 

df = 88, p = .12). Therefore, no data transformation was required. 

To ensure that no differences in attentional bias between participants 

allocated to either the experimental condition or the control condition were 

present pre attentional training, a 2*2*2 mixed design ANOVA was 

conducted on the first attentional assessment block delivered on day one 

before any attentional training was administered. The between groups factor 

was Attentional Training Condition (control condition vs. experimental 

condition) and the two within groups factors were Threat Word Position 

(threat word upper vs. threat word lower) and Probe Position (probe upper 

vs. probe lower). If the attentional training groups differed in their initial 

attentional bias then this would result in a significant higher order 

interaction involving all three factors. The analysis revealed a significant 

main effect of Probe Position (540ms vs. 623ms; F(1,9) = 35.24, p < .001, ηp
2 = 

.797), indicating that on average participants were quicker to discriminate 
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probes when these probes appeared in the upper rather than the lower screen 

position, possibly again reflecting a tendency to scan the screen from top to 

bottom. This main effect was not modified by either Attentional Training 

Condition or Threat Word Position, and the three way interaction involving 

all factors was not significant (F(1,9) = 1.932, p = .198). No other effects 

emerged as significant (F < 2). 

To determine if the intended group difference in attentional bias to 

threat was present 24 hours following the final attentional training block 

(delivered on day 15) a 2*2*2 ANOVA was conducted on the final attentional 

test block (given on day 16). The between and within groups factors were the 

same as those used in the analysis of the pre training assessment data. This 

analysis once more revealed a significant main effect of Probe Position 

(457ms vs. 539ms; F(1,9) = 51.84, p < .001, ηp
2 = .852) indicating that on 

average participants were quicker to discriminate probe direction when the 

probe appeared in the upper rather than the lower screen position, possibly 

reflecting a tendency to scan the screen from top to bottom. This main effect 

was not modified by Attentional Training Condition or Threat Word Position, 

and the three way interaction of Probe Position, Attentional Training 

Condition and Threat Word Position was not significant (F(1,9) = 0.944, p = 

.357). No other main effects emerged as significant (F < 1). As such there was 

no evidence of a training induced difference in attentional bias to threat that 

persisted for 24 hours after the final attentional training session. To 

determine if a training induced difference in attentional response to threat 

was evident immediately following the final attentional training block (given 

on day 15) a 2*2*2 ANOVA was conducted on the probe discrimination 
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latency data recorded immediately following the attentional training block on 

day 15. This analysis again revealed a significant main effect of Probe 

Position (570ms vs. 639ms; F(1,6) = 9.692, p = .021, ηp
2 = .618) indicating that 

on average participants were quicker to discriminate probe direction when 

the probe appeared in the upper rather than the lower screen position. Once 

more however, this main effect was not modified by Attentional Training 

Condition or Threat Word Position (F < 1), and the three way interaction of 

Probe Position, Attentional Training Condition and Threat Word Position 

was not significant (F(1,6) = 0.260, p = .628). There were only 8 participants 

with complete data on day 15 and as such the degrees of freedom are smaller 

for this test. Thus there is no evidence of a training induced difference in 

attentional bias to threat immediately following the last attentional training 

session. 

As was done in experiment one a 2*2*2*2 mixed design ANOVA was 

conducted on the pre and post training probe discrimination latency data, to 

determine if this change in attentional bias across attentional training. The 

between groups factors were Attentional Training Condition (experimental 

condition vs. control condition) and Attentional Assessment Point (pre 

training assessment vs. post training assessment), and the two within group 

factors were Threat Word Position (threat word upper vs. threat word lower) 

and Probe Position (probe upper vs. probe lower). However, the four way 

interaction resulting from this analysis was not significant (F(1,9) = 4.204, p = 

.071). Given the high attrition and small sample size this result is not 

surprising. 
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Consistent with experiment one attentional bias indexes can be 

calculated using the attentional bias data in Appendix D, and it can be 

determined if they are significantly different from 0. The high trait anxious 

individual‟s pre training attentional bias was not significantly different from 

zero (t (10) = -0.112) and neither the experimental (t (4) = -0.330) or the 

control (t (5) = 0.867) groups post training attentional bias was significantly 

different from zero, when alpha was set to 0.05. Again, given the high rate of 

participant attrition and the lack of a discernible training effect on 

attentional bias this result is not surprising.  

Given the small sample size of this study it was decided to present the 

attentional data graphically in order to visually analyse the pattern of 

attentional change pre and post each attentional training session. This data is 

presented in figures 4.1 (the Avoid Threat group) and 4.2 (the Control 

group). However, given the variability of the pre and post attentional training 

changes for both groups it is hard to determine what, or if any, impact that 

attentional training was having on a daily basis. Linear, quadratic and cubic 

curve fitting consistently produced poor fits (all non significant) to each 

group‟s data.
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Figure 4.1 Attentional bias data pre and post each daily attentional training session for the Avoid Threat attentional training 

group. Note that there was no attentional training on day 16, only an assessment session. 
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Figure 4.2 Attentional bias data pre and post each daily attentional training session for those allocated to the Control Group. 

Note that there was no attentional training on day 16, only an assessment session. 
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4.3.2 The Impact of Attentional Training on Anxiety 

The mean Spielberger Trait Anxiety Inventory scores recorded for 

both attentional training conditions at baseline on day one and at the 

conclusion of training on day 16 of the attentional training program are 

presented in table 4.4. 

 

4.3.2.1 Spielberger Trait Anxiety Inventory 

A 2*2 repeated measures ANOVA was conducted on the trait anxiety 

scores presented in table 4.4 to determine if trait anxiety changed 

differentially for participants in each training condition across the period of 

this attentional training study. The between groups factor was Attentional 

Training Condition (experimental condition vs. control condition) and the 

within groups factor was Emotional Assessment Point (baseline on day one 

vs. post attentional training program on day 16). If the alternative training 

conditions served to differentially modify trait anxiety then we would expect 

a significant two way interaction between Attentional Training Condition and 

Table 4.4 

Mean Trait Anxiety Scores Recorded at Baseline (day one) and at the 

Conclusion of Attentional Training (day 16) a 

 Control Condition Experimental Condition 

Baseline 48.83 (5.98) 49.80 (11.58) 

Conclusion 49.20 (9.26) 50.00 (9.14) 

a Standard deviations are shown in parentheses.  
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Emotional Assessment Point. According to the causal account this would 

result from participants who received avoid threat training demonstrating an 

attenuation of trait anxiety scores that should not be seen by participants in 

the control condition. However, the two way interaction between Emotional 

Assessment Point and Attentional Training Condition and was not significant 

(F(1,8) = 0.044, p = .838) and no other significant effects emerged from this 

analysis (F < 1). Therefore, there is no evidence that the attentional training 

manipulation served to modify trait anxiety. 

4.4 Discussion 

As noted in the results section the substantial attrition left the 

experiment severely underpowered and critically compromised the ability of 

this experiment to adequately test the causal hypothesis that attentional bias 

to threat causally contributes to dispositional anxiety. Nevertheless the data 

was analysed for illustrative reasons. Analysis of probe discrimination 

latencies post attentional training on day 15 and on the final attentional test 

block on day 16 revealed no evidence of a training induced group difference 

in attentional bias to threat. Analysis of the trait anxiety scores yielded by the 

STAI-Trait revealed no significant group differences, though a change would 

not be expected according to the causal hypothesis under investigation given 

that no group difference in attentional bias was induced. Given the 

substantial attrition these results are not surprising.  

As will be recalled the majority of participants did not complete a 

sufficient number of days of the training task for their data to be included in 

the attentional training program. As will be recalled a total of 14 participants 

did not complete the minimum number of days of training required. This 
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represents an attrition rate of approximately 41% and left only six 

participants in the control group and five participants in the experimental 

group. Therefore, in order to permit appropriate evaluation of the causal 

hypothesis using this approach in future studies the reasons for and solutions 

to this attrition problem need to be identified.  

Firstly, it may be that those individuals with particularly high trait 

anxiety scores may have been more likely to drop out as this led to avoidance 

of the test session, perhaps because the training sessions was experienced as 

slightly stressful. This is on contrast to participants with social phobia from 

the first experiment who may not have found the test sessions as stressful 

perhaps because they were not required to interact or be the subject of 

scrutiny by others. To determine if this was the case the starting trait anxiety 

scores of those individuals who dropped out were compared to those 

individuals who completed the training program. However, a one way 

ANOVA revealed no significant difference between trait anxiety scores (F(1,25) 

= 0.201, p = .658). Therefore, it is unlikely that dropout in this experiment 

can be predicted by particularly high trait anxiety scores, and even if it could 

in order to permit appropriate evaluation of the causal hypothesis individuals 

with elevated dispositional anxiety would still need to be recruited. A better 

strategy to prevent participant attrition would be to focus on ways to keep 

individuals in the attentional training program once they have started. 

Perhaps requiring a minimum of 11 days to be completed by 

participants was too strict and maybe if a more lenient cut off was allowed 

then more participant data sets would be available for use in the analysis. 

However, by changing the cut off to ten days, only one additional participant 
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data set would have become available to use in the probe discrimination 

latency data analysis and the anxiety vulnerability analysis. Further reducing 

the number of days required to be completed by participants to only eight or 

nine days would have provided only an additional two participant data sets 

for use in the analysis. Therefore, it does not seem that substantially reducing 

the length of the attentional training program would have avoided the 

present attrition problem. 

As will be recalled participants in experiment one were not reimbursed 

for time spent participating in the experiment, whereas participants in this 

experiment were. There are many factors (such as interest or curiosity) that 

motivate an individual to participate in an activity, and participation in some 

activities (e.g. hobbies) carries their own rewards such as pleasure, 

enjoyment or satisfaction. The specific motivation for participating in an 

activity where participation itself is the reward is termed intrinsic motivation 

(Deci, 1971). Intrinsic motivation is of particular importance when an 

individual engages with a task because it is often associated with higher task 

compliance and long term interest. Originally argued by Deci in 1971, and 

confirmed in a recent meta analysis (Deci, Koestner & Ryan, 1999) tangible 

external rewards (known as extrinsic motivation), such as money, may 

reduce intrinsic motivation, which compromises long term engagement with 

the task. Extrinsic motivators undermine intrinsic motivation because the 

individual no longer feels that they are participating in the task for their own 

enjoyment or satisfaction, but rather for an external reward (Lepper & 

Hodell, 1989). Therefore, it is likely that providing monetary reimbursement 

to participants in this experiment was seen as an extrinsic motivator, which 



 

 

104 

 

reduced intrinsic motivation and resulted in a lack of vested interest to 

complete the attentional training task. Therefore, one way to prevent 

attrition would be to secure long term engagement with the task by removing 

extrinsic motivation in future experiments.  

Another possibility is that high trait anxious individuals lacked the 

motivation to complete the task because they were not fully aware of the 

therapeutic benefits of the attentional training task. Individuals from the first 

experiment were asked if they suffered symptoms of social phobia that 

interfered with their daily life. If they did they were invited to participate in 

an experiment that was evaluating a program designed to alleviate some of 

these anxiety symptoms. This is in contrast to the high trait anxious 

individuals in this experiment who were recruited from a university 

undergraduate population and were not actively seeking a therapeutic 

intervention, and perhaps had no intrinsic motivation for participating. 

Therefore, one possible solution to the attrition problem would be to recruit 

individuals who identify that they are anxious and are seeking a possible 

therapeutic intervention. This strategy will help to recruit those individuals 

with an intrinsic motivation to participate in the task. The two previously 

discussed factors concern the motivation of participants will be termed 

motivational factors for the remainder of the thesis. 

A further factor which may have contributed to the attrition 

experienced here is the way in which participants were contacted if a day of 

training was missed. If a participant failed to complete a day of training they 

were sent a reminder email the following day which instructed them to please 

continue participation as soon as possible. To increase the likelihood of 
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participants completing the attentional training program it will be necessary 

to contact participants immediately if they miss a day of training. Secondly, 

participants may have simply ignored the emails that were sent, and perhaps 

a more direct means of communication would have ensured that participants 

were vigilant in their participation. These two possible reasons for the 

attrition experienced will be termed monitoring factors for the remainder of 

the thesis. 

Strategies for preventing the presently observed attrition problem will 

be discussed in full in chapter six. It is hoped that these strategies will help to 

prevent the substantial attrition experienced here and thus allow for 

appropriate evaluation of the causal hypothesis and the therapeutic 

applicability of the attentional training program. Before discussing these 

amendments further however, the results from experiment three will be 

presented. This experiment, using a sample of individuals experiencing 

anxiety due to a situational stressor was conducted in parallel with 

experiment two. 
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CHAPTER 5 : APPLYING THE ATTENTIONAL TRAINING 
PROGRAM TO INDIVIDUALS CHARACTERISED BY ELEVATED 

ANXIETY DUE TO A SITUATIONAL STRESSOR 
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5.1 Experiment Three 

In this experiment the attentional training task employed in experiment 

two was administered to a group of individuals selected because they were 

exposed to a naturalistic, situational stressor. The purpose was to determine 

if attentional bias plays a causal role in the expression of anxiety as a result of 

exposure to a real life situational stressor. Thus we needed to recruit 

individuals who were experiencing such a situational stressor known to 

elevate anxiety. Ideally, the stressor should be novel to participants, to ensure 

that previous experience with a similar situation will not contribute to 

individual differences in its capacity to elicit anxiety. A sample of mothers 

about to give birth to their first child was chosen as a suitable candidate 

population to receive attentional training. The birth of a first child was 

considered an appropriate situational stressor for the following reasons. 

The birth, especially if it is a first child, while being associated with 

uncertain outcomes for the mother, is a well defined critical life event that 

involves exposure to a stressful situation (Twenge, Campbell, & Foster, 

2003). Complicated birth is sometimes associated with the development of 

post traumatic stress disorder (Huizink, Mulder, de Medina, Visser, & 

Buitelaar, 2004; Maggioni, Margola, & Filippi, 2006) and with heightened 

anxiety during a subsequent pregnancy concerning the birth of a second 

child. This study will recruit only women who are giving birth to their first 

child, so previous experience with this situation will not attenuate or amplify 

its capacity to elicit an anxiety response. 

Women about to give birth are exposed to a number of potential 

stressors that not only affect their own wellbeing (such as anxiety, or pre and 
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post natal depression) but that of the child (Diego et al., 2006; Huizink et al., 

2004; Warren, Racu, Gregg, & Simmens, 2006). These include worries 

concerning the impact that the birth of the child will have on marital 

satisfaction and the reorganization of the family structure and the financial 

burden of caring for a newborn. Other worries concern the changing role of 

the mother, the mother‟s bodily changes (e.g. shape and weight) which can 

affect their self esteem and self perception, as well as normal anxiety 

associated with the impending birth of the child (Feeney, Alexander, Noller, 

& Hohaus, 2003; Schulz, Cowan, & Cowan, 2006; Twenge et al., 2003). 

These concerns have been shown to negatively impact upon the child's health 

and have been associated with premature birth, low birth weight, 

spontaneous abortion and other birth complications (Diego et al., 2006; 

Huizink et al., 2004; Warren et al., 2006). Such maternal anxiety has been 

shown to affect the child‟s subsequent cognitive development (King & 

Laplante, 2005), future emotional wellbeing (Warren et al., 2006) and 

temperament (Austin, Hadzi-Pavlovic, Leader, Saint, & Parker, 2005). 

Worries of this type directly contribute to the rise in anxiety that is often 

reported by expectant mothers. Indeed clinically significant anxiety is twice 

as frequent in pregnant women than in non-pregnant controls, though unlike 

other forms of anxiety the focus of concern is almost exclusively in relation to 

the health of the child and the fear of foetal death (Brockington, Macdonald, 

& Wainscott, 2006).  

The birth of a first child is a naturalistic and circumscribed event of the 

type that will enable evaluation of the capacity of the attentional training 

program to attenuate situational anxiety. It is expected that as the proximity 
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of the due date increases, state anxiety will also increase. Therefore, a sample 

of expectant mothers was considered appropriate for the present study, even 

more so because of the controversy surrounding the safe use of 

pharmacological treatments for emotional problems in pregnant women 

(Bonari et al., 2005; Koren, Matsui, Einarson, Knopper, & Steiner, 2005; 

Mills, 2006; Zitner & Bischoff, 2005).  

If, as hypothesised, attentional bias to threat causally contributes to the 

evaluation of anxiety in response to a situational stressor, then the reduction 

or reversal of this attentional bias to threat should attenuate anxiety 

reactions to such a stressor. If avoid threat attentional training does reduce 

participants emotional reactivity to this stressor then this situation will 

illuminate the causal role of attentional bias in situational anxiety, and may 

suggest the potential of the attentional training approach for managing 

excessive levels of situational anxiety. 

5.2 Method 

5.2.1 Participants 

Participants were recruited from ante natal waiting rooms at the King 

Edward Memorial Hospital (KEMH), and from five private obstetric 

practices in the Perth metropolitan region. To be eligible for participation the 

women needed to be between 32 to 36 weeks pregnant, with their first child, 

at the time of commencing training so that the attentional training task could 

be completed before their predicted delivery date. In addition the midwife or 

obstetrician must have reported to the experimenter that the pregnancy was 
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normal before the women were invited to participate to maximise the 

prospect of homogeneity of the stressor across participants.  

Twenty three eligible primi-gravid women agreed to participate in the 

16 day attentional retraining program. Twelve of these women were allocated 

to the experimental condition and 11 were allocated to the control condition. 

Table 5.1 shows the characteristics of each group. There was no significant 

differences between the groups in terms of age, (F(1, 21) = 0.619, p = .440), 

initial STAI-State (F(1, 21) = 0.050, p = .825), or initial STAI-Trait (F(1, 21) = 

0.530, p = .475). 

 

Table 5.1 

Characteristics of Participants Allocated to each Attentional Training 

Condition a  

 Control Condition 

(n=11) 

Experimental Condition 

(n=12) 

Age 29.54 (6.52) 31.42 (4.83) 

STAI-State b 33.73 (9.42) 34.75 (12.13) 

STAI-Trait b 36.73 (13.11) 33.08 (10.87) 

a Standard deviations are shown in parentheses.  

b On day one of the study. 
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5.2.2 Materials 

5.2.2.1 Word List Construction 

A set of 96 word pairs was constructed using the same approach as 

employed in experiment two. A list of 143 candidate word pairs was first 

assembled and the member of each pair was matched on word length and 

exact frequency of use according to the norms supplied by Kucera and 

Francis (1967). One member of each candidate pair was considered to be 

both threatening and of likely relevance to the concerns of pregnant women, 

while the other member of the pair was considered to be emotionally neutral 

in context and of less relevance to such concerns. These 143 word pairs were 

given to 14 pregnant women who met the criteria for inclusion in the study 

but did not participate in this study, beyond the provision of stimulus ratings 

(mean age = 30.00 years), with the instruction that they rate each word using 

similar scales as that used in experiment two. These ratings were used to 

select the final 96 word pairs to be incorporated into the experiment in a 

similar manner as that of experiment two. 

First, to satisfy the criteria that all threat words of the word pair were 

relevant to the concerns of pregnant women, any candidate word pair in 

which the threat word was not rated as relevant to such concerns was 

excluded from the pool of candidate word pairs (that is, less than three of the 

participants rated the threat word below five). Next, to ensure that the non-

threat partners of the remaining word pairs were indeed non-threatening any 

candidate pair for which the supposed non-threat member did not receive a 

mean valence rating zero or above also were excluded from the candidate 
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word pair pool. Finally, from the remaining candidate word pairs, the 96 

pairs for which the threat word had received the highest mean threat rating 

were selected to form the final stimulus set for use in the experiment. 

The final set of 96 threat words had obtained a mean valence rating of   

-2.63 and a mean relevance rating of 2.92 whereas the non-threat words had 

obtained a mean valence rating of 4.43 and a mean relevance rating of 1.06. 

There was a significant difference between the mean valence ratings of the 

threat words and the matched non-threat partners (t (95) = 30.34, p < .001) 

and a significant difference between the mean relevance ratings of the threat 

words and the matched non-threat partners (t (95) = 8.82, p < .001). The 

final set of 96 word pairs can be seen in Appendix E. 

Once these final 96 word pairs were selected, they were split into 16 

subsets of 6 word pairs each and to ensure that each of these 16 subsets were 

similar with respect to threat word valence ratings, the exact same procedure 

as that outlined in experiment two was employed here. There was no 

significant difference between any of the 16 subsets with respect to mean 

threat rating of the threat words (F(15,80) = 1.274, p = .238), mean relevance of 

the threat words (F(15,80) = 1.212, p = .281), mean threat rating of the non-

threat words (F(15,80) = 1.137, p = .338) or mean relevance ratings of the non-

threat words (F(15,80) = 0.791, p = .684).  

5.2.2.2 Anxiety Measures 

Both scales of the State Trait Anxiety Inventory (Spielberger et al., 

1970) were administered pre and post attentional training. The STAI-State is 

a 20 item questionnaire that assesses how an individual is feeling at that 

moment and is designed to measure the intensity of such anxiety symptoms. 
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The STAI-State demonstrates high internal consistency (median Cronbach's 

alpha was 0.93 for all ages and populations tested) and is sensitive to 

changes in anxiety following a stressful experience (Spielberger et al., 1970). 

Information concerning the STAI-Trait can be found in section 4.2.3.2.  

5.2.3 The Visual Probe Task 

The format and configuration of attentional test trials and attentional 

training trials was exactly the same as in experiment two. 

5.2.4 Procedure 

All procedural details are exactly the same as that in experiment two.   

5.2.5 Approach to Data Analysis 

The approach to data analysis used in this experiment is exactly the 

same as that used in experiment two.   

5.3 Results 

5.3.1 The Impact of Training on Attentional Bias  

As in experiment two, participants were required to meet an average 

minimum of 90% probe discrimination accuracy over all attentional test 

blocks, before their data was included in the analysis. All participants met 

this criterion. As in experiment two, participants were required to complete 

at least ten days of training as well as the very first and the very last 

attentional test block. The failure to do so resulted in the removal of 15 

participants, nine from the Experimental Condition and six from the Control 

Condition. As with experiment two this attrition left the experiment severely 
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underpowered. Nevertheless, the data analysis will proceed as described, as it 

did for experiment two, though any results presented will be purely 

illustrative only. 

The average number of days of the task completed by all remaining 

participants, to the nearest day, was 16. For these remaining participants 

there was no significant difference between the two training groups in terms 

of mean age (F(1,9) = 0.285, p = .606), STAI-State scores (F(1,9) = 0.225, p = 

.646) or mean STAI-Trait scores (F(1,9) = 0.408, p = .539). Data points were 

removed, before computation of median reaction times if they violated the 

same criteria as were adopted in experiment one (that is, latencies that were 

less than 200ms or greater than 2000ms) and median latencies for accurate 

probe discrimination responses then were computed as in experiment two. 

The median probe discrimination latencies recorded under each condition 

for all the attentional test blocks are presented in Appendix F. 

The distribution of these resulting median probe discrimination 

latencies were inspected for departures from normality using the Shapiro-

Wilks test of normality. The Shapiro-Wilks test revealed that the probe 

discrimination latencies were not normally distributed (W = 0.801, df = 79, p 

< .001) and the data was positively skewed. For cases such as this, 

Tabachnick and Fidell (2001) suggest that the data be log transformed prior 

to analysis. Consistent with the procedure used in experiment one, unless 

otherwise stated the untransformed data and the log transformed data 

returned the same pattern of significant results for the analyses reported in 

this chapter. Furthermore, to aid ease of interpretation, analysis of the 

untransformed data will be reported in the main text of this chapter with 
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footnotes used to indicate any situations where log transformation changed 

the pattern of significance. 

To ensure that no differences in attentional bias were present pre 

attentional training a 2*2*2 mixed design ANOVA was conducted on the 

attentional assessment blocks on day one before any attentional training was 

administered. The between groups factor was Attentional Training Condition 

(experimental condition vs. control condition) and the two within groups 

factors were Threat Word Position (threat word upper vs. threat word lower) 

and Probe Position (probe upper vs. probe lower). If the two attentional 

training conditions differed in their initial attentional bias then we would 

expect the three way interaction involving these factors to be significant. This 

analysis revealed no significant effects (F < 1) and the three way interaction 

(F(1,8) = 1.158, p = 0.318) did not approach significance. Therefore, there is no 

evidence to suggest a difference in the initial attentional bias of participants 

allocated to each attentional training condition.  

To determine if the intended group difference in attentional bias to 

threat was present 24 hours following the last attentional training block a 

2*2*2 ANOVA was conducted on the attentional assessment data from day 

16. The between and within groups factors were the same as that for the 

analysis of the pre training attentional assessment data. This analysis 

revealed a significant main effect of Probe Position (557ms vs. 666ms; F(1,7) = 

10.651, p = .014, ηp
2 = .603) indicating that on average participants were 

quicker to discriminate probe direction when the probe appeared in the 

upper rather than the lower screen position. Again, and as noted in 

experiment two, this possibly reflects a tendency to scan the screen from top 
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to bottom. The three way interaction of Probe Position, Attentional Training 

Condition and Threat Word Position was not significant (F(1,7) = 0.282, p = 

.612). As such there is no evidence of a group difference in attentional bias to 

threat on the final attentional test session on day 16. No other effects were 

significant (F < 1). 

 To determine if the intended group difference in attentional response 

to threat was evident immediately following attentional training a 2*2*2 

ANOVA was conducted on the final attentional test block on day 15. This 

analysis revealed a significant main effect of Probe Position (604ms vs. 

711ms; F(1,6) = 7.365, p = .035, ηp
2 = .551), again indicating that on average 

participants were quicker to discriminate probe direction when the probe 

appeared in the upper rather than the lower screen position, possibly 

reflecting a tendency to scan the screen from top to bottom. This main effect 

was not modified by either Attentional Training Condition or Threat Word 

Position (F< 1 in both cases) the three way interaction was not significant 

(F(1,6) = 1.420, p = .278) indicating that no training induced difference in 

attentional response to threat was evident even immediately following the 

final attentional training block. 

A 2*2*2*2 mixed design ANOVA was conducted on the pre and post 

training probe discrimination latency data, to determine if this change in 

attentional bias across attentional training. The between groups factors were 

Attentional Training Condition (experimental condition vs. control 

condition) and Attentional Assessment Point (pre training assessment vs. 

post training assessment), and the two within group factors were Threat 

Word Position (threat word upper vs. threat word lower) and Probe Position 
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(probe upper vs. probe lower). No significant effects emerged from this 

analysis and the four way interaction resulting from this analysis was also not 

significant (F(1,4) = 0.005, p = .946). Given the high attrition and small 

sample size this result is not surprising. 

Again, attentional bias indexes were calculated using the attentional 

bias data in table 5.3 to determine if these indexes were significantly different 

from 0. The sample of pregnant women‟s pre training attentional bias was 

not significantly different from zero (t (10) = 0.226) and neither the 

experimental (t (3) = -0.576) or the control (t (6) = -0.323) groups post 

training attentional bias was significantly different from zero, when alpha 

was set to 0.05. Again, given the high rate of participant attrition and the lack 

of a discernible training effect on attentional bias this result is not surprising.  

As will be recalled due to the small sample sizes present in experiment 

two it was decided to present the attentional data graphically in order to 

visually analyse the pattern of attentional change pre and post each 

attentional training session. Due to the small sample sizes present in this 

experiment the attentional bias data for each attentional assessment session 

is presented in figures 5.1 (the Avoid Threat group) and 5.2 (the Control 

group). Again, linear, quadratic and cubic curve fitting all produced poor fits 

(non significant) to each group‟s data.
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Figure 5.1 Attentional bias data pre and post each daily attentional training session for the Avoid Threat attentional training 

group. Note that there was no attentional training on day 16, only an assessment session. 
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Figure 5.2 Attentional bias data pre and post each daily attentional training session for those allocated to the Control Group. 

Note that there was no attentional training on day 16, only an assessment session. 
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5.3.2 The Impact of Attentional Training on Anxiety  

The mean Spielberger State and Trait Anxiety Inventory scores 

recorded for both attentional training conditions at a distal and at a proximal 

point to the expected birth of the woman‟s first child are presented in table 

5.3. 

 

 

5.3.2.1 Spielberger State Anxiety Inventory 

 A 2*2 repeated measures ANOVA was conducted on the state anxiety 

scores yielded by the Spielberger State Anxiety to determine if a significant 

group difference in emotional reactivity to the situational stressor was 

evident. The between groups factor was Attentional Training Condition 

(experimental condition vs. control condition) and the within groups factor 

Table 5.3 

Mean Spielberger State and Trait Anxiety Inventory Scores Recorded 

Distal and Proximal to the Expected Birth of the Woman’s First Child a  

 

  
Control 

Condition 

Experimental 

Condition 

State Anxiety 
Distal 31.43 (9.34) 29.00 (5.03) 

Proximal 32.00 (13.88) 30.75 (8.62) 

Trait Anxiety 
Distal 35.29 (5.33) 30.25 (8.69) 

Proximal 36.57 (5.43) 29.75 (8.30) 

a Standard deviations are shown in parentheses. 
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was Emotional Assessment Point (distal to birth vs. proximal to birth). It is 

expected that state anxiety will increase from distal to proximal to birth, 

revealing that the birth of a first child is a stressor which reliably raises 

situational anxiety. However, the main effect of Emotional Assessment Point 

was not significant (F(1,8) = 0.100, p = 760), indicating that the birth of a first 

child was perhaps not seen as a stressful event by those participants who 

remained in the study. If attentional training served to differentially 

attenuate emotional reactivity to the situational stressor then we would 

expect a significant two way interaction between Attentional Training 

Condition and Emotional Assessment Point, the nature of which would reveal 

that participants who received avoid threat training demonstrate an 

attenuation of state anxiety relative to participants in the control condition. 

However, the interaction between Attentional Training Condition and 

Emotional Assessment Point was not significant (F(1,8) = 0.290, p = .605). No 

other significant effects emerged from this analysis (F < 1). 

5.3.2.2 Spielberger Trait Anxiety Inventory 

A 2*2 repeated measures ANOVA was also conducted on the trait 

anxiety scores presented in table 5.3. Once again, the between groups factor 

was Attentional Training Condition (experimental condition vs. control 

condition) and the within groups factor was Emotional Assessment Point 

(distal to birth vs. proximal to birth). If attentional training served to induce 

a group difference in trait anxiety then we would expect a significant two way 

interaction between Attentional Training Condition and Emotional 

Assessment Point, the nature of which would reveal that participants who 

received avoid threat training demonstrate an attenuation of trait anxiety 
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scores compared to participants in the control condition. However, neither 

the main effect of Emotional Assessment Point (F(1,8) = 0.019, p = .896) or 

the interaction between Attentional Training Condition and Emotional 

Assessment Point was significant (F(1,8) = 0.395, p = .553). No other 

significant effects emerged from this analysis. 

5.4 Discussion 

As noted in the results section the substantial attrition left the 

experiment severely underpowered and critically compromised the ability of 

this experiment to adequately test the causal hypothesis. However, as with 

experiment two the data was analysed for illustrative purposes, with the bulk 

of the discussion of this experiment focussing on how to prevent attrition in 

future experiments. Analysis of the probe discrimination latency data from 

day 16 revealed no difference between the two attentional training groups in 

terms of induced attentional response to threat. Thus, if the training 

manipulation did induce the intended group difference in attentional 

response to threat then this did not persist over the intervening 24 hours 

from completion of the final attentional training session on day 15. While this 

finding does not preclude the possibility that the intended group difference in 

attentional bias to threat may have been more transiently induced, analysis 

of probe discrimination latencies from the attentional assessment block 

administered immediately following the final attentional training block on 

day 15 indicated no presence of the intended group difference in attentional 

response to threat. Therefore, it was concluded that the attentional training 

task failed to induce a group difference in attentional bias to threat.  
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Analysis of the anxiety assessment measures revealed no significant 

increase in state anxiety from the distal and proximal assessment points. As 

mentioned previously this indicates, that for those women who stayed in the 

attentional training program, the birth of their first child was perhaps not 

seen as a stressful event. Therefore, it may be the case that those women who 

were finding this situation particularly stressful dropped out of the training 

program, or it may be the case that those women who were not finding the 

situation particularly stressful were disinclined to continue participation 

because they were not anxious. However, a one way ANOVA comparing the 

STAI-State anxiety scores of those women who completed the attentional 

training program and those who withdrew revealed no significant group 

difference (F(1,18) = 0.364, p = .554). Likewise, a one way ANOVA comparing 

the STAI-Trait anxiety scores of those women who completed the attentional 

training program and those who withdrew revealed no significant group 

difference (F(1,18) = 0.349, p = .562). 

However, it was not expected that a differential pattern of emotion 

would be evident given that attentional training failed to induce the intended 

group difference in attentional response to threat. The evidence from this 

experiment suggests that the attentional training task cannot modify 

attentional bias to threat in people who are experiencing naturalistic anxiety 

caused by a situational stressor. The reason that this experiment failed to 

find evidence of a training induced change in attentional avoidance of threat 

is because the majority of women did not complete a sufficient number of 

days of the training task. As will be recalled a total of 14 women were 

excluded from the data analysis because they failed to complete the 
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minimum number of required training days. The exclusion of these women 

left only three participants in the Experimental Condition and six 

participants in the Control Condition, a drop out of 60%. This meant that 

there were insufficient numbers of participants to adequately evaluate the 

causal hypothesis under study. Therefore, we will adopt the same approach 

as that used in experiment two to determine how to reduce future possible 

attrition. 

It is possible that requiring a minimum of 11 days to be completed by 

participants was too strict and, as with experiment two, perhaps a more 

lenient cut off would permit a greater number of participant data sets to be 

used in the analysis. However, by changing the cut off to ten days, no 

additional participant data sets would have been available in for the data 

analysis in this experiment. All participants who remained in the attentional 

training program completed a minimum of 15 days of training, and the 

majority completed all 16 days of training. Therefore, attrition could not be 

reduced in future studies by adopting a more lenient cut off for the exclusion 

criteria of the minimum number of training days required to be completed by 

participants. 

As mentioned previously, state anxiety was not significantly elevated by 

the situational stressor. The birth of a woman‟s first child was the acute, 

situational stressor but attentional training had to be administered 

approximately two weeks prior to the expected delivery date so that training 

could be completed as close as possible to this due date. However because the 

delivery date could not be predicted exactly it may have been several days or 

longer after training had been finished before birth of the child. Although the 
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measure of state anxiety was administered at two temporal intervals, distal 

and proximal to the stressor, it may have been the case that the proximal 

administration of the state anxiety measure was still too far away from the 

stressor to adequately assess state anxiety. This problem could be avoided if a 

situational stressor with a fixed, certain date was used.  

 There are likely to be additional motivational factors that hindered 

participation in this experiment. For example pregnant women may have 

been unable to schedule time to complete the task because it was not seen as 

significant to their current concerns. They may have been more preoccupied 

over the current and future health of their child (Brockington et al., 2006), or 

marital satisfaction (Twenge et al., 2003) rather than their own mental 

health. As such many women may not have been aware of the possible 

therapeutic benefits of continued participation. Finally, as stated in the 

discussion of chapter four the monitoring procedures that were in place may 

have been inadequate. Strategies to overcome the attrition experienced in 

experiments two and three will be discussed in full in the following chapter. 
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SECTION THREE: NON CLINICAL PHASE TWO 

CHAPTER 6 : TACKLING PARTICIPANT ATTRITION: 
PROCEDURAL INNOVATIONS TO REDUCE PARTICIPANT DROP-

OUT 
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6.1 Revisiting the Goals of Phase Two 

 Experiment two was designed to determine if attentional training 

could attenuate dispositional anxiety in order to reveal whether attentional 

bias makes a causal contribution to dispositional anxiety. As noted, many 

participants did not complete the minimum number of days of training 

required. Participant attrition was also a problem of experiment three, where 

the goal was to administer training to a population of expectant mothers, and 

evaluate the causal role of attentional bias to situational anxiety. The high 

attrition in both experiments two and three meant that these studies were left 

with insufficient power to address the issues under investigation.  

This substantial attrition also meant that even if enough participants 

remained in the attentional training program to permit the evaluation of the 

causal role that attentional bias plays in the expression of dispositional and 

situational anxiety, the sample would have been biased. That is, the sample 

would not have been random and as a result it would lack external and 

internal validity (Ahern & Le Brocque, 2005; Flick, 1988; Vanable, Carey, 

Carey, & Maisto, 2002). This is because there may have been a systematic 

difference between participants who completed the training program and 

those who did not (note that the possibility that perhaps starting differences 

in anxiety levels may have been such a factor was unlikely given that there  
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was no significant difference between training conditions with respect to 

baseline anxiety levels).1 

 Therefore, despite the technical enhancements to the software that 

increased the number of participants who could run the training program on 

their home computers without difficulty, high rates of attrition led to few 

participants completing the attentional training task. Hence the training 

procedure as presently implemented is not an effective tool, as this procedure 

failed to keep participants performing the task across the required duration. 

As before, it is necessary to examine the reasons why this occurred, in order 

to address the problem in subsequent studies. 

6.2 Strategies to Prevent Future Experimental Attrition 

One possible reason that may explain the attrition experienced in 

experiment two and three concerns the fact that individuals were not fully 

aware of the possible therapeutic benefits of participating in the attentional 

training task. This is in contrast to the participants in the social phobia 

experiment who responded to advertisements which stated that the 

attentional training program may help to alleviate their symptoms of anxiety. 

Individuals in experiment two were recruited from a sample of psychology 

undergraduates, who, on the basis of their responses on the Spielberger trait 

anxiety inventory were designated as high trait anxious. However, they were 

not actively seeking a possible therapeutic intervention. As such, the 

                                                 

1
 Given the small sample size as a result of this attrition it may be considered more appropriate to 

conduct a series of single case studies and graph the change in attentional bias over time to determine 

the possible influence of attentional training on attentional bias and emotion. However, given that the 

remaining participants are unlikely to be representative sample it was decided not to pursue this type 

of analysis. 
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participant would not be aware of the benefits of attentional training, as the 

anxiety they experience may not significantly interfere with daily functioning 

(Brown et al., 1998; Endler & Kocovski, 2001). In other words, while high 

trait anxiety is construed as a vulnerability factor in the development of a 

clinical anxiety disorder high trait anxious individuals may not recognise that 

the therapeutic intervention of attentional training would be of use to them. 

Therefore, it is possible that participation in this experiment was not seen as 

beneficial as it was to participants in the first experiment and furthermore, 

participants in experiment two may have had no vested interest in 

participating. This intrinsic motivational factor was also discussed in chapter 

four. 

This is also true of pregnant women in experiment three, who were not 

recruited on the basis that they were actively seeking an intervention that 

would alleviate their anxiety. Although participants were not required to 

provide a reason for withdrawing, several of the pregnant women 

withdrawing from experiment three volunteered one. The most common 

reason was a lack of time to complete the task, and this was often 

accompanied by women saying they had other priorities at the moment. 

These other priorities included preparations for the birth of their child, 

doctor‟s appointments and checkups as well as daily chores and as a result 

did not have the time or the ability to complete the full attentional training 

task. As you will recall this population was chosen as the impending birth of a 

child has been shown to be a significant life event that is commonly 

associated with an increase in anxiety (Feeney et al., 2003; Schulz et al., 

2006; Twenge et al., 2003), and it is this feature of the population that made 
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them a logical choice to administer the attentional training to. However, 

analysis of anxiety reactivity to the stressor indicated that state anxiety did 

not significantly increase, though this may be because those women with the 

greatest elevations in state anxiety dropped out. In future experiments where 

situationally anxious participants are to be recruited the individuals need to 

be made explicitly aware of the possible therapeutic benefits if they 

participate to ensure that individuals make participation a priority. 

Individuals with social phobia, who were currently experiencing clinical 

symptoms of anxiety, may have been more inclined to complete the 16 days 

as they had a desire to reduce their anxiety as it was interfering with daily 

functioning. Therefore, in future experiments advertisements will convey the 

message that the program may help to alleviate anxiety that is problematic. 

As such, only those individuals who actively seeking possible therapeutic 

intervention will be recruited and these individuals should also be 

intrinsically motivated to complete the attentional training task.  

Another factor that may have contributed to the lack of intrinsic 

motivation as discussed in chapter four was the provision of monetary 

reimbursement for time spent. The ethics committee at the University of 

Western Australia approved the provision of token payment to participants. 

Each experimental session lasted approximately 15 minutes and over the 16 

days of participation the total time dedicated would be four hours. As we 

reimbursed only AUS$30 this would not likely have represented strong 

inducement to participate. In fact, it is possible that the provision of such 

payment contributed to a lack of a vested interest in completing the task. As 

will be recalled participants in the first experiment were all volunteers and 
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attrition due to participant drop out was not problematic. Therefore, future 

samples of populations will not be offered any monetary reimbursement for 

participation. 

Methods of increasing the motivation of participants and to maintain 

their engagement with extended studies of this type can be gained from the 

literature published on participant attrition from clinical pharmacology trials 

and drug and alcohol rehabilitation programs (Ahern & Le Brocque, 2005; 

Issakidis & Andrews, 2004). Some of these methods might be adapted and 

applied to the current experimental approach. For example, Flick (1988) 

suggests that participants be well informed about the study, and possible 

benefits of participation need to be made explicit. This may also help to 

increase the participant‟s interest in the task and hence increase their 

intrinsic motivation, the benefits of which have been discussed previously 

(see for example Deci, 1971; Deci et al., 1999; Ryan & Deci, 2000). For the 

next experiments in this series of research, to ensure that participants are 

aware of the possible benefits of participation they will be told that the 

training program is designed to evaluate an internet delivered program that 

may help to alleviate symptoms of anxiety (this description will be tailored to 

each population used in experiments four and five). By doing this 

participants will be made explicitly aware of the potential benefits of 

participating in the experiment and will also be made aware that their data is 

highly valuable, in that it was being used to evaluate the efficacy of the 

program to help others. 

Spierings and Miree (1993) argue that making verbal contact with 

participant‟s before they started their experiment limited the number of 
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individuals who withdraw from a study. These researchers suggest this was 

because this personalised the relationship between the experimenter and the 

participant. Therefore, in future experiments in this series of research verbal 

contact will be made with participants before they begin the attentional 

training task. This will also provide participants with the opportunity to ask 

any questions they may have regarding the task.  

In the previous experiments, if a day of training was not completed, the 

participant was sent an email asking them to please continue participation. 

However, this contact was made only by email and only after the day of 

training had been missed. One enhancement to this monitoring problem 

suggested by Flick (1988) would be to verbally contact participants 

immediately following a missed appointment. To achieve this goal, 

participants in future studies will be required to complete the daily task by 

7pm, and if the data has not reached the experimenter by this time the 

participants will be immediately contacted by telephone. This will give the 

participant adequate time to complete the training session that same 

evening.  

One further enhancement to the monitoring of participants progress 

will be to contact all participants, verbally, half way through the training 

program to thank them for their participation and to encourage them to 

continue participation. This positive verbal feedback could be construed as 

an external motivational factor which would undermine intrinsic motivation.  

However, Deci et al., (1999) in their meta analytic review of the effects of 

extrinsic rewards on intrinsic motivation found that across all studies 

reviewed, positive verbal feedback was the one extrinsic reward (as opposed 
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to monetary reward for example) that enhanced intrinsic motivation. 

Therefore, in future experiments all participants will be contacted by phone 

on day eight of the attentional training program and thanked for their time. 

6.3 Goals of Phase Three 

The goals of phase three are exactly the same as those of phase two but 

the previously discussed strategies to increase intrinsic motivation and 

remove negative extrinsic rewards as well as improvements to the monitoring 

of participants progress will be implemented. To summarise; 

1. Participants will be made explicitly aware of the possible therapeutic 

benefits of the attentional training task and the value of their data in 

evaluating the therapeutic benefits of the task.  

2. Removal of reimbursement for time spent as this may have acted as an 

extrinsic reward for participation. 

3. Verbal contact will be made with all participants before they begin the 

attentional training task and on day eight of the attentional training 

program. 

4. Participants will be required to complete each daily session by 7pm 

each day. If participants do not complete the daily session by 7pm they 

will be contacted via phone and asked to please complete the session 

immediately. 
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CHAPTER 7 : RE ADMINISTERING THE ATTENTIONAL 
TRAINING TASK TO A POPULATION OF INDIVIDUALS 

CHARACTERISED BY DISPOSITIONAL ANXIETY 
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7.1 Experiment Four 

The purpose of this experiment is the same as that of experiment two. 

In an attempt to reduce the attrition that compromised pursuit of these goals 

in the previous study the revised procedures outlined in chapter six will be 

implemented. In order to adequately examine whether attentional bias 

makes a causal contribution to naturalistic experiences of dispositional 

anxiety occurring in the real world a suitable sample of individuals 

characterised by dispositional anxiety must be recruited. One possible 

suitable population to sample from is self labelled worriers. The remainder of 

this introduction section will provide a definition of worry, outline the 

cognitive processes associated with worry and provide evidence that worry is 

strongly associated with an elevated tendency to experience anxiety. 

Worry involves recurrent, persistent thoughts and images that are 

experienced because of the negative evaluation of possible future events. 

Another name for the worry process is commonly known as rumination 

(Borkovec, Robinson, Pruzinsky, & DePree, 1983; Mathews, 1990; McKay, 

2005). Anxiety is often experienced as a result of this rumination process and 

as such worry is considered central to anxiety disorders in general, and to 

generalised anxiety disorder in particular. Reflecting this importance, 

excessive worry is a required feature for a diagnosis of generalised anxiety 

disorder (Chelminski & Zimmerman, 2003; Diagnostic and statistical 

manual of mental disorders (4th ed.), 1994; Dupuy, Beaudoin, Rheaume, 

Ladouceur, & Dugas, 2001; McKay, 2005; Wells, 2005; Wells & Carter, 

1999). 
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Until recently there was no standardised way to measure worry (Brown 

et al., 1991). Individuals were often asked if they defined themselves as a 

worrier or what percentage they spent each day worrying (Meyer et al., 

1990). In order to ensure that a homogenous group of individuals were being 

tested a standardised measure of worry was needed. One standardised and 

widely accepted way to measure worry is the Penn State Worry Questionnaire 

(PSWQ). The PSWQ is a trait measure of worry which taps an independent 

construct of severely anxious individuals (Meyer et al., 1990). Items on the 

PSWQ are rated on a scale from one to five, where one is „not at all typical of 

me‟ and five is „very typical of me‟. Individuals who score highly on this 

measure are known as worriers and typically report difficulties controlling 

their worries (Meyer et al., 1990). Worriers often also report symptoms of 

anxiety and scores on the PSWQ are highly correlated with scores on the 

STAI-Trait. 

For example, using a sample of college undergraduates Meyer et al., 

(1990) report a significant correlation between PSWQ scores and STAI-Trait 

scores (r (389) = 0.64). Muris et al., (2005) report obtaining in their sample 

of 73 undergraduate students a correlation of 0.71 between PSWQ scores and 

a measure of neuroticism. Olatunji, Schottenbauer, Rodriguez, Glass and 

Arnkoff (2007) in two studies using non clinical participants found 

correlations between PSWQ scores and STAI-Trait scores of r (704) = 0.71 

and r (735) = 0.73 while Crittendon and Hopko (2006) report a correlation of 

r (115) = 0.55 between these two measures a sample of older adults (mean 

age = 71.6 years), and a correlation of r (183) = 0.62 in a sample of younger 

adults (mean age = 21.3 years). Davey (1993) reports a correlation of 0.74 
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between PSWQ scores and STAI-Trait scores and Belzer, D'Zurilla and 

Maydeu-Olivares (2002) report a correlation of r (353) = 0.64 between 

scores on these two measures. 

van Rijsoort, Emmelkamp and Vervaeke (1999) note that trait anxiety 

as measured by the STAI-Trait accounts for 57% of variance in worry, as 

measured by the PSWQ. Davey (1993) reports that participants self reported 

frequency of worrying about significant life stressors is positively correlated 

with both anxiety as measured by the STAI-Trait (r=0.30) and worry as 

measured by the PSWQ (r=0.35). Gana, Martin and Canouet (2001) sought 

to investigate the causal relationship between worry and trait anxiety using a 

path model analysis. They found a unidirectional relationship reflecting the 

substantial effect of worry on anxiety and conclude that this finding supports 

that of Borkovec et al., (1983) who contends that worry produces trait 

anxiety. 

In addition to the previously presented evidence demonstrating that 

worry and trait anxiety are closely associated there is also some evidence that 

anxiety may influence memory of worry items. For example Reidy (2004) 

reports that low trait anxious individuals (mean STAI-Trait score of 30.6) 

thought about more non worry than worry topics. They also recalled 

significantly more non worry than worry items on a recall task and the key 

difference between the high trait anxious and the low trait anxious groups 

was the fact that those individuals in the high trait anxious group recalled 

significantly more worry information. These results are also consistent with 

the possibility that worry causes anxiety, that is, those individuals who recall 
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more worry items are also likely to be high trait anxious. Conversely, those 

individuals who do not worry as much are consequently less anxious.      

Therefore, worriers are a sample of individuals who commonly 

experience an elevated disposition to experience anxiety. Individuals who 

label themselves as worriers and who acknowledge that their worries 

interfere with their daily functioning will be recruited for this experiment. 

This is in contrast to the procedure for experiment two where individuals 

were designated as high trait anxious on the basis of their scores on the 

STAI-Trait but may not have experienced anxiety that was problematic. This 

procedure using self labelled worriers should ensure that only individuals 

with intrinsic motivation to participate are recruited. 

Thus far the reviewed literature has demonstrated that worry is 

commonly associated with heightened dispositional anxiety, and that high 

trait anxious individuals worry more than low trait anxious individuals. 

Worry appears to reflect a pattern of selective processing that involves 

vigilance for threat. Mathews (1990) states that worry may arise from a 

specific cognitive process that functions to maintain vigilance for personal 

danger, and proposes that worry represents as a special state of the cognitive 

system designed to anticipate possible future danger. According to Mathews 

it is the operation of cognitive processes designed to identify danger that 

distinguishes those individuals who experience difficulty controlling their 

worries from those who do not experience such difficulties. Mathews 

specifically claims that worriers are characterised by an attentional bias to 

threat as also evident in high trait anxious individuals. There is experimental 

evidence to support this assertion. 
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McKay (2005) conducted experiments designed to assess the 

attentional bias in individuals when worrying. In one such study self labelled 

worriers were recruited, in addition to participants who tended to worry 

infrequently and all participants were required to complete an emotional 

Stroop task. An attentional bias to threat was inferred in worriers because 

they showed a greater interference colour naming threatening words relative 

to non threat words. In another study by McKay (2005) undergraduate 

students were recruited and required to complete a visual probe task to 

assess attentional bias. McKay found that the student‟s higher PSWQ scores 

displayed a greater attentional bias to threat. From these three studies 

McKay concludes that individuals characterised by worry, like high trait 

anxious individuals, do indeed show an attentional bias to threat. Hence 

individuals who tend to worry not only show elevated levels of dispositional 

anxiety but also display an attentional bias to threat.  

If this attentional bias makes a causal contribution to these symptoms 

then reducing attentional bias to threat should attenuate worry. In the 

present study, a sample of individuals who define themselves as worriers will 

be exposed to the attentional training procedure. If, as hypothesised, 

attentional bias to threat causally contributes to the disproportionate 

frequency to experience dispositional anxiety, then the attenuation or 

reversal of this attentional bias to threat should correspondingly reduce 

scores on a trait measure of worry and scores on the trait anxiety measure, 

from pre to post training.  
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7.2 Method 

7.2.1 Participants and Recruiting Procedure 

Participants responded to advertisements which were posted around 

the university campus, through email lists and through a radio broadcast. In 

line with the goal to only recruit motivated participants the advertisements 

were designed to convey three main messages. Firstly, the advertisement 

indicated that participation was for individuals who defined themselves as 

worriers and considered their worry to interfere with their daily activities. 

Secondly the advertisement made it clear that researchers at the School of 

Psychology were evaluating a program that may help to reduce problematic 

levels of worry. Given the high attrition associated with the use of high trait 

anxious individuals it was decided to recruit worriers, in order to avoid the 

possibility of a reoccurrence of this attrition. Given that high trait anxious 

individuals and worriers both demonstrate attentional bias to threat and 

share characteristics common to dispositional anxiety it was thought that 

although similar the worriers would provide a better opportunity for 

collecting sufficient data to evaluate the hypotheses under investigation. 

Lastly, the advertisements that their participation was of great value that 

would aid in the evaluation of a task that could be of benefit to other 

individuals like themselves. 

Interested individuals were asked to contact the author through email 

or by phone for further information. Once participants contacted the author 

for this information (which was emailed to them) they were asked to provide 

a contact phone number should they wish to take part in the study. The 
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experimenter then called those who did so to ensure that all details on the 

information sheet were fully understood.  

Forty four individuals who defined themselves as worriers agreed to 

take part in the research and were randomly allocated to either the 

experimental or the control condition with the proviso that approximately 

equal numbers of males and females were distributed between conditions.  

Table 7.1 shows the number of males and females and the mean age of 

participants allocated to each Attentional Training Condition. There were no 

significant group differences between either condition for the number of 

males and females allocated to each Attentional Training Condition (X2 = 

0.278, df = 1, p = 0.257), their age (F(1,42) = 2.22, p = .144), PSWQ scores 

(F(1,42) = 1.32, p = .257) or STAI-Trait scores (F(1,42) = 0.273, p = .604). 

 

Table 7.1 

Characteristics of Participants Allocated to each Attentional Training 

Condition a 

 Control Condition Experimental Condition 

Male 5 4 

Female 16 19 

Age 39.14 (14.64) 32.69 (14.05) 

PSWQ 57.43 (11.90) 61.17 (9.70) 

STAI-Trait 48.05 (11.96) 49.91 (11.72) 

a Standard deviations are shown in parentheses.  
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In this experiment the control condition participants obtained a mean 

PSWQ score of 57.43 and the experimental condition participants obtained a 

mean PSWQ score of 61.17 (mean of both groups = 59.3). Meyer (1990) in 

studies two, four, five and six report mean PSWQ scores ranging from 45.7 to 

53.7 when administered to introductory Psychology college students, mean 

PSWQ scores of 64.1, 52.3 and 40.1 for individuals who met all, some or none 

of the diagnostic criteria for GAD respectively and a mean PSWQ score of 

67.8 for male and 68.4 for female, clinically diagnosed GAD participants. 

Gillis, Haaga and Ford, (1995) created norms for the PSWQ using a 

representative cross sample of adults from the United States. Using these 

norms Dupuy, Beaudoin, Rheaume, Ladouceur and Dugas (2001) calculated 

that a score of 52.3 can be considered the clinical cut off for the PSWQ. 

Therefore, the mean score of 59.3 on the PSWQ for all participants in this 

experiment indicates that these individuals were indeed worriers. Therefore, 

participants in both the experimental and control groups represent a sample 

of worriers and are indeed dispositionally anxious. 

7.2.2 Materials 

7.2.2.1 Word List Construction 

Due to the fact that we are recruiting from a population whose 

disposition to experience anxiety is similar to the sample used in experiment 

two, the same word list will be used.  
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7.2.2.2 Worry and Anxiety Measures 

The Penn State Worry Questionnaire (PSWQ) and the Spielberger 

State-Trait Anxiety Inventory - Trait (Spielberger et al., 1970) were 

administered before any attentional training took place and again after all 

attentional training had been completed. (Meyer, Miller, Metzger, Borkovec, 

& et al., 1990) report that the PSWQ demonstrates high internal consistency 

(a coefficient alpha of 0.93 and 0.94 on two separate occasions), high test-

retest reliability (r = 0.92 and r = 0.93 on two separate occasions after one 

month each time) and can reliably distinguish between post traumatic stress 

disorder and GAD (of which worry is a key diagnostic criteria).  

7.2.3 Procedure 

Participants were recruited according to the procedure outlined in 

section 7.2.1. There were several major procedural innovations in this 

experiment designed to increase intrinsic motivation and prevent participant 

attrition. No monetary reimbursement offered for time spent completing the 

experiment. All participants were contacted verbally before they began the 

attentional training program to ensure that all details contained in the 

information sheet were fully understood. Participants were required to 

complete each day of attentional training by 7pm and if their data was not 

received by this time the author would call the participant and ask them to 

please complete the training as soon as possible. On day eight of the 

attentional training program all participants were verbally contacted and 

thanked for their participation thus far. The PSWQ and the STAI-Trait were 

administered on day one of the attentional training task before any training 
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took place (the baseline measure) and on day 16 of the training task, 

following the last attentional test session (post attentional training). All other 

procedural details are exactly the same as that in experiment two. 

7.2.4 Approach to Data Analysis 

 The approach to data analysis used in this experiment is exactly the 

same as that used in the previous two experiments. 

7.3 Results 

7.3.1 The Impact of Training on Attentional Bias  

As per the rationale outlined in experiment two, participants were 

required to meet an average minimum of 90% probe discrimination accuracy 

over all attentional test blocks and failure to do so resulted in the removal of 

five participants, three from the control condition and two from the 

experimental condition. All remaining participants completed an average of 

16 days (to the nearest day) of the attentional training task. As such, no 

participants were removed from the analysis for the reason of not completing 

the minimum number of required training days. This is in contrast to the 

severe participant attrition rate of 41% experienced in experiment two. The 

only differences between this experiment and experiment two was the type of 

individual targeted for recruitment and the strategies discussed previously 

aimed to increase intrinsic motivation and carefully monitor each 

participants progress over the 16 days of training. Therefore, it is likely that 

procedures put in place to overcome the severe participant attrition 
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experienced in experiments two and three were successful in achieving this 

goal. 

For these remaining participants there was no significant difference 

between either group for either mean age (F(1,37) = 3.417, p = .073), STAI-

Trait scores (F(1,37) = 0.994, p = .325) or PSWQ scores (F(1,37) = 1.77, p = .192). 

Data points were removed before computation of median reaction times if 

they violated the same criteria as that of previous experiments.  

The distribution of these resulting median probe discrimination 

latencies were inspected for departures from normality using the Shapiro-

Wilks test of normality. The Shapiro-Wilks test revealed that the probe 

discrimination latencies were normally distributed (W = 0.801, df = 368, p = 

. 1). Therefore, no data transformation was required. 

The median probe discrimination latencies recorded under each 

condition are presented in Appendix G. To ensure that no differences in 

attentional bias were present pre attentional training a 2*2*2 mixed design 

ANOVA first was conducted on the probe discrimination latencies from the 

attentional assessment block on the first day before any attentional training 

was administered. The between groups factor was Attentional Training 

Condition (control condition vs. experimental condition) and the two within 

groups factors were Threat Word Position (threat word upper vs. threat word 

lower) and Probe Position (probe upper vs. probe lower). If the attentional 

training groups differed in their starting attentional bias then we would 

expect the three way interaction involving these factors to be significant. This 

analysis revealed a significant main effect of Probe Position indicating that 

on average participants were quicker to discriminate probe direction when 
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the probe appeared in the upper rather than the lower screen position, 

possibly reflecting a tendency to scan the screen from top to bottom (650ms 

vs. 682ms; F(1,37) = 17.174, p < .001, ηp
2 = .290).No other significant main 

effects or interactions were found (F < 1) and the three way interaction 

between Threat Word Position, Probe Position and Attentional Training 

Condition was not significant (F(1,37) = 0.203, p < .654). 

To determine if the alternative training conditions induced a group 

difference in attentional bias to threat, that was present 24 hours following 

the last attentional training block a 2*2*2 ANOVA was conducted on the post 

training assessment data (from day 16). The between and within groups 

factors were the same as that for the pre training assessment data. This 

analysis revealed a significant main effect of Probe Position indicating that 

on average participants were quicker to discriminate probe direction when 

the probe appeared in the upper rather than the lower screen position, 

possibly reflecting a tendency to scan the screen from top to bottom (564ms 

vs. 590ms; F(1,37) = 4.705, p = .037, ηp
2 = .113). Once again, however, no other 

significant main effects or interactions emerged from this analysis (F < 1) and 

the three way interaction was not significant (F(1,37) = 0.007, p = .932) 

indicating that the intended group difference in attentional response to 

threat was not present 24 hours following the final attentional training 

session. 

To determine if the intended group difference in attentional response to 

threat was evident immediately following the final attentional training 

session delivered on day 15, but perhaps did not persist across the 

subsequent 24 hours until the final attentional assessment block delivered on 
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day 16, a 2*2*2 ANOVA was conducted on the final attentional test block on 

day 15. Once more, the expected three way interaction involving Probe 

Position, Threat Word Position and Attentional Training Condition was not 

significant (F(1,35) = 0.337, p = .565) and no other significant main effects or 

interactions emerged from this analysis (F < 1). Therefore, there was no 

evidence in this study to suggest that the alternative training conditions 

induced a significant in attentional response to threat.  

A 2*2*2*2 mixed design ANOVA was conducted on the pre and post 

training probe discrimination latency data, to determine if this change in 

attentional bias was present across attentional training. The between groups 

factors were Attentional Training Condition (experimental condition vs. 

control condition) and Attentional Assessment Point (pre training 

assessment vs. post training assessment), and the two within group factors 

were Threat Word Position (threat word upper vs. threat word lower) and 

Probe Position (probe upper vs. probe lower). However, the four way 

interaction resulting from this analysis was not significant (F(1,39) = 1.70, p = 

.0.682). Given that there was no significant difference post attentional 

training with regards to their respective attentional bias this null result is not 

surprising. What is puzzling however, is the fact that even though the 

problems with attrition were successfully ameliorated a non significant effect 

of training was still evident. 

Using the attentional bias data presented in table 7.3 it is possible to  

determine if the worriers were showing an attentional bias that was 

significantly different from 0. The worriers pre training attentional bias was 

not significantly different from zero (t (40) = 0.115) and neither the 
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experimental (t (20) = 0.112) or the control (t (19) = 0.109) groups post 

training attentional bias was significantly different from zero, when alpha 

was set to 0.05. Again, this result is not surprising given that attentional 

training did not evidence a statistically significant effect on participant‟s 

attentional bias as was hypothesised. The fact that individuals did not 

demonstrate an attentional bias to threat pre training will be considered 

further in the discussion section of this chapter. 

7.3.2 The Impact of Attentional Training on Worry and Anxiety 

The mean PSWQ and Trait Anxiety Inventory scores recorded for both 

attentional training conditions at baseline on day one and at the conclusion 

of training on day 16 of the attentional training program are presented in 

table 7.3. 

Table 7.3 

Mean PSWQ and Trait Anxiety Inventory Scores Recorded at Baseline 

(day one) and at the Conclusion of Attentional Training (day 16) a  

 

  
Control 

Condition 

Experimental 

Condition 

PSWQ 
Baseline 58.95 (9.64) 60.19 (9.36) 

Conclusion 57.47 (11.91) 56.81 (8.90) 

Trait Anxiety 
Baseline 48.60 (11.93) 49.57 (11.34) 

Conclusion 45.94 (12.98) 45.55 (10.01) 

a Standard deviations are shown in parentheses. 
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7.3.2.1 Penn State Worry Questionnaire 

A 2*2 repeated measures ANOVA was conducted on the worry scores 

yielded by the Penn State Worry Questionnaire to determine if a significant 

group difference in PSWQ scores was induced from pre to post attentional 

training. The between groups factor was Attentional Training Condition 

(control condition vs. experimental condition) and the within groups factor 

was Emotional Assessment Point (baseline on day one vs. post attentional 

training program on day 16). If attentional training served to induce a group 

difference in emotional vulnerability then we would expect a significant two 

way interaction between Attentional Training Condition and Emotional 

Assessment Point, the nature of which would reveal that participants 

allocated to the experimental condition would demonstrate an attenuation of 

trait anxiety scores relative to participants in the control condition. However, 

this two way interaction was not significant (F(1,40) = 2.66, p = .11) and no 

other significant effects emerged from this analysis (F < 1). 

7.3.2.2 Spielberger Trait Anxiety Inventory 

A 2*2 repeated measures ANOVA was conducted on the trait anxiety 

scores yielded by the State Trait Anxiety Inventory – Trait to determine if 

emotional vulnerability could be differentially modified in a population of 

individuals characterised by dispositional anxiety. The between groups factor 

was Attentional Training Condition (control condition vs. experimental 

condition) and the within groups factor was Emotional Assessment Point 

(baseline on day one vs. post attentional training program on day 16). If 

attentional training served to induce a group difference in emotional 
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vulnerability then we would expect a significant two way interaction between 

Attentional Training Condition and Emotional Assessment Point, the nature 

of which would reveal that participants who received avoid threat training 

demonstrate an attenuation of trait anxiety scores relative to participants in 

the control condition. This analysis yielded a significant main effect of 

Emotional Assessment Point, indicating that on average participants showed 

a decline in scores on the STAI-Trait from pre to post attentional training 

(49.08 vs. 45.13; F(1,37) = 13.42, p = .001, ηp
2 = .277); however, this main 

effect was not modified by Attentional Training Group (F(1,37) = 0.432, p = 

.515). 

7.4 Discussion 

The strategy to attract self defined worriers, highlighting our goal of 

reducing worry and the implementation of an improved monitoring 

procedure, appear to have been successful in stemming the participant 

attrition problem that compromised experiment two. Although five 

participants were removed from the data analysis because they failed to meet 

the minimum overall accuracy criterion, not a single participant failed to 

complete the minimum number of attentional training days. Therefore, it 

now becomes possible to adequately determine whether attentional bias can 

be manipulated in a sample characterised by an elevated disposition to 

experience anxiety and, if so, whether attentional bias makes a causal 

contribution to dispositional anxiety. 

Due to the success of the revised monitoring and recruiting procedures 

it can now be concluded, with confidence, that there was no differential 

attentional impact of the alternative training conditions. There was no 
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significant difference in the pattern of probe discrimination latencies to 

suggest differing attentional responses to threat between the control and the 

experimental group following attentional training. There was also no 

difference between the control and the experimental group with regards to 

scores on the PSWQ or the STAI-Trait following completion of the 

attentional training task. The main experimental question to be answered is 

why participants allocated to the avoid threat attentional training group 

failed to demonstrate a pattern of probe discrimination latencies consistent 

with an attentional avoidance of threat.  

A recent study by Field and Eastwood (2005) using the attentional bias 

methodology to train heavy social drinkers attention towards or away from 

drink related cues found a similar pattern of results to this study. That is, 

although heavy social drinkers in the avoid drink group demonstrated an 

attentional bias away from drink related cues, they did not report any 

lessening of the tendency to drink (as measured by the desires for alcohol 

questionnaire) post training. However, they did notice that in the post 

training beer taste test individuals who received avoid drink training did 

drink less. This highlights the possibility that although cognitive measures 

may remain unchanged, behaviour may be affected. However, in the current 

experiment attentional bias in the avoid threat training group was not 

successfully attenuated. Schoenmakers, Wiers, Jones, Bruce, and Jansen 

(2006) report that in heavy social drinkers there was a reduction in 

attentional bias to drink related cues for those participants in the avoid drink 

condition, however, this effect was only seen for stimuli used during training, 

and did not generalise to new stimuli. It was also found that this limited 
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change in attentional bias did not affect craving for alcohol. They posit that 

these results may be due to a different mechanism underlying attentional 

bias in addiction. Although unlikely (due to the relationship between worry 

and attentional bias discussed in the introduction) it may be that there is a 

different mechanism underlying the expression of attentional bias in 

individuals characterised by high levels of worry (possible alternative 

mechanisms will be discussed later in this chapter). 

Another possibility is that the stimulus words used in this experiment 

were not appropriate. Although previous research has identified that 

individuals who label themselves as worriers are concerned about similar 

things as other individuals characterised by elevated dispositional anxiety 

and control group populations (Becker et al., 2003; Ruscio et al., 2001) there 

is also some evidence that this may not always be the case. Although there is 

substantial overlap between the spheres of reported worries by low trait 

anxious individuals, high trait anxious individuals and people with GAD, it 

has been found that individuals who experience chronic worry report 

worrying more about minor, routine matters including health and injury 

issues, as well as displaying a more diverse range of worry topics, than is the 

case for people worry less frequently (Craske, Rapee, Jackel, & Barlow, 1989; 

Hoyer, Becker, & Roth, 2001; Roemer, Molina, & Borkovec, 1997). Even 

though the threat words within the present stimulus pairs were rated as 

threatening they may not have been as relevant to the self labelled worriers 

as they were to the high trait anxious individuals and this could have reduced 

their threatening connotations.  
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However, even if the threatening words were not as relevant to worriers 

as they were to high trait anxious individuals it should still be possible to 

modify attentional response to threat but this change in attentional response 

may not translate into a reduction in anxiety. For example, in the first 

experiment, where the stimulus threat words were relevant to the concerns of 

individuals with social phobia a differential group change in attentional 

response to threat was achieved and this was accompanied by a reduction in 

anxiety for those individuals who received avoid threat training. This could 

be because the threat words used in experiment one were perceived as 

relevant (though a measure of how relevant the participant thought the 

words were was not taken) but the words used in the current experiment 

were not. Nevertheless, there was no evidence of a differential group change 

in attentional response to threat or scores on the PSWQ or the STAI-Trait.  

Therefore, it is implausible that a difference in perceived relevance of the 

threat stimulus words was responsible for the failure of attentional training 

to differentially modify attentional response to threat. 

A further possibility may be that there were not enough participants 

recruited, and the effect of training was not observed simply because of a lack 

of power. There are several ways to determine if this experiment had enough 

power, and the first is to compare the numbers of participants recruited in 

this experiment to previous experiments. As will be recalled the first 

experiment where social phobic individuals were recruited had 13 

participants in the control condition and 10 participants in the experimental 

condition. In contrast this experiment had 18 participants in the control 

condition and 21 in the experimental condition. Therefore, it seems 
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implausible to attribute the discrepant findings between these two studies to 

the lesser power of the present study. Nevertheless it may be the case that the 

worrier experiment had a smaller effect of training on attentional bias, so 

simply comparing numbers of participants in each experiment will not 

conclusively determine whether the experiment was underpowered. 

A more methodological approach to assessing power is to estimate the 

number of participants needed in this experiment to find a significant effect 

when alpha is set to 0.05. SPSS automatically calculates the observed power 

and effect size when a repeated measures ANOVA is conducted. The observed 

power of this experiment was 0.051 and the effect size was 0.000 (for the 

three way ANOVA conducted using the probe discrimination latency data 

from the attentional test block on day 16). With an effect size of zero, no 

increase in power would render this effect significant. Therefore, there was 

no effect of attentional training in this population of self labelled worriers 

and no increase in power will render this effect significant.  

Mathews (1990) notes that there are three possible cognitive 

mechanisms that distinguish those individuals who experience difficulty 

controlling their worries from those who do not experience such difficulties. 

One possibility was an attentional bias to threat; another was a bias towards 

the more threatening interpretation of an event or situation and the last 

concerns differences in how thoughts about aversive outcomes are stored in 

long term memory. It is possible that one of the other cognitive mechanisms 

other than attentional bias operates in worriers and this may explain the lack 

of an experimental training effect.  
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There are two main, related, applied implications of these results. 

Firstly, attentional training may not be suitable for individuals characterised 

by elevated dispositional anxiety, however, this seems unlikely because the 

social phobic individuals recruited in the first experiment were thought to be 

characterised by situational and dispositional anxiety. However, if it is indeed 

the case that is particularly difficult to train individuals characterised solely 

by an elevated disposition to experience anxiety then it may be necessary to 

be more selective in who the attentional training program is administered to. 

Secondly, and more specifically, attentional training may not be suitable for 

individuals characterised by elevated levels of worry. Again, this does not 

mean that attentional training is not a useful tool for attenuating symptoms 

of anxiety, but that this usefulness may be restricted to certain populations, 

such as individuals with social phobia. However this is speculation given that 

the attentional training task has been administered to this type of population 

only once and further research using not only this sample but other 

dispositionally anxious population‟s needs to be conducted before any 

definitive conclusions can be reached. 

The next chapter presents the results of an experiment conducted when 

the attentional training program was administered to a group of individuals 

characterised by elevated anxiety due to a situational stressor.   
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CHAPTER 8  RE ADMINISTERING THE ATTENTIONAL 
TRAINING TASK TO A POPULATION OF INDIVIDUALS 

EXPERIENCING ELEVATED ANXIETY DUE TO A SITUATIONAL 
STRESSOR  
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8.1 Experiment Five 

In this experiment situational anxiety refers to the anxiety experienced 

in relation to a discrete situational stressor. The aim of this experiment is the 

same as that of experiment three, to determine if attentional bias causally 

contributes to situational anxiety. The experience of giving birth for the first 

time, while being a naturalistic and situational stressor of the type that we 

are interested in using to achieve this aim proved not to be suitable. This was 

for two main reasons. Firstly, the experiment was compromised by severe 

attrition and secondly, state anxiety levels did not increase as the expected 

due date of birth of the child approached (i.e. the proximal measure of state 

anxiety).  

To ensure that participant attrition will not compromise this 

experiment the strategies outlined in chapter six to recruit and retain 

intrinsically motivated individuals as well as strategies to improve the 

monitoring of participant progress will be implemented in this experiment. 

As was evident in the previous experiment these strategies did indeed 

prevent the severe attrition that prevented the issues under investigation to 

be adequately addressed. However, a novel stressor that has been shown to 

increase state anxiety needs to be selected so that the causal role that 

attentional bias may play in the expression of anxiety can be assessed. 

One such stressor which would be suitable for use in this experiment is 

the act of immigrating to another country to begin tertiary studies for the 

first time. Overseas students are likely to experience a range of emotions, 

such as anxiety, prior to and upon arrival in Australia. The University of 

Western Australia receives a large number of overseas students from 
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Singapore, meaning that these individuals will be easily accessible for 

recruitment purposes.  

International students, upon arrival in Australia to begin tertiary study 

will be exposed to significant acculturation stress which results in heightened 

anxiety and depressive symptomatology and often leads to poor academic 

performance (Cheng, Leong, & Geist, 1993; Misra, Crist, & Burant, 2003; 

Mori, 2000). For example, Misra et al., (2003) notes that international 

students arriving in America experience significant acute anxiety as a result 

of less social support, financial hardship and exposure to the western 

educational setting (though this is becoming less of a problem), which many 

local students do not. Immigrating international students are confronted 

with a different set of values and beliefs and as a result are forced to 

culturally re-adjust to a new environment. Culture shock and culture fatigue 

are often experienced upon arrival in a new country and this is also 

associated with acute anxiety (Cheng et al., 1993). Immigration is often 

associated with a range of somatic and psychological symptoms. These 

symptoms commonly include a loss of appetite, a lack of sleep and decreased 

energy levels (Cheng et al., 1993; Misra et al., 2003). Mental health problems 

such as anxiety and depression often develop if these symptoms are not 

treated (Mori, 2000).  

Due to the stress of immigrating to Australia by Singaporean students 

these individuals are a suitable population to administer the attentional 

training program to. The revised monitoring procedure, coupled with the 

specific recruitment of these individuals who are thought to have a vested 
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interest in participating and completing the task should prevent the 

substantial attrition that was problematic in experiment three.  

If, as hypothesised in experiment three, attentional bias to threat 

causally contributes to the evaluation of anxiety in response to a situational 

stressor, then the reduction or reversal of this attentional bias to threat 

should attenuate anxiety reactions to such a stressor. If avoid threat 

attentional training does reduce participants emotional reactivity to this 

stressor then this will illuminate the causal role of attentional bias in 

situational anxiety, and may suggest the potential of the attentional training 

approach for managing excessive levels of situational anxiety. 

8.2 Method 

8.2.1 Participants and Recruitment Procedure 

Singaporean high school graduates due to immigrate to Australia for 

the start of their first university semester (either first semester in March or 

second semester in July) formed the target recruitment population for 

participation. With the assistance of IDP Education Australia based in 

Singapore, information packages were sent to 768 graduates 10 to 12 weeks 

prior to their departure from Singapore to Australia inviting them to 

participate. Each information package contained an advertisement which 

indicated that participation was for individuals who were anxious about 

immigration and researchers at the School of Psychology were evaluating a 

program that may help to reduce problematic levels of worry. As with the 

previous experiment the advertisement stated that their participation was of 
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great value and would aid in the evaluation of a task that could be of benefit 

in the future to other individuals experiencing similar stress. 

They were advised that if they would like to participate they should 

complete the consent forms and bring them to a pre arranged, pre departure 

seminar. At the pre departure seminar participants were again told that 

researchers at The University of Western Australia were evaluating a 

program which may help to alleviate some of the anxiety they could 

experience prior to leaving for Australia. As with experiment four, 

participants were asked to supply a mobile number where they could be 

reached in case they missed a day of training. Twenty six individuals 

expressed interest in participating and were randomly allocated to either the 

experimental or the control condition with the proviso that approximately 

equal numbers of males and females were distributed between the groups.  

Table 8.1 shows the number of males and females, the mean age and 

the initial state and trait anxiety inventory scores for participants allocated to 

each Attentional Training Condition. There was no significant group 

differences between participants allocated to each attentional training 

condition in terms of the ratio of males and females (X2 = 0.158, df = 1, p = 

0.691), age (F(1,25) = 0.400, p = .533), starting state anxiety scores (F(1,24) = 

0.324, p = .574) or starting trait anxiety scores (F(1,24) = 0.007, p = .933). 
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8.2.2 Materials 

8.2.2.1 Word List Construction 

A set of 96 word pairs was constructed using the exact same approach 

as employed in previous experiments to ensure that the stimuli had relevance 

and the required emotional tone for the present experiment. A list of 120 

candidate word pairs was first prepared, with the member of each pair 

matched on word length and exact frequency of use according to the norms 

supplied by Kucera and Francis (1967). One member of each pair was 

considered to be both threatening and of likely relevance to the concerns of 

Immigrating Singaporean students, while the other member of the pair was 

considered to be emotionally neutral in context and of less relevance to such 

concerns. These 120 candidate word pairs were given to six overseas 

Table 8.1 

Characteristics of Participants Allocated to each Attentional Training 

Condition a 

 No Contingency Attentional 

Training Condition 

Avoid Threat Attentional 

Training Condition 

Male 8 7 

Female 5 6 

Age b 22.15 (3.65) 21.38 (2.43) 

STAI-State 38.69 (11.83) 36.08 (11.59) 

STAI-Trait 41.15 (12.15) 40.77 (10.73) 

a Standard deviations are shown in parentheses.  

b This mean age may be higher than expected for high school graduates however some 
students may have only recently finished national service.  
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Singaporean students presently completing tertiary education in Australia 

who experienced the same Immigration stressor no more than three years 

previously. They were instructed to rate each word using the exact same 

scales used in the previous experiment. Specifically, they were asked to rate 

each word on a seven point scale according to how threatening it was 

perceived to be (where -3 = very threatening, 0 = neutral, and 3 = very 

positive) and then to indicate how relevant each word was to the types of 

concerns they had when they were experiencing anxiety about their own 

impending immigration to Australia, using an eleven point scale (where 0 = 

not relevant at all and 10 = extremely relevant).  

 First, to satisfy the criteria that all threat words of the word pair were 

required to be relevant to the concerns of Immigrating Singaporean students, 

any candidate word pair in which the threat word was not rated as relevant 

(that is, three or more students did not rate the word five or above on the 

relevance scale) to such concerns was excluded from the pool of candidate 

word pairs. Next, to ensure that the non threat partners of the remaining 

word pairs were indeed non threatening, any candidate pair for which the 

supposed non threat member did not receive a mean valence rating zero or 

above also were excluded from the candidate word pair pool. Finally, from 

the remaining candidate word pairs, the 96 pairs for which the threat word 

had received the highest mean threat rating were selected to form the final 

stimulus set for use in the experiment. 

 The final set of 96 threat words had obtained a mean valence rating of 

-1.52 and a mean relevance rating of 5.69 whereas the non threat words had 

obtained a mean valence rating of 0.27 and a mean relevance rating of 1.79. 
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There was a significant difference between the mean valence ratings of the 

threat words and the matched non threat partners (t (95) = 30.83, p < .001) 

and a significant difference between the mean relevance ratings of the two 

groups (t (95) = 44.21, p < .001). 

Once these final 96 word pairs were selected, they were split into 16 

subsets of 6 word pairs each. To ensure that each of these 16 subsets were 

similar with respect to threat word valence ratings, the 96 word pairs were 

first rank ordered according to the mean valence of the threat word. Next, 

this rank ordered list was split into 6 bands, where band one contained the 16 

word pairs within which the threat member had the 16 highest mean valence 

ratings, band two contained next 16 word pairs within which the threat 

member had the 16 next highest mean valence ratings, and so on. Then, one 

word pair from each of the six bands was selected at random and combined 

to form a subset of six word pairs that contained one word pair from each of 

the 6 bands. This procedure was repeated 16 times, at which point all word 

pairs were allocated to subsets. There was no significant difference between 

any of the 16 subsets with respect to mean threat rating of the threat words 

(F(15,80) = 1.418, p = .159), mean relevance of the threat words (F(15,80) = 1.323, 

p = .208), mean threat rating of the non threat words (F(15,80) = 1.43, p = .154) 

or mean relevance ratings of the non threat words (F(15,80) = 0.970, p = .494). 

The 96 word pairs can be seen in Appendix H. 

8.2.2.2 Anxiety Measures 

The STAI-Trait and the STAI-State were administered twice, once, 16 

days prior to immigration and once again within three hours of immigration. 

Particpants were required to email the STAI-Trait and the STAI-State to 
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Jacey within three hours of arrival; this was confirmed by checking the email 

sent time of participants. All participants emailed the data back within three 

hours. The first administration is the distal (relative to immigration) measure 

of anxiety and the second administration is the proximal measure of anxiety.  

The psychometric properties of these scales are outlined in section 5.2.2.2.  

8.2.3 The Visual Probe Task 

Each trial followed the same general format as outlined in section 

2.3.3 and the configuration of attentional test trials and attentional training 

trials did not change from that outlined in section 4.2.4 of experiment two. 

8.2.4 Procedure 

Participants were recruited according to the procedure outlined in 

section 8.2.1. Consistent with the revised procedural innovations used in 

experiment four participants were not offered monetary reimbursement for 

time spent completing the experiment. Again, all participants were contacted 

verbally before they began the attentional training program to ensure that all 

details contained in the information sheet were fully understood. Participants 

were required to complete each day of attentional training by 7pm and if 

their data was not received by this time the author would call the participant 

and ask them to please complete the training as soon as possible. On day 

eight of the attentional training program all participants were verbally 

contacted and thanked for their participation thus far.  

The distal measure of anxiety (the STAI) was administered 16 days 

prior to immigration and the proximal measure of anxiety (again the STAI) 

was administered within three hours of immigration. As will be recalled, in 
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experiment three, when the birth of a first child was used as the situational 

stressor, there was no exact date when birth would take place. This meant 

that there often was a delay between finishing the attentional training 

program, the final measure of anxiety and the actual birth (which may have 

resulted in the non significant increase in state anxiety from the distal to the 

proximal administrations). As such, the final administration of the anxiety 

questionnaire may not have adequately measured anxiety proximal to the 

stressor. By using a stressor with a fixed date and moving the proximal 

measure of anxiety immediately after exposure to the stressor the 

participants‟ immediate anxious reaction can be gauged. 

8.2.5 Approach to Data Analysis 

The approach to data analysis used in this experiment is exactly the 

same as that used in the previous three experiments. 

8.3 Results 

8.3.1 The Impact of Training on Attentional Bias  

As per in experiment two, participants were required to meet an 

average minimum of 90% probe discrimination accuracy over all attentional 

test blocks. This resulted in the removal of eight participants, two from the 

Control Condition and six from the Experimental Condition. Again, 

participants were required to complete at least 10 days of attentional 

training, including the first and last days of the attentional training program. 

No participant was removed due to violation of this criterion and all 

remaining participants completed an average of 16 days (to the nearest day) 
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of the attentional training program. This is in contrast to the severe 

participant attrition rate of 60% experienced in experiment three when the 

birth of a first child was used as a situational stressor. This elimination of 

attrition is consistent with the elimination of attrition in experiment four 

when procedures were put in place to reduce participant attrition. It is now 

possible to adequately assess whether attentional bias makes a causal 

contribution to the experience of situational anxiety. 

 For the remaining participants there was no significant difference 

between the control condition and the experimental condition in terms of the 

ratio of males and females (X2 = 0.540, df = 1, p = 0.463), age (F(1,16) = 0.058, 

p = .813), starting STAI-Trait scores (F(1,16) = 0.383, p = .544) or starting 

STAI-State scores (F(1,16) = 0.129, p = .724).  

Data points were removed if they were less than 200ms or greater 

than 2000ms, then the median latencies for correct probe discrimination 

responses were computed for every participant under each condition. The 

distribution of these resulting median probe discrimination latencies were 

inspected for departures from normality using the Shapiro-Wilks test of 

normality. The Shapiro-Wilks test revealed that the probe discrimination 

latencies were not normally distributed (W = 0.861, df = 200, p < .001) and 

the data was positively skewed. For cases such as this, (Tabachnick & Fidell, 

2001) suggest that the data be log transformed. Consistent with the 

procedure used in experiment one, unless otherwise stated the 

untransformed data and the log transformed data returned the same pattern 

of significant results for the analyses reported in this chapter. To aid ease of 

interpretation, analysis of the untransformed data will be reported in the 
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main text of this chapter with footnotes used to indicate any situations where 

log transformation changed the pattern of significance.  

The average probe discrimination latencies recorded under each 

condition, for all the attentional test blocks, are presented in Appendix I. To 

ensure that no differences in attentional bias were present pre attentional 

training on day one, a 2*2*2 mixed design ANOVA was conducted on the 

attentional assessment blocks on the day before any attentional training was 

administered. The between groups factor was Attentional Training Condition 

(experimental condition vs. control condition) and the two within groups 

factors were Threat Word Position (threat word upper vs. threat word lower) 

and Probe Position (probe upper vs. probe lower). If the attentional training 

groups differed in their starting attentional bias then we would expect the 

three way interaction involving these factors to be significant. This analysis 

revealed no significant main effects or interactions and the critical three way 

interaction was not significant (F(1,16) = 0.162, p = .693) indicating that there 

is no evidence to suggest a group difference in starting attentional bias. No 

other effects emerged as significant (F < .01). 

To determine if the attentional training was successful in inducing the 

intended group difference in attentional bias to threat, as assessed on day 16 

24 hours after the final attentional training block, a 2*2*2 ANOVA was 

conducted on the very last attentional test block on day 16. The between and 

within groups factors were the same as that for the pre training assessment 

data. This analysis revealed a significant three way interaction between 

Attentional Training Condition, Threat Word Position and Probe Position 

(F(1,16) = 14.309, p = .002, ηp
2 = 0.472). The nature of this higher order 
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interaction was that the simple two way interaction between Threat Word 

Position and Probe Position was significant only for those participants in the 

Experimental Condition (F(1,6) = 8.139, p = .029, ηp
2 = .576), and not those 

participants in the Control Condition (F(1,10) = 1.882, p = .200). 

The nature of this three way interaction can be communicated using an 

attentional bias index, computed from the formula outlined in section 2.4.2. 

As will be recalled, if the value of this index is positive then this suggests that 

participants are demonstrating an attentional bias to threat words, relative to 

non threat words. A negative value on this index indicates that participants 

are demonstrating attentional avoidance of threat, that is, they are slowing to 

detect probes appearing in the locus of threat words relative to detecting 

probes appearing in locus of non threat words. The attentional bias indexes 

for each condition, both pre (on day one before any attentional training took 

place) and post attentional training (on day 16, 24 hours after the final 

attentional training block) can be seen in Figure 8.1. Participants assigned to 

the Experimental Condition showed a post training attentional bias index 

score of -198.86ms in magnitude suggesting an attentional avoidance of 

threat. In contrast, those participants assigned to the Control Condition 

showed a post training attentional bias index score of 11.68ms in magnitude, 

suggesting an attentional bias to threat.1 

                                                 

1
 The attentional bias index recorded pre attentional training was not significantly different from 0 (t 

(17) = 0.074. Despite a significant difference between training groups in terms of attentional bias post 

attentional training (which is consistent with the stated hypothesis) neither the experimental (t (6) = 

1.165) or the control (t (10) = -0.433) groups attentional bias index was significantly different from 0. 

This may be due to the relatively smaller sample size of the experimental group which reduced the 

degrees of freedom for the t test. 
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Attentional Bias Indexes for each Condition on Day 1
and on Day 16 of Attentional Training
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Figure 8.1 Attentional bias indexes (in ms, with SEM bars) for each condition 

on day 1 (prior to any attentional training) and on day 16 (24 hours following 

the final attentional training block on day 15). 

 

A 2*2*2*2 mixed design ANOVA was conducted on the Day 1 and Day 

16 probe discrimination latency data, to determine if this change in 

attentional bias persisted across attentional training. The between groups 

factors were Attentional Training Condition (experimental condition vs. 

control condition) and Attentional Assessment Point (pre training 

assessment vs. post training assessment), and the two within group factors 

were Threat Word Position (threat word upper vs. threat word lower) and 

Probe Position (probe upper vs. probe lower). The four way interaction 

resulting from this analysis was significant (F(1,19) = 6.578, p = 0.019, ηp
2 = 

.257). Therefore, in this experiment attentional training has served to induce 

the intended attentional effect needed to address the causal hypothesis. That 
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is, it is now possible to determine if the observed reduction of attentional bias 

to threat attenuated state anxiety experienced as a result of an acute, 

situational stressor, namely immigration. 

8.3.2 The Impact of Attentional Training on Anxiety 

The mean Spielberger State and Trait Anxiety Inventory scores 

recorded for both attentional training conditions at a distal and at a proximal 

point to the date of immigration are presented in table 8.3. 

 

8.3.2.1 Spielberger State Anxiety Inventory 

A 2*2 repeated measures ANOVA was conducted on the state anxiety 

scores yielded by the Spielberger State Anxiety Inventory to determine if a 

significant group difference in emotional reactivity to the stress of 

Table 8.3 

Mean Spielberger State and Trait Anxiety Inventory Scores Recorded 

Distal and Proximal to the Date of Immigration a  

 

  
Control 

Condition 

Experimental 

Condition 

State Anxiety 
Distal 37.82 (11.22) 40.29 (13.46) 

Proximal 46.00 (11.89) 44.51 (11.75) 

Trait Anxiety 
Distal 40.55 (11.75) 46.43 (11.23) 

Proximal 42.39 (11.36) 40.71 (9.69) 

a Standard deviations are shown in parentheses. 
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immigration was evident. The between groups factor was Attentional 

Training Condition (experimental condition vs. control condition) and the 

within groups factor was Emotional Assessment Point (distal to immigration 

vs. proximal to immigration). It is expected that state anxiety will increase 

upon immigration, revealing that immigration is a stressor that reliably 

increased situational anxiety. Indeed, this analysis yielded a significant main 

effect of Emotional Assessment Point, revealing the fact that participants 

experienced an increase in state anxiety from 16 days prior to immigration to 

three hours immediately following immigration (39.05 vs. 45.29; F(1,16) = 

38.39, p < .001, ηp
2 = .706). Given the fact that state anxiety did increase it is 

now possible to determine if the previously observed modification of 

attentional bias served to differentially attenuate the elevation of state 

anxiety. 

This analysis also revealed a  strong trend involving for the two way 

interaction involving Emotional Assessment Point and Attentional Training 

Condition (F(1,17) = 3.75, p = 0.071, ηp
2 = .190). A graph of this interaction can 

be seen in Figure 8.2. This graph shows that participants who received avoid 

threat training showed an attenuation of the elevation of state anxiety scores 

(an increase of only 4.28) points compared to those individuals who did not 

receive this training (an increase of 8.18 points). 
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Mean State Anxiety Scores for each
Condition Distal and Proximal to Immigration
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Figure 8.2 Mean Spielberger state anxiety scores (with SEM bars) recorded 

at a distal (16 days prior) and a proximal point (3 hours after) to 

immigration. 

 

8.3.2.2 Spielberger Trait Anxiety Inventory 

A 2*2 repeated measures ANOVA was conducted on the trait anxiety 

scores yielded by the Spielberger Trait Anxiety Inventory to determine if 

anxiety vulnerability was differentially modified by the exposure to the two 

attentional training conditions. The between groups factor and the within 

groups factor were exactly the same as that used in the analysis of the 

Spielberger State Anxiety Inventory. If inducing attentional avoidance of 

threat served to also reduce trait anxiety then the two way interaction 

between Attentional Training Condition and Emotional Assessment Point 

should be significant, with participants who received avoid threat training 
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demonstrating an attenuation of trait anxiety scores not evident for 

participants in the control condition. This analysis yielded a significant main 

effect of Emotional Assessment Point, reflecting an average decrease in trait 

anxiety scores from the distal to the proximal administration of the 

Spielberger Trait Anxiety Inventory (43.49 vs. 41.54; F(1,16) = 7.69, p = .014, 

ηp
2 = .325). Crucially, however, this main effect was modified by a significant 

2 way interaction between Attentional Training Condition and Assessment 

Point (F(1,16) = 28.75, p < .001, ηp
2 = .642). As Figure 8.3 shows, the nature of 

this interaction was that only those participants in the experimental 

condition evidenced a significant mean decline in mean STAI-Trait score, 

from pre to post attentional training which was 5.2 points in magnitude 

(F(1,10) = 67.88, p < .001, ηp
2 = .871). Participants in the control condition 

instead showed a non significant mean increase from pre to post training 

which was 1.75 points in magnitude on the STAI-Trait scale (F(1,10) = 3.51, p = 

.091).  
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Mean Trait Anxiety Scores for each
Condition Distal and Proximal to Immigration
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Figure 8.3 Mean Spielberger trait anxiety scores (with SEM bars) distally (16 

days prior) and proximally (3 hours after) to immigration. 

 

8.3.3 The Association between Changes in Attentional Bias and Anxiety 

The previous analysis concerning the impact of training on attentional 

bias and the impact of training on anxiety has demonstrated that training 

serves to modify both attentional response to threat and symptoms of 

anxiety. Therefore, the correlational analysis outlined in section 4.2.6 will 

now be carried out. This correlational analysis will answer four questions, 

each to be dealt with in turn. 

Firstly, does the correlational analysis support the idea that the 

observed differences in anxiety reactivity were a function of the change in 

attentional bias? The correlation between the change in state anxiety and the 

pre to post training program attentional change was -0.16 and non 
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significant. Therefore, it does not appear that the observed differences in 

anxiety reactivity were a function of the change in attentional bias, however, 

this result could be explained in part given that a strong trend (rather than a 

significant result) in a group difference regarding emotional reactivity was 

observed. It may also be the case that attentional training does not modify 

emotional reactivity directly, or in a linear manner. 

 Following from the first analysis, the second questions concerns 

whether the observed reductions in trait anxiety were a function of the 

change in attentional bias. The correlation between the change in trait 

anxiety and the pre to post training program attentional change was -0.48 

and p < .05. This indicates that the observed reduction in trait anxiety was 

indeed a function of the change in attentional bias. That is, those participants 

who demonstrated a greater change in attentional avoidance of threat also 

demonstrated a greater reduction in trait anxiety and it is likely that the 

manipulation of attentional bias is directly effecting trait anxiety. Therefore, 

it seems that attentional training is exerting an effect on our measure of 

dispositional anxiety but not our measure of situational anxiety. 

 Therefore, the third question becomes, can partial correlations reveal 

the independent impact that attentional training has on situational and 

dispositional anxiety? The correlation between the change in trait anxiety 

and the pre to post training program attentional change was -0.49 (p <.05) 

when the effect of state anxiety change is controlled. This is in contrast to the 

non significant correlation 0.21 between the pre to post training program 

attentional change and the change in state anxiety, when controlling for the 

effect of trait anxiety. This indicates that the correlation reported previously 
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between the change in trait anxiety and the pre to post training program 

change was not due to any influence of state anxiety change. From this 

pattern of correlations it appears that attentional training is directly 

responsible for the reduction in trait anxiety, which in turn may have 

attenuated the elevation of state anxiety. 

 As will be recalled, two other measures of attentional change were 

calculated, the magnitude of within session attentional change and the 

retention of between sessions attentional change. The fourth question to be 

answered by this correlational analysis therefore, is did the observed impact 

of attentional training on dispositional anxiety, established previously, owe 

more to the magnitude of the attentional change induced within attentional 

training sessions, or to the retention of the induced attentional change 

between sessions? The magnitude of attentional change and the retention of 

attentional change were correlated with each other (0.61, p < .01), however, 

only the measure of the between sessions attention retention is significantly 

correlated with the change in trait anxiety (-0.49, p < .01), whereas the 

measure of the magnitude of within session attentional change was not          

(-0.17, p > .05). When the magnitude of within session attentional change is 

controlled for, the correlation between the change in trait anxiety and the 

between sessions attention retention is still significant (-0.51, p < .01) 

whereas the correlation between the change in trait anxiety and the 

magnitude of within session attentional change remains non significant 

(0.19, p > .05) when between session attention retention is partialled out. 

From this pattern of correlations it is most likely that the change in trait 

anxiety owes more to the retention of induced attentional change rather than 
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the magnitude of within session change. This is an interesting result for two 

main reasons. Firstly, one of the mechanisms of attentional change can be 

understood and explored further. That is, by knowing that the retention of 

induced attentional change between training sessions is largely responsible 

for the observed reduction in trait anxiety, manipulations to increase this 

retention of induced change can be implemented. Secondly, and not 

unrelated to the first, the therapeutic applicability of the attentional training 

program can be enhanced by determining which factors increase the between 

session retention of induced attentional change an implementing them into 

future revisions of the attentional training program. These factors will be 

explored more fully in the following section of this chapter, and in the next 

chapter, the general discussion. 

8.4 Discussion 

The revised recruitment and monitoring procedures employed in 

experiment four were again successfully employed in this experiment. This 

meant that the severe attrition encountered in experiment three was not 

experienced here and as such sufficient data was collected to evaluate the 

hypothesis that attentional bias makes a causal contribution to situational 

anxiety. Although no group difference in attentional bias to threat was 

observed between the experimental and control groups on day one, before 

any training was administered, a significant group difference was evident a 

full 24 hours post all attentional training (on day 16). This induced group 

difference in attentional bias to threat fulfilled the requirements of the 

attentional training manipulation, with those individuals who were 

administered training designed to encourage an attentional avoidance of 
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threat did indeed show a pattern of probe discrimination latencies consistent 

with the attentional avoidance of threat whereas those individuals who did 

not receive such training showed no evidence of such a pattern of probe 

discrimination latencies. This result allows us to conclude that the attentional 

training program is capable of differentially modifying attentional bias to 

threat in a sample of individuals approaching a situational stressor. Thus, by 

examining the impact of such attentional training upon the participants 

anxiety scores it was possible to test the hypothesis that attentional bias 

makes a causal contribution to the anxiety reported by such individuals.  

The appropriateness of the situational stressor was revealed by a 

significant increase in state anxiety from the distal to the proximal emotional 

assessment point (16 days prior to and three hours immediately following 

immigration). Due to the fact that immigration reliably raised state anxiety 

across both attentional training groups it was possible to determine if the 

induction of an attentional avoidance of threat served to attenuate the 

elevation of state anxiety. Indeed this was the case, with those individuals 

who received attentional training that induced an attentional avoidance of 

threat showed an attenuation of state anxiety relative to control group who 

showed no change in attentional bias. This trend demonstrates that 

attentional bias does causally contribute to naturalistic expressions of 

situational anxiety in real world settings, and this is the first demonstration 

of its kind. 

Participants in the experimental group also demonstrated a significant 

decrease in dispositional anxiety as measured by scores on the Spielberger 

trait anxiety inventory, compared to participants in the control group who 



 

 

179 

 

showed no significant change in dispositional anxiety. This result, although 

unexpected, demonstrated that dispositional anxiety can be attenuated in a 

sample of individuals exposed to a situational stressor. The correlational 

analysis reported in section 8.3.3 indicates that the change in dispositional 

anxiety could be responsible for the attenuation of the elevation of situational 

anxiety. Correlational analysis indicates that the change in attentional bias 

was predictive of change in trait anxiety, which in turn influenced sate 

anxiety scores. This finding in itself is not surprising given that STAI-Trait 

scores were designed to be predictive of the frequency and intensity of state 

anxiety reactions ( Spielberger, 1972; Spielberger et al., 1970). The fact that 

attentional training served to significantly attenuate dispositional anxiety but 

to induce a strong trend to attenuate situational anxiety for participants in 

the experimental group was somewhat surprising.  

As will be recalled attentional test blocks were included pre and post 

each daily attentional test session so that it could be determined how changes 

in attention effected changes in emotion. These results were presented in 

section 8.3.4 and it was mentioned in this section that perhaps it is the 

between session attention retention that contributes to the reduction in trait 

anxiety and the attenuation of the elevation of state anxiety. This finding 

means that it may be possible to further reduce dispositional anxiety and 

attenuate the elevation of situational anxiety if more of the induced 

attentional change is retained between training sessions. There are several 

variables that can be manipulated to accomplish this. The magnitude of 

within session attention change, while not predictive of the change in 

dispositional anxiety, was significantly correlated with the between session 
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attention retention of induced attentional bias (r = 0.607, p < .001).  If the 

magnitude of the within session attention change was increased it is plausible 

that the amount of between session attention retention could also be 

increased if more attentional training trials were included in each daily 

training session. Mathews and MacLeod (2002) presented research in which 

up to 1000 attentional test trials were given to high trait anxious participants 

over the course of one day. The current methodology only requires 

participants to complete 192 attentional training trials during each daily 

session which takes approximately 10 minutes to complete. Of course, if the 

number of attentional training trials per session was to be increased then 

each session would take longer to complete and this might increase 

participant attrition. One solution would simply be to ask clients how long 

they would be prepared to spend on the task each day, and tailor daily 

session length to the constraints imposed by individual clients. Another 

variable that could be manipulated is the spacing of the training days 

themselves. That is, it may be the case that massing training immediately 

before the situational stressor will increase the Between Session Attention 

Retention rather than spreading the training over 16 days (Donovan & 

Radosevich, 1999). This possibility will be discussed in full in the general 

discussion. 

As will be recalled both the state and trait anxiety measures were 

administered 16 days prior to immigration and within three hours of 

immigration. The critical difference between the two measures of anxiety is 

that the state measure asks participants to report how they are feeling right 

now, at this moment, whereas the trait anxiety scales asks them to consider 
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how they generally feel. It is possible that there is a bias affecting the accurate 

self reporting anxiety symptoms of participants. That is, when evaluating 

how they thought they should have felt over the past week participants who 

received avoid threat training were not feeling as anxious as they thought 

they should have. This is opposed to the state anxiety measure that asked 

how they felt right now (within three hours of arrival) and these participants 

may be feeling a certain amount of anxiety, but not to the extent of control 

group participants. 

Finally, the fact that a significant change in trait anxiety but a trend in 

state anxiety was observed may be due to the fact that we used a self report 

measure of state anxiety which did not take into account possible 

physiological or behavioural manifestations of anxiety. Lang and Cuthbert 

(1984) proposed a model of anxiety which contained three main response 

systems, overt behaviour, verbal report, and physiological activation. They 

place particular emphasis on the psycho physiological responses which are 

conceptualized as integral to the expression of anxiety. These responses 

include sympathetic arousal such as increased heart rate and blood pressure, 

sweating, and generalized muscle tension (Lang, Bradley, & Cuthbert, 1998; 

Lang, Davis, & Ohman, 2000). While not dismissing the role that verbal 

report plays in the expression and measurement of anxiety Lang underscores 

the importance of measuring the physiological responses associated with 

anxiety (Vrana, Spence, & Lang, 1988). By measuring these physiological 

responses of anxiety it will be possible to obtain an objective measure of state 

anxiety. Any attempt to measure these physiological responses must 

overcome the fact that attentional training is remotely delivered and very 
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little (if any) physical contact is made with participants. For the Singaporean 

students though it may be possible to measure heart rate and blood pressure 

pre departure for example, if the study was conducted in collaboration with 

someone based in Singapore. These measures can then be taken again once 

participants arrive in Australia. Similar procedures can be implemented in 

other studies once the logistics of doing so have been overcome.  

Nevertheless, those participants in the experimental condition, who 

displayed an increase in attentional avoidance of threat, evidenced a 

significant mean decrease in STAI-Trait anxiety scores of 4.92 points. This 

reduction in STAI-Trait scores represents a shift from the 68th to the 53rd 

percentile for the male participants and a shift from the 73rd to the 51st 

percentile for the female participants. Participants allocated to the control 

condition instead showed a mean increase of 1.78 points on the STAI-Trait. 

For male participants this increase resulted in a shift from the 78th to 83rd 

percentile and for female participants this resulted in a shift from the 76th to 

the 81st percentile. This reduction in trait anxiety scores represents a 

statistically significant reduction in emotional vulnerability and change in the 

participants self report of anxiety experience. A reduction in emotional 

vulnerability such as this provides strong support for the therapeutic 

applicability of the attentional retraining program. However, the main test 

for the therapeutic applicability of the attentional retraining program for this 

experiment is to determine if participants in each experimental group 

displayed differing emotional reactivity to the situational stressor. 

The reduction in trait anxiety for those participants in the experimental 

group was also accompanied by an attenuation of the elevation state anxiety 
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compared to control group participants upon immigration. Although caution 

needs to be exercised because this effect did not reach significance, there was 

a strong trend indicating that those participants who received avoid threat 

attentional training showed a mean increase in state anxiety of only 3.33 

points compared to those participants allocated to the control group, who 

showed a mean increase of 6.44 points within three hours of arrival in 

Australia.1  

These findings allow us to conclude that not only was avoid threat 

training successful in inducing attentional avoidance of threat, which 

persisted at least 24 hours beyond the duration of training itself but also 

affected participants real life anxiety as they encountered a naturalistic 

stressor. This naturalistic stressor has been shown to impact upon not only 

international students‟ psychological health but also their academic 

performance and physical health (Cheng et al., 1993; Misra et al., 2003). 

Hence an attentional training program that takes approximately ten minutes 

per day for only 16 days that exerts this considerable impact upon anxiety 

levels may be of practical benefit for these students. By attenuating 

anticipatory anxiety associated with transition to overseas tertiary education 

it is possible that students may negotiate this transition more successfully.  

                                                 

1
 As was done for experiment one a conservative estimate of clinically significant change can be 

gauged by measuring whether the avoid threat training groups proximal measure of anxiety 

vulnerability is less than two standard deviations below the distal measure of anxiety vulnerability. 

For the measure of state anxiety this would mean a score of 13.37 and for the trait anxiety measure 

this equates to a score of 35.23. As was the case for experiment one the avoid threat training groups 

anxiety vulnerability scores did not meet this conservative test of clinical significance. However, this 

may be due to the relatively small sample size and by increasing the number of participants in each 

group it will be possible to reduce the within group variance and hence the standard deviation. This 

would in turn make it more likely that the distal measure of anxiety would meet this criterion for 

clinical significance.  
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The present experiment assessed anxiety only after the transition event 

occurred, leaving it unclear how long the training induced changes in anxiety 

lasted for. One direction of future research therefore, will be to monitor such 

participant‟s anxiety post immigration so that the long term therapeutic 

applicability of attentional training can be assessed.  

 Another direction for future research concerns the potential impact of 

the attentional bias manipulation on anxiety experienced by participants 

approaching other naturalistic stressors. A visit to the dentist for example 

elicits sufficiently intense anxiety in approximately 20% of individuals to 

preclude their completion of preventative dental treatment. Indeed 5% of the 

population will not visit a dentist at all because of the anxiety evoked by this 

naturalistic stressor (de Jongh & Meyerink-Anderson, 2005). Dental anxiety 

is often treated by either benzodiazepine, although participants suffer from 

high relapse rates, (Thom, Sartory, & Johren, 2000) or by cognitive 

behavioural and relaxation therapies which are more successful but which 

are expensive in terms of participant time and professional expertise (de 

Jongh & Meyerink-Anderson, 2005). There is clear evidence that dental 

anxiety is characterised by an attentional bias towards dentally relevant 

threat words (Johnsen, Thayer, Laberg, Wormnes, Raadal, Skaret, Kvale, & 

Berg, 2003; Muris, Merckelbach, & de Jongh, 1995). If this attentional bias 

causally contributes to dental anxiety, then attentional training designed to 

reduce attention to such threat may serve to reduce dental anxiety. 

Attentional training could also be administered to students who tend to 

experience excessive anxiety when required to sit exams, another naturalistic 

situation which reliably raises state anxiety (King, Ollendick, & Prins, 2000; 
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MacLeod & Mathews, 1988). As with dental anxiety, exam anxiety is 

characterised by an increased attentional allocation towards threat, and it is 

hypothesised that this attentional bias may causally produce anxiety (Vasey, 

El-Hag, & Daleiden, 1996). If so, then the reduction of this attentional bias 

should serve to attenuate exam anxiety. 

 The following chapter, the general discussion will further discuss 

future research as well as considering in depth the implications of this 

research on the causal role of attentional bias in the expression of anxiety 

and the therapeutic utility of the attentional training program. 
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SECTION 4 

CHAPTER 9 : GENERAL DISCUSSION 
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The structure of this general discussion will follow a format somewhat 

different to the discussions previously presented in this thesis. Firstly, the 

key findings that the present research program adds to existing knowledge 

will be summarised. The limitations of the current experimental approach 

will then be discussed. Following this the theoretical and applied 

implications of the findings will be considered, with emphasis upon the 

status of the hypothesis that attentional bias causally contributes to 

naturalistic anxiety, and the potential therapeutic applicability of the 

attentional training program. Finally, in light of these considerations useful 

directions for future research will be proposed. 

9.1 Key Findings of the Present Research Program 

As MacLeod et al., (2002) note, it would be useful to determine whether 

attentional avoidance of threat can be trained specifically, and furthermore if 

the attentional avoidance of threat can be trained outside of the lab, in real 

world settings. If this was possible then the therapeutic applicability of the 

attentional training program could be adequately evaluated. MacLeod et al., 

(2002) trained mid range trait anxious individuals to either avoid or attend 

to threatening information but there was no control condition (that is, a no 

training condition). Once participants were trained to either attend or avoid 

threat they were exposed to an anagram stress task. Analysis of emotional 

reactivity to the stress task revealed a significant difference between the two 

experimental groups. The pattern of results was consistent with the 

hypothesis that those individuals trained to avoid threat would show an 

attenuated emotional response to a stressor and those trained to attend to 

threat would show a heightened emotional response. As MacLeod et al., 
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(2002) note this difference could have been due to either an increase in 

attentional bias to threat which subsequently effected emotional response so 

that state anxiety was increased or a decrease in attentional bias to threat as a 

result of avoid threat training which would have subsequently effected 

emotional response so that state anxiety was attenuated. Although the status 

of the causal hypothesis was not in question, the therapeutic applicability of 

the attentional training task was. As a no training control group was used in 

the present research program, it is now possible to determine whether 

attentional avoidance of threat can be trained specifically and furthermore if 

the attentional avoidance of threat can be trained outside of the lab, in real 

world settings. As will be recalled experiments two and three suffered from 

severe attrition and as such the ability of the attentional training program to 

induce an attentional avoidance of threat could not be determined. 

Experiments one and five were successful in inducing a differential group 

change in attentional bias. Relative to the no training control group those 

individuals who received avoid threat attentional training demonstrated a 

pattern of probe discrimination latencies consistent with an attentional bias 

away from threat. Furthermore, those individuals in the experimental group 

relative to those in the no training control group demonstrated a decrease in 

symptoms of anxiety, and in experiment five, an attenuation of the expected 

elevation of state anxiety. Experiment four, on the other hand, did not induce 

any group difference in attentional avoidance of threat. Therefore, in those 

experiments where an attentional avoidance of threat was successfully 

induced it can now be concluded that attentional avoidance of threat can be 

trained specifically and outside of the lab, in real world settings. 



 

 

189 

 

As will be recalled from experiment one the correlation between the 

change in attentional bias and the change in symptoms of social phobia (as 

measured by the SIAS and the SPS) was not significant. As mentioned in 

chapter two one possible explanation for this is that the induced changes in 

attentional avoidance of threat dissipated in the intervening 24 hours 

between the attentional training block on day 15 and the final attentional 

assessment block on day 16, resulting in a lack of sensitivity to detect the 

induced changes in attentional avoidance of threat. However, in experiment 

five (where Singaporean students were recruited) this correlation, using the 

same time period, was significant. It seems that, at least in experiment five, 

the induced changes in attentional avoidance of threat did not dissipate. One 

possible explanation for this is that a greater amount of attentional avoidance 

was induced in experiment five, and even some of this induced attentional 

avoidance did dissipate there was sufficient change to ensure that this 

correlation was significant. However, without having an equivalent measure 

of dissipation for experiment one it can not be said with certainty that this is 

the case. Another possible explanation is that at the proximal measure of 

attentional bias (closest to the emigration stressor) participants were 

showing a heightened avoidance of threat (in a similar way that low trait 

anxious individuals show an avoidance of threat as exams approach for 

example, see MacLeod and Rutherford, 1992). Although participants in the 

Avoid Threat group in experiment five did show a reduction in anxiety they 

were not selected as low trait anxious so any comparison would be 

speculative. 



 

 

190 

 

Now that it is known that attentional avoidance of threat can be 

induced specifically, and outside of the lab it is possible to determine if this 

induction serves to modify real world anxiety. This could not be addressed 

through previous research because firstly, validated and standardised 

measures of anxiety were not employed, and secondly samples of individuals 

currently experiencing real world anxiety were not recruited. Each of these 

issues will be discussed in turn. MacLeod et al., (2002) used visual analogue 

mood scales (VAMs) to assess emotional reactivity to the anagram stressor. 

One problem associated with using VAMs, as MacLeod and colleagues note is 

that these scales are not standardised anxiety measures and as such may be 

criticised because they are not as reliable or valid indications of emotion as 

standardised measures. In addition, VAMs ask participants to indicate only 

how anxious or depressed they are and may not adequately measure the full 

range of cognitive and somatic symptoms that measures such as the STAI-

Trait and State or the SPS and the SIAS. By using standardised emotional 

assessment measures we have avoided the criticisms associated with the use 

of the VAMs. More importantly it is possible to conclude that inducing 

attentional avoidance of threat modifies anxiety that is measured by 

validated, standardised measures of anxiety.  

Although validated, standardised measures of anxiety were used it 

would not be possible to determine, on the basis of previous research, if 

inducing an attentional avoidance of threat attenuated anxiety symptoms in 

the real world. MacLeod et al., (2002) used a contrived, lab based anagram 

stressor to assess the ability of attentional training to modify emotional 

reactivity. As MacLeod and colleagues note this limits the conclusions that 
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can be made regarding the ability of attentional training to modify real life 

anxiety which in turn affects the therapeutic applicability of the training 

program when administered to participants in the real world. In this 

program of research attentional training was administered to three samples 

of individuals, (clinical, dispositional and situational anxious) over the 

internet, all experiencing anxiety in the real world. Although not all 

experiments were successful in inducing attentional avoidance of threat given 

the results gathered in experiments one and five it can be concluded that 

attentional training can modify naturalistic anxiety experienced outside of 

the lab, in the real world.  

9.2 Limitations of the Present Research Program 

All studies employed a modest sample size, due in part because these 

individuals were not easy to recruit and also because of the demands of the 

task on participants (the attentional training task delivered 2928 attentional 

training and test trials over the course of 16 consecutive days). Nevertheless, 

using a larger sample size will increase the reliability of the results, as a larger 

sample size better approximates the population from which the sample is 

taken (Howell, 2008). Also, the power of the statistical analysis will be 

increased which will provide more confident conclusions concerning the 

impact of training on attentional factors and emotional vulnerability. 

Increasing the sample size is important in order to add credibility to the 

results, especially when the results indicate that this novel procedure can 

have such a significant impact on emotional vulnerability.  

Technical difficulties were a limitation of experiment one, which 

prevented many potential participants from correctly loading and running 
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the attentional training task (contributing to the modest sample size in this 

experiment). To prevent technical difficulties effecting future attentional 

training studies a active steps were taken to determine the possible causes for 

this technical difficulty was carried out (which is discussed in chapter three) 

and the solution was to require participants to download a current Java 

Runtime Environment. However, as technology changes and if attentional 

training is to be used as a therapeutic tool then it is necessary to ensure that 

the program is kept technologically viable. This would require either a single 

individual to keep the program up to date and troubleshooting the program, 

auxiliary departments (such as I.T.) that could diagnose and remedy any 

problems which may arise or a network of individuals sharing information as 

they use the program. The requirement that the attentional training program 

be kept technologically viable could either be construed as a limitation or as 

an opportunity to foster future collaborations.  

Experiment one used a population of individuals who met the 

diagnostic criteria for a social phobia but were not formally assessed in 

person by a qualified clinical psychologist. This means that even though 

participants self reported their symptoms and circumstances in ways that 

met the diagnostic criteria for social phobia, this diagnosis was not based on 

a full diagnostic interview. Any consequent uncertainty over the diagnostic 

status of these participants weakens conclusions concerning the therapeutic 

applicability of the attentional training program for clinically anxious 

individuals. This limitation could be overcome by recruiting from samples 

where a diagnosis has been recorded by a qualified clinician using a formal 

diagnostic interview schedule. Given that the attentional training program is 
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administered over the internet it may be possible to collaborate with other 

universities interstate and overseas to enrich the potential pool of clinical 

participants beyond those available locally.  

The goal of the current research program was to determine if 

attentional bias makes a causal contribution to expression of anxiety in real 

world settings, and the methodology employed was adequate to assess this. 

However, emotional and attentional changes were assessed 24 hours 

following the final attentional training session. Due to this it is only possible 

to speculate as to how or if emotional and attentional changes persist over 

time. In order to more fully assess the therapeutic applicability of the training 

program it would be desirable to measure attentional bias and emotional 

vulnerability at regular intervals following the final attentional test session. 

In the case of individuals with social phobia it would be of interest to know 

the incidence of relapse, what characteristics of participants were predictive 

of the maintenance of training gains and the rate of decay of training induced 

attentional avoidance of threat or emotional vulnerability. For Singaporean 

students this would be of particular interest because it would be possible to 

determine if the change in attentional bias and emotional vulnerability 

persisted once they started university studies and were settling in to their 

new environment. It is known that this transition period is often particularly 

difficult for Immigrating students (Cheng et al., 1993; Misra et al., 2003; 

Mori, 2000) and therefore, by following participants progress it could then 

be determined if this change was predictive of academic success or the 

development of anxiety or depression. 
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As MacLeod et al., (2002) and Mathews and MacLeod (2002) note an 

alternative explanation for the experimental results may be experimental 

demand. However, if experimental demand was influencing results then the 

participant would need to figure out which condition they were allocated to 

and then respond accordingly. For participants in the avoid threat condition 

where, during training the probe consistently appeared in the location of the 

non threat word this may be possible but for participants in the control 

condition it is highly unlikely, given that there was an equal chance that the 

probe could appear in the location of either word. With no prior knowledge 

participants in the control condition should be equally likely to guess that the 

contingency was either to avoid or attend threat. Furthermore, if participants 

knew what condition they were in they would also have to simulate emotional 

changes on the basis of their perceived condition allocation and the intended 

purpose of the experiment. One way to assess whether experimental demand 

is a viable possible alternative explanation is to ask participants, at the 

conclusion of training, if they were aware of any pattern between the words 

and the visual probe, what condition they thought they were in or what they 

thought the purpose of the experiment was. If participants are only guessing 

then it would be reasonable to assume that the pattern of probe 

discrimination latencies is due to a change in attentional bias.  

Even though it is unlikely that experimental demand has influenced the 

current experimental results it may be possible that the induced attentional 

bias affects the way in which participants respond to the self report 

questionnaires, thereby changing anxiety scores without actually modifying 

emotion. However, this issue could be addressed by implementing the 
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behavioural and physiological measures of anxiety that were discussed in 

section 8.4 of chapter eight. As will be recalled Lang and Cuthbert (1984) 

proposed a model of anxiety which contained three main response systems, 

overt behaviour, verbal report, and physiological activation, of which 

physiological activation is argued to be integral to the manifestation of 

anxiety. One way to objectively measure anxiety would be to record the 

physiological markers of anxiety expression, such as increased heart rate, 

increased blood pressure, an increase in sweating, and generalized muscle 

tension (Lang, Bradley, & Cuthbert, 1998; Lang, Davis, & Ohman, 2000). If 

these physiological measures of anxiety were implemented into future 

applications of the attentional training then it would be possible to determine 

if manipulating attentional bias to threat is attenuating anxiety itself or 

simply affecting the way in which participants respond to the self report 

questionnaires.1 

9.3 Implications of the Present Research Program 

In experiment one; those individuals with social phobia who received 

avoid threat attentional training demonstrated an attentional avoidance of 

threat at the conclusion of all attentional training, relative to those 

individuals in the control condition. Importantly, this inducement of 

attentional avoidance of threat directly attenuated symptoms of social phobia  

                                                 

1
 These measures become especially impertinent in light of research such as that conducted by Harris 

and Menzies (1997) who report that even though a change in spider phobics attentional response to 

spider related words was achieved (those in the ‘decrease’ group demonstrated a slowing to detect 

dots in the location of spider related words) this did not generalize to any self report measure of spider 

anxiety. Harris and Menzies contend that a change in spider anxiety after training may only be evident 

after the individual interacts with the feared material in their ordinary environment (in this case 

spiders).  
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as measured by the Social Interaction Anxiety Scale (SIAS) but not the Social 

Phobia Scale (Mattick & Clarke, 1998). Further analysis showed that there 

was no significant difference between the patterns of change for these scales, 

and that attentional training seemed to equally attenuate both the cognitive 

and behavioural aspects of social phobia. These changes in symptomatology 

were similar to those reported by previous researchers who used a more 

labour intensive approach (Blomhoff et al., 2001; Cox et al., 1998; Rosser et 

al., 2004). This powerful demonstration of the ability of the attentional 

training program to modify attentional bias and attenuate symptoms of 

clinical anxiety not only supports the causal hypothesis under scrutiny here 

but also opens the way for future studies to investigate the therapeutic 

applicability of the attentional training program in other clinical anxiety 

disorders. 

Experiments two and four sought to ascertain the causal role that 

attentional bias plays in the expression of dispositional anxiety. Due to severe 

participant attrition the causal role that attentional bias plays in the  

expression of dispositional anxiety could not be determined from the results 

of experiment two. Experiment four, however, implemented a series of 

methodological revisions designed to prevent severe participant attrition and 

the attentional training task was administered to a sample of self labelled 

worriers. In spite of the success of preventing severe participant attrition the 

avoid threat attentional training contingency failed to induce a pattern of 

probe discrimination latencies consistent with the attentional avoidance of 

threat and no attenuation of anxiety or worry was observed. Possible reasons 

why attentional training failed to work with this sample were briefly 
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mentioned in chapter seven. The pertinent point, however, is that although 

this result was unexpected it nevertheless does not undermine the hypothesis 

that attentional bias causally produces dispositional anxiety. Only if 

attentional bias to threat was modified and no change in anxiety was 

observed could this be construed as evidence against the causal hypothesis 

under study. The main challenge, therefore, to the therapeutic applicability of 

the attentional training program seems to be that there is one group of 

individuals, those who are dispositionally anxious, for which attentional 

training, in its current form, cannot be applied. 

As mentioned in chapter seven, it may be the case that worriers are 

not characterised by an attentional bias to threat. As Mathews (1990) notes 

there are three possible cognitive mechanisms that may be responsible for 

the expression of anxiety. One is attentional bias to threat information; the 

second is an interpretive bias towards a more threatening interpretation of  

ambiguous information and the third is a memory bias. A memory bias is  

characteristic of depressed but not anxious individuals, and an 

interpretive bias as well as an attentional bias is characteristic of anxiety 

(MacLeod & Mathews, 1991; Mathews & MacLeod, 1994). Therefore, it is 

possible that self labelled worriers or dispositionally anxious individuals in 

general may be more receptive to a form of interpretive training. 

Mathews and Mackintosh (2000) sought to determine the causal 

relationship between interpretive bias and anxiety by manipulating 

interpretive bias and observing the effects on emotional vulnerability. This 

was accomplished by requiring participants to read a series of three sentence 

paragraphs which remained ambiguous until the final, fragmented word was 
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presented, which could only be solved in one of two ways. For participants in 

the negative induction condition the fragment could only be completed by 

using a negative word and for participants in the positive induction condition 

only a positive word could complete the fragment. This procedure was 

designed to force participants to interpret ambiguous material in either a 

positive or negative manner. Mathews and Mackintosh found that this 

procedure did influence the subsequent interpretation of emotionally 

ambiguous material. Furthermore, those participants trained to interpret 

emotionally ambiguous material in a positive manner evidenced a decrease 

in state anxiety following interpretive training whereas those individuals 

trained to interpret emotionally ambiguous material in a negative manner 

demonstrated an increase in state anxiety following training. Across the five 

experiments presented Mathews and Mackintosh demonstrated that 

interpretive bias can not only be modified but that this modification can 

affect state anxiety in a sample of community volunteers. 

Recent research has revealed that manipulating interpretive bias 

affects participant‟s emotional vulnerability. For example, Wilson, MacLeod, 

Mathews and Rutherford (2006) trained undergraduates to interpret 

emotionally ambiguous material in a threatening or nonthreatening manner. 

Those individuals trained to interpret emotionally ambiguous material in a 

threatening manner showed an increase in state anxiety following exposure 

to a video stressor compared to those individuals who were trained to 

interpret emotionally ambiguous material in a positive manner. This finding 

supports the assertion that interpretive bias can causally contribute to 

emotional vulnerability. These findings have been replicated by other 



 

 

199 

 

researchers, who suggest that interpretive training can be used 

therapeutically (Mathews, Ridgeway, Cook & Yiend, 2007; Salemink, van den 

Hout & Kindt, 2007). Given that interpretive training can modify anxiety 

vulnerability in anxious individuals it may be a viable alternative for samples 

of individuals who do not respond to attentional training, such as self 

labelled worriers. 

 Experiments three and five were part of the non clinical research 

phase and sought to ascertain the causal role that attentional bias plays in the 

expression of situational anxiety. Like experiment two, experiment three also 

suffered from severe attrition and as such insufficient data was available to 

determine if attentional bias made a causal contribution to situational 

anxiety.  Due to the implementation of the methodological revisions 

discussed in chapter three, experiment five did not experience severe 

attrition and as such it was determined that inducing an attentional 

avoidance of threat attenuated the expected increase in state anxiety 

experienced as a result of exposure to a situational stressor.  

 These results were discussed in full in chapter eight and provide not 

only support for the causal hypothesis under scrutiny here but also a 

powerful demonstration of the potential therapeutic applicability of the 

attentional training program. One major innovation used in this experiment 

was the inclusion of attentional test trials before and after each daily 

attentional training session. By using this data it was possible to determine 

that it was the amount of induced attentional change that was retained 

between attentional training sessions that was largely responsible for the 

attenuation of trait anxiety. The important implication of this result is of 
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course that in order to improve the therapeutic utility of the attentional 

training task means of increasing this between session attention retention 

need to be implemented. As briefly mentioned in section 8.4 massing or 

spacing attentional training sessions is one possible way to do this and the 

experimental implementation of these factors will be discussed in the 

directions for future research.  

Not only do these results confirm the status of the causal hypothesis 

that attentional bias to threat causally contributes to the expression of 

anxiety but they also show that attentional bias to threat is not merely a 

consequence of elevated anxiety. Section 1.2.1 of the introduction outlined 

several experiments that fell under the umbrella of „recovery‟ studies (such as 

Foa & McNally, 1986; Lavey et al., 1993; Mattia et al., 1993; Mathews et al., 

1995; van den Hout, 1997). These studies were used to illustrate that anxiety 

and attentional bias to threat are related by demonstrating that attentional 

bias to threat was attenuated following successful cognitive therapeutic 

intervention. If cognitive therapies designed to ameliorate cognitive biases in 

anxious individuals are successfully implemented (success measured by 

reduction in anxiety) and an attenuation of attentional bias is observed is this 

evidence that attentional bias is causing anxiety? The answer is clearly no. It 

may just as easily be argued that attentional bias is attenuated only because 

anxiety has been reduced, or that there may be a third factor influencing both 

anxiety and attentional bias. On the basis of research such as this it could be 

concluded that attentional bias to threat, rather than causally contributing to 

the manifestation of anxiety is simply a consequence of it. However, the data 

collected from this series of experiments clearly demonstrates that rather 
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than anxiety producing attentional bias to threat, attentional bias makes a 

significant causal contribution to the expression of anxiety.  

 These results also have implications for models of cognitive biases in 

anxiety. Mathews and Mackintosh (1998) developed a parsimonious 

cognitive model, which addressed limitations of previous models, to explain 

the observed processing biases in anxiety. This model will be briefly 

described here followed by a discussion as to how the current results can be 

incorporated into this model. As Mathews and Mackintosh note attentional 

bias is only observed when two stimuli are processed under competitive 

conditions, such as when two stimuli are presented simultaneously, as in the 

visual probe task. These two stimuli are thought to be processed in parallel, 

prior to full awareness of their identity. In the case of the visual probe task, 

when both the threat and the non threat word are presented in the fovea, 

each word is processed simultaneously. These two stimuli (the threat and the 

non threat word in the visual probe task, or the distracter and the target for 

general terminology) then compete for attentional resources, with only one 

stimuli occupying attention. 

There are two competing inhibitory processes that influence whether 

or not the distracter or the target occupies attention. The first is effortful task 

demand. For example, in the emotional Stroop task where an individual is 

asked to name the colour of the word and ignore the semantic content of the 

word itself, the demand of the task to ignore the semantic content of the 

word acts to inhibit the processing of the distracter. This effortful task 

demand is also influenced by top down processing, meaning that the 

individual can strategically attempt to ignore the distracter. Acting in 
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opposition to the effortful task demand is the threat evaluation system (TES). 

The TES is argued to be a biological, evolutionary mechanism that evaluates 

environmental stimuli for potential threat prior to awareness. In the visual 

probe task the emotional valence of both the target (the non threat word) and 

distracter (the threat word, in the case of avoid threat attentional training) 

stimuli are accessed prior to awareness. Attention can also be attracted to 

threat stimuli through previously learned contingencies which are thought to 

operate automatically through the TES. Therefore, to summarise, there are 

two competing, inhibitory processes effecting the allocation of attentional 

resources and the expression of attentional bias. The first is effortful task 

demand which acts to reduce or eliminate attentional bias to threat by acting 

in opposition to the TES. The TES acts as an environmental threat detector, 

receiving inputs either from a „hardwired‟ evolutionary mechanism or 

through learned environmental contingencies (which form a „pool‟ of threat 

representations in the TES).  

There is no explicit provision for incorporating the current 

experimental results, which demonstrate that attentional bias to threat can 

be modified, into this cognitive model of attentional bias. However, there are 

only two routes through which attentional bias can be modified, and that is 

either through effortful task demand or the TES. No explicit instructions 

were given to participants to ignore threat word so it seems unlikely that 

effortful task demand was responsible for attenuating attentional bias to 

threat. However, it could be possible that participants in the avoid threat 

condition became aware of the contingency between the non threat word and 

the visual probe. A participant becoming aware of the contingency is unlikely 
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(for the reasons mentioned previously when the possibility of experimental 

demand influencing the results was considered), though future research can 

determine if participants, at the end of all attentional training, were aware of 

what training condition they were in. Perhaps the contingency between the 

non threat word and the probe provided an alternative task demand that 

wasn‟t voluntary or strategic which nevertheless acted to inhibit output from 

the TES and attenuate attentional bias.  

Avoid threat attentional training may also have influenced the 

operation of the TES by providing alternative, non threat environmental 

contingencies. According to the cognitive model of attentional bias presented 

by Mathews and Mackintosh contingencies between the threat value of a 

stimuli and the anxiety it produces can be stored in the TES. Therefore, when 

this stimulus is presented, and because of this previously learned 

contingency, output from the TES is automatically produced and attention is 

captured. However, by always presenting the non threat member of the word 

pair with the visual probe a new, non threat contingency is being developed 

which may act to weaken the threat contingency previously stored in the TES. 

After repeated training it is likely that the number of items in the „pool‟ of 

threat representations in the TES will be diminished or that the output from 

the TES will be reduced when the same stimulus (that previously elicited 

output from the TES) is encountered again. 

One important feature of this model not discussed previously is that 

an increase in state anxiety is argued to increase the output of the TES. 

Mathews and Mackintosh (1998) argue that this is because anxiety resets the 

TES to a lower level so that threat cues previously insufficient to trigger 
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output from the TES will do so now. The results collected from the current 

series of research have demonstrated that inducing an attentional avoidance 

of threat attenuates symptoms of anxiety. Therefore, it is likely that the 

reduction in anxiety is reducing the input from the TES which in turn further 

reduces attentional bias to threat. Rather than being a simple uni directional 

relationship between attentional bias to threat and anxiety it is likely that 

attentional bias to threat is reciprocally influenced by current anxiety levels, a 

position also supported by Mathews and MacLeod (2002).  

This relationship between current anxiety and attentional bias might 

in part explain why no evidence of a differential modification of attention was 

observed between the two training conditions in experiment four. One 

account for this occurrence could be that attentional bias that was 

differentially modified represents the latent attentional response to threat 

which is only manifest when that individual is under conditions of elevated 

state anxiety. Therefore, the differential effect of training condition would 

only become evident if the individual was experiencing a stressor (such as 

immigration) which would in turn influence the frequency and intensity of 

anxiety as the stressor nears. However, the same differential effect of training 

condition would remain latent in a population of individuals characterised 

only by elevated levels of dispositional anxiety, and not experiencing a 

stressor (such as worriers), and attentional training would therefore exert no 

impact on anxiety. 

 There are two main problems with this account. Firstly, there was a 

differential effect of training condition on attentional bias in the social 

phobia study. However, it may be the case that the individuals in the social 
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phobia study were under stress and as will be recalled clinically anxious 

individuals are often characterised by both dispositional and situational 

anxiety. Therefore, the differential effect of attentional training would not 

remain latent. The second problem with this account is that individuals, in 

response to the training contingency, could have simply learnt an attentional 

response to the threat material, rather than an attentional response to the 

threat material that is only evidenced under stress. That is, regardless of 

whether or not an individual is under stress it should still be possible to 

demonstrate evidence of an attentional response to threat as a result of the 

contingency between the threat material and the probe. 

However, it may be that the efficacy of attentional training for people 

under stress is not because they are tested under stress (which would reveal 

latent biases elicited by stress) but because they are trained under stress. 

That is, if stress increases the degree to which the valence of the threat 

stimuli are salient to participants, by increasing the “gain” on the threat 

evaluation system, then learning the contingency that underpins the 

acquisition of the induced attentional bias may become easier, and hence 

more probable (leading to greater training effects when training is induced 

under stress). However, the first published attentional training effect was 

obtained in non anxious individuals who were trained in the absence of a 

stressor (MacLeod et al., 2002), which limits the plausibility of this 

explanation. Nevertheless, attentional training may be more efficacious when 

delivered under stress, and so the present attentional training regime 

(delivering fewer trials in a session, spread over 15 days) achieves significant 

training effects only when delivered to people under stress.   
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9.4 Directions for Future Research 

Although previous discussions have addressed potential limitations by 

providing avenues for future research and suggesting changes to the current 

training methodology there are several directions for future research which 

will be presented here.  

Interpretive Bias and Anxiety Vulnerability 

 As discussed in section 9.3 the biased, negative interpretations that 

high trait anxious individuals make regarding emotionally ambiguous 

material may causally contribute to the development of anxiety. One of the 

limitations of the current research was that attentional training did not 

modify attentional bias to threat in a population of self labelled worriers. 

Explanations for this finding have been discussed previously, but one avenue 

for future research that needs to be explored is the possibility that self 

labelled worriers have an interpretive bias towards threatening solutions for 

emotionally ambiguous material. As such these individuals may respond to 

interpretive training, rather than attentional training.  

Mathews and Mackintosh (2000) have already demonstrated that 

interpretive training can modify how individuals interpret emotionally 

ambiguous material. Therefore, a version of the interpretive training task 

that can be accessed over the internet could be developed and pilot tested in 

suitable populations such as high trait anxious individuals. If equivalent 

results are found to those reported by Wilson et al., (2006), Mathews et al., 

(2007) and Salemink et al., (2007) when they administered interpretive 

training in the lab then interpretive training can be administered in a similar 

way to the attentional training used here. Interpretive training could also be 
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used in conjunction with attentional training to determine if there is an 

additive effect on reducing anxiety vulnerability. Although determining 

whether or not other forms of training would be more or less effective in 

attenuating anxiety was not the focus of this thesis, given that attentional 

training was not successful in a sample of dispositional anxiety a useful 

avenue for future research is determining if certain manifestations of anxiety 

are characterised by specific cognitive biases.      

Making Participants Aware of the Experimental Contingency 

Discussion of the limitations of current experimental research 

program explored the possibility that the change in probe discrimination 

latencies, which we interpreted as a change in attentional bias to threat, 

could be due to experimental demand. That is, participants may become 

aware of the contingency between the visual probe and the threat word, so 

rather than acquiring a real attentional avoidance of threat participants may 

simply be responding in a manner consistent with the contingency. The 

possibility of participants becoming aware of what condition they are in 

raises an interesting question as to whether being aware of this contingency 

would hinder or help the facilitation of acquiring the intended attentional 

bias. 

Research on the effect of giving explicit instructions to participants 

(when this information could be learned implicitly) about task contingencies 

and rules is mixed. Hayes and Broadbent, (1988) demonstrated that when 

the rules of a task are learned, and then changed or reversed those 

participants who were aware of the task rules had no difficulty learning the 

new relationship. This is in contrast to those individuals who learnt the task 
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rules through trial and error and who subsequently showed much poorer 

performance. Green and Flowers (1991) demonstrated that when participants 

were given explicit task instructions their overall performance was hindered 

compared to those who received no such task instruction. This is in contrast 

to Bitan and Karni (2003), who found that training condition (implicit, 

explicit or arbitrary instruction) did not affect the magnitude or time-course 

of learning alphabetical knowledge. Similarly Dienes, Broadbent and Berry 

(1991) found no effect of training condition. However, it is also suggested that 

when explicit instructions that detail the specific contingencies and 

probability relationships are given to the participant, and the participant is 

encouraged to use these rules, then learning may be facilitated (Green & 

Flowers, 1991).  

On the basis of this literature it seems likely that it is possible to either 

enhance or hinder the acquisition of an attentional avoidance of threat by 

making participants aware of the task contingency and encouraging them to 

use it. To test this we could create three experimental groups, one that 

receives avoid threat attentional training without instruction, one that 

receives avoid threat attentional training with instruction and one group that 

does not receive avoid threat attentional training (a control group). By 

assessing the change in attentional bias after training (using, for example, a 

planned comparison) it could be determined if combining avoid threat 

attentional training with task instructions induces a greater total change in 

attentional bias than avoid threat attentional training alone.  
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Manipulating the Attentional Training Regime 

 The correlational analysis reported in experiment five indicated that 

the total change in attentional bias directly influenced the magnitude change 

in anxiety vulnerability. That is, individuals who demonstrated the greatest 

reduction in attentional bias to threat also showed the greatest reduction in 

anxiety vulnerability. It was also noted that the amount of between session 

attentional retention contributed to the total change in attentional bias. If it 

is possible to increase the amount of between session attention retention 

then it should be possible to increase the total amount of induced attentional 

avoidance of threat and hence reduce anxiety vulnerability further. 

 It may be possible to increase the between session attention retention 

by manipulating how many trials and over how many days the attentional 

training trials are delivered. There are two ways this can be accomplished, by 

spacing or massing the attentional training trials. An example of a massed 

attentional training regime would be to distribute the same amount of 

attentional training trials over fewer days, whereas a spaced attentional 

training regime would distribute the same amount of attentional but over 

twice as many days. Spaced practice is sometimes claimed to be superior to 

that of massed practice, but this argument is based on „common knowledge‟ 

rather than empirical evidence (Donovan & Radosevich, 1999). Furthermore 

only a small number of studies have examined the maintenance of the 

resulting training effects, although available evidence suggests that massed 

practice may be best for learning simple motor tasks, while for non motor 

tasks the evidence is mixed. For example, in their review on the distribution 

of practice effect Donovan and Radosevich (1999) note that some researchers 
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argue that the effects seen from the motor task literature using massed 

practice may not generalise to other tasks whereas others claim that spaced 

practice may be detrimental to the acquisition and retention of training 

effects of cognitive tasks. In addition to this uncertainty regarding the 

efficacy of using massed and spaced training in different tasks only a small 

number of studies have assessed the long term maintenance of the reported 

training effects. If the aim is to induce an enduring change in attentional bias 

then either massed or spaced training could be beneficial, regardless of any 

short term gains. It is also plausible that those individuals characterised by 

dispositional or situational anxiety may respond better to attentional training 

if it is either massed or spaced. A single massed session of attentional 

training administered immediately prior to a situational stressor may be 

more beneficial than spacing training over several weeks. Perhaps spacing 

attentional training sessions over an extended period may be more beneficial 

for those individuals characterised by dispositional anxiety as gains made in 

training could be maintained over an extended period of time. This type of 

research is essential in expanding the therapeutic applicability of attentional 

training and ensuring that the maximum amount avoid threat attentional 

change can be induced in the smallest period of time. 

Extending Attentional Training to other Samples 

 Given the encouraging results showing that attentional bias to threat 

can be attenuated in anxiety the attentional training program can also be 

administered as part of other therapeutic interventions where attentional 

bias is characteristic of a disorder. For example in a review of eating 

disorders Williamson, White, York-Crowe and Stewart (2004) note that 
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individuals with anorexia nervosa and bulimia nervosa typically show slower 

colour naming latency on the emotional Stroop task for words related to body 

concerns relative to neutral or non body related words. This pattern of 

results, they argue, is consistent with an attentional bias towards body 

concern words. Using the visual probe task, Meyer, Waller and Watson 

(2000) report that individuals with eating disorders show a speeding to 

detect probes that appear in the location of threat words related to body 

concerns (which they term „fat‟ words) and a slowing to detect probes that 

appear in the location of non threat words. This pattern of results is 

consistent with an attentional bias for threat words related to body concerns. 

Williamson et al., (2004) note that this attentional bias to threat may 

causally contribute to the development, and the maintenance of, eating 

disorders. If so, then the attenuation or reversal of this attentional bias 

should serve to reduce symptoms of eating disorders.  

Using a visual probe task, Townshend and Duka (2001) report that in 

comparison to occasional social drinkers heavy social drinkers demonstrated 

a pattern of latencies consistent with an attentional bias to alcohol related 

words and pictures. Using the Stroop task Lusher, Chandler and Ball (2004) 

found that alcohol abusers (alcoholics) tended to show a slowing to colour 

name alcohol but not non alcohol related words, from which they infer 

alcohol abusers show an attentional bias to alcohol related words. Again, if 

this attentional bias is causally responsible for the development or 

maintenance of alcohol abuse or drinking behaviour, then attenuating such 

an attentional bias, using the methods employed in this program of research, 

symptoms of alcohol abuse should be reduced. By applying the methodology 
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used successfully in the experiments presented here it is possible to expand 

the therapeutic application of attentional training into other psychological 

disorders.  

9.5  General Conclusions 

As the results have demonstrated, attentional bias to threat does 

causally contribute to the expression of anxiety, but more importantly by 

attenuating this attentional bias to threat, symptoms of anxiety experienced 

in a naturalistic environment can be reduced. These results are the first 

demonstration of this kind. Given the technical difficulties and problems 

with attrition evaluating the therapeutic applicability of the attentional 

training task was more challenging. Nevertheless, the results were promising, 

especially considering that the magnitude of induced change in 

symptomatology for social phobics was only slightly less than that evidenced 

in more time intensive therapies. Furthermore, Singaporean students who 

received avoid threat training demonstrated a significant attenuation of 

dispositional anxiety and an attenuation of the elevation of state anxiety 

upon immigration, compared to participants in the control group. Again 

these results are the first demonstration of their kind that attentional 

training can be used therapeutically in a naturalistic environment. These 

results have also opened up numerous avenues for future research, some of 

which will determine what factors maximise the amount of attentional 

change that can be induced and the maintenance of such induced change and 

others that will push attentional training into other spheres of psychological 

disorders of which attentional bias is thought to be causally involved. In sum, 

these results demonstrate that attentional bias to threat does causally 
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contribute to the expression of naturalistic anxiety and by attenuating this 

attentional bias to threat; symptoms of anxiety are correspondingly reduced. 
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APPENDIX A: SOCIAL PHOBIA QUESTIONNAIRE BASED ON DSM-IV 

CRITERIA 

1. In social or performance situations (e.g. when you are exposed to 
unfamiliar people, or to possible scrutiny by others, do you have a 
marked and persistent fear, or fear you will act in a way that will be 
humiliating or embarrassing? 

 
2. Does exposure to the feared social situation almost invariably provoke 

anxiety (which may take the form of a panic attack)? 
 

3. Do you believe that other people see your fear as excessive or 
unreasonable? 

 
4. Do you avoid the feared social or performance situations, or else 

endure them with intense anxiety or distress? 
 

5. Does the feared social situation produce such avoidance, anxious 
anticipation or distress that interferes with your normal routine, 
occupational, or social activities or relationships?  

 
6. Have you taken drugs or medication that might directly have produced 

these symptoms? 
 

7. If you have any general medical conditions or diagnosed psychological 
problems, please list these below. If no, please enter 'no'. 
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APPENDIX B: EXPERIMENT ONE WORD LIST 

Threat Word   Non-Threat Word 
ABANDONED  PARTIALLY 
ACCUSING  STICKING 
ALONE  WOMEN 
APPREHENSION  COUNTERPARTS 
AWKWARD  CHEAPER 
ASHAMED  REVISED 
BELITTLING  IMMODERATE 
BLAME  TENDS 
CONDEMN  HOPPING 
CRITICISE  SAXOPHONE 
DISAPPROVAL  CHANCELLOR 
DISAPPOINTMENT  CONGREGATIONAL 
DISDAIN  PRESIDE 
DISFAVOR  SEDATIVE 
DISLIKE  SCENERY 
DISCOMFORT  STRAIGHTEN 
DISINTERESTED  THEORETICALLY 
DISHONOR  OUTWEIGH 
DISGRACED  EXPORTING 
DETEST  JUMPER 
DESPISE  CYPRESS 
DUMB  CONE 
EMBARRASSMENT  QUALIFICATION 
EVALUATION  ENTERPRISE 
FOOL  NAVY 
FAILURE  DEVELOP 
HATED  DRIED 
HUMILIATION  FORERUNNERS 
IMMATURE  BAREFOOT 
INADEQUATE  COLLECTIVE 
INCOMPETENT  NONREACTORS 
IGNORED  LIGHTED 
INFERIOR  WITHDRAW 
INHIBITED  BACKWARDS 
ISOLATION  MAINTAINS 
INEPT  LARKS 
JUDGMENT  MAINTAIN 
LONELY  SADDLE 
MOCKED  OUNCES 
PATHETIC  WARDROBE 
PATRONISING  REMEMBRANCE 
PITIABLE  REVAMPED 
PREJUDICE  FRAMEWORK 
RETARD  CONFER 
RIDICULE  BANISTER 
REPROACH  SANCTITY 
REJECTED  ADJUSTED 
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SCORNED  PLATTER 
SHAMEFUL  LEAPFROG 
SCRUTINY  CHARCOAL 
SOLITARY  VANISHED 
STUPID  PHRASES 
STRANGER  COMBINED 
STIGMA  HAVENS 
SELFPITY  SWOOPING 
TERRIFIED  TRAVELERS 
UNPOPULAR  DECORATED 
UGLY  TALE 
UNCOMFORTABLE  INVESTIGATORS 
UNACCEPTABLE  GLOBETROTTER 
WEAKNESS  CREATION 
WORTHLESS  RENOVATED 
WITHDRAWN  SEDIMENTS 
AGITATION  FIREPLACE 
ATTACK  SEASON 
ASSAULT  BOTTLES 
CRINGING  NECKLACE 
CONFUSED  ARRANGED 
DEFENSIVE  GEOMETRIC 
DESPERATE  VARIABLES 
DEVESTATED  STAGECOACH 
DISTRESS  CREATURE 
DEFEAT  MUSEUM 
DREADFUL  COMPUTER 
EDGY  RINK 
HOPELESS  FEATHERS 
HOSTILE  ROLLING 
INTIMIDATED  COEFFICIENT 
INSECURE  FETCHING 
JUMPY  LOTUS 
MISTAKE  QUARTER 
MISERABLE  STATEWIDE 
MISUNDERSTOOD  MANIFESTATION 
NERVOUS  OUTCOME 
PANICKY  CLARETS 
POWERLESS  MULTITUDE 
QUAKING  ANAGRAM 
SCARED  PLANET 
TEASE  AISLE 
TENSE  BACKS 
TREMBLING  FOREHEAD 
WORRIED  CONTEXT 
WARY  FOLD 
UNSETTLED  ADVOCATED 
TOUCHY  TINTED 
SLOW   MOON 
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APPENDIX C: EXPERIMENTS TWO AND FOUR WORD LIST 

Threat Word   Non-Threat Word 
SUICIDE          SUMMERS         
TENSE            BACKS           
CRUEL            ONION           
CRITICIZE        DELICIOUS       
DESPERATE        VARIABLES       
HAZARD           BALLOT          
SUFFOCATING      CONSTITUENT     
LOATHED          FILTERS         
FAIL             EARS            
ANGUISHED        TEMPERATE       
CONFUSED         ARRANGED        
DISCOURAGED      CONNECTIONS     
TRAGEDY          REQUEST         
TERROR           PUPILS          
PAIN             LAWS            
BLEAK            MERGE           
CRINGING         NECKLACE        
GLOOMY           PASTEL          
TORMENTED        MYTHOLOGY       
FEAR             NOTE            
PETRIFIED        JUNCTURES       
DISTRESS         EMERGING        
PATHETIC         CLEANERS        
INADEQUATE       TRANSITION      
CONDEMN          HOPPING         
POWERLESS        MULTITUDE       
UNHAPPY          BRIDGES         
INTIMIDATED      COEFFICIENT     
WORRIED          CONTEXT         
AWKWARD          CHEAPER         
PREJUDICE        FRAMEWORK       
SORROW           CHEESE          
ANXIETY          JOURNAL         
HOPELESS         MINERALS        
WORRY            INNER           
CREEPY           EXPEND          
DANGER           LEAGUE          
STRESS           CITIES          
ATTACK           SEASON          
DISAPPOINTMENT   CONGREGATIONAL  
AGITATION        FIREPLACE       
UNSETTLED        ADVOCATED       
SUFFER           PARKED          
THREAT           VARIED          
HURT             CORE            
PANICKY          CLARETS         
INCOMPETENT      NONREACTORS     
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CONFRONTATION    JUSTIFICATION   
DESPISED         TOMATOES        
TRAUMA           ENJOIN          
INCURABLE        RECLAIMED       
SAD              PAT             
MISTAKE          QUARTER         
INSECURE         FETCHING        
DEATHBED         SOFTENER        
USELESS          FLOWING         
EMBARRASSMENT    QUALIFICATION   
UPSET            BOXES           
TROUBLE          EVENING         
NERVOUS          OUTCOME         
CANCER           SADDLE          
ALONE            WOMEN           
FEARFUL          POSTURE         
ANGRY            CURVE           
UNFRIENDLY       COURAGEOUS      
DULL             FLEW            
HUMILIATED       WATERPROOF      
GRIEVING         HALLMARK        
GRAVE            STEMS           
INTOLERANT       NUTRITIOUS      
REGRET           RETIRE          
PRESSURE         SUPPORT         
STRANGLED        SIGNATURE       
LOST             READ            
HOSTILE          ROLLING         
ISOLATION        MAINTAINS       
ACCIDENT         INTIMATE        
SLUGGISH         TEXTURED        
BRUTAL           SPONGE          
MOURN            SCANS           
IGNORED          LIGHTED         
MISERABLE        STATEWIDE       
AGITATED         ORNATELY        
GLUM             KITE            
EVIL             HILL            
REJECTED         QUANTITY        
MISERY           ANCHOR          
UNPOPULAR        SHORELINE       
DAMAGE           CAMPUS          
NAUSEA           CONFER          
FATAL            CROWN           
EMERGENCY        LISTENING       
SHAMEFUL         LEAPFROG        
AFRAID           DETAIL          
FUTILE           ATTIRE          
POINTLESS         LUNCHROOM       
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APPENDIX D: EXPERIMENT TWO ATTENTIONAL DATA 

Day Session Word/Probe Position Statistic Experimental Control  

Day 1  Pre WLPL Median 554.40 532.40 

      Standard Deviation 41.61 37.98 

    WUPL Median 616.40 651.40 

      Standard Deviation 73.74 67.31 

    WLPU Median 546.40 529.40 

      Standard Deviation 40.48 36.96 

    WUPU Median 632.40 592.40 

      Standard Deviation 56.72 51.78 

  Post WLPL Median 627.20 577.83 

      Standard Deviation 67.09 75.24 

    WUPL Median 609.30 573.67 

      Standard Deviation 35.83 101.76 

    WLPU Median 549.40 549.33 

      Standard Deviation 5.37 59.13 

    WUPU Median 545.20 536.83 

      Standard Deviation 50.38 63.10 

Day 2 Pre WLPL Median 904.33 740.75 

      Standard Deviation 500.65 137.02 

    WUPL Median 856.00 674.38 

      Standard Deviation 455.26 134.72 

    WLPU Median 683.67 641.88 

      Standard Deviation 236.86 147.05 

    WUPU Median 715.83 661.75 

      Standard Deviation 308.69 194.41 

  Post WLPL Median 892.67 800.75 

      Standard Deviation 429.92 290.82 

    WUPL Median 902.67 852.25 

      Standard Deviation 585.01 341.51 

    WLPU Median 600.67 823.38 

      Standard Deviation 113.80 309.72 

    WUPU Median 664.17 818.00 

      Standard Deviation 267.00 269.78 

Day 3 Pre WLPL Median 763.50 604.83 

      Standard Deviation 478.16 61.71 

    WUPL Median 706.70 609.00 

      Standard Deviation 274.99 119.43 

    WLPU Median 538.50 549.75 

      Standard Deviation 104.98 109.65 

    WUPU Median 522.30 576.50 

      Standard Deviation 103.64 109.41 

  Post WLPL Median 699.80 708.08 

      Standard Deviation 255.17 200.83 

    WUPL Median 695.50 706.50 

      Standard Deviation 204.83 194.80 

    WLPU Median 544.60 644.83 

      Standard Deviation 44.77 168.14 

    WUPU Median 571.50 673.25 

      Standard Deviation 48.61 263.50 
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Day 4 Pre WLPL Median 555.67 618.00 

      Standard Deviation 56.62 108.94 

    WUPL Median 579.00 611.88 

      Standard Deviation 81.47 93.21 

    WLPU Median 477.17 585.63 

      Standard Deviation 17.06 106.61 

    WUPU Median 470.67 572.00 

      Standard Deviation 30.50 102.11 

  Post WLPL Median 562.33 684.50 

      Standard Deviation 32.72 298.85 

    WUPL Median 532.17 687.00 

      Standard Deviation 35.76 168.36 

    WLPU Median 477.17 595.63 

      Standard Deviation 20.34 172.19 

    WUPU Median 475.33 600.63 

      Standard Deviation 21.51 206.25 

Day 5 Pre WLPL Median 510.33 649.33 

      Standard Deviation 17.90 145.10 

    WUPL Median 509.67 607.50 

      Standard Deviation 37.31 118.25 

    WLPU Median 478.00 575.83 

      Standard Deviation 21.66 149.41 

    WUPU Median 442.00 535.83 

      Standard Deviation 43.27 89.32 

  Post WLPL Median 576.50 707.83 

      Standard Deviation 16.80 175.62 

    WUPL Median 578.67 647.50 

      Standard Deviation 40.50 127.70 

    WLPU Median 515.67 674.17 

      Standard Deviation 34.50 266.81 

    WUPU Median 534.67 603.25 

      Standard Deviation 49.32 174.20 

Day 6 Pre WLPL Median 602.00 641.58 

      Standard Deviation 2.65 113.99 

    WUPL Median 573.33 660.75 

      Standard Deviation 54.85 172.68 

    WLPU Median 498.50 606.50 

      Standard Deviation 3.04 144.30 

    WUPU Median 511.83 582.42 

      Standard Deviation 33.84 159.22 

  Post WLPL Median 633.67 711.75 

      Standard Deviation 67.68 182.64 

    WUPL Median 578.67 703.42 

      Standard Deviation 71.45 273.14 

    WLPU Median 542.00 611.67 

      Standard Deviation 72.33 151.77 

    WUPU Median 565.17 619.42 

      Standard Deviation 39.50 145.54 

Day 7 Pre WLPL Median 584.25 715.33 

      Standard Deviation 103.14 166.08 

    WUPL Median 576.75 624.00 
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      Standard Deviation 75.40 67.73 

    WLPU Median 485.50 571.17 

      Standard Deviation 46.77 99.52 

    WUPU Median 486.50 553.58 

      Standard Deviation 46.82 52.86 

  Post WLPL Median 607.88 696.50 

      Standard Deviation 103.57 252.20 

    WUPL Median 615.50 659.92 

      Standard Deviation 136.72 167.90 

    WLPU Median 523.00 621.00 

      Standard Deviation 75.42 133.82 

    WUPU Median 522.75 612.75 

      Standard Deviation 73.51 122.85 

Day 8 Pre WLPL Median 616.80 686.70 

      Standard Deviation 126.03 144.08 

    WUPL Median 565.70 618.90 

      Standard Deviation 85.98 173.53 

    WLPU Median 510.00 544.80 

      Standard Deviation 71.22 69.06 

    WUPU Median 511.90 555.50 

      Standard Deviation 49.64 14.06 

  Post WLPL Median 622.50 685.80 

      Standard Deviation 163.61 185.05 

    WUPL Median 601.10 658.80 

      Standard Deviation 61.28 177.88 

    WLPU Median 524.90 567.40 

      Standard Deviation 57.71 70.86 

    WUPU Median 548.20 587.80 

      Standard Deviation 84.52 123.06 

Day 9 Pre WLPL Median 573.25 604.67 

      Standard Deviation 93.10 103.20 

    WUPL Median 594.00 631.50 

      Standard Deviation 92.16 114.22 

    WLPU Median 502.38 538.17 

      Standard Deviation 56.81 51.50 

    WUPU Median 498.75 523.67 

      Standard Deviation 59.15 86.41 

  Post WLPL Median 611.50 717.42 

      Standard Deviation 130.73 197.77 

    WUPL Median 658.00 654.75 

      Standard Deviation 194.71 118.45 

    WLPU Median 584.13 626.33 

      Standard Deviation 117.13 198.25 

    WUPU Median 557.25 580.42 

      Standard Deviation 106.99 139.16 

Day 10 Pre WLPL Median 626.00 641.83 

      Standard Deviation 59.55 100.46 

    WUPL Median 593.80 655.83 

      Standard Deviation 81.68 120.40 

    WLPU Median 512.50 563.33 

      Standard Deviation 71.63 88.02 
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    WUPU Median 522.80 566.58 

      Standard Deviation 68.09 81.83 

  Post WLPL Median 592.60 658.42 

      Standard Deviation 136.09 181.81 

    WUPL Median 597.40 740.25 

      Standard Deviation 151.35 248.96 

    WLPU Median 482.50 550.67 

      Standard Deviation 54.14 88.73 

    WUPU Median 506.70 584.92 

      Standard Deviation 40.36 127.93 

Day 11 Pre WLPL Median 635.40 647.33 

      Standard Deviation 159.19 98.81 

    WUPL Median 631.30 652.50 

      Standard Deviation 150.58 91.06 

    WLPU Median 525.80 548.08 

      Standard Deviation 92.75 86.53 

    WUPU Median 510.10 522.00 

      Standard Deviation 69.70 49.80 

  Post WLPL Median 623.80 677.17 

      Standard Deviation 118.37 182.96 

    WUPL Median 586.50 724.25 

      Standard Deviation 86.18 193.77 

    WLPU Median 500.90 579.67 

      Standard Deviation 61.50 131.38 

    WUPU Median 516.70 601.25 

      Standard Deviation 57.86 110.10 

Day 12 Pre WLPL Median 554.75 619.67 

      Standard Deviation 83.09 117.90 

    WUPL Median 560.50 628.17 

      Standard Deviation 138.97 80.71 

    WLPU Median 498.75 549.83 

      Standard Deviation 88.92 57.16 

    WUPU Median 489.00 543.00 

      Standard Deviation 91.47 69.39 

  Post WLPL Median 614.75 687.17 

      Standard Deviation 127.79 133.49 

    WUPL Median 642.00 701.50 

      Standard Deviation 83.07 149.05 

    WLPU Median 521.38 591.42 

      Standard Deviation 83.14 66.79 

    WUPU Median 511.13 592.17 

      Standard Deviation 72.64 107.81 

Day 13 Pre WLPL Median 638.25 621.60 

      Standard Deviation 124.91 88.41 

    WUPL Median 625.63 637.70 

      Standard Deviation 131.88 89.88 

    WLPU Median 506.00 544.50 

      Standard Deviation 73.31 66.01 

    WUPU Median 508.88 513.40 

      Standard Deviation 78.02 62.13 

  Post WLPL Median 616.63 699.80 
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      Standard Deviation 108.96 147.87 

    WUPL Median 630.25 703.70 

      Standard Deviation 171.80 110.00 

    WLPU Median 508.88 603.50 

      Standard Deviation 74.79 127.24 

    WUPU Median 550.00 600.40 

      Standard Deviation 87.60 99.88 

Day 14 Pre WLPL Median 572.88 691.50 

      Standard Deviation 100.95 91.34 

    WUPL Median 564.25 638.83 

      Standard Deviation 61.55 63.21 

    WLPU Median 506.75 544.83 

      Standard Deviation 50.97 59.19 

    WUPU Median 495.50 564.83 

      Standard Deviation 63.46 63.53 

  Post WLPL Median 532.88 753.33 

      Standard Deviation 89.14 226.51 

    WUPL Median 549.00 666.67 

      Standard Deviation 84.12 181.38 

    WLPU Median 519.00 613.83 

      Standard Deviation 51.45 127.92 

    WUPU Median 505.25 587.33 

      Standard Deviation 54.32 104.39 

Day 15 Pre WLPL Median 638.50 623.25 

      Standard Deviation 130.10 66.38 

    WUPL Median 585.13 703.25 

      Standard Deviation 126.98 63.12 

    WLPU Median 516.75 589.38 

      Standard Deviation 99.86 106.24 

    WUPU Median 519.25 568.25 

      Standard Deviation 70.11 89.13 

  Post WLPL Median 683.13 643.00 

      Standard Deviation 237.96 136.49 

    WUPL Median 677.00 668.25 

      Standard Deviation 231.36 124.94 

    WLPU Median 611.75 590.75 

      Standard Deviation 220.43 72.11 

    WUPU Median 627.50 594.50 

      Standard Deviation 250.71 91.03 

Day 16 Final WLPL Median 523.00 549.33 

      Standard Deviation 32.60 66.54 

    WUPL Median 537.00 546.83 

      Standard Deviation 53.47 47.18 

    WLPU Median 454.00 458.50 

      Standard Deviation 42.21 38.53 

    WUPU Median 451.00 466.83 

      Standard Deviation 37.53 34.26 
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APPENDIX E: EXPERIMENT THREE WORD LIST 

Threat Word   Non-Threat Word 
ABANDON  CONSIST 
EMERGENCY  FURNITURE 
CREEPY  SEQUEL 
IRRITABLE  MOTORISTS 
PANICKY  TINKLED 
GRIEF  SPACE 
KIDNAPPED  HAYSTACKS 
HOSTILE  DAYTIME 
IGNORED  BUILDER 
JEALOUSY  SWEATERS 
FATTER  GLAZES 
CAESAR  VOLLEY 
DISASTER  SWITCHES 
STARVED  SOLUBLE 
OBESITY  CANDLES 
PREMATURE  MEMORISED 
MOURN  GLIDE 
TOUCHY  SEEKER 
ABORTION  STAIRWAY 
BLEEDING  CLEARING 
AMBULANCE  SPOTLIGHT 
DESPERATE  VARIABLES 
BATTERED  STEERING 
FATIGUE  INTERIM 
PAINFUL  STADIUM 
MISERY  SHOWER 
AWFUL  IVORY 
DAMAGED  COCONUT 
SAGGING  SHADING 
LETHARGY  HIGHBALL 
BRUTAL  SPONGE 
SICKLY  INFLOW 
UPSET  BOXES 
DEFEAT  TOSSED 
REGRET  CLAUSE 
FEARFUL  ANALOGY 
INTRUDER  SIDESHOW 
ABNORMAL  WOODSIDE 
FIGHT  STYLE 
MOCKED  ICEBOX 
FAKE  SEAS 
EXCUSE  BUTTER 
EVIL  HILL 
LONELY  PUPILS 
TENSE  SEATS 
GLOOMY  FORAGE 
ERUPTING  SEEDLESS 
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GLUM  LOOT 
MALICE  CRATES 
SINISTER  DOCUMENT 
NIGHTMARE  REVISIONS 
BLOATED  SAWDUST 
AWKWARD  TRAILER 
ILLEGAL  WINDING 
STRESS  CITIES 
OBSCENE  SAUCERS 
MALARIA  CLIPPED 
NOOSE  TYPED 
BLEAK  PASTE 
OBBLOCK  ALLOCATED 
INVASION  VERTICAL 
CRUEL  STRAW 
HEADACHE  ROUNDING 
SCARED  MARBLE 
INSECURE  REPRINTS 
MISTAKE  RETURNS 
DEVESTATED  EYEGLASSES 
LETHAL  ENROL 
WORST  TOOLS 
AGITATED  SAILBOAT 
FEVER  GLUED 
PUNISH  SALADS 
FUNERAL  CHARTER 
WORTHLESS  GARDENING 
CRITICISM  LANGUAGES 
INFLICT  INNINGS 
HAZARD  FLOORS 
FRET  FAWN 
DISTRESS  TEXTILES 
NAUSEA  KENNEL 
FAIL  FOAM 
JOBLESS  WATTLES 
WITHDRAWN  CARPENTRY 
CONFUSED  ADMITTED 
THREAT  WATERS 
AFRAID  ARTIST 
CONTAMINATE  BLUEBERRIES 
OFFENDED  SAUCEPAN 
DUMPED  CHEESE 
STIGMA  RHYMES 
ABDUCTION  HARDBOARD 
USELESS  MOTIONS 
ACCIDENT  BRANCHES 
MANIPULATE  LIBRARIANS 
WORRY  ROOMS 
TEASE   TOWEL 
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APPENDIX F: EXPERIMENT THREE ATTENTIONAL DATA 

Day Session Word/Probe Position Statistic Experimental Control  

Day 1  Pre WLPL Median 752.00 845.08 

      Standard Deviation 60.45 407.57 

    WUPL Median 1135.00 849.50 

      Standard Deviation 204.32 204.34 

    WLPU Median 862.50 817.67 

      Standard Deviation 334.44 330.42 

    WUPU Median 1087.50 939.17 

      Standard Deviation 445.96 445.92 

  Post WLPL Median 779.00 864.36 

      Standard Deviation 212.86 364.79 

    WUPL Median 855.88 899.93 

      Standard Deviation 184.71 397.82 

    WLPU Median 638.88 835.21 

      Standard Deviation 82.54 389.52 

    WUPU Median 652.00 815.07 

      Standard Deviation 172.56 397.76 

Day 2 Pre WLPL Median 619.25 875.67 

      Standard Deviation 189.67 243.70 

    WUPL Median 878.75 899.00 

      Standard Deviation 202.63 190.78 

    WLPU Median 703.38 809.17 

      Standard Deviation 140.10 239.65 

    WUPU Median 677.63 887.83 

      Standard Deviation 121.63 334.36 

  Post WLPL Median 679.25 1095.00 

      Standard Deviation 112.95 491.82 

    WUPL Median 838.25 925.92 

      Standard Deviation 239.67 316.12 

    WLPU Median 679.75 795.25 

      Standard Deviation 105.99 254.27 

    WUPU Median 701.88 824.67 

      Standard Deviation 139.36 312.64 

Day 3 Pre WLPL Median 933.17 860.00 

      Standard Deviation 531.16 229.63 

    WUPL Median 1091.00 789.58 

      Standard Deviation 754.57 188.55 

    WLPU Median 494.00 671.83 

      Standard Deviation 56.51 179.67 

    WUPU Median 499.00 678.75 

      Standard Deviation 76.50 207.82 

  Post WLPL Median 657.67 824.00 

      Standard Deviation 73.19 231.79 

    WUPL Median 669.00 842.75 

      Standard Deviation 123.75 250.32 

    WLPU Median 631.83 735.42 

      Standard Deviation 168.83 225.93 

    WUPU Median 824.67 727.00 

      Standard Deviation 404.36 235.23 
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Day 4 Pre WLPL Median 740.13 777.90 

      Standard Deviation 111.54 253.45 

    WUPL Median 692.38 813.20 

      Standard Deviation 150.19 250.46 

    WLPU Median 532.25 668.00 

      Standard Deviation 188.56 149.57 

    WUPU Median 520.50 731.60 

      Standard Deviation 169.57 213.22 

  Post WLPL Median 763.25 882.00 

      Standard Deviation 220.42 323.70 

    WUPL Median 591.25 868.60 

      Standard Deviation 135.86 316.69 

    WLPU Median 634.75 806.20 

      Standard Deviation 103.46 319.72 

    WUPU Median 656.00 715.00 

      Standard Deviation 148.67 199.50 

Day 5 Pre WLPL Median 659.00 780.71 

      Standard Deviation 110.53 220.92 

    WUPL Median 637.17 800.00 

      Standard Deviation 130.33 204.86 

    WLPU Median 597.33 688.07 

      Standard Deviation 138.53 202.40 

    WUPU Median 589.00 642.29 

      Standard Deviation 129.26 163.22 

  Post WLPL Median 650.83 804.79 

      Standard Deviation 87.45 264.86 

    WUPL Median 637.33 857.50 

      Standard Deviation 79.66 309.16 

    WLPU Median 557.33 717.71 

      Standard Deviation 65.58 197.63 

    WUPU Median 582.33 711.93 

      Standard Deviation 88.32 234.88 

Day 6 Pre WLPL Median 587.00 767.00 

      Standard Deviation 116.99 215.35 

    WUPL Median 573.67 778.57 

      Standard Deviation 99.12 249.09 

    WLPU Median 567.33 634.79 

      Standard Deviation 136.83 143.80 

    WUPU Median 543.67 669.57 

      Standard Deviation 100.65 195.20 

  Post WLPL Median 647.00 835.93 

      Standard Deviation 120.05 297.62 

    WUPL Median 705.33 794.00 

      Standard Deviation 150.73 272.04 

    WLPU Median 565.33 764.93 

      Standard Deviation 70.00 304.29 

    WUPU Median 650.33 702.86 

      Standard Deviation 139.72 234.67 

Day 7 Pre WLPL Median 616.67 782.58 

      Standard Deviation 133.17 227.01 

    WUPL Median 588.50 803.50 



 

 

228 

 

      Standard Deviation 61.98 221.90 

    WLPU Median 608.67 674.67 

      Standard Deviation 120.54 189.13 

    WUPU Median 557.00 725.17 

      Standard Deviation 102.50 200.22 

  Post WLPL Median 690.33 981.25 

      Standard Deviation 123.13 367.33 

    WUPL Median 670.33 943.50 

      Standard Deviation 104.74 312.65 

    WLPU Median 563.67 671.08 

      Standard Deviation 109.04 155.48 

    WUPU Median 557.00 708.00 

      Standard Deviation 102.50 200.04 

Day 8 Pre WLPL Median 720.33 810.43 

      Standard Deviation 170.50 237.98 

    WUPL Median 673.67 781.93 

      Standard Deviation 55.32 188.79 

    WLPU Median 517.00 616.86 

      Standard Deviation 30.45 130.18 

    WUPU Median 563.67 658.43 

      Standard Deviation 63.80 146.90 

  Post WLPL Median 653.83 779.36 

      Standard Deviation 92.29 177.39 

    WUPL Median 653.67 809.93 

      Standard Deviation 96.18 214.02 

    WLPU Median 550.33 681.21 

      Standard Deviation 60.00 149.01 

    WUPU Median 550.33 680.36 

      Standard Deviation 75.83 140.99 

Day 9 Pre WLPL Median 655.33 738.58 

      Standard Deviation 128.06 222.11 

    WUPL Median 647.00 728.67 

      Standard Deviation 132.16 166.32 

    WLPU Median 548.67 674.83 

      Standard Deviation 99.40 186.91 

    WUPU Median 555.33 644.00 

      Standard Deviation 144.19 163.88 

  Post WLPL Median 678.67 792.17 

      Standard Deviation 125.62 217.30 

    WUPL Median 643.50 870.92 

      Standard Deviation 153.25 310.20 

    WLPU Median 538.33 754.00 

      Standard Deviation 88.08 265.50 

    WUPU Median 572.00 726.58 

      Standard Deviation 114.35 283.82 

Day 10 Pre WLPL Median 945.00 736.21 

      Standard Deviation 523.67 224.77 

    WUPL Median 961.00 726.64 

      Standard Deviation 527.25 198.19 

    WLPU Median 654.67 667.57 

      Standard Deviation 246.03 194.70 
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    WUPU Median 683.00 659.93 

      Standard Deviation 230.35 209.18 

  Post WLPL Median 818.67 704.71 

      Standard Deviation 280.41 223.25 

    WUPL Median 815.67 722.71 

      Standard Deviation 299.98 212.91 

    WLPU Median 584.17 641.71 

      Standard Deviation 151.46 167.90 

    WUPU Median 571.17 647.79 

      Standard Deviation 111.60 181.88 

Day 11 Pre WLPL Median 592.50 728.58 

      Standard Deviation 60.10 129.67 

    WUPL Median 742.50 756.25 

      Standard Deviation 109.60 152.50 

    WLPU Median 545.00 651.42 

      Standard Deviation 7.07 149.48 

    WUPU Median 575.00 661.58 

      Standard Deviation 35.36 142.71 

  Post WLPL Median 580.00 826.50 

      Standard Deviation 42.43 219.22 

    WUPL Median 605.00 793.75 

      Standard Deviation 77.78 190.30 

    WLPU Median 577.50 728.33 

      Standard Deviation 38.89 238.70 

    WUPU Median 575.00 684.25 

      Standard Deviation 35.36 193.03 

Day 12 Pre WLPL Median 605.00 705.57 

      Standard Deviation 77.78 197.79 

    WUPL Median 682.75 726.29 

      Standard Deviation 38.54 196.47 

    WLPU Median 560.00 584.36 

      Standard Deviation 98.99 131.76 

    WUPU Median 565.50 569.00 

      Standard Deviation 21.92 126.43 

  Post WLPL Median 630.50 730.14 

      Standard Deviation 113.84 236.61 

    WUPL Median 670.50 763.79 

      Standard Deviation 127.99 217.35 

    WLPU Median 547.75 631.93 

      Standard Deviation 38.54 212.76 

    WUPU Median 555.25 656.71 

      Standard Deviation 27.93 204.59 

Day 13 Pre WLPL Median 718.00 713.36 

      Standard Deviation 108.89 190.02 

    WUPL Median 575.50 700.57 

      Standard Deviation 48.79 212.91 

    WLPU Median 557.50 583.64 

      Standard Deviation 24.75 143.38 

    WUPU Median 545.25 601.07 

      Standard Deviation 6.72 155.47 

  Post WLPL Median 673.00 742.00 
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      Standard Deviation 24.04 234.60 

    WUPL Median 673.00 734.07 

      Standard Deviation 16.97 218.86 

    WLPU Median 618.00 632.00 

      Standard Deviation 59.40 185.63 

    WUPU Median 588.00 620.29 

      Standard Deviation 18.38 162.69 

Day 14 Pre WLPL Median 687.75 709.71 

      Standard Deviation 45.61 219.70 

    WUPL Median 783.00 679.36 

      Standard Deviation 101.82 170.26 

    WLPU Median 595.25 600.71 

      Standard Deviation 77.43 140.48 

    WUPU Median 605.50 583.21 

      Standard Deviation 77.07 149.14 

  Post WLPL Median 683.00 729.43 

      Standard Deviation 45.25 198.57 

    WUPL Median 655.50 723.00 

      Standard Deviation 84.15 187.92 

    WLPU Median 545.50 656.71 

      Standard Deviation 6.36 147.76 

    WUPU Median 555.50 690.00 

      Standard Deviation 77.07 258.13 

Day 15 Pre WLPL Median 683.00 784.67 

      Standard Deviation 2.83 240.67 

    WUPL Median 658.00 748.75 

      Standard Deviation 87.68 196.70 

    WLPU Median 605.50 650.00 

      Standard Deviation 147.79 86.23 

    WUPU Median 580.25 645.75 

      Standard Deviation 112.78 100.79 

  Post WLPL Median 680.50 809.00 

      Standard Deviation 126.57 219.16 

    WUPL Median 678.00 834.58 

      Standard Deviation 52.33 233.68 

    WLPU Median 587.75 707.83 

      Standard Deviation 66.82 200.80 

    WUPU Median 618.00 643.92 

      Standard Deviation 52.33 109.76 

Day 16 Final WLPL Median 763.00 681.29 

      Standard Deviation 45.25 187.03 

    WUPL Median 738.00 677.86 

      Standard Deviation 2.83 187.58 

    WLPU Median 580.00 608.29 

      Standard Deviation 28.28 125.34 

    WUPU Median 565.25 572.50 

      Standard Deviation 21.57 87.27 
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APPENDIX G: EXPERIMENT FOUR ATTENTIONAL DATA 

Day Session Word/Probe Position Statistic Experimental Control  

Day 1  Pre WLPL Median 646.83 740.67 

      Standard Deviation 156.89 162.68 

    WUPL Median 635.07 724.72 

      Standard Deviation 134.70 172.46 

    WLPU Median 607.90 672.86 

      Standard Deviation 142.49 145.47 

    WUPU Median 604.02 698.53 

      Standard Deviation 137.1 168.90 

  Post WLPL Median 703.33 646.50 

      Standard Deviation 223.95 152.13 

    WUPL Median 718.02 634.90 

      Standard Deviation 213.83 131.60 

    WLPU Median 670.55 627.90 

      Standard Deviation 240.17 134.86 

    WUPU Median 683.05 627.25 

      Standard Deviation 230.28 141.58 

Day 2 Pre WLPL Median 641.58 622.17 

      Standard Deviation 103.59 179.67 

    WUPL Median 649.25 622.97 

      Standard Deviation 100.00 180.01 

    WLPU Median 617.35 606.64 

      Standard Deviation 99.17 166.40 

    WUPU Median 609.68 605.31 

      Standard Deviation 103.15 183.54 

  Post WLPL Median 724.23 611.56 

      Standard Deviation 318.89 213.18 

    WUPL Median 740.08 613.92 

      Standard Deviation 324.32 203.22 

    WLPU Median 701.13 594.61 

      Standard Deviation 314.09 176.20 

    WUPU Median 696.48 593.67 

      Standard Deviation 325.35 187.18 

Day 3 Pre WLPL Median 574.03 572.87 

      Standard Deviation 127.29 90.61 

    WUPL Median 583.65 593.95 

      Standard Deviation 134.58 87.97 

    WLPU Median 564.33 555.42 

      Standard Deviation 127.19 91.74 

    WUPU Median 575.30 568.68 

      Standard Deviation 119.97 90.76 

  Post WLPL Median 626.90 588.92 

      Standard Deviation 200.64 83.67 

    WUPL Median 659.50 595.84 

      Standard Deviation 205.38 96.05 

    WLPU Median 653.83 566.79 

      Standard Deviation 192.33 91.08 

    WUPU Median 652.48 565.75 

      Standard Deviation 213.32 97.41 
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Day 4 Pre WLPL Median 572.40 576.36 

      Standard Deviation 100.77 94.49 

    WUPL Median 583.10 579.67 

      Standard Deviation 92.41 81.75 

    WLPU Median 569.40 571.19 

      Standard Deviation 91.34 78.53 

    WUPU Median 558.45 560.06 

      Standard Deviation 98.83 90.30 

  Post WLPL Median 587.28 600.97 

      Standard Deviation 145.14 105.78 

    WUPL Median 604.05 617.78 

      Standard Deviation 141.49 138.07 

    WLPU Median 564.10 574.25 

      Standard Deviation 122.36 98.56 

    WUPU Median 560.20 565.89 

      Standard Deviation 148.71 103.42 

Day 5 Pre WLPL Median 583.60 563.86 

      Standard Deviation 114.45 104.49 

    WUPL Median 582.71 562.78 

      Standard Deviation 113.90 92.47 

    WLPU Median 577.43 539.81 

      Standard Deviation 114.67 97.09 

    WUPU Median 570.88 550.33 

      Standard Deviation 116.97 91.29 

  Post WLPL Median 642.86 589.81 

      Standard Deviation 325.92 119.16 

    WUPL Median 637.90 576.56 

      Standard Deviation 334.36 111.63 

    WLPU Median 618.50 557.31 

      Standard Deviation 340.47 132.35 

    WUPU Median 611.88 559.22 

      Standard Deviation 339.48 114.74 

Day 6 Pre WLPL Median 570.98 574.57 

      Standard Deviation 81.13 68.25 

    WUPL Median 572.69 579.27 

      Standard Deviation 84.89 79.52 

    WLPU Median 551.86 547.67 

      Standard Deviation 109.09 68.18 

    WUPU Median 530.86 547.20 

      Standard Deviation 101.55 70.47 

  Post WLPL Median 596.45 573.60 

      Standard Deviation 112.52 103.38 

    WUPL Median 601.52 574.27 

      Standard Deviation 115.07 96.85 

    WLPU Median 606.02 572.13 

      Standard Deviation 135.57 101.46 

    WUPU Median 593.74 563.60 

      Standard Deviation 139.63 98.27 

Day 7 Pre WLPL Median 578.81 593.50 

      Standard Deviation 87.54 168.48 

    WUPL Median 584.05 596.84 
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      Standard Deviation 85.08 170.31 

    WLPU Median 555.17 584.21 

      Standard Deviation 101.13 157.52 

    WUPU Median 546.90 594.08 

      Standard Deviation 97.08 168.64 

  Post WLPL Median 577.31 630.55 

      Standard Deviation 110.70 251.34 

    WUPL Median 592.12 620.05 

      Standard Deviation 114.45 252.77 

    WLPU Median 552.45 615.50 

      Standard Deviation 117.86 237.30 

    WUPU Median 554.60 609.76 

      Standard Deviation 132.22 231.71 

Day 8 Pre WLPL Median 566.28 587.25 

      Standard Deviation 89.77 105.63 

    WUPL Median 559.50 586.22 

      Standard Deviation 94.61 91.50 

    WLPU Median 543.18 565.08 

      Standard Deviation 102.71 93.06 

    WUPU Median 541.60 558.33 

      Standard Deviation 100.36 79.42 

  Post WLPL Median 597.40 671.81 

      Standard Deviation 138.05 317.70 

    WUPL Median 591.23 655.83 

      Standard Deviation 145.56 322.96 

    WLPU Median 578.75 632.11 

      Standard Deviation 151.86 294.15 

    WUPU Median 578.73 631.22 

      Standard Deviation 145.89 290.23 

Day 9 Pre WLPL Median 582.95 598.64 

      Standard Deviation 69.52 160.35 

    WUPL Median 574.89 605.58 

      Standard Deviation 89.21 186.69 

    WLPU Median 546.45 568.00 

      Standard Deviation 87.66 194.79 

    WUPU Median 542.18 569.03 

      Standard Deviation 83.70 186.90 

  Post WLPL Median 609.58 583.26 

      Standard Deviation 95.21 118.57 

    WUPL Median 618.00 598.71 

      Standard Deviation 91.28 121.46 

    WLPU Median 588.05 555.56 

      Standard Deviation 110.10 115.90 

    WUPU Median 570.00 556.74 

      Standard Deviation 88.79 110.58 

Day 10 Pre WLPL Median 553.66 562.31 

      Standard Deviation 92.38 112.29 

    WUPL Median 568.21 566.72 

      Standard Deviation 107.36 122.94 

    WLPU Median 554.87 542.11 

      Standard Deviation 115.78 118.23 
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    WUPU Median 533.05 546.36 

      Standard Deviation 103.37 118.35 

  Post WLPL Median 567.97 602.47 

      Standard Deviation 129.56 128.92 

    WUPL Median 552.18 588.41 

      Standard Deviation 133.42 115.82 

    WLPU Median 516.79 570.39 

      Standard Deviation 151.91 145.23 

    WUPU Median 511.76 560.97 

      Standard Deviation 138.73 130.33 

Day 11 Pre WLPL Median 584.36 559.13 

      Standard Deviation 74.68 104.58 

    WUPL Median 580.31 549.55 

      Standard Deviation 89.28 103.64 

    WLPU Median 541.36 527.74 

      Standard Deviation 94.02 106.61 

    WUPU Median 544.60 544.42 

      Standard Deviation 89.50 113.91 

  Post WLPL Median 657.83 558.34 

      Standard Deviation 310.91 108.08 

    WUPL Median 639.79 560.45 

      Standard Deviation 306.79 108.77 

    WLPU Median 626.29 545.24 

      Standard Deviation 302.76 119.03 

    WUPU Median 610.76 557.21 

      Standard Deviation 300.15 124.88 

Day 12 Pre WLPL Median 572.37 543.55 

      Standard Deviation 62.66 101.84 

    WUPL Median 568.95 556.42 

      Standard Deviation 90.12 108.25 

    WLPU Median 544.84 537.34 

      Standard Deviation 82.47 114.53 

    WUPU Median 539.34 544.03 

      Standard Deviation 77.19 111.11 

  Post WLPL Median 569.24 558.79 

      Standard Deviation 138.17 117.11 

    WUPL Median 569.11 567.76 

      Standard Deviation 122.10 115.68 

    WLPU Median 556.11 528.68 

      Standard Deviation 114.57 123.46 

    WUPU Median 549.92 530.03 

      Standard Deviation 128.07 123.33 

Day 13 Pre WLPL Median 567.12 564.38 

      Standard Deviation 78.98 126.79 

    WUPL Median 575.38 568.88 

      Standard Deviation 83.69 116.62 

    WLPU Median 554.93 547.13 

      Standard Deviation 99.94 123.16 

    WUPU Median 548.90 547.34 

      Standard Deviation 86.51 119.32 

  Post WLPL Median 616.17 563.59 
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      Standard Deviation 186.37 135.76 

    WUPL Median 626.62 564.16 

      Standard Deviation 177.95 139.15 

    WLPU Median 591.17 537.63 

      Standard Deviation 195.95 138.29 

    WUPU Median 586.71 538.25 

      Standard Deviation 203.76 132.66 

Day 14 Pre WLPL Median 595.81 557.03 

      Standard Deviation 122.63 91.59 

    WUPL Median 587.17 550.78 

      Standard Deviation 103.12 106.42 

    WLPU Median 545.79 537.50 

      Standard Deviation 104.17 99.42 

    WUPU Median 534.36 544.53 

      Standard Deviation 87.06 95.97 

  Post WLPL Median 653.05 572.72 

      Standard Deviation 322.00 100.68 

    WUPL Median 645.98 563.41 

      Standard Deviation 318.65 106.72 

    WLPU Median 617.90 548.00 

      Standard Deviation 319.07 103.36 

    WUPU Median 618.90 547.97 

      Standard Deviation 324.81 112.32 

Day 15 Pre WLPL Median 602.58 581.59 

      Standard Deviation 128.19 145.40 

    WUPL Median 597.28 590.06 

      Standard Deviation 107.89 164.63 

    WLPU Median 576.85 573.41 

      Standard Deviation 174.97 135.41 

    WUPU Median 554.23 576.22 

      Standard Deviation 113.95 145.64 

  Post WLPL Median 597.20 652.06 

      Standard Deviation 140.17 339.67 

    WUPL Median 596.58 657.13 

      Standard Deviation 141.42 364.61 

    WLPU Median 566.78 649.44 

      Standard Deviation 144.22 367.18 

    WUPU Median 578.25 654.59 

      Standard Deviation 146.25 367.30 

Day 16 Final WLPL Median 550.31 622.19 

      Standard Deviation 85.86 247.09 

    WUPL Median 553.60 631.17 

      Standard Deviation 84.45 226.11 

    WLPU Median 521.76 615.44 

      Standard Deviation 94.14 202.34 

    WUPU Median 527.17 558.39 

      Standard Deviation 82.79 173.67 
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APPENDIX H: EXPERIMENT FIVE WORD LIST 

Threat Word   Non-Threat Word 
NAUSEA  CONFER 
NERVOUS  OUTCOME 
PAIN  LAWS 
PANICKY  CLARETS 
PATHETIC  CLEANERS 
POWERLESS  MULTITUDE 
UNSETTLED  ADVOCATED 
USELESS  FLOWING 
WARY  FOLD 
WITHDRAWN  SEDIMENTS 
WORRY  INNER 
WORST  OWNED 
ABANDONED  PARTIALLY 
ACCIDENT  INTIMATE 
AFRAID  DETAIL 
AGITATION  FIREPLACE 
ALARMED  SHELVES 
ALONE  WOMEN 
DISCOMFORT  STRAIGHTEN 
DISCONTENTED  HOUSEHOLDERS 
DISCOURAGED  CONNECTIONS 
DISDAIN  PRESIDE 
DISMAL  MIDWAY 
DISTRESS  CREATURE 
INADEQUATE  TRANSITION 
INCOMPETENT  NONREACTORS 
INEPT  LARKS 
INFERIOR  SHEARING 
INSECURE  FETCHING 
INTIMIDATED  COEFFICIENT 
HOPELESS  FEATHERS 
HORROR  WAGONS 
HOSTILE  ROLLING 
HUMILIATED  WATERPROOF 
HURT  CORE 
IGNORED  LIGHTED 
CATASTROPHE  APPROXIMATE 
CONDEMN  HOPPING 
CONFUSED  ARRANGED 
DAMAGE  CAMPUS 
DANGER  LEAGUE 
DEFEAT  MUSEUM 
FEAR  NOTE 
FORLORN  KEYHOLE 
FRIGHT  SIPPED 
FUTILE  ATTIRE 
GLOOMY  PASTEL 
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HARM  POND 
DREADFUL  COMPUTER 
DULL  FLEW 
EDGY  RINK 
EMBARRASSMENT  QUALIFICATION 
EVIL  HILL 
FAIL  EARS 
ISOLATION  MAINTAINS 
LONELY  JERSEY 
LOST  READ 
MISERABLE  STATEWIDE 
MISTAKE  QUARTER 
MOCKED  OUNCES 
TRAGIC  RECTOR 
TRAUMA  ENJOIN 
TROUBLE  EVENING 
UNFORTUNATE  COMMODITIES 
UNFRIENDLY  COURAGEOUS 
UNHAPPY  BRIDGES 
PREJUDICE  FRAMEWORK 
PRESSURE  SUPPORT 
RIDICULE  BANISTER 
SAD  PAT 
SCARED  PLANET 
SCORNED  WELCOMED 
ANGRY  CURVE 
ANXIETY  JOURNAL 
APPREHENSION  INSTRUMENTAL 
ATTACKS  PHYSICS 
AWFUL  TRACT 
AWKWARD  CHEAPER 
SEVERE  RECALL 
SHAMEFUL  LEAPFROG 
SICKLY  TOKENS 
STIGMA  HAVENS 
STRESS  CITIES 
SUFFER  PARKED 
DESERTED  MARCHING 
DESPERATE  VARIABLES 
DESPISED  TOMATOES 
DEVASTATED  STAGECOACH 
DIFFICULTIES  ACCOMPLISHED 
DISAPPOINTMENT  CONGREGATIONAL 
SUFFOCATING  CONSTITUENT 
TEASE  AISLE 
TENSE  BACKS 
TERROR  PUPILS 
THREAT  VARIED 
TORMENTED   MYTHOLOGY 
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APPENDIX I: EXPERIMENT FIVE ATTENTIONAL DATA 

Day Session Word/Probe Position Statistic Experimental Control 

Day 1  Pre WLPL Median 704.95 657.69 

      Standard Deviation 279.41 222.40 

    WUPL Median 671.36 639.56 

      Standard Deviation 166.12 98.88 

    WLPU Median 641.50 616.56 

      Standard Deviation 351.30 225.95 

    WUPU Median 627.41 611.63 

      Standard Deviation 320.83 96.81 

  Post WLPL Median 782.57 555.77 

      Standard Deviation 431.19 131.63 

    WUPL Median 712.29 571.64 

      Standard Deviation 356.82 102.25 

    WLPU Median 702.79 500.36 

      Standard Deviation 405.55 101.38 

    WUPU Median 690.64 569.68 

      Standard Deviation 302.27 171.46 

Day 2 Pre WLPL Median 723.42 635.50 

      Standard Deviation 258.45 197.13 

    WUPL Median 651.33 574.00 

      Standard Deviation 172.58 97.84 

    WLPU Median 683.17 510.64 

      Standard Deviation 325.82 72.84 

    WUPU Median 665.00 511.50 

      Standard Deviation 316.71 62.21 

  Post WLPL Median 828.58 532.09 

      Standard Deviation 441.10 95.78 

    WUPL Median 778.08 536.50 

      Standard Deviation 394.13 101.17 

    WLPU Median 771.00 476.27 

      Standard Deviation 443.94 61.26 

    WUPU Median 741.75 468.32 

      Standard Deviation 291.94 61.64 

Day 3 Pre WLPL Median 654.75 551.25 

      Standard Deviation 241.38 101.83 

    WUPL Median 630.00 557.15 

      Standard Deviation 189.47 127.74 

    WLPU Median 565.08 506.40 

      Standard Deviation 214.00 78.77 

    WUPU Median 627.17 485.95 

      Standard Deviation 264.31 105.72 

  Post WLPL Median 659.50 562.25 

      Standard Deviation 148.76 159.08 

    WUPL Median 595.67 553.25 

      Standard Deviation 106.92 141.16 

    WLPU Median 564.67 512.80 

      Standard Deviation 125.25 59.79 

    WUPU Median 629.83 496.45 

      Standard Deviation 190.57 70.12 
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Day 4 Pre WLPL Median 672.43 546.50 

      Standard Deviation 239.73 75.02 

    WUPL Median 609.93 549.95 

      Standard Deviation 185.64 81.43 

    WLPU Median 589.64 485.05 

      Standard Deviation 247.75 79.09 

    WUPU Median 646.14 481.73 

      Standard Deviation 262.82 74.75 

  Post WLPL Median 698.50 581.27 

      Standard Deviation 180.40 91.01 

    WUPL Median 698.57 556.32 

      Standard Deviation 289.45 85.68 

    WLPU Median 639.00 511.59 

      Standard Deviation 239.47 100.01 

    WUPU Median 718.07 503.50 

      Standard Deviation 338.69 100.32 

Day 5 Pre WLPL Median 646.21 537.83 

      Standard Deviation 204.83 116.97 

    WUPL Median 638.57 541.56 

      Standard Deviation 222.78 118.75 

    WLPU Median 634.43 509.22 

      Standard Deviation 314.21 108.55 

    WUPU Median 639.79 493.67 

      Standard Deviation 184.22 94.78 

  Post WLPL Median 719.64 610.00 

      Standard Deviation 289.08 180.93 

    WUPL Median 638.86 607.83 

      Standard Deviation 268.32 209.08 

    WLPU Median 617.86 530.28 

      Standard Deviation 307.89 159.43 

    WUPU Median 644.64 535.39 

      Standard Deviation 218.61 187.65 

Day 6 Pre WLPL Median 689.36 640.90 

      Standard Deviation 252.12 173.59 

    WUPL Median 601.64 640.50 

      Standard Deviation 177.47 150.83 

    WLPU Median 578.14 552.20 

      Standard Deviation 204.04 117.97 

    WUPU Median 621.00 545.75 

      Standard Deviation 164.49 123.87 

  Post WLPL Median 759.29 658.80 

      Standard Deviation 321.29 191.00 

    WUPL Median 655.14 646.10 

      Standard Deviation 275.09 182.70 

    WLPU Median 606.21 606.15 

      Standard Deviation 288.43 219.07 

    WUPU Median 654.93 598.65 

      Standard Deviation 204.53 223.26 

Day 7 Pre WLPL Median 625.42 549.93 

      Standard Deviation 169.92 78.61 

    WUPL Median 564.00 528.29 
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      Standard Deviation 66.07 77.21 

    WLPU Median 580.75 482.50 

      Standard Deviation 146.97 81.21 

    WUPU Median 624.58 473.64 

      Standard Deviation 208.27 81.19 

  Post WLPL Median 699.92 543.14 

      Standard Deviation 251.80 59.93 

    WUPL Median 602.42 555.07 

      Standard Deviation 98.73 60.23 

    WLPU Median 639.83 475.29 

      Standard Deviation 243.47 60.07 

    WUPU Median 706.58 479.29 

      Standard Deviation 341.45 62.14 

Day 8 Pre WLPL Median 601.79 555.50 

      Standard Deviation 123.31 143.53 

    WUPL Median 561.00 536.65 

      Standard Deviation 74.36 120.84 

    WLPU Median 612.00 490.75 

      Standard Deviation 271.85 150.43 

    WUPU Median 601.14 471.70 

      Standard Deviation 203.08 84.65 

  Post WLPL Median 681.29 568.80 

      Standard Deviation 274.63 122.45 

    WUPL Median 614.86 584.80 

      Standard Deviation 213.99 176.16 

    WLPU Median 660.14 481.95 

      Standard Deviation 423.14 125.14 

    WUPU Median 687.07 504.80 

      Standard Deviation 361.89 147.40 

Day 9 Pre WLPL Median 751.75 543.28 

      Standard Deviation 315.30 43.85 

    WUPL Median 690.75 523.50 

      Standard Deviation 235.59 50.77 

    WLPU Median 555.63 448.44 

      Standard Deviation 135.65 51.69 

    WUPU Median 653.25 464.11 

      Standard Deviation 259.26 55.91 

  Post WLPL Median 622.75 522.94 

      Standard Deviation 158.10 65.97 

    WUPL Median 650.50 512.22 

      Standard Deviation 163.27 60.84 

    WLPU Median 661.38 464.56 

      Standard Deviation 332.28 62.17 

    WUPU Median 774.38 470.39 

      Standard Deviation 436.27 58.78 

Day 10 Pre WLPL Median 653.92 650.56 

      Standard Deviation 215.59 280.30 

    WUPL Median 622.08 592.25 

      Standard Deviation 221.62 118.30 

    WLPU Median 621.67 493.06 

      Standard Deviation 252.22 75.92 
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    WUPU Median 591.58 500.06 

      Standard Deviation 204.88 95.53 

  Post WLPL Median 681.33 616.69 

      Standard Deviation 294.87 191.99 

    WUPL Median 626.00 625.31 

      Standard Deviation 199.44 260.45 

    WLPU Median 602.17 530.75 

      Standard Deviation 241.92 151.53 

    WUPU Median 614.83 526.38 

      Standard Deviation 244.06 169.78 

Day 11 Pre WLPL Median 684.75 579.00 

      Standard Deviation 246.29 209.78 

    WUPL Median 656.42 542.25 

      Standard Deviation 213.91 144.23 

    WLPU Median 594.25 479.31 

      Standard Deviation 214.80 126.14 

    WUPU Median 644.42 484.69 

      Standard Deviation 222.15 154.01 

  Post WLPL Median 648.33 552.13 

      Standard Deviation 216.43 162.21 

    WUPL Median 595.00 572.81 

      Standard Deviation 170.57 184.37 

    WLPU Median 631.92 504.38 

      Standard Deviation 292.39 175.73 

    WUPU Median 624.03 206.50 

      Standard Deviation 560.71 265.42 

Day 12 Pre WLPL Median 523.70 605.88 

      Standard Deviation 105.00 133.32 

    WUPL Median 543.20 596.19 

      Standard Deviation 69.76 138.79 

    WLPU Median 506.80 521.38 

      Standard Deviation 100.19 128.10 

    WUPU Median 537.10 510.19 

      Standard Deviation 152.49 124.21 

  Post WLPL Median 587.20 634.50 

      Standard Deviation 103.25 239.73 

    WUPL Median 570.30 609.31 

      Standard Deviation 69.37 195.07 

    WLPU Median 536.40 564.06 

      Standard Deviation 102.22 204.88 

    WUPU Median 604.20 167.87 

      Standard Deviation 548.13 174.94 

Day 13 Pre WLPL Median 576.50 630.64 

      Standard Deviation 77.40 232.61 

    WUPL Median 540.36 588.43 

      Standard Deviation 59.23 239.22 

    WLPU Median 479.57 522.00 

      Standard Deviation 66.92 163.64 

    WUPU Median 520.07 530.79 

      Standard Deviation 94.05 171.15 

  Post WLPL Median 568.64 579.64 
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      Standard Deviation 85.17 203.08 

    WUPL Median 521.93 540.21 

      Standard Deviation 76.30 149.96 

    WLPU Median 482.79 524.50 

      Standard Deviation 71.87 155.98 

    WUPU Median 531.64 118.68 

      Standard Deviation 496.21 99.01 

Day 14 Pre WLPL Median 556.50 557.60 

      Standard Deviation 77.49 181.55 

    WUPL Median 521.83 515.60 

      Standard Deviation 38.55 90.59 

    WLPU Median 492.08 475.00 

      Standard Deviation 103.71 89.78 

    WUPU Median 537.17 480.85 

      Standard Deviation 105.51 86.42 

  Post WLPL Median 613.17 569.60 

      Standard Deviation 59.39 154.02 

    WUPL Median 548.83 557.95 

      Standard Deviation 78.92 175.75 

    WLPU Median 530.25 509.80 

      Standard Deviation 122.39 151.77 

    WUPU Median 561.43 563.00 

      Standard Deviation 41.38 101.42 

Day 15 Pre WLPL Median 539.07 578.45 

      Standard Deviation 64.36 129.76 

    WUPL Median 507.14 489.50 

      Standard Deviation 114.58 97.06 

    WLPU Median 539.79 472.05 

      Standard Deviation 95.56 84.58 

    WUPU Median 580.50 527.90 

      Standard Deviation 54.94 78.37 

  Post WLPL Median 530.79 520.55 

      Standard Deviation 67.32 85.88 

    WUPL Median 504.36 465.80 

      Standard Deviation 79.18 70.14 

    WLPU Median 533.86 454.90 

      Standard Deviation 68.47 54.57 

    WUPU Median 697.79 551.32 

      Standard Deviation 146.46 101.47 

Day 16 Final WLPL Median 697.78 551.00 

      Standard Deviation 146.46 101.47 

    WUPL Median 497.57 572.25 

      Standard Deviation 74.91 81.61 

    WLPU Median 473.64 488.95 

      Standard Deviation 107.4 103.89 

    WUPU Median 671.05 487.00 

      Standard Deviation 106.94 108.18 
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