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Abstract

Social phobia is an anxiety disorder in which irrational fears of social situations
persist despite exposure to feared situations. Recent cognitive theories of social

phobia suggest that the enduring nature of the disorder may result from the

biased processing of information within feared social situations. It is important
for health care professionals involved in treatment of social phobia to
understand the information processing biases which maintain this disorder, 1n
order to guide interventions. This thesis critically reviews models of threat
processing in anxiety (e.g., Mogg & Bradley, 1998), cognitive models of social
phobia (Clark & McManus, 2002; Rapee & Heimberg, 1997) and empirical
evidence of information processing biases in anxiety disorders. Specific
predictions regarding selective attention to stimuli of varying emotional

intensity and interpretation of ambiguity in social phobia are examined.

In the present study individuals with a diagnosis of generalized social phobia,
and non-socially phobic controls completed a modified visual probe task that
measured attention allocation to angry, happy and fearful expressions of
varying emotion intensities éf%, 50%, 75%, 100%). Participants subsequently
classified ambiguous emotional faces blended from two component prototype

emotional expressions; angry-happy, happy-fear and fear-angry. Measures of

emotion recognition accuracy and response bias were computed for each of the

three emotion-combinations.

Individuals with social phobia demonstrated a significant attentional bias
towards expressions of strong (100%) emotional content, irrespective of type of
emotion, relative to controls. However, the social phobia and control groups
did not differ in their sensitivity to correctly classify ambiguous expressions, or
in their tendency to classify a presented face as angry, happy or fearful.
Findings are considered in light of evidence from other studies of attention and

Interpretive bias, and possible implications for models of threat processing are

discussed.
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Abstract

Social phobia is an anxiety disorder characterised by irrational fears of social
situations, which often remain despite regular exposure to feared situations.
Recent cognitive theories of social phobia suggest that the enduring nature of

the disorder may in part result from a series of maladaptive information

processing biases that individuals with social phobia adopt when entering a
feared social situation. It is important for health care professionals involved 1n |
treatment of social phobia to understand the information processing biases

which maintain this disorder, in order to guide interventions. This literature

" review critically evaluates predictions from cognitive models of social phobia

(Clark & McManus, 2002; Rapee & Heimberg, 1997), with specific reference

to empirical evidence of biases in selective attention and interpretation of

ambiguity.



Social Phobia
Definition

Social Phobia is an anxiety disorder characterised by a strong, persistent fear of

social situations, in which sufferers believe that they are being evaluated by

others (American Psychiatric Association, 1994). Social phobia may be
discrete (i.e., restricted to eating in public, to public speaking, or to encounters

with the opposite sex) or diffuse, involving almost all social situations outside
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the family circle. The feared social situations are avoided, anxiously
anticipated, or are endured with a significant amount of distress, leading to
reduced quality of life (Stein & Kean, 2000). Thus, social phobia involves

marked impairment in an individuals’ normal routine, occupational (academic)

functioning and social functioning (Weiller, Bisserbe, Boyer, Lepine, &

Lecrubier, 1996).

Symptoms

People with social phobia fear being humiliated or embarrassed by their actions
and may become intensely anxious, with signs of autonomic arousal, including:

increased heart rate, excessive sweating, flushing of the face, hand tremor,
trembling voice and nausea. These cognitive and physical symptoms may cause

additional anxiety, leading to maladaptive behavioural coping strategies, such
as avoidance or social withdrawal (e.g., avoiding direct eye contact, see Alden

& Taylor, 2004), which maintain the disorder.
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Prevalence

Social anxiety is thought to be on a continuum from mild performance anxiety
through to severe clinical social phobia (Stein, Torgrud, & Walker, 2000). An -

estimated 20% of the general population report irrational social fears, although

many of these do not meet full diagnostic criteria for social phobia (Furmark et

al., 1999; Pollard & Henderson, 1988). The average age of onset is considered

to be mid to late adolescence (Beidel, 1988; Schneier, Johnson, Hornig,
Liebowitz, & Weissman, 1992; Strauss & Last, 1993; Wittchen, Stin, &
Kessler, 1999), however, a number of researchers have reported diagnoses of
social phobia in children as young as 8 years of age (Albano & DiBartolo,

1997; Beidel & Turner, 1998). Social phobia is most common in later

adolescence and adulthood, and is the third most common psychiatric disorder
(Ollendick & Hirshfeld-Becker, 2002). European lifetime prevalence rates have
been reported to be between 7% and 16% (Wittchen & Fehm, 2003), with
women 50% more likely to develop the disorder than men (Chapman,

Mannuzza, & Fyer, 1995; Moutier & Stein, 1999).

Comorbidity

The physical symptoms of social phobia frequently result in panic attacks. In
addition, social phobia often leads to extreme social isolation and can be a
precursor to depression and substance abuse, particularly alcohol (often in an
attempt to self medicate, Merikangas & Angst, 1995). A survey of comorbidity
in social phobia found that 46.7% of people with social phobia also had a mood

disorder (e.g., major depression); 60.8% had another anxiety disorder (e.g.,
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PISD, GAD); and 40.6% had an addictive disorder (Kessler, Stein, &

Berglund, 1998).

Treatment

Current treatment methods include cognitive behavioural therapy (CBT) and
pharamacological interventions (e.g., selective serotonin re-uptake inhibitors),
which have both been found to be effective in acute treatment and prevention
of relapse (Baldwin et al., 2005; Bell, Malizia & Nutt, 1999; Blanco, Antia, &
Licbowitz, 2003; Harmer, Shelley, Cowen, & Goodwin, 2002; Heimberg,
2002; Knutson et al., 1998; Mogg, Baldwin, Brodrick, & Bradley, 2004).

However, a large proportion of people with social phobia fail to respond to

drug interventions, (35% to 65%, see Davidson, 2003) and of those who do
respond, residual symptoms often remains. It is widely acknowledged that
many people receiving drug treatment for social phobia fail to achieve true
recovery or remission (Davidson, 2003). As a result, individuals suffering with

social phobia tend to require additional treatment, often in the form of

psychological interventions.

CBT is a treatment approach based on the notion that the way an individual
thinks about an event determines in part how they respond to that event, both in
terms of affect and behaviour (Beck, 1976). CBT treatments of social phobia
(and other anxiety disorders) are based on an accurate understanding of the

cognitive and behavioural processes involved in the aetiology and maintenance

the disorder. A review of cognitive models of anxiety now follows.
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Cognitive Models of Anxiety

Cognitive models of anxiety disorders were devised in order to explain how the
functional fear response, that enables a quick and effective response to danger,
can be triggered by stimuli/situations, which do not pose any real threat.

According to many cognitive theories, biases in information processing play an
important role in the aetiology and maintenance of anxiety disorders (e.g.,
Beck, 1976; Eysenck, 1992; Williams, Watts, MaclLeod, & Mathews, 1997).
Specifically, the excessive perceptions of threat and danger that characterise
anxiety disorders are thought to be caused and maintained by a tendency to
selectively attend to threatening or negative information and to interpret

ambiguous information in a negative fashion.

Beck’s Schema Model

According to Beck (1976), depression and anxiety involve dysfunctional
schemata (stored units of information that influence how attention,

Interpretation and memory perform when processing new information). In

depression these schemata are concerned with loss or failure, whereas In
anxiety, they are sensitive to threat or danger. When activated they lead to the
selective processing of schema-congruent information. Beck (1976) further
suggested that individual differences in the operation of such schemata
determine wvulnerability to specific emotional disorders. For example, an
individual with high levels of anxiety would be characterised by a “hyperactive
danger-schema” that may result in increased attention to external threat cues, a
tendency to interpret ambiguous information in a threatening manner and

increased recall of dangerous experiences. This model proposes that some
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people may be predisposed to be more anxious than others, and negative
experiences, which are stored as memories, exacerbate the degree of anxiety.
These memories are said to increase the level of anxiety experienced by an

individual, which is maintained by adaptations to cognitive processes including

attention and interpretation. When this model was considered specifically in
relation to social phobia, it predicted that there was a tendency; to detect and
selectively orient towards cues from others that signal negative evaluation, to
interpret ambiguous social information in negative fashion, and to selectively

recall negative social experiences (Beck, Emery, & Greenberg, 1985).

Bower’s Associative Network Theory

Bower (1981) also produced a general cognitive model for emotional disorders.
He proposed that each emotion is represented as a node in an “associative
network”, and each node is linked to other nodes within the network, such as
memories of events that evoked certain emotional responses. When an emotion
node is activated, associated nodes are more likely to be accessed. This helps in

the processing of stimuli that are congruent with the activated emotion node.

Thus, cognitive processes such as selective attention, memory and
interpretation will all preferentially process stimuli congruent with an activated

emotion node.

Both Beck’s (1976) and Bower’s (1981) models predict that emotional
disorders have similar mood congruent biases in attention, memory and
Interpretation, and that all three aspects of the information processing system

are biased within all mood disorders (e.g., social phobia and depression). Both
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models suggest that the difference between the information processing

associated with each disorder is the content of each bias. Anxiety is said to be
assoclated with threat and danger, whilst depression is thought to be associated
with loss or failure. Thus, these models propose that social phobia is associated

with an extensive range of biases (in attention, interpretation and memory)

promoting the selective processing of social information, which conveys -

negative evaluation and social disapproval.

Over recent decades, predictions from the early cognitive models of Beck
(1976) and Bower (1981) have generated an extensive amount of empirical
investigation as researchers sought to find evidence of biases in all aspects of
information processing across a range of disorders. Initial (and subsequent)
studies found evidence of an attentional bias to threat in anxiety disorders and a
negative recall bias in depression (Bradley & Mathews, 1983; MacLeod,
Mathews, & Tata, 1986). However, contrary to predictions from Beck (1976)

and Bower (1981), an attentional bias was not found in depression, and anxiety
did not appear to be associated with a bias towards recalling negative

information (MacLeod et al., 1986; Mogg, Mathews, & Weinman, 1987). In an
attempt to reconcile increasing evidence of an anxiety-related bias in selective
attention and a negative bias in recall for self-relevant information in
depression, Williams Watts, MacLeod, and Matthews (1988) proposed a model

in which emotional disorders differed not only in content of bias, but also.

differed in the type of information processing bias.
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Williams, Watts, MacLeod, and Matthews’ Interaction Model

Williams, Watts, MacLeod and Matthews’ (1988) suggested that different
emotional disorders were associated with different patterns of information

processing bias. They proposed that anxiety is associated with a bias in the

early stages of information processing (e.g., attention) and depression with

biases in later, more elaborative stages of information processing (e.g

memory). This contrasts with Beck’s (1976) and Bowers’ (1981) models,

which suggested that the same cognitive mechanisms are biased in all affective

disorders.

Williams et al.’s (1988) model (see Figure 1) involves an Affective Decision

Mechanism (ADM), which integrates information relating to current mood
(state anxiety) and stimulus properties, and a Response Allocation Mechanism
(RAM), which co-ordinates subsequent processing based on the general mood
(trait anxiety) of the individual. If the trait anxiety is high then attention is
allocated more readily, whereas if trait anxiety is low then attention is directed

away from the stimulus. Thus, under threat conditions, high trait anxious

individuals become more vigilant, whereas low trait anxious people become

more avoidant of threat.
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stimulus that has been

judged to be threatening

Figure 1. Williams, Watts, MacLeod, and Matthews (1988) Interaction Model
of Anxiety
Williams, Watts, MacLeod and Matthews (1997) revised their original model

by proposing that instead of a simple decision mechanism, as originally
conceived, the ADM could be a processing network with specific units (threat

units) that are primed as a result of prior learning and experience.

Despite these differences in underlying structure, both of Williams et al.’s
(1988, 1997) models suggest that increased activation of threat units leads high
‘anxious individuals to .selectively process threat, whereas low anxious
individuals are predicted to direct their attention away from negative stimuli.
Crucially, as state anxiety increases the predisposition to attend to threat when

trait anxiety 1S high, and to divert attention away from threat when trait anxiety
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1s low, becomes more evident. Thus, within these models, the direction of the

attentional bias reflects an individual’s vulnerability to generalised anxiety.

In the context of social phobia, Williams et al.’s (1988, 1997) models predict

that high levels of social anxiety lead to preferential allocation of attention to
negative social cues (e.g., expressions signalling negative social evaluation). In
contrast, people with low levels of social anxiety would be predicted to shift
their attention away from social cues, which they consider to be threatening,
Furthermore, as anxiety associated with the social situation increases (e.g.,

perhaps in a performance situation), anxiety related individual differences in

attention to threat (vigilance vs. avoidance) become more apparent.

Lysenck’s Hypervigilance Theory

Anxiety related vigilance for threat is also a feature of Eysenck’s (1992)
Hypervigilance Theory. The model assumes that while attentional biases are
found in individuals with high trait anxiety, low trait anxious individuals do not
demonstrate attentional biases. In addition to hypervigilance for threat stimuli,
individuals who have high trait anxiety are also predicted to be hypervigilant to
non-threatening stimuli. They are thought to scan the environment in an
attempt to locate any potential danger, and on locating a threatening stimulus,
attention is focused solely on the threat. Therefore, individuals with social
phobia would be expected to exhibit a high rate of environmental scanning and
a broadening of the focus of attention prior to the detection of a social threat
stimulus, but a narrowing of attention once the stimulus had been detected.

Thus, Eysenck’s (1992) model would predict that an individual with social
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phobia would scan the environment for potential threat (e.g., expressions
signalling negative evaluation) to a much greater degree than someone without
social phobia. Once a threat stimulus is detected, individuals with social phobia

would be expected to narrow their focus of attention onto the threat, whereas,

individuals without social phobia are not predicted to focus any additional

attention on social threat stimuli.

Taken together, Williams et al.’s (1988, 1997) and Eysenck’s (1992) models
suggest that preattentive processes and selective attention to negative social
cues play a role in triggering and maintaining the socio-evaluative concerns

experienced by socially phobic individuals within social situations. In contrast,
the models predict that non-socially phobic individuals would allocate

significantly less attention to cues that signal negative social information.

However, evolutionary models of threat processing (e.g., Oatley & Johnson-
Laird, 1987), suggest that everyone must preferentially process negative stimuli
that are of significant threat (i.e., attend to social cues that signal extreme
negative evaluation). If this did not occur people would not be able to recognise
the signs that indicate when a person is extremely angry and may become
verbally or physically aggressive. Evolutionary theories would predict that
people who lacked the ability to attend to and interpret real danger would be
less likely to survive than those who possessed these information processing
traits. Therefore, enhanced processing of significant threat cues would be
passed on from generation to generation, and would become common to all

members of the species. Thus, even if people have low trait anxiety they must
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be. attentive towards significant threat, however, this was not predicted by the

models of Williams et al. (1988, 1997) and Eysenck (1992).

- Cognitive Motivational Models of Anxiety

Mathews and Mackintosh (1998) modified Williams et al.’s (1988) model to
incorporate attention processes, which are consistent with evolutionary theories
in relation to low anxious individuals. They proposed that low anxious
individuals’ attentional avoidance occurs only under mild threat conditions, and
when severe threat is present low anxious individuals switch over to attentional
vigilance. Contrary to earlier models, Mathews and Mackintosh (1998) suggest

that the difference between high and low trait anxious people is in the threshold

at which stimuli are interpreted as threatening and are preferentially processed.
Thus, attention to threat cues in anxiety depends on the interaction of two
systems: a threat detection/evaluation system and an attentional control system
to evaluate which environmental information needs to be attended to depending

on the levels of threat and current level of motivation.

Mogg and Bradley (1998) devised a similar model to that of Mathews and
Mackintosh (1998) (see Figure 2). They proposed that a Valence Evaluation
System evaluates and interprets the level of threat in order to inform a Goal
Engagement System whether to continue with current activities or to interrupt
these in order to coordinate a response to motivationally relevant stimuli. The
more threatening a stimulus is perceived to be, the more likely it is that
attention will be allocated to it. However, if stimuli are evaluated as mildly

aversive and of a low subjective threat value, then attention may be directed
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away from them. Mogg and Bradley (1998) suggest that this avoidance of

trivial aversive stimuli in the environment would be helpful in maintaining

attention on current goals, and also in mood regulation.

Goal Engagement System

Interrupt current goals

(danger mode)
Orient to threat

Situational context | Evaluation

System

Pursue current goals (default
safety goals)

Prioritise positive stimuli
Ignore minor negative stimull

No
Threat

State anxiety

Prior leamirb

Biological preparedness

Trait anxiety reflects reactivity of Valance
Evaluation System to aversive stimuli

Figure 2. Mogg and Bradley’s (1998) Cognitive Motivational Model of
Anxiety
The main difference between the two cognitive motivational models is that

Mogg and Bradley (1998) suggest that anxiety prone individuals have a

lowered threshold for threat appraisal as a function of trait anxiety, and
therefore, a bias in threat evaluation is the principle vulnerability factor for
anxiety. In contrast, Mathews and Mackintosh (1998) suggest that the lowered

threshold for threat estimation is primarily caused by state anxiety, though this

effect is enhanced by trait anxiety.

According to these models, people with social phobia would be predicted to

evaluate social situations as threatening (especially cues that convey social

evaluation, such as facial expressions), and therefore, focus their attention on
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such stimuli, while reducing attention to the task at hand (i.e., social
interaction). More importantly, individuals with social phobia are more likely
to appraise ambiguous sources of social information (ambiguous facial

expressions) as negative, and as a result demonstrate an attentional bias to such

stimuli. Whereas, low anxious individuals are less likely to negatively evaluate,
and therefore selectively attend to, .social stimuli. However, contrary to
predictions from earlier models of Williams et al (1988, 1997) (which suggest
that people with low trait anxiety are predisposed to allocate attention away
from threat), the cognitive motivational models predict that when the stimulus
threat value is sufficiently high, both socially phobic and non-socially phobic

anxious individuals will demonstrate increased vigilance. Thus, differences
between people with social phobia and those without are likely to become more

apparent in the presence of mild to moderate, rather than intense threat stimull.

The models discussed so far outline threat processing biases that are considered
common to all forms of anxiety. The next section of this review will discuss

specific cognitive models of social phobia and the biases in information

processing they emphasise.

Cognitive Models of Social Phobia

Social phobia persists if left untreated despite the fact that people with social
phobia enter at least some of their feared social situations on a regular basis and
rarely receive negative feedback from others. Therefore, unlike other specific
phobias (e.g., spider phobia), avoidance (i.e., lack of opportunity to disconfirm

negative beliefs) cannot be the major maintenance factor of social phobia.
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When feared social situations are encountered, people with social phobia fail to

learn that their negative beliefs are unfounded and that their social performance

is typically satisfactory. This suggests that other factors are involved in the

maintenance of social phobia, such as information processing biases.

Clark and Wells (1995)

In their cognitive model of social phobia (see Figure 3), Clark and Wells
(1995) suggested that early experiences lead to the development of
dysfunctional assumptions about oneself and the world, which result in
increased perception of threat in social situations. When entering a social

situation, these pre-existing dysfunctional assumptions are enhanced and
maintained through a series of vicious circles. When a social threat 1S
perceived, an individual with social phobia experiences physiological
symptoms of anxiety (e.g., blushing, sweating, trembling), which they use to
construct an image of themselves as a social object (taken from the perspective
of the observer). This attentional shift switches the focus of attention from the

environment to internal processing of the self and further increases awareness

of physiological symptoms of anxiety. When attention is focused internally it
interferes with the processing of external social cues and can lead to

unresponsive behaviour.
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Figure 3. Clark and Wells’ (1995) Cognitive Model of Social Phobia

Clark and Wells (1995) also propose that people with social phobia engage in a
range of behaviours that are intended to reduce the risk of negative evaluation.
Such behaviours include avoiding eye contact, not joining in conversations (to
avoid saying anything embarrassing), or talking incessantly (as silences are
believed to signify lack of social skill). However, while these ‘safety
behaviours’ might alleviate discomfort in the short-term, they ultimately prove
maladaptive, as they prevent people with social phobia from disconfirming
their fears of being negatively evaluated by others. This can even make feared
outcomes more likely. For example, a person rehearsing questions in their mind
during a conversation is more likely to be perceived as odd or uninterested
while avolding eye contact. This also prevents people from accurately

evaluating audience feedback and correcting their social-evaluative concerns.
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Clark and McManus (2002) revised Clark and Wells® (1995) model to
Incorporate predictions from recent cognitive models of threat processing in
anxiety, They proposed that while social phobia does involve reduced
processing of social cues, socially phobic individuals also focus some attention

externally, because they have an enhanced tendency to detect negative social
cues rather than neutral or positive information. Thus, revised predictions from
Clark and McManus (2002) can be considered consistent with predictions from
general cognitive models of threat processing in anxiety, as vigilance for threat

cues 1s considered to be a maintaining factor in social phobia.

In addition to biases in selective attention, Clark and Wells (1995) and Clark
and McManus (2002) also discuss additional information processing biases that
occur within the social situation and interfere with socially phobic individuals’
processing of social cues. They suggest that there are two types of
interpretation bias in social phobia. People with social phobia are predicted to
interpret ambiguous social events negatively, and interpret mildly negative

social events (e.g., mild criticism from an acquaintance) as catastrophic.

In summary, Clark and Wells’ model (1995) hypothesises that in social phobia,
attention is biased in favour of internal stimuli which limits processing of
external social cues. This is considered to be a strategic effort to protect oneself
from the distress of being negatively evaluated by others. However, revisions
by Clark and McManus (2002) highlight the role of attentional bias to external
social cues, as proposed by the general cognitive models of anxiety (Beck et

al., 1985; Bower, 1981; Eysenck, 1992; Mathews & Mackintosh, 1998; Mogg



& Bradley, 1998; Williams et al., 1988, 1997). Furthermore, predictions of a
negative interpretation bias in social phobia concur with Beck et al.’s (1985)
prediction of negative interpretations as a maintaining factor in social phobia.
The combined impact of attentional and interpretation biases is likely to

increase perceptions of social threat, and prevent disconfirmation of socio-

evaluative concerns.

Rapee and Heimberg (1997)

Rapee and Heimberg’s (1997) model proposes that a social situation triggers a
series of processes that generate and maintain social phobia. According to the

model, when someone with social phobia encounters a social situation, they

form a mental representation of their external appearance and behaviour, as
seen by others. As in Clark and Wells’ (1995) model, this mental representation
is based on information retrieved from negatively biased memories of past
~ social situations, shaped by dysfunctional assumptions, and internal cues (€.g.,
physiological symptoms). However, consistent with revised predictions from
Clark and McManus (2002), Rapee and Heimberg (1997) emphasise the
importance of external audience feedback (e.g., others’ facial expressions) in
the construction of this mental representation. Both models predict that
attentional resources are allocated to salient aspects of the self-image, which
are generally negative (e.g., voice, blushing, etc.). Thus, Rapee and Heimberg’s
(1997) model suggests that whilst individuals with social phobia focus some
attention internally, attention continues to be focused externally, in order to

monitor potential external threats, such as negative evaluation (e.g., frowns,
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signs of boredom, etc.). If social threat is detected then attention switches from

environmental scanning to being focused directly onto the threat stimulus.

Rapee and Heimberg (1997) suggested that individuals with social phobia

make a prediction of the performance standard expected by the audience and
then compare a mental representation of themselves with the predicted standard
of their audience. The discrepancy between the two determines the amount of
negative evaluation they expect to receive from others. It is likely that the
negative information attended to, will undergo interpretation, in order to decide

on the standard of performance expected by the audience and to inform an in-
situ representation of the self. However, Rapee and Heimberg (1997) do not
explicitly mention the role of interpretive bias in the maintenance of social

phobia. This differs from the other cognitive models of social phobia and

earlier models of anxiety, which all discuss interpretive/appraisal biases.

Summary of Cognitive Models of Social Phobia

Clark and Wells (1995) emphasise that when people with social phobia fear
that they will be negatively evaluated they shift their attention towards internal
threat stimuli such as their own anxiety response. This interferes with their
opportunity to reappraise the situation as less threatening, conflicts with their
social performance, and leads them to conclude that they may look as anxious
as they feel inside. Clark and Wells (1995) also propose that people with social
phobia may avoid attending to the social situation as a form of safety

behaviour. For example, reducing eye contact could reduce the likelihood of
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being brought into a conversation, thus decreasing the risk of embarrassment.

Again, this prevents effective processing of the social situation.

Rapee and Heimberg (1997) also state that attention can be directed to

threatening internal stimuli and that safety behaviours can entail avoidance of
social interaction. However, they predict that individuals with social phobia
scan their environment for any signs of impending negative evaluation, detect
such signs rapidly, and have difficulty disengaging attention from them. Clark

and McManus’ (2002) revisions to Clark and Wells’ (1995) model predict that

in addition to attention being focused away from social situations, attention is
focused externally and is biased in favour of selecting negative, threatening
social cues. Taken together, proposals from Rapee and Heimberg (1997) and
Clark and McManus (2002) can be considered conistent with predictions from
general cognitive models of threat processing in anxiety (Beck, 1976; Bower,
1981; Eysenck, 1992; Mathews & Mackintosh, 1998; Mogg & Bradley, 1998;
Williams et al., 1988, 1997). However, the exact nature of attentional bias in

social phobia and other emotional disorders is not yet fully understood. The

cognitive models reviewed above suggest that both attentional and
interpretation biases have a major role in producing and maintaining anxiety
disorders. It is, therefore, extremely important to study these processes in order
to gain a better understanding of the biases involved in each specific anxiety
disorder. To this end, several experimental paradigms have been developed 1n

order to examine the attentional and interpretive processes emphasised by

cognitive formulations of social phobia.
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Attentional Bias in Social Phobia

As previously discussed, attentional processes are assumed to play an

important role in social phobia. Vigilance is typically used to refer to selective
attention for threat related stimuli, while avoidance is a defence reaction to

prevent or minimize danger, by directing attention away from threat stimuli. A
number of different experimental paradigms have been devised in order to

investigate the attentional processes of people with anxiety disorders, a review

of which now follows.

The Stroop Task

In order to investigate whether emotional disorders are associated with an
attentional bias toward emotionally negative information, Mathews and
MacLeod (1985) used a paradigm in which participants had to perform a task
whilst ignoring emotional distracters. This paradigm was adapted from the
Stroop Task (Stroop, 1935), which involves naming the ink colour 1n which
words are printed, whilst ignoring the word content. Response latencies to
classify colour can be used to infer the extent to which the word content attracts
attention and interferes with colour-naming. Specifically, long response
latencies are thought to indicate interference of word content in the processing

of the.colour of words, whereas short latencies indicate reduced attention to

word content.

Mathews and MacLeod (1985) used a modified Stroop Task (Emotional
Stroop) to examine attention to negative (relative to neutral) words in anxious

and non-anxious individuals Anxious participants were generally slower than
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controls 1n colour-naming all words, but were particularly slow with threat

words. Physical threat words resulted in significantly longer response times for

participants who had anxiety related to physical threat (e.g., panic disorder).

Several variants of the emotional Stroop have been used to study attentional
bias, and this paradigm has been used extensively with a variety of emotional

disorders (e.g., Foa & McNally, 1986; Mathews & MacLeod, 1985; Mattia,

Heimberg, & Hope, 1993; McNally, Riemann, & Kim, 1990; Watts, McKenna,

Sharrock, & Trezise, 1986; Williams, Mathews, & MacLeod, 1996).

Hope, Rapee, Heimberg, and Dombeck (1990) used a version of the emotional
Stroop Task with a social phobia group and a panic disorder group. They aimed
to compare allocation of attention to socially threatening words, physically
threatening words and neutral words. People with social phobia were slower
when naming the socially threatening words than the neutral words, while
people with panic disorder were slower when naming physically threatening
words compared to the neutral words. Hope et al.’s (1990) study was limited
because positive words were not included, so conclusions cannot be drawn
about how different anxiety disorders affect individuals’ responses to positive
information relative to neutral or negative information. In addition, the absence
of a non-anxious control group prevented authors from concluding that

evidence of Stroop interference for negative social words in social phobia is

different from the reactions of non-anxious people.
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In a similar study Mattia, Heimberg, and Hope (1993) observed increased
response latencies to socially threatening words in people with social phobia.
Comparison with a non-anxious control group suggested the Stroop

interference in social phobia was greater than in controls. In addition, they

found a significant reduction in Stroop interference after successful treatment
indicating that the attentional bias had decreased with the reduction of

symptoms of social phobia.

Several other studies have found that people with social phobia are slower to
colour-name social threat words than physical threat words (Becker, Rinck,
Margraf, & Roth, 2001; Lundh & Ost, 1996; Maidenberg, Chen, Craske, Bohn,
& Bytritsky, 1996). These findings provide evidence of vigilance for negative
social material in social phobia, which is consistent with the predictions from
cognitive models of anxiety and social phobia (Beck et al., 1986; Bower, 1981;

Clark & McManus, 2002; Eysenck, 1992; Mathews & Mackintosh, 1993;

Mogg & Bradley, 1998; Rapee & Heimberg, 1997).

More recently, studies have focused on the content of the negative cognitions
that are associated with social phobia. Spector, Pecknold, and Libman (2003)
found that, compared with non-anxious controls, people with social phobia
were slower.to name the colours of social threat words describing negative
evaluation (e.g., “criticise™) and words that expressed the observable aspects of
anxiety (e.g., “blushing”). However, there was no Stroop interference for

anxiety words that were less noticeable to others (e.g., “palpitations”). It
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remains important for future studies to clarify the specificity of attentional bias

within social phobia.

Despite its extensive use to examine attentional bias in emotional disorders, the

emotional Stroop does not provide an unambiguous measure of attention

allocation. In the original Stroop Task, if there is no interference then it is

assumed that the participant has successfully ignored the meaning of the word.
However, in the emotional Stroop paradigm, the absence of a longer response
latency for threatening words may reflect equally extensive attention allocation

to both threatening and neutral words (Algom, Chajut, & Lev, 2004).

It has also been suggested that emotional Stroop interference is caused by

emotional stimuli triggering task-irrelevant processes, such as negative
thoughts, which compete for attentional resources or that Stroop interference

might reflect effortful avoidance of negative word content (Williams, Mathews,
& Macleod, 1996). Given the ambiguity surrounding the use of the Stroop to

gauge attention allocation, other tasks were devised in order to test predications

of attentional biases in anxiety.

The Visual Probe Task with Words

MacLeod, Mathews, and Tata (1986) were the first to use the visual probe task
to assess attentional processes in emotional disorders, as it was believed to be a
more direct measure of attentional distribution than the emotional Stroop Task.
In a typical version of the task, a trial begins with participants attending to a

central fixation cross on a computer screen. The cross is replaced by two
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stimuli, such as a threatening word and a neutral word. The words disappear
after a brief period (e.g., 500 ms) and are replaced by one of two possible
arrangements of dots, or alternatively arrows, either in the place where the
threatening word had been displayed, or in the place where the neutral word

had been displayed. Participants’ reaction times to correctly classify the probes
are measured. Faster reaction times to classify probes that appear in the
location of the threat word relative to probes that appear in the location of the
neutral word are considered to reflect vigilance (or selective attention) towards
the threat word. In contrast, slower response latencies to classify threat word

probes, relative to neutral word probes are considered to reflect avoidance. The

visual probe task has several advantages over the emotional Stroop Task. It
allows the simultaneous presentation of both threat and control words in

different locations, and visuo-spatial components of attention can also be

assessed.

MacLeod et al. (1986) found that clinically anxious participants consistently
appeared to shift attention toward threat words, because they produced shorter
response latencies for probes appearing in the location of threat relative to
neutral word stimuli. Clinically depressed participants did not show this
vigilance and the non-clinical control group tended to shift attention away from
the threat words. These results support predictions of vigilance for threat in
anxiety from Williams et al.’s (1988) interaction model and the cognitive

motivational models (Mathews & Mackintosh, 1998; Mogg & Bradley, 1998)
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In a study of visuo-spatial attentional bias in social phobia, Asmundson and
Stein (1994) used the visual probe task and found that people with social
phobia were quicker than the non-clinical control group to detect probes

appearing in any location after the social threat words had been displayed in the

upper half of the screen. This result was not found when the content of the
words was neutral or related to physical threat. However, it is important to note
that these findings did not provide evidence that the socially phobic group
attended more to the location of the social threat word. Some other visual probe
studies have failed to find clear evidence for selective attention to social threat
words in social phobia (Amir, Elias, Klumpp, & Przeworski, 2003; Horenstein

& Segui, 1997) and in non-clinical individuals with high levels of social

anxiety (Mansell, Ehlers, Clark, & Chen, 2002). *

The null results from initial visual probe studies of attentional bias in social
phobia contrast with predictions from cognitive models of social phobia.
However, it should be noted that the cognitive models specifically describe in-
situ processing biases that occur while the individual is experiencing social
stress. It is therefore important to examine whether attentional bias to threat 1s

more apparent when examined within a relevant social context, such as a social

interaction. Mansell et al. (2002) tested whether high and low socially anxious

individuals attended to social threat words and positive social words, with and

' In some instances, experimental designs have compared people with high and
low levels of social anxiety rather than people with and without social phobia,
however, the results obtained in such analog research have usually generalized
to clinical populations (Stopa and Clark 2001). Some of the advantages of
using analog samples include rapid piloting of new paradigms and the use of
more complex experimental designs that require substantial sample sizes.
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without the threat of social evaluation (being told that they have to give a

speech). High levels of social anxiety were not related to any difference in

attention to word stimuli between the groups.

A recent study using the visual probe task suggested that comorbid depression
may neutralise vigilance for social threat words in social phobia. Musa, Lepine,
Clark, Mansell, and Ehlers (2003) found vigilance to social threat words only-
when those with depression were excluded. Participants with depression and
controls did not demonstrate any attentional bias (as predicted by Williams et

al., 1988, 1997; Mathews & Mackintosh, 1998; Mogg & Bradley, 1998). Musa
et al. (2003) also noted that the vigilance was specific to social threat words
and not physical threat words only in those people without other comorbid
anxiety disorders (e.g., panic disorder). Thus, the visual probe task with words
was able to identify vigilance specifically to social threat words, but only in

people with social phobia who had no other clinically significant emotional

disorders.

Despite extensive use, there are several limitations of the visual probe task with
- words. Threat words are likely to be used more frequently by people with high
- levels of anxiety than by people with low anxiety levels (Mogg & Bradley,
1999). This means that the attentional biases found for threat words may be due
to familiarity rather than them being considered threatening. Also, single word
stimuli lack ecological validity and while allowing specificity of concerns to be
probed, can be limited in their threat value (Mogg & Bradley, 1999). Therefore,

research studies which have used words in assessment of attentional biases may
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only provide a limited understanding of the attentional biases in social phobia.
More recently, researchers have examined attention allocation to other sources

of social information that might convey negative appraisal to people with social

phobia (i.e., facial expressions).

The Visual Probe Task with Faces

In real social situations, social threat stimuli consist of other people’s
behaviour, body language, facial expressions and verbal communication (Mogg
& Bradley, 1999). An angry or threatening face, staring at another person 1s
considered to be a direct sign of hostility (Ohman, Flykt, & Esteves, 2001), and

is therefore likely to be central to the social-evaluative concerns of individuals
with social phobia. As such, several studies have explored selective attention to

images of facial expressions in people with social phobia and people with high

levels of social anxiety, using the visual probe task.

Mansell, Clark, Ehlers, and Chen (1999) developed a version of the visual
probe task that attempted to simulate the two contrasting kinds of stimuli to
which a socially anxious person may attend in a real life situation: a face (with
a negative, neutral or positive expression) and an everyday object (e.g., a chair)
presented side by side for 500 ms. High and low socially anxious participants
carried out the task in a socio-evaluative threat condition (expecting to give a
speech) or a non-threatening condition. They found that the high socially
anxious individuals who were expecting to give a speech attended towards the
objects and neutral facial expressions rather than the emotional expressions. In

contrast no bias in attention was found in the low social anxiety group. There
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was no difference between the two groups’ response times in the no-threat

condition, although general trait anxiety was associated with vigilance to

negative faces.

In a subsequent study Chen, Ehlers, Clark, and Mansell (2002) found that
participants with social phobia avoided faces (in preference of attending to
objects), without the presence of an explicit social threat condition. The control
group exhibited no such attentional biases. Taken together, these findings
support proposals that individuals with social phobia might avoid processing
social cues as a safety-behaviour to minimise state anxiety. This avoidance of

social threat stimuli is in concordance with the prediction of the Clark and

Wells (1995) model of social phobia. However, these results were not predicted

by general cognitive models of anxiety (Beck, 1976; Bower, 1981; Eysenck,

1992; Williams et al., 1988, 1997) and more recent cognitive formulations of

social phobia (Rapee & Heimberg, 1997; Clark & McManus, 2002).

Despite evidence that individuals with social phobia have a tendency to avoid
social cues when they have the opportunity to do so, findings from studies
presenting competing social stimuli (i.e., a neutral face and an angry face)
appear to provide evidence of vigilance for negative social stimuli in social
phobia. Mogg and Bradley (2002) found that high socially anxious individuals
selectively attended to briefly presented (17 ms) threatening expressions rather

than neutral faces. This effect remained when co-varying for levels of general

trait anxiety and depression.
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In another study, Mogg, Philippot, and Bradley (2004) presented participants
with happy-neutral and angry-neutral face pairs at display times of 500 and
1250 ms. They found that the socially phobic group selectively attended to the

angry faces at 500 ms. There was a non-significant tendency for this effect to

reverse when the face pairs were on screen for 1250 ms, as the socially phobic
group had slightly slower response times for probes appearing in the location of
the angry faces. This pattern of results provides initial evidence that social
phobia might be characterised with a two stage pattern of attentional bias when
processing competing social cues; with initial vigilance for threat being
followed by subsequent avoidance of threat cues. This pattern provides some

support for predictions from cognitive models (Beck, 1976; Bower, 1981; Beck
et al., 1986; Clark & McManus, 2002; Eysenck, 1992; Mathews & Mackintosh,

1998; Mogg & Bradley, 1998; Rapee & Heimberg, 1997; Williams et al., 1988,

1997) and warrants further research.

To date, few studies have investigated a shift in attention to internal
information (as predicted by the cognitive models of social phobia, Clark &
McManus, 2002; Rapee & Heimberg, 1997). Mansell, Clark, and Ehlers
(2003) used a new attentional paradigm, which compared attention to internal
versus external threat cues in people with performance anxiety relative to those
without. They used a tactile stimulus (a vibration on the finger), which the
participants were told was an indication of changes in their internal
physiological arousal state. At the same time, participants also had to respond
to an external visual stimulus (the visual probe task with faces). When those

with performance anxiety were told they would be giving a speech, they
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responded more quickly to the internal stimuli than the external stimuli,
consistent with attention being directed internally (Clark & Wells, 1995; Clark
& McManus, 2002). Additional evidence of an attentional bias to internal
sources of negative information was provided by Pineles and Mineka (2005).-

They compared socially anxious and non-anxious individuals on a visual probe
paradigm involving external (faces) and- internal (visual and auditory
representations of participants’ heart rates) cues of potential threat. High
socially anxious individuals preferentially attended to pictures reflecting

internal/physiological cues (e.g., heart rate), supporting Clark and Wells’

(1995) self-focus hypothesis.

In summary, visual probe studies using facial expressions (but not word
stimuli) have shown vigilance followed by avoidance of threat stimuli in social
phobia. This pattern of bias is consistent with Clark and McManus’ (2002)
updated model of social phobia, and the pattern of bias observed in other
anxiety disorders (for review see Mogg & Bradley, 2005). The studies that

have found vigilance in social phobia displayed two social stimuli for brief

periods, and did not involve a socially evaluative threat condition. Some
studies found evidence of avoidance of social threat stimuli, such as when the
stimuli were displayed for longer periods, or when participants had the option
of attending to a non-threatening stimulus (i.e., when a face was displayed
opposite a non-social stimulus such as an object), or when participants believed
that they would subsequently be in a socially evaluative condition (i.e., giving a
speech). These findings suggest that vigilance for external social threat cues,

predicted by Rapee and Heimberg (1997) and Clark and McManus (2002), may
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predominate when there are competing social threat cues, and when gaze

aversion strategies are more difficult to adopt. Whereas, avoidance of social
cues may predominate as a defensive mechanism when the individual is

distracted by thoughts of subsequent negative evaluation, and when there is a

neutral non-social stimulus available onto which attention can be diverted. This
pattern of attentional bias has been explored in a recent study employing eye-

movement monitoring of attention deployment (Garner, Mogg, & Bradley, in

press).

Garner et al. (in press) monitored participants’ eye movements during the
presentation of happy-neutral face pairs, angry-neutral face pairs and face-
object pairs. They found that when state anxiety was low (in the absence of a
social stressor), socially anxious people tended to direct their gaze towards
neutral faces (rather than objects) more often than the low socially anxious
individuals, whereas both groups oriented and maintained their gaze towards
emotional faces. This appears to demonstrate that people with high levels of

social anxiety are vigilant towards threat of low severity (as suggested by

Mathews & Mackintosh, 1998; Mogg & Bradley, 1998). However, this effect
reversed as state anxiety increased (in a social stress condition). The high
socially anxious individuals showed less orienting and maintenance of attention
to neutral faces compared with the low socially anxious group. However,
socially anxious individuals did demonstrate quicker orienting toward
emotional faces, but maintained their attention on the emotional faces for a
shorter period of time than the low socially anxious individuals (see Horley,

Williams, Gonsalvez, & Gordon, 2003 for similar results using a scan-path
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analysis of face processing). These results suggest that when state anxiety 1s
high, attention is rapidly allocated towards cues signalling social evaluation,
but is quickly diverted away from such stimuli. Garner et al.’s (in press) study

shows perhaps the most compelling evidence for both vigilance and avoidance

of social threat in social aﬁxiety, and the conditions under which they operate.
Social anxiety appeared to lead to a general avoidance of social cues, when
attention could be oriented to a non-social cue (object), and a vigilant-avoidant
attentional bias when selecting between competing (emotional-neutral) social

cues; thus providing support for recent models of social phobia (Clark &

McManus, 2002; Rapee & Heimberg, 1997).

Summary of Attentional Bias Research in Social Phobia.

In summary, the emotional Stroop task has been the most widely used
assessment of attentional bias, and has provided some evidence that social
phobia involves vigilance to social threat. Studies using social stimuli that are
more relevant to the concerns of individuals with social phobia (i.e., facial
expressions) have found evidence of initial vigilance to threat followed by
avoidance. There are also indications that during real social threat, attention

switches to internal cues (Mansell et al., 2003; Pincles & Mineka, 2005). Taken

together these findings support proposals that social phobia is a disorder
maintained by a series of complex attentional processes selecting between
internal and external sources of socially relevant information. (e.g., Clark &
McManus, 2002; Clark & Wells, 1995; Rapee & Heimberg, 1997). However,
the processes that that have been proposed to drive attentional biases in social

phobia are less well understood. As noted earlier, recent cognitive models of
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threat processing in anxiety (e.g., Mathews & Mackintosh, 1998; Mogg &
Bradley, 1998) emphasise the role of stimulus appraisal mechanisms in
modulating attention allocation. These suggest that anxiety-related differences
in selective attention reflect differences in the way socially phobic and non-

socially phobic individuals evaluate the intensity and type of emotion displayed
in facial expressions. However, only one visual probe study has examined the
relationship between threat intensity and attentional bias in anxiety (Wilson &
MacLeod, 2003). They found that both high and low anxious participants
avoided looking at faces with mild degrees of anger and both were vigilant to

faces with high levels of anger. However, low anxious participants avoided

moderately angry faces, to which highly anxious participants were vigilant.

These findings provide compelling evidence of anxiety related differences in

evaluation and attention to threat; however it remains to be clarified whether
individual differences in stimulus appraisal might underlie the attentional
biases in social phobia reviewed above. The next section extends discussion of

anxiety-related differences in stimulus appraisal to the interpretive biases,

proposed to characterise social phobia.

Interpretation Bias

As mentioned previously, in addition to attentional biases, differences in the
way information is interpreted are thought to play a major role in producing

and maintaining emotional disorders. Some cognitive theories of social phobia
(Clark & McManus, 2002; Clark & Wells, 1995) proposed an interpretation

bias, in which ambiguous cues are interpreted as threatening, and mildly
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aversive social information is interpreted to be catastrophic. However, Rapee
and Hetmberg (1997) did not mention the role of an interpretation bias in their
model of social phobia. Clark and McManus (2002) suggested that people with
social phobia tend to perceive innocuous comments or behaviours by others as

indications of criticism, disapproval or rejection, and tend to interpret their own
social performance as poorer than that of others. This section reviews the

various paradigms that have examined interpretation biases in anxiety

disorders.

Interpretation of Words and Sentences

Stopa and Clark (2000) asked people with social phobia, people with other

anxiety disorders, and non-clinical controls to read ambiguous scenarios of
social and non-social situations. After reading each scenario, participants were
asked to write down the first explanation of the scenario that came to mind and
also rank order the likelihood of a set of pre-defined explanations. People with
social phobia generated more negative interpretations of the ambiguous social

situations than the control groups. The bias was specific to social situations and

could not be explained in terms of general anxiety, because people with other
anxiety disorders and non-anxious controls did not show the bias. In addition to
interpreting ambiguous social events more negatively, people with social
phobia were found to make more extreme negative (catastrophic)
interpretations of mildly negative social events than did people with other
anxiety disorders, and non-clinical controls. These results support the

predictions of a negative and catastrophic interpretation bias in social phobia,

as proposed by Clark and McManus (2002).

43



In a similar study Amir, Foa, and Coles (1998) asked people with social
phobia, people with obsessive-compulsive disorder, and non-anxious controls,
to read ambiguous scenarios (about social or non-social situations), and to

consider three alternative interpretations of each scenario. Participants rank-
ordered the three interpretations of each scenario in relation to how likely they
were to have come to mind in a similar situation. Amir et al. (1998) found that
people with social phobia rated the negative interpretations as more likely to
come to mind, than did the obsessive-compulsive and non-anxious control
groups. This effect was specific to social information, as the social phobia
group did not differ from the other two groups on non-social scenario ratings.

The interpretation bias was also specific to the self-ratings, as the groups did

not differ when ratings were made in relation to how a typical person would

perform,

In a related study Constans, Penn, Then, and Hope (1999) required participants

to independently rate their agreement with positive or negative interpretations

of ambiguous social information. They found that non-anxious controls had a
bias to generate positive interpretations, while the socially anxious participants
were more balanced in their interpretations. These findings suggest individuals
with high levels of social anxiety make less positive interpretations of social
information, in comparison with people who have low levels of social anxiety.
Taken together, these findings provide evidence of a more negative/less
positive interpretative bias in social phobia, as would be predicted from many

of the cognitive models of anxiety (Beck et al., 1986; Bower, 1981; Clark &
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McManus, 2002; Clark & Wells, 1995; Mathews & Mackintosh, 1998; Mogg

& Bradley, 1998).

The early studies reviewed above examined biases in interpretation when

individuals were asked to evaluate previously described social scenarios off-

line. However, the cognitive models of Clark and Wells’ (1995) and Clark and
McManus’ (2002) emphasise in-situ biases, which are thought to occur when

socially phobic individuals encounter and process social situations on-line. As

* . a.result, some studies..haye-also:.examined on-line interpretations. Eysenck,

Mogg, May, Richards, and Mathews (1991) presented anxious and non-anxious
participants with a set of ambiguous sentences that could be resolved in a
negative or positive fashion; such as “The doctor examined little Emma’s
growth.” Alternative versions of these sentences, which had been changed to
make them obviously negative or positive (e.g., by referring to cancer or
height) were then rated for similarity of meaning to the original sentences. The
non-anxious group rated the positive versions as more similar to the original

sentences than negative versions, whereas the anxious group rated a similar

number of both the positive and the negative as being equivalent in meaning to
the original. This suggests that non-anxious individuals were biased in favour
of non-threatening or positive interpretations, whereas anxious participants
appeared to be less biased. However, this may not have targeted on-line

Interpretations, because participants had to recall the original sentence and the

possible interpretations, therefore, the interpretation may only have been made

retrospectively.
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To overcome this problem, Calvo, Eysenck, and Estevez (1994) presented
people who had test-anxiety with incomplete sentences that implied a
threatening continuation, and then immediately required a quick lexical
decision for probe words that confirmed or disconfirmed the threatening

meaning. If an inference had already been made about the likely outcome, then
participants should have been faster to recognize a word that matched the
inference. The non-anxious controls were faster than the test-anxious group at
“identifying word probes that disconfirmed the threatening meaning. Thus the .
non-anxious controls were more likely than were test-anxious individuals to

make on-line inferences about a positive outcome.

Hirsch and Mathews (1997) investigated the extent to which individuals with
high or low levels of anxiety about interviews, made emotionally-congruent
interpretive inferences while reading descriptions of a relevant ambiguously-
threatening event (being interviewed for a job). The non-anxious individuals

were found to make positively biased interpretations of ambiguous information,
while the highly anxious individuals made more realistic interpretations. Hirsch

and Mathews (2000).conducted another study in which they used a lexical
decision task to investigate on-line interpretations. People with social phobia

showed no evidence of making on-line emotional inferences, in contrast with

socially non-anxious controls who were found to be biased in favour of positive

inferences.

The studies of interpretation discussed so far suggest that social anxiety 1s

associated with a negative interpretation bias when retrospectively reviewing
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previous social information, and lack the positive (protective) bias

demonstrated by non-anxious individuals when processing ambiguous lexical

information on-line. Perhaps surprisingly, there are few studies that have.
examined whether social phobia is associated with a bias in the interpretation

of other sources of ambiguous social information, such as facial expressions.

Interpretation of facial expressions

As in studies of attentional bias, it is assumed that faces are more natural threat

stimuli than words. However, to date, few studies using faces as stimuli to test
interpretive processes in social phobia have been published. Pozo, Carver,
Wellens, and Scheier (1991) investigated whether people with high social
anxiety differed from those with low social anxiety in how they interpreted the
facial expressions of an interaction partner. They answered questions in a
structured interview, replying to what they thought was the live image of the
interaction partner on a monitor, but was actually a video recording. The
videotaped interviewer either maintained a consistently neutral facial
expression or varied in expression (positive, neutral, or negative). Participants
rated the interviewer's approval of them and interest in them. The high social
anxiety group made less positive interpretations of the interviewer’s facial

expressions than did the non-socially anxious group

Winton, Clark, and Edelmann (1995) investigated whether social anxiety 1is
associated with an enhanced ability to detect negative emotion in others.
Participants performed two tasks before and after a social threat was

introduced. The first task involved identifying the emotion of facial expressions
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(negative vs. neutral). The second involved rating the overall emotion
conveyed in brief video recordings of an actor, and detecting discrepancies in
the affect conveyed by the visual and auditory stimuli of the video. Overall the
results suggested that the high socially anxious group had a response bias

towards identifying others’ emotional expressions as negative, but no enhanced

ability to discriminate between different emotional states in others.

In a subsequent study, Richards et al. (2002) asked high and low socially
anxious individuals to classify the emotional expressions of photographs of
facial images that were derived from combining basic prototype emotional
expressions to produce various degrees of emotional intensity (morphed
images). The high socially anxious group was more likely to classify faces,
containing some degree of fear, as fearful. However, an important limitation of
this study is that it did not examine whether socially anxious individuals’
increased ability to identify fear was due to an enhanced sensitivity to detect
fear in ambiguous emotional expressions, which contained a small amount of

fear, or simply whether socially anxious individuals had a response bias to

label faces as fearful (as found by Winton et al., 1995).

The evidence reviewed above suggests that social phobia is associated with a
tendency to interpret ambiguous social information more negatively, and/or
less positively, than non-anxious individuals. These findings provide some
support for predictions from Clark and Wells’ (1995) and Clark and McManus’
(2002) models of social phobia and general cognitive models of anxiety that

propose negative biases in the interpretation of ambiguous information as one
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of the main vulnerability factors for anxiety (Beck et al., 1986; Bower, 1981;

Mathews & Mackintosh, 1998; Mogg & Bradley, 1998). However, it remains
necessary for future studies to clarify whether the biased appraisal of

ambiguous facial expressions in social phobia is better characterized by an

enhanced or reduced sensitivity to specific emotional expressions, or simply by

a tendency to classify faces (ambiguous or otherwise) negatively.

Conclusion

This review has examined the current evidence base for attentional and
interpretative bias in social phobia. A detailed understanding of the
mechanisms thought to underlie social phobia is important because treatment
interventions for social phobia can be improved by gaining a more detailed
understanding of the factors that cause and maintain the condition. Over recent
years, the continued evaluations of both the general cognitive models of threat-
processing in anxiety, and specific cognitive theories of social phobia, have
produced an extensive empirical literature. As discussed, limitations with
various attentional paradigms have prevented unambiguous assessment of
attention allocation. However, findings to date suggest social phobia is
associated with a complex pattern of attentional bias characterized by reduced
processing of external social cues in favour of internal information and external
non-social stimuli; together with a vigilant-avoidant attentional style when
presented with multiple/competing cues signaling (negative) social evaluation.
However, it remains necessary for future studies to examine the biases in

evaluation of threat severity proposed to underlie attentional bias in social

phobia.
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Biases in stimulus appraisal are also considered likely to be central to the
interpretative biases proposed to characterize socially phobic individuals’
distorted evaluation of ambiguous social information. There is much evidence

of negative off-line and less positive on-line inferential biases in social phobia,
however, predicted biases in the interpretation of ambiguous emotional
expressions has received considerably less research. It therefore seems
necessary for future studies to further provide evidence for, and clanfy the
relationship between theoretically and clinically relevant attentional and
interpretative face processing biases in social phobia (Clark & McManus 2002;

Rapee & Heimberg, 1997).
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Abstract

Cognitive theories of social phobia suggest the disorder involves dysfunctional
attentional and interpretative biases, which individuals with social phobia adopt
when entering a feared social situation. Cognitive motivational models predict
that anxiety leads to vigilance for stimuli of a lower threat value than that of

stimuli which tngger vigilance in people with low trait anxiety.

In the present study people with clinical social phobia and non-clinical controls
completed a visual probe task that measured attention allocation to angry,
happy and fearful expressions of varying emotion intensities (25%, S0%, 75%,
100%). Participants also classified ambiguous emotional faces blended from
two component prototype emotional expressions; angry-happy, happy-fear and

fear-angry. Measures of emotional recognition accuracy and response bias were

computed for each of the three emotion-combinations.

The socially phobic group demonstrated a significant attentional bias towards
expressions of strong (100%) emotional content, irrespective of type of
cmotion, relative to controls. However, the groups did not differ in their
sensitivity to correctly classify ambiguous expressions, or in their tendency to
classify a presented face as angry, happy or fearful. The results are compared
with empirical evidence from other studies of information processing bias in
anxiety and social phobia, and the cognitive models of anxiety and social

phobia are discussed in relation to the findings of this study.
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Introduction

Social phobia is an anxiety disorder, which involves severe and persistent fear
related to social situations involving possible scrutiny by others (American
Psychiatric Association, 1994). Individuals with social phobia believe that they
will behave in an embarrassing or humiliating manner during social
Interactions, and in extreme cases, actively avoid feared situations. However,
while ‘behavioural avoidance® (Beck, 1976) may prevent people with social
phobia from disconfirming pre-existing fears of negative evaluation, social
phobia is thought to be maintained by a number of other factors. This is
because many sufferers are unable to avoid facing their fears in everyday life,

and despite this behavioural exposure (which is typically an effective method
of reducing the symptoms of anxiety disorders; Kazdin, 1978), people with

social phobia fail to habituate to social situations.

Cognitive models of social phobia attempt to explain how information
processing biases might play a significant role in maintaining the disorder. In
an early cognitive formulation of social phobia, Clark and Wells (1995)
suggested that social phobia was maintained by a range of information
processing biases adopted before, during and after social interactions, with
particular emphasis placed on those in-situ biases adopted within the feared
social situation. Upon entering a feared social situation, perceptions of threat
are characterised by the activation of negative assumptions about poor
performance and negative evaluation, which lead to reduced processing of
external social cues and a tendency to interpret ambiguous social cues in a

negative fashion. Once a social scenario elicits perceptions of threat and
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danger, physiological symptoms of anxiety increase (e.g., blushing, sweating,
trembling), and are used to construct an image of the self as a social object
(taken fron; the perspective of the observer), which emphasises negative
aspects of performance and behaviour. This attentional shift switches the focus

of attention from the environment to internal processing of the self, further
increascs awareness of physiological symptoms of anxiety, and interferes with

processing of external social cues.

Clark and Wells (1995) also propose that people with social phobia engage in a
range of behaviours intended to reduce the risk of negative evaluation. Such

behaviours include avoiding eye contact, not joining in conversations, or
talking incessantly for fear of silences. However, while these ‘safety
behaviours’ might alleviate discomfort in the short-term, they actually prevent
detailed processing of the social situation and hamper disconfirmation of pre-

existing fears of negative evaluation, thus maintaining the phobia.

A similar cognitive model of social phobia was constructed by Rapee and
Heimberg (1997). They suggested that upon entering social situations,
individuals with social phobia are motivated to monitor socially-relevant
information from a range of sources. In an effort to assess whether their
performance achieves a perceived (typically high) performance standard,
people with social phobia allocate attentional resources to both a detailed
monitoring of internal cues (used to develop a representation of how they
appear to others) and to external social cues, such as audience feedback. Rapee

and Heimberg (1997) suggest that attention to external social cues (e.g., facial

34



expressions) is biased in favour of detecting cues that signal negative
cvaluation (e.g., signs of boredom, frowns). Furthermore, socially phobic
individuals detect such signs rapidly, and have difficulty disengaging attention
from them Thus, Rapee and Heimberg (1997) make similar predictions to Clark
and Wells (1995) regarding the importance of self-focus in maintaining anxious
concerns. However, the models make competing predictions regarding the
extent to which phobic individuals process extemnal social information. Clark
and Wells (1995) suggest that people with social phobia avoid attending to
external cues, as their attention is focused internally, while Rapee and
Heimberg (1997) consider greater vigilance for external social cues plays a
significant role in enhancing and maintaining perceptions of threat in social

phobia.

More recently Clark and McManus (2002) elaborated on Clark and Well’s
(1995) original model of social phobia by explaining that although reduced
processing of social cues prevents accurate audience appraisal and plays an

important role in maintaining socio-evaluative concerns in social phobia,

attention is also directed to external social information, where cues signalling
negative evaluation (e.g., angry faces) and ambiguous cues are interpreted

negatively.

The specific cognitive models of social phobia reviewed above compliment
predictions made by general models of threat processing in anxiety (e.g., Beck,
1976; Bower, 1981; Eysenck, 1992; Mathews & Mackintosh, 1998; Mogg &

Bradley, 1998; Williams, Watts, MacLeod, & Mathews, 1988, 1997). General
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cognitive models of anxiety suggest that anxious individuals’ perceptions of
threat and danger are in part caused and maintained by a tendency to
sclectively process negative aspects of the environment. In an early cognitive
formulation of anxiety Williams et al. (1988) proposed that anxious individuals

sclectively allocate attention towards threat information, particularly when
levels of state anxiety are high. In contrast, non-anxious individuals were
considered to shift attention away from threat stimuli, and avoidance was
thought to increase with state anxiety (Williams et al., 1988, 1997). Thus, when
entering feared social situations (e.g., when giving a performance) the model
predicts that individuals with social phobia might selectively attend to negative

facial expressions (consistent with Rapee & Heimberg, 1997) but that low
anxious individuals become increasingly avoidant of threat cues as state

anxiety increases. While predictions of vigilance for threat in social phobia are
consistent with proposals from Rapee and Heimberg (1997), the notion that low
anxious individuals increasingly avoid threat as anxiety increases has less
support.  Specifically, according to evolutionary models of fear and threat
processing, even low anxious individuals should selectively process external
cues that are of a significant threat value (or encountered within a significantly
threatening situation). Indeed, avoidance of such cues would be maladaptive
(Darwin, 1972; Ohman, Flykt, & Esteves, 2001). As a result, recent cognitive
models of anxiety revise earlier predictions regarding attention to threat in
anxious and non-anxious individuals, and more clearly describe mechanisms

that might underlie individual differences in threat processing.
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In their cognitive-motivational analysis of anxiety Mogg and Bradley (1998;
sce also Mathew & Mackintosh, 1998) propose that anxiety disorders (e.g.,
social phobia) are characterised by an attentional bias to threat (e.g., negative
social cues), however, low anxious individuals also selectively attend to stimuli

of sufficient threat value. Thus the model suggests that individuals (irrespective
of anxiety level) are motivated to attend to those stimuli that they subjectively
evaluate (by a “Valence Evaluation System™) as threatening. As such, the
anxiety-related differences in attention allocation to threat become apparent
when individuals differ in their evaluation of a stimulus as threatening. Thus,
while Williams et al. (1988, 1997) considered the direction of the attentional

bias to threat (i.e., vigilance vs. avoidance) to be the principle vulnerability
factor for anxicty, Mogg & Bradley instead suggest a tendency to evaluate a

stimulus as threatening predisposes an individual to anxiety.

According to models that emphasise biases in valence evaluation/stimulus
appraisal, individuals with social phobia differ from non-anxious individuals in
the extent to which they evaluate social stimuli as threatening. Thus, while
everyone would be predicted to selectively process facial expressions that
display strong negative evaluation, only people with social phobia would be
predicted to negatively evaluate and, therefore, orient towards mild emotional
expressions. Interestingly, a bias in stimulus evaluation would not only underlie
attentional bias in social phobia, but also the proposed tendency to interpret
ambiguous social events/information in a negative fashion, and mildly negative

information in a catastrophic fashion (Clark & Wells, 1995).
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To summarize, recent years have seen the development of a series of cognitive
models, which propose that perceptions of social threat in social phobia are
enhanced and maintained by an attentional bias to negative social cues, and a
tendency to interpret ambiguous cues as negative. Furthermore, general

cognitive models of anxiety suggest these biases reflect individual differences
in stimulus evaluation. Given the clinical importance cognitive models have in
informing the development of efficacious psychological treatments (e.g., CBT),
it is necessary to empirically clarify whether predicted attentional and

interpretative biases are evident in social phobia.

Attentional Biases in Social Phobia

Early studies examining attentional bias in anxiety disorders used a modified
version of the Stroop Task (Stroop, 1935). The emotional Stroop task
(Mathews & MacLeod, 1985) involves words of a threatening nature and other
neutral words being displayed in different coloured ink, which participants are
asked to name, whilst ignoring the word meaning. Vigilance for threat in
anxiety is said to lead to anxious individuals taking longer to colour-name
words that are relevant to their anxious concerns (e.g., public speaking in social

phobia), relative to non-threat words, compared to low anxious individuals.

Several studies using the emotional Stroop have demonstrated that people with
social phobia are slower to colour-name social threat words compared to
people with other anxiety disorders and non-anxious controls (e.g., Becker,
Rinck, Margraf, & Roth, 2001; Hope, Rapee, Heimberg, & Dombeck, 1990;

Lundh & Ost, 1996; Maidenberg, Chen, Craske, Bohn, & Bytritsky, 1996;
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Mattia, Heimberg, & Hope, 1993). While these findings suggest that people

with social phobia are vigilant for negative information related to social
situations, some authors have questioned the extent to which Stroop

interference unambiguously reflects vigilance as opposed to effortful avoidance

of word content. Furthermore, emotional Stroop interference could be caused
by the emotional word triggering processes, such as negative thoughts
(Williams, Mathews, & MacLeod, 1996) which are not relevant to attentional
processes. Therefore, longer response times may not necessarily be indicative
of vigilance, but may instead be the result of distraction by task irrelevant
processes. As a result, researchers have turned to other paradigms which

examine biases in visuo-spatial attention in anxiety.

The visual probe task with words requires participants to look at a fixation
cross in the middle of the screen, which is replaced by two stimuli (e.g., a
threatening and a neutral word). These stimuli are then replaced by one of two
possible types of probe, either in the location where the threatening word had

been displayed or where the neutral word had been displayed. Participants’

reaction times to correctly classify the probe are measured. Faster reaction

times to classify probes that appear in the same location as the threat word

(relative to non-threat word) indicate vigilance for threat with slower reaction

times conversely indicating avoidance.

In an initial study, MacLeod, Mathews, and Tata (1986) found that high trait
anxious individuals were significantly faster to classify probes appearing in the

location of threat relative to non-threat words, in comparison to low anxious
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individuals. This is consistent with predictions of vigilance for threat 1n

anxiety. Vigilance for threat word stimuli was also found in a more recent

study of social phobia (Musa, Lepine, Clark, Mansell, & Ehlers, 2003),
however, a number of other studies have failed to find any evidence of an

attentional bias to social threat words in social phobia or in people with high

levels of social anxiety (Amir, Elias, Klumpp, & Przeworski, 2003; Horenstein

& Segui, 1997; Mansell, Ehlers, Clark, & Chen, 2002).

Mixed evidence of attentional bias for threat words in social phobia provides
only partial support for predictions from cognitive models, and is limited when
considering that effects might reflect individual differences in word usage (1.e.,
greater threat word usage and familiarity in socially phobic individuals, Mogg
& Bradley, 1999). Another limitation of studies using words as threat stimuli 1s
that they do not pose any direct threat (i.e., aren’t encountered as direct threat
stimuli in naturally occurring social settings), and so are less likely to be
considered as an ecologically valid source of threat compared to other social

stimuli (e.g., facial expressions). As a result, researchers have increasingly

adapted visual probe tasks by examining attentional biases to emotional

expressions in social phobia.

Initial studies using the modified visual probe task examined socially anxious
and non-anxious individuals’ allocation of attention to face versus non-face
(object) stimuli. Results indicated that individuals with high levels of social
anxiety avoided emotional faces (when experiencing social stress, Mansell,

Clark, Ehlers, & Chen, 1999) and individuals with social phobia were more
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likely to avoid faces (Chen, Ehlers, Clark, & Mansell, 2002) when paired with
objects, compared to non-anxious controls. These findings support the idea that
reduced processing of social cues is characteristic of social phobia (Clark &

McManus 2002; Clark & Wells, 1995). In contrast, studies that have examined

selective attention between competing social cues (e.g., an angry face paired
with a neutral face) have found a different pattern of attentional bias. For
example, vigilance for threat faces has been observed at early stages of face
presentation in social anxiety (Mogg & Bradley, 2002) and social phobia
(Mogg, Philippot, & Bradley, 2004). Interestingly in this latter study, initial

vigilance for threat when faces were presented for 500 ms appeared to shift
towards avoidance of threat cues when faces were presented for the longer time
of 1250 ms (Mogg et al., 2004). This vigilance-avoidance pattern of attentional
bias in social phobia has received additional support from a recent study that
used eye-movement measures to assess attention allocation within a visual
probe task (Garner, Mogg, & Bradley, in press) and a study utilizing visual

scan-path analyses of emotional face processing (Horley, Williams, Gonsalvez,

& Gordon, 2003).

Taken together these studies provide some support for predictions that social

phobia is characterised by reduced processing of social cues (when a non-social
object is available) (Clartk & McManus 2002; Clark & Wells, 1995), but
vigilance for threat when processing competing social material (Clark &
McManus, 2002; Rapee & Heimberg, 1997). However, whether socially phobic
and non-socially phobic attentional biases vary according to differences in

threat severity (Mogg & Bradley, 1998) remains to be explored.
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Only one study has used the visual probe task with faces to examine the
relationship between threat intensity and attentional bias in anxiety. Wilson and
MacLeod (2003) examined high and low trait anxious individuals’ attentional
bias to very low, low, moderate, high, and very high threat stimuli (i.e., angry-
neutral faces that had been morphed to display different strengths of emotion).
Results indicated that both people with high trait anxiety and low trait anxiety
tended to avoid looking at faces containing low levels of anger, and were both
vigilant to faces with high levels of anger. However, faces with moderate levels
of anger were avoided by the low anxious group and attended to by the high
anxious group. This finding supports cognitive motivational models of anxiety,

which propose that individual differences in threat evaluation underlie

attentional biases (Mathews & Mackintosh, 1998; Mogg & Bradley, 1998).

It remains unclear whether individuals with clinical social phobia might also
demonstrate enhanced vigilance for social cues that convey a mild/moderate

amount of negative evaluation relative to non-socially phobic individuals.

Furthermore, it seems necessary to extend the limited literature that has

examined the negative interpretation biases proposed to maintain the

perception of negative evaluation in social phobia (Clark & McManus, 2002).

Interpretation Biases in Social Phobia

To date, the study of interpretive bias in social phobia has compared anxious
and non anxious individuals’ interpretations of ambiguous descriptions of

social scenarios, words and sentences (see Hirsch & Clark, 2004, for review).
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-~ Evidence from studies using lexical material has found evidence that people
with social phobia interpret previpusly described social scenarios negatively
(Amir, Foa, & Coles, 1998; Stopa & Clark, 2000), and that people with high
social anxiety lack the healthy ‘positive’ interpretation bias demonstrated by

non-anxtous individuals (Constans, Penn, Ihen, & Hope, 1999). Taken together

these findings provide some support for predictions from cognitive models

(Beck, 1976; Bower, 1981; Clark & McManus, 2002; Clark & Wells, 1995;

Mathews & Mackintosh, 1998; Mogg & Bradley, 1998).

In addition to studies that have assessed off-line interpretations of ambiguous
social information (i.e., previously described scenarios), research has examined
whether social phobia is associated with negative interpretation of social
information on-line. Tasks examining speeded lexical designs to examine
Interpretations of ambiguous sentences, suggest socially anxious individuals
fail to make the positive on-line inferences that characterise low anxious

controls (Hirsch & Mathews, 1997, 2000).

More recently, studies have examined whether these maladaptive interpretation
biases extend to other sources of ambiguous social information (e.g.,
ambiguous facial expressions). In an initial study, Winton, Clark, and
Edelmann (1995) found that socially anxious individuals were more likely to
classify briefly presented faces as negative compared to controls, but were not
more sensitive at identifying negative emotion. In a related study, Richards et
al. (2002) morphed different emotional expressions and found that people with

high social anxiety interpreted faces containing a small degree of fear as more
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fearful than they actually were, while people with low social anxiety showed

no such bias. However, it is not clear whether this bias reflected enhanced

sensitivity to specific emotional expressions, or alternatively, a tendency to
classify all stimuli as being fearful. At the time of writing, no published studies

have examined interpretation of ambiguous faces in people with a diagnosis of

social phobia.

Aims of the Current Study

The aim of the present study was to extend previous research into attentional
and interpretive biases in social phobia, by examining the extent to which
anxiety-related differences in attentional processes vary as a function of
emotion intensity (Mathews & Mackintosh, 1998; Mogg & Bradley, 1998).
Biases in stimulus appraisal are also considered likely to be central to the
Interpretive biases proposed to characterize social phobia. However, no studies
have examined socially phobic individuals® appraisals of ambiguous emotional
expressions, or the relationship between appraisal of ambiguous expressions

and attention towards expressions of varying emotional intensities.

Participants with a diagnosis of generalized social phobia and healthy controls
completed two tasks. To compare attentional bias to faces as a function of
emotion intensity, participants completed a modified visual probe task. Angry,
happy and fearful faces were combined with neutral expressions in order to
create expressions with 25%, 50%, 75% and 100% emotion intensities. Angry
and happy expressions have been extensively used in studies examining

attentional bias in other anxiety disorders (see Mogg & Bradley, 1998 for
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review). There is also increasing evidence of anxiety-related individual
differences in thé processing of secondary sources of threat (such as fear
expressions, see Fox et al., 2005). In light of predictions from cognitive models
of social phobia (Clark & McManus, 2002; Rapee & Heimberg, 1997) it was

hypothesised that individuals with social phobia would demonstrate greater
vigilance for negative (angry and fear) expressions relative to healthy controls.
Furthermore, based on cognitive motivational theories of anxiety, it was
predicted that individuals with social phobia would demonstrate vigilance not
only for potent signs of negative evaluation, but also expressions of moderate
fear and anger intensity. In contrast, healthy controls would only be vigilant for

stimuli that conveyed potent expressions of negative affect.

To examine interpretive biases, participants were asked to classify ambiguous
emotional expressions blended from two component emotional expressions
(used in the attention task); angry-happy, happy-fear and fear-angry. This
combination of expressions allows the specificity of any group differences in
recognition accuracy or response bias (a tendency to simply label any presented
expression as depicting a certain emotion) to be identified. To check groups did

not differ in their ability to recognise non-ambiguous emotional expressions, all

participants classified all prototype images used to create emotional blends.

Consistent with proposals from specific cognitive models (Clark & McManus,
2002; Clark & Wells, 1995) it was predicted that individuals with social phobia
would be less accurate in classifying subtle, emotionally ambiguous facial

expressions relative to controls. It was further predicted that socially phobic
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individuals’ reduced discrimination accuracy would be associated with a
tendency to classify ambiguous expressions in a more negative fashion,
compared . to’ controls. Finally, in line with evidence of positive inferential
processes in low, but not high socially anxious individuals (Hirsch & Mathews,

1997; 2000) ‘it was further predicted that controls would demonstrate a

response bias favouring the classification of ambiguous faces as happy.

Method

Ethical af)proval for this study was obtained from the North and Mid
Hampshire Local Research Ethics Committee, and approval was also given by

the Research and Development Department for the Hampshire Partnership

NHS Trust (see Appendix 2).

Participants

Suitable clinical participants (meeting DSM-IV diagnostic criteria for
generalised social phobia) were recruited from the Mood Disorder Clinic at the

Royal South Hants Hospital, the National Phobic’s Society website, and in the

local media (see Appendix 3). Verbal consent was obtained for the researcher

to approach people attending the outpatient clinic. Individuals who were
Interested in participating were given an information sheet (see Appendix 4)
detailing the aims of the study, what it would involve, and their rights as
participants. They had the opportunity to ask any questions and consent was

obtained in writing from those who wished to participate in the study (see

Appendix 5).
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Control group participants were recruited from advertisements at the University
of Southampton and in the local media (see Appendix 3). They were informed
about the selection criteria for the study and were warned that the study would
involve them giving information about their mood (i.e., anxiety, depression)

and concerns (e.g., social worries). Those who wished to participate were given

an information sheet (see Appendix 6) and had the opportunity to ask any

questions. Consent was obtained in writing (see Appendix J).

All participants were aged between 18 and 65 years. Participants in the clinical
group had a diagnosis of social phobia, as determined by the Modified
International Neuropsychiatric Interview (Sheehan & Lecrubier, 1998). The

control group participants were matched as closely as possible to the clinical

group participants on the basis of age, gender and level of education, and had

no known history of psychiatric disorder.

13 clinical participants and 16 control participants were recruited. One
participant in the clinical group provided incomplete data for the attention and
interpretative tasks. Two participants in the control group had
uncharacteristically high scores on a measure of social anxiety (greater than. 60

on the Liebowitz Social Anxiety Scale, Liebowitz, 1987), which were more

than 3.5 standard deviations above the mean level of social anxiety in the
control group. These scores were further confirmed as outliers using Box-plots,

therefore, data from these participants were removed from all analyses. Thus,
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data is reported for 12 participants in the clinical group (7 males, 5 females,

mean age 32) and 14 control participants (5 males, 9 females, mean age 28).

Measures

The Modified International NeurOpsychiatrz;c Interview (MINI) (Sheehan &
Lecrubier, 1998) — The MINI is a structured diagnostic interview, which 1s
used as a standard clinical tool at the Mood Disorder Clinic where the study
was conducted. It was developed to meet the need for a simple, short and
reliable diagnostic structured interview exploring DSM-IV criteria. It generates
positive diagnoses for common psychiatric disorders, such as: depressive
disorders, anxiety disorders, eating disorders and substance abuse. It also
explores psychotic symptoms. The instrument was validated by an international

study (Amorim, Lecrubier, Weiller, Hergueta, & Sheehan, 1998).

Montgomery Asberg Depression Rating Scale (MADRS) (Montgomery &
Asberg, 1979) — The MADRS is a depression rating scale designed to be
particularly sensitive in the clinical range. The inter-rater reliability is high and
scores on the scale correlate significantly with scores on another standard rating
scale for depression (e.g., Hamilton Rating Scale, Hamilton, 1986), indicating

its validity as a general severity estimate (Khan, Khan, Shankles, & Polissar,

2002).

Liebowitz Social Anxiety Scale (LSAS) (Liebowitz, 1987) — The LSAS is a scale

that assesses fear and avoidance in 24 situations, which are likely to elicit

social anxiety. Respondents rate the amount of fear and avoidance they would
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have experienced in each of the situations during the past week. The LSAS has
proved to be highly reliable and has demonstrated strong convergent validity
(Heimberg et al,, 1999). The LSAS has also shown adequate discriminant

validity by demonstrating significantly stronger correlations with measures of

social anxiety than with measures of depression in a sub-sample of patients

who had completed acute treatment (Heimberg et al., 1999).

State Anxiety Inventory (SAI) (Spielberger, Gorsuch, Lushene, Vagg, <&
Jacobs., 1983) — This 20-item self-report measure assesses levels of transient
state anxiety, has well established psychomefric properties (Wells, 1997) and 1s

used extensively in experimental psychopathology research.

Beck Depression Inventory, version II (BDI-II) (Beck, Brown & Steer, 1996) —
This 21-item self-report instrument examines severity of depressive symptoms

and has been found to have good psychometric properties (Kendall, Hollon,

Beck, Hammen, & Ingram, 1987).

Social Avoidance and Distress Scale (SADS) (Watson & Friend, 1969) - This
28-item self-report measure assesses symptom severity in social phobia and has

been widely used in social phobia research (Wells, 1997).

Fear of Negative Evaluation Scale (FNES) (Leary, 1983) — This is a 30-item
self-report measure that is often used in social phobia research. It has high

internal consistency of 0.90 (Leary, 1983).
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Social Desirability Scale-Abbreviated (SDS) (Strahan & Gerbasi, 1972) — This
is a 10-1tem self-report scale, in which high scores may indicate a tendency to

under or over report information in order to create a favourable impression. A
short form of the SDS was used, which was found to correlate .96 with the full

SDS (Fischer & Fick, 1993). This scale was included because defensiveness

may be a confounding variable affecting measures of anxiety and attentional

bias (e.g., Eysenck, 1997; Fox, 1993).

Measure of Attentional Bias: The Modified Visual Probe Task

Prototype angry, fearful, happy and neutral expressions from four male and

four female models (code: 21m, 23m, 27m, 34m, 01f, 03f, 07f, 08f) were
selected from the NimStim face set (MacArthur Foundation Research Network

on Early Experience and Brain Development, 2002). For each of the eight
models, all three prototype expressions were blended with the neutral

expression to create 8 angry-neutral, 8 fear-neutral and 8 happy-neutral
continua. Each continuum was prepared using Gryphon Morph v2.5 software
(Maxwell, 1994), which is similar to the methods of delineation and
interpolation used in studies investigating categorical perception of emotional
expression (e.g., Young et al, 1997). Each continuum contained four
expressions of increasing emotional intensity: three morphed expressions

(25%, 50%, 75%) and the emotion prototype (100%) (see Figure 4). The
resulting 96 emotional faces were paired with the neutral expression of the

same model, greyscaled and presented as the stimulus pairs in the visual probe

task.
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Neutral 25% Angry  50% Angry 75% Angry Angry Prototype

Figure 4: Example angry face continuum used in the attentional task

The stimuli were presented using MEL version-2 software (Schneider, 1995)

on a Pentium III 450 MHz PC and 15” VGA monitor. Reaction time responses

were obtained via a MEL version-2 response box.

Interpretation Task

Prototype angry, happy and fearful expressions from the same four male and
four female models used in the attention task were used to create three
emotional continua (per model): Angry-Happy, Happy-Fear and Fear-Angry
(see Figure 5). Prototype images were combined to create two emotional facial
expressions that slightly differed in emotional valence for each of the three
emotional continua (e.g., for the angry-happy continua one face was 60%
angry: 40% happy, and the other 40% angry: 60% happy). The preparation of
cach continuum used Gryphon Morph v2.5 software (Maxwell, 1994) and is
similar to image manipulation techniques used in studies investigating
categorical perception of emotional expression (e.2., Young et al., 1997).

Stimuli were 120 mm high and 90 mm wide, and were presented in greyscale
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using MEL version 2 software (Schneider, 1995) on a Pentium 111 450 MHz PC

and 15 VGA monitor. Participants’ responses were collected via a keyboard.

Angry -Happy Happy-Fear Fear-Angry
Top:  60:40 60:40 60:40
Bottom: 40:60 40:60 40:60

rigure 5: Emotional face stimuli used in the interpretive task

Procedure

Diagnostic Assessment and Feedback — Participants attended the Mood
Disorder Clinic at the Royal South Hants Hospital (as agreed by Dr. David
Baldwin, Head of Service). After consent had been obtained, a structured

chinical interview (MINI & MADRS) was carried out followed by the LSAS.
I'he clinical interview took between 15 and 60 minutes to administer.

Following this diagnostic process, clinical participants were seen by a
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psychiatnist for up to 30 minutes in order to discuss any diagnoses and consider

treatment options.

Attention Task - Participants completed both information processing tasks in a

testing cubicle with the lights off. They were seated 1m in front of a computer

screen, with their heads supported by a chin rest in order to minimise head
movements during the attentional task. Each trial of the task started with a
central fixation cross shown _for 1000 ms which was replaced by a pair of
pictures presented side by side for S00 ms. The pictures measured 90 x 110 mm
with their inner edges 45 mm apart. Immediately after the presentation of the
picture pair, a probe (either two vertical dots : or two horizontal dots ..) was
presented until response, or for a maximum of 10 seconds, in the position of
one of the preceding pictures. The visual angle between the two probe positions
was 7.7 °. Participants were asked to press one of the two response buttons as
quickly as possible to classify the probe as vertical or horizontal. The inter-trial
interval varied randomly between 750 ms and 1250 ms. Participants were
instructed to look at the fixation cross at the start of each trial. There were 8
practice trials followed by 2 buffer trials and 384 randomly presented
experimental trials. The 96 face pairs were presented 4 times, balanced for

emotional face location and probe location. The task took approximately 30

minutes to complete.

Interpretation Task — Each of the three continua were presented in a separate

block (order counterbalanced across participants). Each trial began with a

fixation cross shown for 500 ms which was replaced by a face until response,
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followed by an inter-tnial interval of 1000 ms. Participants were informed that
their task was to classify each face using one of six response options labeled on
the keyboard in front of them. For example, during the Angry-Happy block, the
response options were: “Very Angry”, “Moderately Angry”, “Slightly Angry”,
“Shightly Happy”, “Moderately Happy” or “Very Happy”. For each block, the

16 prototype expressions used to create ambiguous expressions, and all 32

morphed ambiguous expressions were presented once in a random order. The

task took approximately 25 minutes to complete.

Self-Report Measures — Just before the attentional task and after the
interpretation task, participants rated their current mood using the Spielberger
State Anxiety Inventory (Spielberger, Gorsuch. Lushene, Vagg, & Jacobs,
1983). At the end of the session, participants completed the following
questionnaires: Beck Depression Inventory (Second edition) (BDI-II, Beck,
Brown, & Steer, 1996), Social Avoidance and Distress Scale (SADS, Watson
& Friend, 1969), Fear of Negative Evaluation Scale (FNES, Leary, 1983), and
a short form of the Social Desirability Scale (SDS, Strahan & Gerbasi, 1972).

Finally, participants were verbally debriefed and given a written description of

the study to take home (see Appendix 7). This final part of the procedure took

20-30 minutes to complete.

Results

Group Characteristics

The social phobia group had significantly higher scores on all measures of

social anxiety and mood compared to controls (see Table 1 for means and t-test
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results). Groups did not differ significantly in SDS scores, age, education or

gender ratio, X* = 0.54, N = 26, ns.

Table 1

Comparison between the Scores of the Social Phobia (SP) and Control Groups

on all Measures

SP Controls
M SD M SD 1(24) D

LSAS ANXIETY 40.417  8.469 14.571 6.186 8.974 <.001
LSAS AVOID 33.750 13.390 10.143 6.150 5.922 <.001
LSAS TOTAL 74.167 21.468 24.714 11.822 7.421 <.001
SAI-S 1 42.250 8.996 30.857 7.513 3.521 <.005
SAI-S 2 41.833 10.521 29.500 7.02468 3.562 <.005
BDI-II 19.667 12,773 2.214 3.378 4.950 <.001
MADRS 19.417 12011 4.643 3.272 4.428 <.001
ENES 25000 4.862 11.000 7.060 5.786 <.001
SADS 22.667  4.830 2.857 2.656 13.217 <.001
SDS 4.667 1.435 5.4286 1.742 1.204 240
Age 31417 11912 27571 13.653 0.759  .455
Education 19.583 2539 18.714 0.825 1.212 237
Gender ratio, m/f 6/6 S/9

Note. LSAS ANXIETY = Liebowitz Social Anxiety Scale: Index of anxiety
(Liebowitz, 1987); LSAS AVOID = Liebowitz Social Anxiety Scale: Index of
avoldance; LSAS TOTAL = Liebowitz Social Anxiety Scale: Total score; SAI-
S 1 = State Anxiety Inventory: prior to experimental tasks (Spielberger,
Gorsuch, Lushene, Vagg, & Jacobs., 1983); SAI-S 2 = State Anxiety
Inventory: after experimental tasks; BDI-II = Beck Depression Inventory:
version II (Beck, Brown & Steer, 1996); MADRS = Montgomery Asberg
Depression Rating Scale; FNES = Fear of Negative Evaluation Scale (Leary,
1983); SADS = Social Avoidance and Distress Scale (Watson & Friend, 1969);

SDS = Social Desirability Scale (Strahan & Gerbasi, 1972); Education = Age
when left full time education.
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Data Preparation for Attention Task

Data from trials with errors were eliminated, (4.2% of data) and, following

inspection of box and whisker plots, reaction times (RTs) of more than 12350
ms were excluded as outliers. Mean RTs were calculated for each Emotion x

Morph Intensity x Emotional Face Location x Probe Location condition (see
Appendix 8). Consistent with previous studies examining attentional bias to
emotional material in anxiety (e.g., Bradley, Mogg, Falla, & Hamilton, 1998),
attentional bias scores were computed for each Emotion x Morph condition.
Attentional bias indices (for each Emotion x Intensity pair-type) were
calculated to express the degree to which RTs were reduced for probes

appearing in the location of emotional faces, compared to neutral faces. This

attentional bias was computed using the following equation (cf. Bradley et al.,

1998; MacLeod & Mathews, 1988):
(PL | AFR —PL | AFL) + (PR | AFL — PR | AFR),
2
where PL | AFR corresponds to classification latencies from trials involving the
probe left and, angry face 25% intensity right conditions. Attentional bias
scores will be 0 1n the absence of a bias in selective attention, positive in the
presence of an attentional bias toward critical face stimuli, and negative in the

presence of an attentional bias away from critical face stimuli (see Table 2 for

attentional bias scores).
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Table 2

Attentional Bias Scores in the Social Phobia (SP) and the Control Groups

Variables SP Controls
Critical picture M SD M SD
Angry 25% 22.730  72.605 -0.402  40.601
Angry 50% 34.536 61.858 7.906 35.260
Angry 75% 30.061 52.570 2.240 42.524
Angry 100% 66.193 92494 12.655 47.936
Fearful 25% -7.378  32.042 -14.435 33.589
Fearful 50% 9377 42948 -15477 34.020
Fearful 75% 36.866  76.982 0.866 40.288
Fearful 100% 59912  76.291 1.349 39.594
Happy 25% -2.035 53.670  -8.301 44.479
Happy S0% 13.547 47.127 13.156  29.408
Happy 75% -0.586 54.107 13.339  32.608
Happy 100% 70.948  71.678  21.514  46.215

Mean Attentional Bias scores were entered into a 2 x 3 x 4 mixed design

ANOVA with Group (SP vs. control) as a between subjects-factor, and

Emotional Face (angry, fear, happy) and Emotion intensity (25%, 50%, 75%,

100%) as within-subjects factors.

There was a significant interaction between emotion intensity and group, F(3,
72) = 4,150, p = .009, (see figure 6). Follow-up one-way ANOVAs with
emotion intensity as a within-subjects factor were conducted for each group
separately. Results for the control group were non-significant, F (3, 39) =
1.661, p = .191. In the social phobia group there was a significant main effect
of emotion intensity, F (3, 33) = 11.199, p < .001. Post hoc pair-wise
comparisons reveal the social phobia group had a significantly greater

attentional bias for 100% expressions compared to all other intensities (ps <
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.023), all other comparisons were non-significant. A series of independent
samples t-tests were conducted to examine whether social phobics and controls

differed in attentional bias at each emotion intensity. The social phobia group

had a significantly larger attentional bias to 100% expressions compared to

controls, t(24) = 2.88, p < .01. Groups did not differ for any other intensities,

ts(24) <.1.69, ps > .10.

In addition a significant main effect indicated that the socially phobic group
had a significantly greater attentional bias (vigilance; 25.53 ms) for emotional

faces, 1rrespective of emotion type and intensity compared to the control group
(2.87 ms), F(1, 24) = 6.673, p = .016. There was a significant main effect of
emotion intensity, F(3, 72) = 11.549, p < .001. Post hoc Bonferoni pair-wise
comparnisons indicate that overall, participants had a greater attentional bias
towards 100% expressions (38.76 ms) compared to all other emotion intensities
(ps <.02; 25% = -1.64ms; 50% = 7.38ms; 75% = 12.30ms); all other pair-wise
comparisons were non-significant. However, it is important to note that these

main effects were qualified by the Group x Emotion Intensity interaction

reported earlier.
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Figure 6: Mean attentional bias scores for both groups across degrees of
emotionally morphed faces

Finally, to examine whether either group exhibited significant vigilance (or
avoidance), attentional bias scores for each intensity were compared against
zero (no bias). The social phobia group demonstrated a significant attentional
bias to 100% expressions, #(11) = 3.64, p < .005 and a non-significant trend to
be vigilant for 75% expressions, #(11) = 1.96, p = .07. All other results for the
social phobia group, ts(11) < 1.34, ps > .21, and control groups, £5(13) < 1.13,
ps > .11, were non-significant. All other results from the ANOVA were non-
significant; Emotion F(2, 48) = 2.449, p = .097, Emotion x Group F(2, 48) =
1.678, p = .198, Emotion x Intensity F(6, 144) =1.191, p = .314, and Group x

Emotion x Intensity, F(6, 144) = 0.573, p =.752.
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Interpretation of Ambiguous Emotional Expressions

One participant in the clinical group provided incomplete data for the
interpretation task and was removed from ‘subsequent analyses, leaving 11
clinical participants and 14 controls. All participants correctly identified every

single prototype face as angry, happy or fearful. Thus, individuals with social
phobia and healthy controls did not differ in their ability to recognise the

prototype emotions used to generate ambiguous expressions.

Consistent with recent studies of face processing bias in psychiatric disorders
(Surguladze et al, 2004), raw data from ambiguous face trials were

transformed into measures of accuracy (ability to discriminate between the two
component emotions) and response bias (tendency to select a given response
independent of face content) for each of the three continua using non-
parametric signal detection analysis. Consistent with Donaldson (1992), a hit
(H) denotes an accurate classification of the dominant emotion (e.g., an
“angry” classification of a face that was 60% angry and 40% happy) and a false
alarm (FA) is when the weaker emotion is identified rather than the stronger
emotion (e.g., an “angry” classification of a face that was 40% angry and 60%
happy). Following from Donaldson (1992), using the distribution-free non-

parametric model, the discrimination index A’ was computed using the

formulae:

(i) ForH>=FA: A’ =0.5 + [(H-FA)(1 + H-FA))/[4H(1 - FA)]

(i) ForFA>H:A’=0.5-[(FA—-H)1+ FA - H)]/[4FA(1-H)).
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The bias index B”p was calculated using the formula:

B”p = [(1 - H)(1 — FA) - (H)(FA)J/[(1 — H)(1 - FA) + (H)(FA)].

The discrimination scores range between 0 and 1. When H = FA (i.e,

performance is at chance), {A’ = 0.5. A score above 0.5 indicates above chance
discrimination between component emotions (e.g., angry-happy). Response
bias measures range between -1 and +1, with positive values reflecting
conservative performance (e.g., reluctance to classify a face as angry) and
negative values indicating liberal response bias (willingness to classify a
presented face as angry, Donaldson, 1992). A zero value indicates a neutral
bias. Kolmorgorov-Smirnov tests revealed all distributions of sensitivity A’ and

response bias B” p did not differ significantly from normality, ps > .76.

Sensitivity and response bias scores for each continua and group are presented

in Table 3.
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Table 3
Sensitivity and Response Bias Scores for each Continua and Group

SP Controls
M SD M SD
"A’” Angry-Happy .84 069 = 82 .07

Happy-Fear .82 072 .83 .09
Fear-Angry A9 081 .85 .06

B”p  Angry (A-H) -.36 S2 -.56 S0
Happy (H-F) 42 43 S0 36

Fear (F-A) -.04 48 -.05 .62

-
Note: see footnote

Sensitivity to Discriminate Emotions

A 3 x 2 ANOVA was carried out on A’ scores, with continuum (angry-happy,
happy-fear and fear-angry) and group (SP vs. controls) as independent
variables. All results were non-significant; Continua, F < 1; Group, F < 1;

Continua x Group, F(2, 46) = 1.76, ns.

' It was not possible to include response bias scores in an overall 3 (continuum)
x 2 (group) ANOVA because, for each continuum, two response bias scores
could be calculated which have the same absolute value, but which have
opposite signs (e.g., the angry-fear continuum could yield one response bias
score for reporting angry faces, and the identical response bias score with the
opposite sign for reporting fear faces. Thus, the results from a 3-way ANOVA
would vary depending on which of the two alternative response bias scores
were entered for each continuum. (This problem does not apply to analysis of
A’ scores, because there is only a single measure of discrimination accuracy for
each continuum).
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Response Bias

- The response bias scores were analysed using a series of independent t-tests.

The social phobia and control groups did not differ on any measure of response

bias, 15(23) < 0.98, ps > .34

Correlations between Questionnaire, Attentional Bias, Sensitivity

and Response Bias Scores. (See Appendix 9 for Correlation data for all

measures)

Correlations were calculated between all questionnaire measures and
attentional bias (AB) scores for each emotion across all degrees of intensity,
and across all signal detection measures (discrimination and response bias

scores for each continuum). Distributions of questionnaire scores did not differ

significantly from normality (p’s <.05).

The FNES was positively correlated with the mean 75% angry face AB score, r
= .40, df = 2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>