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Abstract

This thesis aimed to investigate the mechanisms underlying the construct of
Intolerance of Uncertainty (IU), in terms of cognitive bias and negative affect.
Experiments 1 and 2 examined appraisal dimensions in relation to positive, negative, and
ambiguous scenarios across various life domains. In addition, written feedback was used
to manipulate task-related uncertainty. Findings indicated that high levels of 1U were
associated with greater concern and greater estimates of probability and cost of negative
outcomes in response to all three scenario types. The biggest between-group difference
in concern was observed for the positive scenarios. High levels of U were associated
with lower confidence in problem-solving abilities, particularly in response to ambiguous
situations. The uncertainty manipulation did not elicit a strong effect on high U
participants, possibly due to ceiling effects for their ratings of concern, probability, and
cost. Similar patterns of manipulation results were observed in a sample of participants
with clinical generalised anxiety disorder (GAD). IU was found to share a robust
association with rumination, though only IU predicted appraisal biases in GAD.
Appraisal bias in response to ambiguous situations was further examined in Experiments
3, 4, and 5 using a modified covariation bias paradigm. U was associated with enhanced
threat appraisal bias and negative affect. Importantly, uncertainty about the occurrence
of a negative outcome was more likely to be perceived as threatening if information
required for calibrating the relative probability of a negative outcome was unavailable
(ambiguous threat). The final experiment examined IU across anxiety disorders.
Findings showed that IU was not specific to GAD, though it was more elevated in GAD
and obsessive-compulsive disorder, relative to social anxiety disorder, panic disorder

with/without agoraphobia, and hoarding disorder.
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Collectively, findings converge on the conclusion that IU is associated with
enhanced threat appraisal bias and negative affect in response to ambiguous situations.
Furthermore, the association of 1U with a number of anxiety disorders is consistent with
the notion that IU may be a shared factor in anxiety psychopathology. These conclusions
have important clinical implications for further advancing the treatment for pathological

worry/GAD, and for the broader anxiety psychopathology.
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CHAPTER 1

Theoretical Conceptualisations of Worry

Intolerance of Uncertainty (IU; Dugas, Gagnon, Ladouceur, & Freeston, 1998) has
gained increasing interest in the contemporary anxiety disorder literature as a cognitive
vulnerability factor for excessive and uncontrollable worry, the cardinal feature of GAD
(American Psychiatric Association, 2013) and other emotional disorders. The IU
theoretical model provides a promising framework for further advancing the current
understanding and treatment of pathological worry. Before examining the empirical value
of the IU model, this chapter will first review extant basic theoretical premises about
pathological worry, some of which have been incorporated into the IU model. Chapter 2

will review the development of and the empirical evidence for the 1U model.

Fundamental Characteristics of Pathological Worry

The phenomenon of worry is embedded in a person’s ability to generate mental
representations of future events in order to plan, identify, and solve problems. This
universal cognitive phenomenon generally serves constructive functions when it is
objective, controllable, and brief (Tallis & Eysenck, 1994). On the other hand, because
worry involves thinking repetitively about current/future stressors, it can lead to detrimental
effects, such as increased negative affect, interference with cognitive functioning, and
disruption to physiological processes (Borkovec, Ray, & Stober, 1998). Since the
publication of the DSM-III (American Psychiatric Association, 1980), worry has been

recognised as an important part of anxiety aetiology. Notwithstanding that worry is also



present in other anxiety disorders (Barlow, Blanchard, Vermilyea, Vermilyea, & DiNardo,
1986; Borkovec, 1994; Brown, Antony, & Barlow, 1992) and in depression (Starcevic,
1995), it has generally been considered as the defining feature of generalised anxiety

disorder (GAD; American Psychiatric Association, 2013).

Historically, it has been suggested that GAD may be a relatively pure manifestation
of high trait anxiety, as it is relatively difficult to define a cutoff point that qualitatively
distinguishes normal anxiety from GAD (Rapee, 1991). Nonetheless, contemporary GAD
research has endeavoured to delineate qualitative and quantitative differences between
normal and pathological worry. Content-wise, clinical GAD patients have reported
worrying more about miscellaneous issues (e.g., car transmission problems, breaking a
plate, or being late for an appointment) relative to non-clinical subjects (Craske, Rapee,
Jackel, & Barlow, 1989; Roemer, Molina, & Borkovec, 1997). Some studies (e.g.,
Sanderson & Barlow, 1990) have also shown that clinical GAD patients worry more about
miscellaneous issues than patients with other anxiety disorders, such as obsessive-
compulsive disorder (OCD; American Psychiatric Association, 2013), social phobia, panic

disorder with agoraphobia, and simple phobia.

Dugas, Freeston, et al. (1998) compared worry themes (relationships, work,
finances, physical threat, and the future) in primary GAD patients, secondary GAD
patients, and other anxiety disorder patients (OCD, social phobia, and panic disorder with
agoraphobia). Results showed that primary GAD patients worry more about the future
compared to secondary GAD and other anxiety disorder patients. Relative to gender- and
age-matched healthy control participants, clinical GAD patients also endorse worrying

about a wider range of topics (Roemer et al., 1997), spend more time engaged in worry



(Craske et al., 1989), and rate their worrying as uncontrollable (Borkovec, Robinson,

Pruzinsky, & DePree, 1983; England & Dickerson, 1988; Parkinson & Rachman, 1981).

Information-Processing Bias in Pathological Worry

Beyond content categories of worry, GAD worriers also report a great proportion of
worries without an immediately identifiable external trigger, suggesting that pathological
worries can be triggered by subtle stimuli (Craske et al., 1989). One possible explanation is
related to selective processing of threats (Mogg & Bradley, 2005). Research into the role
of information processing bias in anxiety disorders in part began with the early cognitive
theories of Beck (1976; Beck, Rush, Shaw, & Emery, 1979). Beck and colleagues
developed a schema model, arguing that the type of emotional information and the manner
in which it is processed is critical to the aetiology, maintenance, and treatment of emotional
disorders. Importantly, maladaptive cognitive structures (‘“danger schemata”) are said to
automatically facilitate the encoding and retrieval of threatening information. This schema
model subsequently informed the development of various cognitive models of anxiety
disorders, including panic disorder (Clark, 1986), OCD (Salkovskis, 1989), health anxiety
(Warwick & Salkovskis, 1990), and social anxiety disorder (Stopa & Clark, 1993).
Although these theories differ somewhat depending on the specific anxiety disorder, they
share the view that a selective bias for threat information in attention, interpretation, and
memory is central to distinguishing anxious from non-anxious states (Beck, Emery, &

Greenberg, 1985).

Early empirical support for the association between anxious states and information
processing bias predominantly emerged from studies using a modified Stroop colour-

naming task (Stroop, 1938). In a standard Stroop task, participants are required to name the



ink colour in which words are written while ignoring the word content. If the words
themselves are colour names (e.g., ‘Red’) that conflict with the ink colour in which they
are written (e.g., the colour blue), the speed of colour-naming is said to be slowed
compared to when colour names are congruent with the ink colour in which the words are
written.  When two processes are carried out in parallel, the phenomenon where one
process (word reading) interferes with the other (colour naming), is known as the Stroop
effect. The phenomenon of Stroop effect underscores the argument of
automatic/involuntary versus controlled/voluntary processing of attention (MacLeod &
Dunbar, 1988). Automatic processing is said to occur more rapidly and relies little upon
cognitive resources, whereas controlled/voluntary processing is slower and requires more

cognitive resources (MacLeod, 1991).

The influence of automatic or controlled processing has been examined in anxious
individuals in studies using variations of the Stroop task. For example, relative to non-
anxious individuals, anxious patients are slower in naming the colour of threat-related
words (e.g., ‘Disease’) compared to non-threat words (e.g., ‘Hobby’) (Mathews &
MacLeod, 1985; Mogg, Mathews, & Weinman, 1989). Mathews and MacLeod (1986)
further demonstrated differential reaction times in anxious but not control participants when
threat-related rather than neutral words were presented to the unattended ear in a dichotic
listening task. Taken together, these findings highlight an overall strong tendency among
anxious individuals to allocate more attentional resources to threat-related distractors
compared to non-anxious controls. Although characterised as “generally anxious patients”
and “in anxious state”, the clinical participants recruited for these studies were arguably

early equivalents to the diagnostic category of GAD.



Mathews et al. (1995) used a modified Stroop task and found that GAD patients
were slower than non-anxious control participants in naming the colour of threat-related
words. Following seven sessions of anxiety management training, which consisted of
relaxation, cognitive coping strategies and graded exposure, the difference between the
groups in the interference effect of threat-related words was no longer evident.
Furthermore, reduction in anxiety symptoms was associated with a decreased tendency to
selectively process threatening information. However, data on changes in worry levels
were unavailable, thus it is unclear to what extent the change in processing bias was
associated with reduction in self-report worry. Bradley, Mogg, Millar, and White (1995)
and Mogg, Bradley, Millar, and White (1995) also found greatest reduction in threat
interference effects among GAD patients without comorbid depression following six
sessions of cognitive therapies. Furthermore, reduced interference effects of threat-related
words over time were associated with a reduction in self-reported anxious thoughts about
physical health concerns and social concerns. This relationship was also maintained over a

20-month period (Mogg et al., 1995).

Attentional bias in individuals with heightened anxiety vulnerability has also been
demonstrated using the dot-probe task (MacLeod, Mathews, & Tata, 1986). In a typical dot
probe task, participants view pairs of words on a computer screen. One word appears just
above the centre of the screen, the other just below. Following termination of the word pair
presentation, a small dot probe immediately appears in the location previously occupied by
either word. Participants are then required to press a response button as quickly as possible
whenever such probes are detected. Relative latencies to detect probes in each of the two

screen positions provide an index of the impact of threat-related stimuli on the distribution



of visual attention. Individuals with high trait anxiety and clinically anxious individuals
have also been shown to respond more rapidly to targets appearing in the location of threat-
related words compared to non-threat words, indicating an attentional bias towards threat

(MacLeod & Mathews, 1988) (MacLeod et al., 1986; Mogg, Mathews, & Eysenck, 1992).

There is also evidence suggesting that attentional bias makes a causal contribution
to worry (Hayes, Hirsch, & Mathews, 2010; Ruscio & Borkovec, 2004). Krebs and
colleagues (2010) trained university students without self-reported excessive worry to
direct their attention to either threat-related or neutral words on a modified dot-probe task.
Incorrect detection of the probe identity was followed immediately by a short tone to signal
error. During the training phase of this task, participants viewed a word pair on the
computer screen, one of which was emotionally negative (e.g., “horror”) and the other was
emotionally neutral in content (e.g., “wagons”). When the word pair disappeared from the
screen, a small probe, which consisted either a single pixel or two adjacent pixels, was
presented in either of the two screen locations previously occupied by one of the words.
Because this procedure involved a contingency between word valence and target location,
participants were encouraged to direct their attention to neutral or threat-related stimuli
respectively. Participants who were induced to direct attention towards threat-related
words reported experiencing more negative thought intrusions following instructed worry.
This effect was not observed in participants who were induced towards neutral words,
suggesting that attention to threats may exacerbate worry persistence particularly when

explicit information is provided.

A key idea emerged from the findings above is that worriers habitually attend to

threat-related or information. When the awareness of worry-prone individuals is habitually



and selectively attuned to threat-related stimuli, this processing strategy may be part of the
cognitive mechanism(s) that underlie worries (Hirsch et al., 2011). Research into
attentional bias in the broader anxiety disorder literature has debated whether elevated
anxiety vulnerability is associated with selective engagement with or disengagement from
threat-related stimuli (e.g., Amir, Elias, Klumpp, & Przeworski, 2003; Garner, Mogg, &
Bradley, 2006; Koster, Crombez, Verschuere, & De Houwer, 2004). Within the
worry/GAD research, there is limited evidence that biased attentional engagement with
threat-related stimuli may be more critical than biased attentional disengagement from such
information in causally contributing to worry-related negative thought intrusions (Hirsch et

al., 2011).

Perpetuation of Worry

The question as to why excessive worry persists when it causes frequent distress
with little apparent benefit has long been the central subject of GAD research. Since the
beginning of the 1990s, a number of theoretical models of worry have been developed to
conceptualise maladaptive cognitive processes and dysfunctional schemas that perpetuate

worry. These major models are discussed below.

Worry as Cognitive Avoidance

Generally considered as the seminal theoretical model of pathological worry, the
avoidance model developed by Borkovec and colleagues posits that worry serves to avoid
arousal responses provoked by threatening mental images of feared outcomes (Borkovec,
1994; Borkovec, Alcaine, & Behar, 2004). Worriers are said to engage in cognitive

strategies automatically and voluntarily in response to the arousal. On the one hand, mental



images of threatening situations are automatically converted into verbal-linguistic thoughts
(i.e., an internal dialogue) about the situation in question (Borkovec & Inz, 1990; Borkovec
et al., 1998; Freeston, Dugas, & Ladouceur, 1996). On the other hand, voluntary cognitive
avoidance strategies include using various distraction tactics (Borkovec & Roemer, 1995)
and suppressing worrisome thoughts (Dugas & Koerner, 2005; Dugas et al., 2007). In the
short term, worrying might reduce perceived physiological reactivity associated with the
mental imagery. Paradoxically, this cognitive form of avoidance is said to interfere with
processing of feared images, thereby perpetuating arousal responses over time (Borkovec &

Hu, 1990).

Supporting evidence for the proposition that worry is primarily verbal-linguistic
first emerged from a clinical study in which GAD patients and non-anxious control
participants were asked to describe their mental content during a period of self-relaxation
and during the subsequent period of worrying (Borkovec & Inz, 1990). During the 10-min
period of relaxation, GAD patients reported nearly equal amounts of thought and imagery
whereas non-anxious participants reported experiencing predominantly imagery. During
the 10-min period of worrying, non-anxious participants reported a shift from image
predominance to thought predominance. Borkovec and Inz (1990) also found that
following 12 sessions of a combined treatment package, which consisted of applied
relaxation, coping desensitisation and cognitive therapy, GAD patients showed a shift in the
thought-imagery ratio from thought predominance to image predominance. Data from non-
clinical population have also shown a significantly greater amount of thoughts reported by
excessive worriers while worrying compared to ordinary worriers (Freeston et al., 1996).

This group difference was not observed for the amount of imagery experienced.



Having established that worry is predominantly of verbal-linguistic nature,
Borkovec and colleagues sought to establish the relationship between worry and
suppression of sympathetic activation in response to feared material. Traditionally,
cardiovascular symptoms such as increased heart rate and heart palpitations have been the
physiological hallmark of anxiety. Borkovec and Hu (1990) examined heart rate changes in
women with speech anxiety who were randomly assigned to neutral, relaxing, or worrisome
thinking condition prior to imagining a public speaking scenario. Although heart rate
responsivity did not differ between the three conditions, participants in the worrisome
thinking condition showed the least heart rate response during the subsequent imagery
period compared to individuals in the relaxing and neutral thinking conditions. However,
in a follow-up study that also recruited women with speech anxiety, there was no evidence
of differential heart rate responsivity during the subsequent speech imagery between the
relaxation group and the general-worry group (Borkovec, Lyonfields, Wiser, & Diehl,

1993).

Borkovec et al. (1993) pre-trained participants to worry with an emphasis on the
thoughts, the images, or the affect experienced during worry. They found that participants
in the thought-worry condition showed less heart rate activity during imagery compared to
participants in the relaxation condition. The authors therefore concluded that it was the
worrisome thinking aspect of worry (rather than thinking generally about worry) that
prevented the processing of fearful imagery. According to Borkovec and colleagues
(2004), one possible explanation for worry’s suppressing effects on somatic reactions to

phobic imagery could be that worry absorbs attentional and other cognitive resources. As
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such, it may be difficult to shift attention away from the worry process to some other

stimulus, such as a phobic image.

Borkovec and colleagues also argued that worry is associated with a general
suppression of sympathetic activation (Borkovec et al., 2004). This assertion is based on
physiological studies demonstrating the association between worry and reduced autonomic
variability (Hoehn-Saric & McLeod, 1988; Hoehn-Saric, McLeod, & Zimmerli, 1989;

Lyonfields, Borkovec, & Thayer, 1995; Thayer, Friedman, & Borkovec, 1996).

Metacognitive Beliefs about Worry

According to the metacognitive model of worry, individuals with GAD hold both
positive and negative beliefs about worry (Cartwright-Hatton & Wells, 1997; Wells, 1994,
1995; Wells & Carter, 2001; Wells & Cartwright-Hatton, 2004). Individuals with GAD are
said to have rigid positive beliefs about advantages of using worry as a coping strategy.
For example, they might believe that worry helps them to deal with problems more
effectively (Wells, 1994). Positive beliefs are linked to Type 1 worry, which is said to
comprise sequences of catastrophic thoughts about a range of external events and non-
cognitive internal events, such as physical symptoms (Wells, 1997). Negative scenarios are
contemplated in a "What if?" questioning style, prompting attempts to generate and/or plan
coping options. In the short-term, Type 1 worrying may increase anxiety and associated
cognitive and somatic symptoms. However, when worrying persists over a protracted time
period, during which the worrier is able to complete a worrisome task, the ensuing
reduction of anxiety is likely to lead to positive reinforcement of beliefs about the

usefulness of worry (Hebert, Dugas, Tulloch, & Holowka, 2014). Worry is said to continue
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until it is either temporarily displaced by competing worries or when the worrier feels they

have considered and formulated an action plan for every possible negative outcome.

Worriers also appear to hold conflicting negative beliefs concerning the potential
consequences of such repetitive thinking. These negative beliefs contribute to Type 2
worry, which concerns worrying thoughts per se and centres on themes of uncontrollability
of worry and the potential dangerous consequences of worry for mental and physical well-
being (Wells, 1997). Worrying may be perceived as “dangerous” if the worrier believes it
could lead to losing control of their mind, going crazy, or causing bodily damage (Wells,
1994; Wells & Cartwright-Hatton, 2004). These metacognitive negative beliefs about
worry subsequently result in behaviours intended to avert the dangers of worrying.
Examples of these behaviours include avoiding particular types of stimuli or situations that
may trigger worrying, seeking reassurance from others in order to terminate worrying, or

engaging in activities as distractions in order to shift worry (Wells & Carter, 1999).

The metacognitive model asserts that positive beliefs are not specific to GAD,
despite its contribution to the early development of GAD (Fisher & Wells, 2011). Rather,
negative beliefs about worry may play a more important role in triggering full-blown GAD
(Fisher & Wells, 2011; Wells, 2004). When negative beliefs exacerbate anxiety, which the
person interprets as evidence supporting concerns about the consequences of worrying, it
becomes difficult to “feel safe enough” to terminate worrying. Consequently, both types of

worry persist.

Although individuals with GAD do not substantially differ in their reported positive
beliefs about worry compared to non-worried anxious individuals (Davis & Valentiner,

2000) or high-worriers without GAD (Ruscio & Borkovec, 2004), GAD individuals appear
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to endorse more negative metacognitive beliefs about the danger and uncontrollable nature
of worry than high worriers without GAD (Ruscio & Borkovec, 2004). Clinical data have
also demonstrated that negative beliefs, but not positive beliefs, predict worry (Kertz &
Woodruff-Borden, 2011; Sica, Steketee, Ghisi, Chiri, & Franceschini, 2007; van der
Heiden et al., 2010; Wells & Carter, 1999, 2001). Even when both positive and negative
beliefs about worry are correlated with GAD symptoms and trait worrying, studies using
sequential regression have reported that only negative beliefs predict GAD symptoms after
controlling for trait worrying (e.g., Penney, Mazmanian, & Rudanycz, 2013). A non-
clinical study (Nassif, 1999) demonstrated that negative beliefs about the uncontrollability

and dangers of worrying predicted the onset of GAD 12 to 15 weeks later in non-patients.

Emotion Dysregulation and Worry

In the early 2000’s Mennin and colleagues contested that although the avoidance
model of worry (Borkovec et al., 2004) is useful for understanding the relationship between
worry and avoidance of the imagery and physiological arousal associated with negative
emotion, the theory has not adequately addressed the fundamental characteristics of the
emotional experiences that prompt avoidance strategies such as worry (Mennin, Heimberg,
Turk, & Fresco, 2005). The emotion dysregulation model (Mennin, Heimberg, Turk, &
Fresco, 2002) therefore sets out to conceptualise the way in which individuals with GAD
regulate their emotional experiences in general. The model posits that compared to
individuals without GAD, individuals with GAD: 1) experience emotions more intensely;
2) experience marked difficulties identifying, describing, and clarifying their emotional
experiences; 3) are prone to greater negative reactivity to emotions by endorsing

catastrophic beliefs concerning the consequences of emotions (including anxiety, sadness,
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anger, and positive emotions); and 4) struggle to manage or soothe themselves when they
experience negative emotions (Mennin, 2004; Mennin et al., 2002). Within the emotion

dysregulation model, GAD reflects these four interrelated deficits in emotional functioning.

Preliminary evidence for the emotional regulation model was provided by an
analogue study where undergraduates with self-reported GAD demonstrated heightened
intensity of emotions, poorer understanding of emotions, stronger negative reactivity to
emotions, and more maladaptive management of emotions compared to control participants
(Study 1; Mennin et al., 2005). Similarly, treatment-seeking GAD patients reported greater
deficits in the above mentioned four areas compared to community participants (Studies 2;
Mennin et al., 2005). Exacerbated negative emotions and difficulties in regulating the
negative mood were demonstrated in GAD patients following a negative mood induction.
In particular, GAD patients reported more difficulties understanding their emotional state
and accepting their emotions. They also believed that they have less influence over the

course of their emotions (Study 3; Mennin et al., 2005).

Relative to undergraduates with self-reported social anxiety and controls, those with
self-reported GAD have also been shown to express greater emotional intensity and greater
negative reactivity to depressive moods (Turk, Heimberg, Luterek, Mennin, & Fresco,
2005). Furthermore, indices of poor emotion regulation have been shown to predict GAD

after controlling for worry, anxiety, and depression (Mennin et al., 2005).

Shared Emphasis across Extant Models of Worry

The theoretical models reviewed so far agree in their characterisation of the

perseverative nature of worry in response to a wide range of triggering thoughts, feelings,
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and events. These models also share a common emphasis on the role of experiential
avoidance as a maladaptive emotion regulation strategy. For example, the avoidance model
conceptualises worry as a strategy for avoiding somatic arousal provoked by fearful
imagery (Borkovec et al., 1993), whereas the metacognitive model targets higher level
cognitive strategies that worriers use to avoid worrying about worry (Wells, 1995). The
emotion dysregulation model identifies worry as one of several ineffective coping strategies
to avoid distressing emotions (Mennin et al., 2002). These theoretical models also agree
that when worry becomes excessive and uncontrollable, it can impair emotional processing,
disrupt coping, and exacerbate anxiety (Behar, DiMarco, Hekler, Mohlman, & Staples,

2009).

Treatment Implications of Contemporary Theoretical Models of GAD

The fact that experiential avoidance is a common emphasis across different
aetiological models of GAD has influenced various contemporary intervention approaches
to targeting pathological worry. For example, an intervention based on the emotion
dysregulation model aims to assist clients with GAD to become more flexible with
responding to arousing emotional experience and better able to modulate emotional
experience. This is achieved primarily through the practice of mindful attending to somatic
and emotional cues (Mennin, Fresco, Ritter, & Heimberg, 2015; Mennin et al., 2002).
Metacognitive therapy, on the other hand, addresses catastrophic interpretation of the
symptoms associated with worry through strategies such as delaying worrying in response
to negative thoughts and modifying meta-beliefs about the dangerousness of worrying
(Wells, 2010; Wells et al., 2010). Acceptance-based therapy for GAD (Roemer & Orsillo,

2002) underscores the role of judgment and experiential avoidance in paradoxically
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worsening distress and interference. Treatment thus focuses on enhancing awareness of the
habitual nature of anxious responding and on acceptance of unpleasant internal experiences
(Avdagic, Morrissey, & Boschen, 2014; Roemer & Orsillo, 2007). Similarly, an integrative
cognitive behavioural treatment protocol seeks to address emotional processing avoidance

in GAD clients in interpersonal contexts (Newman et al., 2011).

Limitations of the Extant Research on GAD/Worry

Although the theoretical models reviewed above have made a significant
contribution to the current understanding of pathological worry, the extent to which each
model adequately addresses the causal relationship between proposed constructs and worry
remains an important issue in GAD research (Fisher & Wells, 2011). This is in part
because research studies examining theoretical models of GAD have been subject to several
methodological limitations (Behar et al., 2009). Notably, the majority of empirical studies
on theoretical models of GAD have used self-report and correlational designs to assess the
relationship between proposed theoretical constructs and worry. This is particularly evident
in studies examining the metacognitive model (Cartwright-Hatton & Wells, 1997; Wells &
Carter, 1999, 2001; Wells & Papageorgiou, 1998) and the emotion dysregulation model

(e.g., McLaughlin, Mennin, & Farach, 2007; Mennin et al., 2005; Turk et al., 2005).

Although correlations between self-reported cognitive vulnerability (e.g., positive
metacognitive beliefs) and a disorder characteristic (e.g., worry tendency) are informative
for preliminary testing of hypotheses, evidence regarding the causal mechanisms that
underpin these correlations is lacking within the GAD literature (Hirsch & Mathews, 2012).
From this perspective, more experimental research beyond correlational designs is needed

to establish the causal role of cognitive constructs in pathological forms of worry and GAD.
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The metacognitive model provides an example of the limitations of correlational
designs. Although there are data showing that GAD individuals do endorse more positive
beliefs about worry than healthy controls (e.g., Dugas, Gagnon, Ladouceur, & Freeston,
1998; Wells, 1995), other studies have shown that individuals with GAD do not differ
substantially from non-anxious individuals in self-reported positive beliefs (Cartwright-
Hatton & Wells, 1997; Davis & Valentiner, 2000), or high worriers without GAD (Ruscio
& Borkovec, 2004). When cognitive constructs such as positive metacognitive beliefs are
identified in clinical as well as non-clinical populations, having positive metacognitive
beliefs does not necessary mean a person has pathological levels of worry or GAD (Fisher
& Wells, 2011). Further research is therefore required to understand the underlying
mechanisms by which positive metacognitive beliefs contribute to excessive and

uncontrollable worries whereas others do not (Wells, 2010).

Granted it can be difficult to directly observe many proposed cognitive constructs
associated with worry, researchers often rely on self-report of internal experiences.
Standardised self-report measures of cognitive constructs within major theoretical models
of GAD/worry generally demonstrate good psychometric properties (e.g., the Meta-
Cognitions Questionnaire; Cartwright-Hatton & Wells, 1997; the Difficulties with Emotion
Regulation Scale; Gratz & Roemer, 2004; the Cognitive Avoidance Questionnaire; Sexton
& Dugas, 2008). However, self-report measures are inevitably associated with a degree of
bias because different individuals can assign different meanings to the same concepts, and
some individuals have a tendency to over-report/under-report more so than others

(Starcevic & Berle, 2006). In addition to self-report measures, there remains a need for
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other types of measures, such as physiological and behavioural measures, to examine the

causal effect of proposed cognitive constructs on levels of worry (McLaughlin et al., 2007).

Although investigations of Borkovec’s cognitive avoidance model have extended
beyond the use of self-report, the model has been criticised for lacking direct support from
a priori experimental tests of its central tenets that worry precludes physiological reactivity
to fearful emotion inductions (e.g., Behar et al., 2009). Replication studies have also shown
increased arousal during periods of worry when a more sensitive measurement of small

heart rate effects was used (Vrana, Cuthbert, & Lang, 1989; Vrana & Lang, 1990).

In the aforementioned study by Borkovec et al. (1993), physiological arousal was
examined by calculating the degree of change from worry/relaxation periods to periods of
imaginal exposure. However, some researchers have questioned the validity of using worry
as the baseline to which cardiovascular response to emotional stimuli is compared in
studies demonstrating reduced physiological reactivity to fearful stimuli following worry
induction. (e.g., Newman & Llera, 2011; Peasley-Miklus & Vrana, 2000; Stapinski, Abbott,
& Rapee, 2010). There is evidence that when a pre-manipulation resting baseline is used as
the comparison point to evaluate the degree of anxious arousal during fear exposure, the
arousal dampening properties of preceding worry are no longer evident (Peasley-Miklus &

Vrana, 2000; Stapinski et al., 2010).

Evidence for increased arousal during worry has been reported by studies assessing
changes in skin conductance level instead of heart rate changes (Andor, Gerlach, & Rist,
2008; Hofmann et al., 2005; Stapinski et al., 2010), and when alternative worry induction
procedures are employed (York, Borkovec, Vasey, & Stern, 1987). Furthermore, in studies

where despite demonstrating lowered physiological reactivity in response to fearful
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imagery, both individuals with and without GAD endorse increased negative affect when
induced into a worried state (Andor et al., 2008; Llera & Newman, 2010), suggesting that
worry may not necessarily facilitate emotional suppression or avoidance as argued by the
cognitive avoidance model. Rather, it could be that worry leads to a heightened negative
emotional state which may be sustained across the worry induction and even following

worry termination (Brosschot, Van Dijk, & Thayer, 2007; Llera & Newman, 2014).

If worry does increase emotional reactivity in response to subsequent exposure to
fearful stimuli, then additional data may be needed to track changes in negative
emotionality from baseline to worry inductions (Llera & Newman, 2014). Related to this is
also the question as to how increased negative affect impacts on subsequent processing of
physiological and subjective reactivity to a stressor in individuals experiencing excessive

and uncontrollable worry (Llera & Newman, 2010).

In summary, a substantial body of evidence challenges the hypothesis that worry
enables avoidance of emotion. Nonetheless, it is important to recognise that the cognitive
avoidance model has been pivotal in motivating researchers to revisit basic research into
the complex pattern of perseverations in cognitive, affective, and autonomic processes in
pathological worry. For example, reflecting on their early findings of reduced autonomic
arousal to fearful imagery exposure following worry induction (Borkovec & Hu, 1990;
Borkovec et al., 1983), Borkovec and colleagues (Thayer et al., 1996) noted that changes in
heart rate responses, which reflect sympathetic activity of the nervous system, may not be a
reliable measure for assessing the autonomic characteristics of GAD and worry. Increased
arousal as a result of worry may reflect a deficit in the inhibitory activity of the

parasympathetic nervous system (Brosschot et al., 2007; Thayer et al., 1996). Thayer et al.
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(1996) found that worry in individuals with clinical GAD was associated with reduced
heart rate variability, which has been considered by some researchers to be a reliable
indicator of parasympathetic activity (Levy, 1984; Levy, 1990; Uijtdehaage & Thayer,
1989). Impaired cardiac vagal function, as indicated by reductions in heart rate variability,
provides a useful avenue for further exploring autonomic inflexibility and its relationship

with chronic worry (Hoehn-Saric & McLeod, 1988).

Another limitation shared by existing theoretical models of worry concerns direct
investigations of threat appraisal. One of the key assumptions in major theoretical models
of worry is that worry precludes emotional processing of fear which in turn reinforces
threat appraisal (Borkovec et al., 2004; Mennin, Turk, Heimberg, & Carmin, 2004; Wells,
1995). Interestingly, investigations examining the major theoretical models have not yet
provided strong empirical support for this assumption. Stapinski and colleagues (2010)
evaluated threat associations on a task where clinical GAD participants were instructed to
worry, imaginally process or relax in response to an anxiety-provoking stimulus
(information about possible health risks of mobile phone usage). Participants in the worry
manipulation condition showed evidence of inflated threat expectancies compared to other
modes of processing, and this effect persisted following re-exposure to the anxiety-
provoking stimulus. Current major theoretical models of worry may benefit from further
research into the role of threat expectancies as possible mechanisms that mediate the causal
relationship between proposed theoretical constructs (i.e., cognitive avoidance,
metacognitive beliefs about worry, and emotion dysregulation) and worry. For example,
previous studies have shown that compared to non-worriers, chronic worriers rate aversive

outcomes as more probable (Berenbaum, Thompson, & Bredemeier, 2007; Berenbaum,
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Thompson, & Pomerantz, 2007; Vasey & Borkovec, 1992), and they rate the cost of the
aversive outcome as being greater (Berenbaum, Thompson, & Pomerantz, 2007; Butler &
Mathews, 1983; Ruscio & Borkovec, 2004). There is also evidence that inflated estimates
of probability and cost of hypothetical events are associated with worry severity (Butler &

Mathews, 1983; Butler & Matthews, 1987; MacLeod, Williams, & Bekerian, 1991).

Conclusions

A review of extant theoretical models of worry highlights the considerable advances
that have been made in the contemporary understanding of worry. Interestingly, However,
the methodological issues discussed in this chapter also highlights a need for more basic
research examining the physiological and cognitive mechanisms underlying the
perpetuation of worry (Behar et al., 2009). This is a pertinent issue considering the limited
success of even the best evidence-based psychological treatments for GAD (Cuijpers et al.,

2014; Durham, Chambers, McDonald, Power, & Major, 2003).

Between 1998 and 2008, only 22% of GAD publications were devoted to process
issues (namely cognitive, behavioural and emotional variables associated with GAD)
compared to 44% devoted to treatment issues (Dugas, Anderson, Deschenes, & Donegan,
2010). With treatment research now essentially making up almost half of the GAD
publications, the GAD literature has further shifted away from basic research examining the
predictive components of theoretical models. GAD is recurrent and chronic in presentation
(Fricchione, 2004), with a low rate of remission and recovery (Hunot, Churchill, Teixeira,
& Silva de Lima, 2007; Yonkers, Massion, Warshaw, & Keller, 1996). In order to enhance

our ability to provide effective clinical intervention for worry/GAD, additional empirical
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evidence is needed to clarify mechanisms of change that facilitate changes in studies that

have demonstrated treatment responses in individuals.

Arguably, chronic, excessive and uncontrollable worry and anxiety can be
challenging to study in laboratory conditions. Within the panic disorder literature, the
laboratory context has been used repeatedly to provoke and study panic attacks and anxiety
sensitivity (e.g., Bernstein, Zvolensky, Marshall, & Schmidt, 2009). For OCD, virtual
environments have been simulated to study compulsive checking behaviour (e.g., van den
Hout & Kindt, 2003). Within the meta-cognitive model of worry, positive beliefs about
worry are thought to precede the development of negative beliefs about worry (Wells,
1995). However, it can be challenging to examine this time-dependent prediction in the
context of a cross-sectional study (Davis & Valentiner, 2000). Alternative experimental
paradigms are therefore needed to determine underlying causal constructs of worry. In
view of the methodological limitations in current theoretical model of worry, it appears that
each model would benefit from additional research to provide more explanatory power
regarding the causal role of specific proposed constructs in worry. A related question is
whether, when combined together, these individual constructs (i.e., cognitive avoidance,
metacognitive beliefs, and emotion dysregulation) would provide a more comprehensive
account of the development and maintenance of pathological worry (Berenbaum,

Bredemeier, & Thompson, 2008).
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CHAPTER 2

Overview of the Intolerance of Uncertainty Model

In view of the limitations of extant GAD research discussed in Chapter 1, the
Intolerance of Uncertainty (IU) model (Dugas, Gagnon, et al., 1998; Freeston, Rhéaume,
Letarte, Dugas, & Ladouceur, 1994) has emerged as a promising framework for further
improving current understanding and treatment of GAD. Conceptualised as a trait-like
variable, 1U refers to a set of maladaptive negative beliefs about uncertainty and its
implications (Dugas & Robichaud, 2007, p. 24). These beliefs reflect two main themes:
dislike of uncertainty (Carleton, Sharpe, & Asmundson, 2007; Freeston, Rhéaume, et al.,
1994) and biased appraisal under uncertainty (Dugas, Hedayati, et al., 2005; Koerner &
Dugas, 2008). The IU model asserts that these negative beliefs may play an integral role in

the aetiology of pathological worry in GAD (Dugas, Gagnon, et al., 1998).

Conventional cognitive treatment aims to teach the principles of challenging
unhelpful thinking, whatever the content of that thinking might be. However, for many
GAD patients who frequently experience intrusive worries, worry themes often shift from
day to day; thus the target of exposure or cognitive restructuring might change on a regular
basis. The cycle of going from challenging one worry to the next can inadvertently become
an exercise of chasing “moving targets” for these individuals (Robichaud, 2013b).
Furthermore, clinical worries often involve a vague fear about hypothetical future outcomes
that are not necessarily amenable to traditional exposure techniques (Borkovec et al., 2004;
Robichaud, 2013b). Considering these limitations of conventional GAD treatment, a more

systematic approach to addressing unhelpful worry is needed, rather than going from one
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thought challenging to the next. This rationale is in line with other contemporary GAD
treatment approaches, such as the acceptance-based model of GAD (Roemer, Salters,
Raffa, & Orsillo, 2005) and metacognitive model (Wells, 2010). The IU model aims to
address the underlying fear structure of worry rather than daily worry contents or associated

anxious arousal through somatic management strategies (Robichaud, 2013b).

The construct of U has been shown to have a robust association with worry (e.g.,
Dugas, Freeston, & Ladouceur, 1997; Dugas, Gagnon, et al., 1998; Dugas, Ladouceur,
Boisvert, & Freeston, 1996; Dugas, Schwartz, & Francis, 2004; Ruggiero et al., 2012; van
der Heiden et al., 2010). There is also evidence that IU is overall more highly related to
worry than to symptoms of other anxiety disorders (e.g., Buhr & Dugas, 2006; Dugas,
Gosselin, & Ladouceur, 2001; Sexton, Norton, Walker, & Norton, 2003). Clinically,
individuals with GAD have reported higher levels of IU than those without a diagnosis of
anxiety disorder (Ladouceur et al., 1999). Furthermore, data from controlled clinical trials
suggests that cognitive-behavioural therapy protocols targeting 1U can effectively improve
GAD symptoms (Dugas, 2000; Dugas, Brillon, et al., 2010; Dugas et al., 2003). More
recently, Bomyea et al. (2015) examined the relationship between reduction in worry and
IU over the course of cognitive behavioural therapy for individuals with GAD, finding that
reductions in IU accounted for 59% of the reductions in worry observed over the course of
treatment. Interestingly, change in worry did not mediate change in IU, suggesting that
changes in IU are not simply concomitants of changes in worry. Despite considerable
clinical and research interest in 1U, much remains to be clarified about the phenomenology

and specificity of this construct (Behar et al., 2009; Birrell, Meares, Wilkinson, & Freeston,
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2011). This chapter provides an overview of the IU model and a review of its empirical

basis.

Development of the Intolerance of Uncertainty Model

The development of the 1IU model was in part inspired by an earlier body of
literature on (in)tolerance of ambiguity (IA; Frenkel-Brunswik, 1949). The construct of 1A
was conceived as a personality variable that relates to an individual's general tendency to
interpret ambiguous situations as threatening; and to respond to novel and complex
situations with discomfort and avoidance (Budner, 1962). This construct was mainly
applied to non-clinical fields, such as management. Since its conception in the 1940’s,
efforts to measure 1A have resulted in several self-report measures, many of which have
been criticised as conceptually disparate, having low internal reliability, and lacking
adequate validity evidence (Norton, 1975). Overall, the progress in the IA research has
been limited mostly by divergent measures with poor psychometric properties and a lack of
experimental studies to operationalise this construct (Furnham & Marks, 2013).
Nonetheless, interests in the role of ambiguity has remained in broader stress management

research.

In examining individual differences in coping with stress, Krohne (1989); (Krohne,
1993) postulated that the level of ambiguity of a situation is determined by its
unpredictability, complexity, and insolubility. Subjective uncertainty caused by specific
aspects of ambiguous situations may be perceived as the central threat, and emotional
arousal may be triggered by cues prior to entering an aversive situation (Krohne, 1989, p.
237). Meanwhile, a body of cognitive bias research began to focus on the tendency

amongst high worriers to interpret ambiguous events as threatening (Butler & Mathews,
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1983; 1987; Russell & Davey, 1993). Behavioural data also emerged in the carly 90’s
showing that worriers are slower on decision tasks when the stimuli are ambiguous and the
correct response is unclear (Meyer, Miller, Metzger, & Borkovec, 1990; Tallis, Eysenck, &
Mathews, 1991). Taken together, the literature on 1A and extant cognitive models of GAD,
along with research on the role of ambiguity in appraisal bias, helped inform the

development of the IU model (Dugas & Robichaud, 2007).

Many of the preliminary hypotheses regarding the role of IU in the development
and maintenance of GAD were also derived from the IU researchers’ clinical observations.
In particular, it was observed that although standard therapeutic techniques (e.g., cognitive
restructuring) were effective in helping GAD patients to become more realistic in their
estimates regarding probability and cost of a feared outcome, they continued to be
preoccupied with the possibility that the outcome could still occur (Dugas, Buhr, &
Ladouceur, 2004). Dugas and colleagues (2004) even observed that some GAD patients
preferred a problem to have a relatively certain negative outcome than an uncertain one.
The theoretical model of 1U conceptualises catastrophic cognitions about uncertainty as the
primary pathogenic mechanism driving the process of worrying (Freeston, Rhéaume, et al.,
1994) with secondary foci on emotional and behavioural components (Dugas, Gagnon, et

al., 1998).

The definition of 1U itself has undergone a number of revisions, beginning with a
broad reference to “cognitive, emotional, and behavioural reactions to uncertainty in
everyday life situations” (Freeston, Rhéaume, et al., 1994, p. 792). In an experimental
study where participants were asked to estimate the proportion of black and white marbles

in a bag, Ladouceur, Talbot, and Dugas (1997) found a positive association of IU with the
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number of cues required before responding on a moderately ambiguous task. This
association between IU and certainty-seeking behaviour, however, was not observed on
unambiguous or highly ambiguous tasks, suggesting that individuals with high levels of U
have a lower threshold of tolerance of ambiguity. Ladouceur et al. (1997) argued that U
should therefore be defined as “the way in which an individual perceives information in
uncertain situations and responds to this information with a set of cognitive, emotional and
behavioural reactions.” However, the nature of this perceptual bias had yet to be clarified

at this point.

Ladouceur, Gosselin, and Dugas (2000) subsequently asserted that even when two
individuals perceive identical probability and consequences of an uncertain situation
occurring, their thresholds of tolerance towards the situation might differ. The researchers
therefore proposed to define IU as “a predisposition to react negatively to an uncertain
event or situation, independent of its probability of occurrence and of its associated
consequences” (p. 934). Interestingly, Dugas, Gosselin, et al. (2001) defined IU as “the
excessive tendency of an individual to consider it unacceptable that a negative event may
occur, however small the probability of its occurrence.” (Dugas, Gosselin, et al., 2001).
Overall, the definition of 1U has largely remained broad, though it consistently points to

biased threat appraisal and negative affect in response to uncertainty.

Pathways from Intolerance of Uncertainty to Worry

Within the 1U model, IU is said to contribute to worry both directly and indirectly:
directly by amplifying a person’s general tendency to make threat-consistent appraisals of
ambiguous information (biased appraisal); and indirectly by exacerbating other information

processes that have been identified in existing cognitive models of GAD (Ladouceur et al.,
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1997). These mechanisms include cognitive avoidance (Borkovec, 1994), metacognitive
beliefs about worry (Wells, 1995), and problem orientation (D'Zurilla & Nezu, 1990).
Figure 2.1 depicts the proposed mechanisms via which IU contributes to worry based on

the model described by Dugas et al. (1998).
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Figure 2.1. Proposed mechanisms of IU’s contribution to worry (Dugas et al.,
1998).

Direct Mechanism: Threat-Biased Appraisal of Ambiguous Information

Evidence for the direct contribution of IU to worry primarily draws upon existing
findings on information processing in the development and maintenance of anxiety (Dugas
& Robichaud, 2007). According to the information processing model of anxiety (Beck &
Clark, 1997), clinical anxiety is characterised by biases in three stages of information
processing. These include selective attention towards negative and personally relevant

information at the initial registration of a threat stimulus; preliminary
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cognitive/affective/physiological/behavioural responses as part of the automatic activation
of a primal threat mode; and schema-driven processing in the secondary activation of more
elaborative and reflective modes of thinking. Within the GAD literature, it has been well
established that individuals with GAD have a tendency to focus their attention on stimuli
that are indicative of physical or psychological threat (attentional bias; Mogg & Bradley,
2005); and make threat-consistent appraisals of ambiguous information (biased appraisal;

Butler & Matthews, 1987).

Non-clinical data have demonstrated the association of IU and worry with biased
perception of ambiguous situations. Dugas, Hedayati, et al. (2005) hypothesised that 1U is
associated with a specific information processing bias involved in the aetiology of
excessive worry. They found that individuals with high levels of IU rated fictional
ambiguous diary entries as more threatening, compared to those with low IU. Koerner and
Dugas (2008) replicated this finding and found that individuals high on the U measure
reported greater concern across all scenario types (positive, negative, and ambiguous)
compared to those low on IU, with the greatest between-group difference found for

ambiguous scenarios.

As mentioned earlier, Ladouceur et al. (1997) investigated the relationship between
individual differences in IU and performance on a task with varying levels of ambiguity.
Results showed that individuals with high levels of IU required more information when
making decisions in moderately ambiguous situations. This finding suggests that low
confidence in decision- making may alter appraisal of ambiguous situations, thus leading to
prolonged anxiety about these situations. Ladouceur and colleagues asserted that although

highly ambiguous events may increase worry in most people, individuals who are intolerant
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of uncertainty are likely to seek out more information to attain levels of perceived certainty
that are comparable to those of individuals who are more tolerant of uncertainty. Taken
together, the above findings are consistent with current cognitive models that individual
differences in appraisal of threat-relevant materials as a contributing factor to the aetiology

of excessive worry and GAD (Beck & Clark, 1997).

Dugas, Hedayati, et al. (2005) suggested that 1U may lead to excessive worry via
“the combination of enhanced activation of internal representations of uncertain
information (resulting from selective attention, greater elaborative encoding, and/or
selective recall) and the tendency to make threatening interpretations of ambiguous
information” (p.67). Dugas and Robichaud (2007) also speculated that “individuals who
are intolerant of uncertainty may be at risk for developing GAD because they tend to: 1)
make threatening interpretations of ambiguous information; 2) perform poorly in
moderately ambiguous situations; and 3) have particularly low confidence in their decisions
when anxious.” (pp. 34-35). Koerner and Dugas (2008) posited that individual differences
in perceived controllability may explain why uncertainty is distressing to some but not
others. Perceived controllability refers to the degree to which one perceives any personal
control over the course and outcome of a particular situation (Davey, Hampton, Farrell, &
Davidson, 1992). If a person perceives uncertain situations as being beyond their control or
ability to respond effectively, this perception is said to reinforce a low tolerance for

uncertainty.

Indirect Mechanisms of Intolerance of Uncertainty

The 1U model also proposes IU can influence worry indirectly via three other

constructs, including cognitive avoidance (Borkovec, 1994), positive beliefs about worry
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(Wells, 1995), and negative problem orientation (D'Zurilla & Nezu, 1990). As discussed in
Chapter 1, these three constructs are known for their role in the maintenance of worry. The
IU model conceptualises IU as a higher-order process that “at least partially accounts for
the relationship of the other three variables to GAD” (Robichaud, 2013b). The relationship

between these three constructs and U is discussed below.

Mechanism #1: Cognitive Avoidance

IU is said to contribute to worry indirectly by amplifying cognitive avoidance
(Dugas, Gagnon, et al., 1998). Much of this proposition draws upon the avoidance model
of worry (Borkovec, 1994; Borkovec et al., 2004) which characterises worry as a strategy
to avoid arousal responses provoked by threatening mental images of feared outcomes. As
described in Chapter 1, the cognitive avoidance model posits that worriers engage in
cognitive strategies both automatically and voluntarily in response to arousal. Mental
images of threatening situations are said to be automatically converted into verbal-linguistic
thoughts (i.e., an internal dialogue) about the situation in question (Borkovec & Inz, 1990;
Borkovec et al., 1998; Freeston et al., 1996). The worrier might also engage in deliberate
strategies such as distraction (Borkovec & Roemer, 1995) or thought suppression to avoid
arousal associated with worrisome images (Dugas et al., 2007). In the short term, worrying
might reduce perceived physiological reactivity associated with the mental imagery. Over
time, however, this cognitive form of avoidance is said to preclude the worrier from
processing feared images, thereby perpetuating arousal responses over time (Borkovec &

Hu, 1990).

As discussed in Chapter 1, empirical support for the cognitive avoidance theory has

been equivocal. As for the IU model, no studies to date have directly examined the
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relationship between 1U and cognitive avoidance strategies aside from limited adolescent
data which supports a modest association of 1U with self-reported thought suppression
(Laugesen, Dugas, & Bukowski, 2003). Nonetheless, there is preliminary evidence on the
association of explicit cognitive avoidance strategies (e.g., thought suppression, thought
substitution, distraction, avoidance of threatening stimuli, and the transformation of images
into thoughts) with worry in GAD individuals (Gosselin et al., 2002; Sexton & Dugas,

2008; Sexton & Dugas, 2009b).

Mechanism #2: Positive Beliefs about Worry

As mentioned in Chapter 1, the metacognitive model of worry identifies that
individuals with GAD hold positive metacognitive belief about the perceived usefulness of
worry, as well as negative metacognitive beliefs about the danger of worry (Cartwright-
Hatton & Wells, 1997; Wells, 1994, 1995; Wells & Carter, 2001; Wells & Cartwright-
Hatton, 2004). Although the metacognitive belief model considers negative beliefs about
worry as the main contributing factor to worry more so than positive beliefs (Wells &
Carter, 2001), the 1U model argues that positive beliefs are involved in the development
and maintenance of GAD despite not being specific to the disorder (Dugas & Robichaud,
2007). 1U research examining the role of positive beliefs about worry have identified five
common positive beliefs about worry: 1) worry facilitates problem solving; 2) worry
enhances motivation; (3) worry protects against negative emotions; (4) worry prevents

negative outcomes; and (5) worry reflects a positive personality trait (Hebert et al., 2014).

Support for the contribution of 1U to worry above and beyond metacognitive beliefs
has been limited and inconsistent. Earlier data suggested that IU is a better predictor of

GAD severity than either positive beliefs about worry or cognitive avoidance (Dugas et al.,
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2007). More recently, however, both IU and negative metacognitive beliefs have been
shown to predict unique variance in GAD symptoms (Tan, Moulding, Nedeljkovic, &
Kyrios, 2010), although Thielsch, Andor, and Ehring (2015) found that IU did not account

for additional variance in worry after controlling for negative metacognitions.

Mechanism #3: Problem Solving Orientation

The IU model suggests that negative problem solving orientation may be a variable
underlying GAD that is not shared by other anxiety disorders (Ladouceur et al., 1999).
Problem orientation refers to beliefs related to a person’s perceived ability to solve
problems, and expected outcomes (D'Zurilla & Nezu, 1990). Having a negative problem
orientation interferes with a person’s ability to apply problem-solving skills effectively over
time, as they 1) lack confidence in their problem solving ability; 2) perceive problems as
threats, 3) become easily frustrated when dealing with a problem; and 4) are pessimistic
about the outcome of problem-solving efforts (D'Zurilla & Goldfried, 1971; D'Zurilla &
Nezu, 1990). Negative problem orientation has been implicated in the development and
maintenance of excessive worry (Borkovec, 1985; Ladouceur, Blais, Freeston, & Dugas,
1998; Robichaud & Dugas, 2005a). A number of studies using self-report questionnaires
have found that problem orientation, but not actual problem-solving skills, is significantly
related to worry in college students (Davey, 1994; Davey et al., 1992; Davey, Jubb, &
Cameron, 1996; Dugas, Letarte, Rhéaume, Freeston, & Ladouceur, 1995) and GAD
patients (Dugas, Gagnon, et al., 1998; Ladouceur et al., 1998). Specifically, lower problem
orientation scores on the Social Problem-Solving Inventory (SPSI; D'Zurilla & Nezu, 1990)

are associated with higher levels of trait worry.
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The IU model proposes that the 1U schema is activated when a person is faced with
ambiguous situations, exacerbating perceived difficulties which may not actually exist, and
thus contributes to hypothetical worries or biased appraisal of ambiguous situations
(Freeston, Rhéaume, et al., 1994; Koerner & Dugas, 2006, 2008). When problems do in
fact arise, individuals with high levels of 1U may be more likely to focus on uncertain
aspects of a problem and interpret these aspects as threatening, leading to prolonged worry
(Dugas et al., 1997). Some evidence supporting this hypothesis comes from work by
Dugas et al. (1997) and Ladouceur et al. (1998), who found that IU and problem orientation

made common as well as a unique contributions to the prediction of worry.

Measurement of Intolerance of Uncertainty

IU is typically assessed by the Intolerance of Uncertainty Scale (IUS; English
translation: Buhr & Dugas, 2002; French version: Freeston, Rhéaume, et al., 1994). The
IUS is a 27-item self-report measure assessing general cognitive, behavioural, and
cognitive reactions to uncertain situations (e.g., “it frustrates me not having all the
information I need”) and its perceived consequences (e.g., “uncertainty keeps me from

sleeping soundly”). The 27 items of the IUS are shown in Table 2.1.

The 1US has been shown to distinguish between non-clinical worriers and
individuals with GAD (Dugas, Gagnon, et al., 1998; Dugas et al., 2007). It has also
demonstrated good internal consistency (o = .94; Buhr & Dugas, 2002) and sound test-
retest reliability (r = .78; Dugas et al., 1997). Furthermore, responses to the IUS appear to
remain relatively stable over five-week period (Buhr & Dugas, 2002, 2006), though it is not

yet clear the extent to which the 1US is sensitive to state changes in anxiety. Carleton and
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colleagues (2007) developed a 12-item version of the IUS, which maintains “exemplary
internal consistency” (o.=.96), and is highly correlated with the original 27-item version.

Table 2.1
The Intolerance of Uncertainty Scale- 27 item (Freeston et al., 1994).

1. Uncertainty stops me from having a firm opinion.

Being uncertain means that a person is disorganized

Uncertainty makes life intolerable.

It's unfair not having any guarantees in life.

My mind can't be relaxed if I don't know what will happen tomorrow.
Uncertainty makes me uneasy, anxious, or stressed.

Unforeseen events upset me greatly.

It frustrates me not having all the information | need.

© 0o N o gk~ wbh

Uncertainty keeps me from living a full life.

10. One should always look ahead so as to avoid surprises.

11. A small unforeseen event can spoil everything, even with the best of planning.
12. When it's time to act, uncertainty paralyses me.

13. Being uncertain means that I am not first rate.

14. When | am uncertain, | can't go forward.

15. When | am uncertain I can't function very well.

16. Unlike me, others always seem to know where they are going with their lives.
17. Uncertainty makes me vulnerable, unhappy, or sad.

18. I always want to know what the future has in store for me.

19. I can't stand being taken by surprise.

20. The smallest doubt can stop me from acting.

21. | should be able to organize everything in advance.

22. Being uncertain means that I lack confidence.

23. | think it's unfair that other people seem sure about their future.

24. Uncertainty keeps me from sleeping soundly.

25. | must get away from all uncertain situations.

26. The ambiguities in life stress me

27. 1 can't stand being undecided about my future.
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Although the 1US (Freeston, Rhéaume, et al., 1994), has demonstrated robust
psychometric properties, relatively little is known about exactly what the 1US is measuring
(Birrell et al., 2011). Developers of the IUS (Freeston, Rhéaume, et al., 1994) initially
identified five factors to reflect that 1) uncertainty is unacceptable and should be avoided
(e.g., “I always want to know what the future has in store for me”); 2) being uncertain
reflects badly on a person (e.g., “Being uncertain means that a person is disorganised); 3)
uncertainty causes frustration (e.g., It’s unfair not having any guarantees in life”); 4)
uncertainty causes stress (“The ambiguities in life stress me”); and that 5) uncertainty
prevents action (e.g., “When it comes to act, uncertainty paralyses me”). Of note, the
theoretical factors proposed in Freeston, Rhéaume, et al. (1994) were intended to provide
evidence for the content validity of 1U, rather than subscales (Sexton & Dugas, 2009a).
Subsequent attempts to identify factor structures of the IUS have yielded mixed results.

Table 2.2 provides a summary of factor analysis studies for the 1US.
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Table 2.2

Summary of factor analysis studies for the 27-item Intolerance of Uncertainty Scale (IUS-27) and the 12-item IUS (1US-
12).

Scale Study Sample Results

1US-27 Freeston, Rhéaume, et al.

(1994)

Buhr and Dugas (2002)

Norton (2005)

Berenbaum et al. (2008)

Sexton and Dugas
(2009a)

1US-12 Carleton, Norton, et al.
(2007)

French-speaking undergraduates
(N = 216; 102 women)

English-speaking undergraduates
(N = 276; 213 women)

Undergraduates (N = 449) of 4 racial
groups: African American, Caucasian,
Hispanic/Latino, Southeast Asian

University students (N = 239)

Non-clinical undergraduate students and
adults from the community
(N =1230)

Undergraduates
(N = 254; 193 women)

5-factor structure:
1) Uncertainty is unacceptable and should be avoided
2) Being uncertain reflects badly on a person
3) Uncertainty is frustrating
4) Uncertainty causes distress
5) Uncertainty prevents action

4-factor structure:
1) Uncertainty leads to the inability to act
2) Uncertainty is stressful and upsetting
3) Unexpected events are negative and should be
avoided
4) Being uncertain about the future is unfair

Factor structure was poorly interpretable among any of the
racial groups

4-factor structure:
1) Desire for Predictability
2) Uncertainty Paralysis
3) Uncertainty Distress
4) Inflexible Uncertainty Beliefs

2-factor structure:
1) Uncertainty has negative behavioral and self-referent
implications
2) Uncertainty is unfair and spoils everything
12-item 2-factor structure:

1) Prospective Anxiety
2) Inhibitory Anxiety
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Confirmatory factor analysis studies (Carleton, Norton, et al., 2007; Norton, Sexton,
Walker, & Norton, 2005) have reported inconsistent findings on replications of either a
four-factor structure (Buhr & Dugas, 2002) or a five-factor structure (Freeston, Rhéaume,
et al., 1994). Furthermore, of the four-factor structure identified by Berenbaum et al.
(2008), only two factors (Desire for Predictability and Uncertainty Paralysis) overlapped

substantially with those identified by Buhr and Dugas (2002).

McEvoy and Mahoney (2011) suggested that one potential explanation for the
failure of factor analysis studies to identify robustly separable and replicable factors is that
IU may be best conceptualised as a unitary construct. In addition, responses to the IUS
may be more homogenous at sub-threshold levels than at clinical levels, thus using
undergraduate samples might militate against the detection of clinically relevant

multidimensional aspects of 1U that are only separable at pathological levels.

A more recent review of nine factor analysis studies suggests that a two-factor
structure of the 1US is most likely to demonstrate stability (Birrell et al., 2011). These
factors represent 1) desire for predictability, and 2) uncertainty paralysis (Berenbaum et al.,
2008). The “desire for predictability” factor is said to represent an active approach to
uncertainty. That is, uncertainty motivates the individual to seek what they perceive as
sufficient amount of information in order to increase the predictability of a situation. On
the other hand, the “uncertainty paralysis” factor refers to a sense of feeling immobilised or
unable to function in the face of uncertainty. It seems that the items subsumed under the
“uncertainty paralysis” factor reflect physical sensations as part of the fight/flight response.

Birrell et al. (2011) speculated that feeling paralysed by uncertainty is also likely to be the



38

result of cognitive processing of uncertainty, such as cognitive avoidance and a

maladaptive approach to cognitive problem-solving.

The issue of factor structure aside, there appears to be an incongruence between the
proposed definition of 1U and the principal measure of this construct, the IUS. A more
recent definition, that IU is “a cognitive bias that affects how a person perceives, interprets,
and responds to uncertain situations on a cognitive, emotional, and behavioural level”
(Dugas, Schwartz, et al.,, 2004, p. 835), underscores the IU model’s tenet that IU
contributes to worry/GAD directly by promoting threat-consistent appraisals of uncertain
information (Dugas, Buhr, et al., 2004). Although the items in the IUS (Freeston,
Rhéaume, et al., 1994) reflect the extent to which an individual finds uncertainty
unacceptable (e.g., ‘it's unfair having no guarantees in life’), distressing (e.g., ‘unforeseen
events upset me greatly’), or disruptive (e.g., ‘when it’s time to act, uncertainty paralyses

me’), very few items in the measure directly assess threat appraisal bias.

Other Measures of Reactions to Uncertainty

Although the 1US has been widely used, it is not the only scale that measures a
person’s reactions to uncertainty. Greco and Roger (2001) developed the Uncertainty
Response Scale (URS), which measures the stressful effects of uncertainty and the role of
uncertainty in illness behaviour. Greco and Roger (2001) argued that the URS provides a
measure of responses to uncertainty, as opposed to a general aversion of uncertainty
measured by the IUS. Exploratory and confirmatory factor analyses suggest that the URS
consists of three factors. The “Emotional Uncertainty” factors measures the degree to
which an individual responds to uncertainty in a maladaptive way (i.e. with anxiety and

sadness). The “Desire for Change” factor assesses the degree to which an individual enjoys
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novelty, uncertainty, and change (e.g., “I find the prospect of change exciting and
stimulating”). Finally, the “Cognitive Uncertainty” factor assesses the degree to which an
individual prefers order, planning, and structure in an uncertain environment (e.g., “I like to
plan ahead in detail rather than leaving things to chance”). As well as demonstrating high
internal and re-test reliabilities, the Emotional Uncertainty items of the URS predict both
systolic and diastolic blood pressure in response to anticipation of possible threat (Greco &

Roger, 2003). However, there are no replications of these findings.

Gosselin et al. (2008) pointed out that the 1US appears to evaluate general reactions
to uncertainty rather than the tendency to consider uncertainty to be intolerable or
unacceptable. As such, the authors developed the Intolerance of Uncertainty Inventory
(IUI; Gosselin et al., 2008), a 45-item French scale proposed to measure manifestations of
IU, including reactions to uncertainty, ambiguous situations, and the future. The scale
consists of two parts. Part A (15 items) assesses general unacceptability of uncertainty.
Part B (30 items) assesses manifestations of uncertainty approximating more common
anxiety disorder symptoms. Exploratory and confirmatory factor analysis results supported
the IUI’s reliability (Cronbach a = .96), convergent validity (as demonstrated by strong
correlations with the IUS and the Penn State Worry Questionnaire (PSWQ; Meyer et al.,
1990)), and temporal stability. Carleton et al. (2010) subsequently examined the
psychometric stability of the English version of the IUIl (now known as Intolerance of
Uncertainty Index), and reported a unitary structure for Part A and a three-factor structure
for Part B. Regression results also suggested that Parts A and B each provides incremental
validity in measures of worry, GAD symptoms, negative problem orientation, and

depression. However, because both the Gosselin et al. (2008) and Carleton et al. (2010)
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studies used undergraduate and community samples respectively, these results remain to be

replicated in clinical samples.

Limitations of the Current Research on Intolerance of Uncertainty

Although the preceding review of the IU literature highlights the key role of 1U in
worry and GAD, there is limited evidence explicitly assessing whether and how IU
contributes to worry via cognitive avoidance, metacognitive beliefs, and negative problem
orientation. A number of conceptual and empirical limitations regarding the IU model’s

proposed mechanisms remain to be clarified.

Is Intolerance of Uncertainty Specific to Worry/GAD?

Although the 1U construct has been associated predominantly (conceptually and
empirically) with worry and GAD (Dugas, Gosselin, et al., 2001), the specificity of IU as a
risk factor for worry has been questioned by evidence supporting the association of 1U with
other anxiety disorders. In particular, IU has been associated with symptoms of social
anxiety disorder (Boelen & Reijntjes, 2009; Teale Sapach, Carleton, Mulvogue, Weeks, &
Heimberg, 2015), posttraumatic stress disorder (PTSD; Fetzner, Horswill, Boelen, &
Carleton, 2013), and separation anxiety (Boelen, Reijntjes, & Carleton, 2014). Beyond
anxiety disorders, there is preliminary evidence suggesting IU is associated with eating
disorders (Konstantellou & Reynolds, 2010) and obsessive-compulsive and related
disorders, such as obsessive-compulsive disorder (OCD; Holaway, Heimberg, & Coles,
2006; Lind & Boschen, 2009; Steketee, Frost, & Cohen, 1998; Tolin, Abramowitz, Brigidi,
& Foa, 2003) and hoarding (Baldwin, Whitford, & Grisham, 2017; Oglesby et al., 2013;

Wheaton, Abramowitz, Jacoby, Zwerling, & Rodriguez, 2016). More recently, Cowie,
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Clementi, and Alfano (2016) found the highest levels of 1U in children six to 11 years of
age with comorbid GAD, followed by children with pure GAD, and healthy controls. The
researchers concluded that IU may serve as a broad cognitive risk factor for more severe
(e.g., comorbid) forms of affective psychopathology. Although the above findings are at
odds with proposals that 1U contributes to the unique development and clinical presentation
of worry/GAD, it would be relevant to consider degree of specify rather than invoking the

concept of specificity in any absolute way (Starcevic & Berle, 2006).

Garber and Hollon (1991) suggest that specificity can be at least defined as either
broad or narrow. Broad specificity asks whether a model is specific to a particular disorder
relative to the general higher-order class of disorders to which that disorder belongs. In this
case, is U unique to worry/GAD or is it distributed more generally among a heterogeneous
group of anxious patients? The implication is that if the latter was true, then 1U is unlikely
to be a causal factor for worry, because psychopathology is presumed to be “comprised of a
number of aetiologically distinct nosological entities” (Garber & Hollon, 1991, p. 132).
Narrow specificity, on the other hand, asks whether a model is specific to a particular
disorder relative to each other disorder belonging to the same higher-order class. In this
case, does IU distinguish GAD patients from those with OCD, or those with MDD (Gentes

& Ruscio, 2011)?

The bulk of IU research to date appears to support the broad specificity of 1U to
GAD relative to other anxiety disorders (Dugas, Gosselin, et al., 2001; Ladouceur et al.,
1999), as it is more strongly related to worry than to obsessions and compulsions,
depression, and panic sensations (Buhr & Dugas, 2006; Dugas, Gosselin, et al., 2001;

Dugas, Schwartz, et al., 2004; Sexton et al., 2003). On the other hand, evidence supporting
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significant associations of 1U with symptoms of OCD (Gentes & Ruscio, 2011; Steketee et
al., 1998), social anxiety (Boelen & Reijntjes, 2009), and depression (McEvoy & Mahoney,

2012) would suggest that 1U lacks a narrow specificity to GAD (Gentes & Ruscio, 2011).

Does it matter that IU appears to lack narrow specificity? More importantly, is
specificity either necessary or sufficient for establishing the causal relationship of IU to
worry? When non-specificity is observed, it typically is assumed that the construct in
question is not a cause of the disorder, but is instead a non-specific consequence of general
psychopathology (Garber & Hollon, 1991). Some authors argue that a construct may be
non-specific, but still causal (Dugas & Robichaud, 2007; Garber & Hollon, 1991). U may
therefore have a particular relevance to GAD despite a lack of narrow specificity, because it
potentially represents one aspect of a broader construct, such as perceived control (Boswell,

Thompson-Hollands, Farchione, & Barlow, 2013).

Methodological Considerations

A review of the IU literature reveals that the majority of evidence supporting
hypothesised pathways from IU to worry have been based on studies with correlational
designs. Although correlational data provide useful preliminary hypotheses regarding the
construct of IU, current understanding of the causal relationship of IU to worry and
underlying mechanisms of IU can benefit from further research using experimental
manipulation of uncertainty/ambiguity. The few experimental studies that exist in the 1U
literature attempted to manipulate IU beliefs, but it could be argued that these studies

manipulated levels of uncertainty in the experimental conditions instead.
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For example, Ladouceur et al. (2000) used a computerised roulette game to
manipulate undergraduates’ belief about their chances of winning. To increase/decrease
IU, the authors provided instructions which led participants to believe that the uncertainty
of the situation was either acceptable or unacceptable, without changing the actual
probability of winning or the consequences associated with the situation. Specifically,
participants in the increased IU condition were told that the probability of winning (one
chance in three) was low compared to the probability of winning in the preceding year (thus
increasing their belief that their probability of winning was unacceptable). Participants in
the decreased IU condition were told that the probability of winning was very high
compared to the probability of winning in the preceding year. To increase the “cost” of
losing, all participants were told that an amount of $100 would be donated to a fictional
charity foundation only if they won more than their initial $20 bankroll. Post-experiment
questionnaire showed a higher level of task-related worry amongst participants in the
increased U condition relative to participants in the decreased IU condition. In particular,
participants in the increased U condition reported worrying about possible consequences
of not succeeding at the task. Although the authors subsequently concluded that increased
IU resulted in increased worry, it could be argued that the experimental design represents a
manipulation of the probability and cost of winning rather than a direct manipulation of 1U

beliefs per se.

To date, a small number of studies have experimentally manipulated 1U beliefs
Grenier and Ladouceur (2004) instructed participants to first imagine that they had ingested
a medication that caused an unpredictable effect, followed by repeating aloud general

statements either reflecting increased intolerance (e.g., “It's hard to live with several
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possibilities”; “It frustrates me to not know what will happen to me”) or decreased
intolerance (e.g., “lI have to live with different possibilities”; “It does not bother me not
knowing what will happen to me”). Participants in the increased IU condition demonstrated
higher levels of worry compared to participants in the decreased IU condition. A more
recent study by Meeten, Dash, Scarlet, and Davey (2012) used short stories in which the
character was described as either having high or low 11U, as manipulation of IU beliefs.
Participants in the high IU group reported more catastrophic worries compared to those in
the low U group, and increased levels of sadness and anxiety were observed in the high as

compared to the low IU group following IU manipulation.

Considering that 1U represents a set of beliefs about the meaning and consequences
of uncertainty, it might be more experimentally feasible to manipulate uncertainty, rather
than U beliefs. de Bruin and colleagues (2006) investigated whether individual differences
in 1U are predictive of (state) worry in response to experimental situations that are either
high or low in uncertainty. Participants in this study completed an intelligent task which
they were unaware was unsolvable. Task uncertainty was manipulated by providing pre-
task instruction to half of the participants that the task was designed for measuring the 1Q of
young teenagers, so they would probably do very well on the task. The researchers
hypothesised that the discrepancy between participants’ expected task difficulty and the
actual task difficulty would increase feelings of uncertainty. The other half of the
participants were told that the task was developed to measure the 1Q of highly gifted
people, thus it would be perfectly normal if they did not answer all the items correctly
(feelings of uncertainty should decrease as there was little discrepancy between expected

task difficulty and the actual task difficulty). The authors found that IUS scores were
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positively correlated with task-related state worry, and IUS scores emerged as a strong
predictor of worry, suggesting that individual differences in 1U predict worry in a situation
that elicits low to moderate levels of uncertainty more so than in a situation of high

uncertainty.

Luhmann, Ishida, and Hajcak (2011) examined the relationship between decision-
making and IU in a non-clinical sample by manipulating participants’ expected waiting
period for monetary rewards. Participants had to choose either small low-probability
rewards available immediately at the beginning of each trial, or large high-probability
rewards only available after delay (without knowing whether they would actually obtain the
chosen reward). Results showed that high 1U individuals preferred the immediate but less
valuable and predictable reward, suggesting willingness to give up monetary gains to avoid
waiting in a state of uncertainty. However, there were no data available on individual
differences in task-related worry, thus conclusions could not be drawn regarding the extent

to which IU was associated with task-related state worry.

Although existing experimental studies have demonstrated an effect of uncertainty
on worry, very few studies have directly investigated whether the decision-making
behaviours observed in among high 1U individuals are driven by a biased perception of
uncertain situations, or a difficulty associated with acceptance of uncertainty. Reports of
high 1U individuals appraising ambiguous situations as more disconcerting compared to
low IU individuals would suggest the role of appraisal bias in decision-making (Dugas,

Hedayati, et al., 2005; Koerner & Dugas, 2008).

Most of the experimental manipulation studies reviewed so far rely heavily on the

use of innocuous performance tasks, where the only “cost” of reduced certainty is a modest
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decrease in task accuracy (Dugas, Hedayati, et al., 2005; Ladouceur et al., 1997; Luhmann
et al., 2011). Given that worry primarily involves issues in the social contexts, which are
inherently ambiguous (i.e., work, relationship, family etc.; Lovibond & Rapee, 1993; Tallis
et al., 1991), manipulating uncertainty associated with a wider range of general life
domains may be more salient and potentially more anxiety-provoking. To date, two studies
(Dugas, Hedayati, et al., 2005; Koerner & Dugas, 2008) have directly examined the
relationship between IU and worry using vignettes that pertain to general life domains
(relationships, health, work performance etc.). Results indicated that non-clinical
individuals with high levels of 1U consistently worried about uncertainty related to general
domains of life, more so than those with lower IU. Research on GAD has produced more
inconsistent results, partly due to the difficulty in identifying stimuli that encapsulate the
numerous worry themes with which GAD patients are typically preoccupied (Borkovec et
al., 1983). Stapinski et al. (2010) employed an experimental manipulation in which they
instructed GAD patients to worry, imaginally process, or relax in response to an anxiety
trigger (“health risks” resulting from mobile phone usage). Results supported the
detrimental impact of worry, demonstrating maintained threat expectancies and decreased
control perceptions compared to other modes of processing. More of this type of
methodological design, where process variables underlying GAD are examined in the

context of unidimensional standardised worry topics, is needed for advancing IU research.

Finally, studies of the relationship between IU and worry have typically used
unselected undergraduate student samples with traits of GAD (e.g., de Bruin et al., 2006;
Grenier & Ladouceur, 2004; Koerner & Dugas, 2008; Ladouceur et al., 2000; Ladouceur et

al.,, 1997; Meeten et al., 2012). A movement towards investigations focusing on
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manipulating uncertainty in individuals with GAD (who presumably are highly intolerant
of uncertainty) and non-clinical individuals may help to further clarify the mechanisms of
IU and its clinical implications (Ladouceur et al., 1997). Previously, GAD individuals have
been shown to report experience of strong negative affect elicited by situations that are not
necessarily evocative to controls (Mennin et al., 2005). Further research is therefore
needed to compare the mechanisms underlying 1U in both clinical and non-clinical samples.
Potentially, there may be different threat perception thresholds for uncertainty. Studies
which employ formal diagnostic procedures, such as the Anxiety and Related Disorders
Interview Schedule for DSM-5 (ADIS-5; Brown & Barlow, 2014), in both community and
clinical samples, are also needed to examine the role of attentional bias in 1U.

Extending 1U research to patients seeking treatment for GAD would also provide
the opportunity to further investigate the relationship between 1U, worry and rumination in
relation to appraisal of ambiguous situations. Rumination, a repetitive thought process
about one’s own negative affect (Nolen-Hoeksema, 1991), sadness (Conway, Csank, Holm,
& Blake, 2000) and/or failure experiences (Spasojevic & Alloy, 2001), has been found to
predict changes in both anxiety and depression symptoms (Nolen-Hoeksema, 2000).
Worry thoughts typically focus on problem-solving regarding future events; whereas
ruminative thoughts are more focused on past failures and/or losses (Beck, Brown, Steer,
Eidelson, & Riskind, 1987; Papageorgiou & Wells, 1999). Rumination and worry are
potentially related types of repetitive thinking, albeit differing in content and temporal

orientation (Smith & Alloy, 2009).

Considering the possible overlap between rumination and worry, one area of

research interest is the role of 1U in rumination and worry. Previously, studies have shown
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an association of elevated levels of IU with severe symptoms of depression in
undergraduate students (de Jong-Meyer, Beck, & Riede, 2009; Dugas, Schwartz, et al.,
2004), and individuals meeting diagnostic criteria for major depressive disorder (McEvoy
& Mahoney, 2011; van der Heiden et al., 2010; Yook, Kim, Suh, & Lee, 2010). These
findings, along with existing data on the association of 1U with anxiety disorders (Koerner
& Dugas, 2006), underscore the possibility that IU potentially plays a role as an underlying
cognitive bias in anxiety and depression psychopathology (Carleton et al., 2012; Yook et
al., 2010). Yook et al. (2010) found that worry partially mediated the relationship between
IU and anxiety although rumination fully mediated the relationship between IU and
depression, suggesting that worry and rumination might affect the relationship between 1U,
anxiety, and depression differently. The role of repetitive thoughts in mediating the
relationship between U and appraisal biases in ambiguous situations needs to be further

examined.

Summary and Conclusion

Collectively, a concentrated body of research supports the role of IU in the
development and maintenance of worry/GAD. The IU model proposes direct and indirect
mechanisms via which U contributes to worry: directly by initiating biased threat
appraisals of ambiguous information; and indirectly by influencing subsidiary mechanisms
that have previously been linked to GAD, including cognitive avoidance, metacognitive
beliefs about worry, and negative problem orientation. Despite increasing clinical interest
in targeting 1U as part of GAD treatment protocols, the phenomenology of this construct
has remained largely vague. Although the principal measure of IU, the IUS (Freeston,

Rhéaume, et al., 1994), appears to demonstrate strong psychometric properties, the extent
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to which the IUS items reflect biased threat appraisal remains to be further investigated.
Much also remains to be clarified with regards to the model’s proposed mechanisms and

the specificity of 1U to worry/GAD.

The 1U literature would also benefit from replicating experimental findings in
clinical samples, as the majority of current data on IU come from university student
samples, which are less representative of the clinical population at large. In view of the
model’s hypothesis that [U directly contributes to worry by facilitating biased appraisal of
ambiguous information, direct manipulation of uncertainty can be useful for elucidating the
mechanism mediating IU and worry. Given that GAD is characterised by diffuse concerns
about the inherent uncertainty of daily living (work, interpersonal relationship, health etc.),
it would be valuable for 1U experimental research to use stimuli that encapsulate worry
domains that are of central concern to GAD individuals. This may be particularly relevant
when examining individual differences in cognitive, behavioural, and affective responses to

uncertain situations.

Research Questions and Organisation of Remaining Chapters

The overarching aim of the current research project is to clarify the conceptual

coherence of IU. Key research questions of interest include:

- Are high IU individuals biased in their appraisal of uncertain situations? To what
extent do high IU individuals differ from low 1U individuals in calibrating threat
probability and cost of uncertain outcomes? These questions will be examined
experimentally in both undergraduate and clinical samples. The first two

experiments (Chapters 3 and 4) will use positive, negative and ambiguous scenarios
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to examine threat perception, controllability, and problem orientation, before using
an experimental manipulation of uncertainty to examine the impact of uncertainty

on subsequent threat appraisal.

Is IU better characterised as biased threat appraisal, or negative affect, or both?
Under what kind of uncertain condition is threat appraisal bias more likely to
emerge? Three experiments (Chapters 5-7) will further examine threat appraisal
and affective response with both undergraduate and clinical samples using a

modified covariation bias paradigm.

Is IU specific to GAD? To what extent is IU associated with other anxiety
disorders? The final experiment (Chapter 8) will conduct a cross-sectional
examination of IU in a clinical sample with heterogeneous principal anxiety
disorder diagnoses (GAD, social anxiety disorder, panic disorder, OCD, and

hoarding disorder).
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CHAPTER 3
Intolerance of Uncertainty and Appraisal of Ambiguous Situations

(Experiment 1)

A review of existing research on the U model in Chapter 2 highlights a need for
further investigation of the mechanisms of IU and its role in worry. Central to this
investigation is clarifying the cognitive and affective experiences of information processing

in individuals who are intolerant of uncertainty.

One of the key hypotheses of the IU model is that unambiguously negative events
do not necessarily elicit appraisal bias among individuals with high IU. Rather, biased
appraisal of an ambiguous situation (where outcome is uncertain) might best characterise
the cognitive vulnerability in IU (Dugas, Buhr, et al., 2004; Koerner & Dugas, 2008).
Dugas, Hedayati, et al. (2005) investigated this hypothesis in two separate studies. In the
first study, the authors found a positive association between self-reported IU levels and
recall of words denoting uncertainty (e.g., “Unclear”, “Unpredictable”). In the second
study, individuals with high levels of 1U demonstrated a greater level of concern about
ambiguous vignettes (e.g., “Although on my way out tonight I was stopped in the street™)

relative to those with low levels of U.

Also using a vignette study, Koerner and Dugas (2008) extended the findings from
the second study of Dugas, Hedayati, et al. (2005) and found that high IU individuals
reported greater levels of concerns across positive, negative, and the ambiguous scenarios
relative to low IU individuals. The strongest between-group difference was found in the

ambiguous scenarios.  Furthermore, appraisal of ambiguous situations mediated the
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relationship between IU and worry. Taken together, the above findings are consistent with
the notion that high levels of IU are associated with biased appraisal of ambiguous
information by way of showing inflated concern relative to low IU individuals. However,
there is relatively limited research explicitly addressing the nature of such appraisal bias in
IU, particularly in terms of probability and cost estimates. In the broader worry/GAD
literature, individuals who rate negative outcomes as more likely to occur show higher
levels of worry than individuals who report lower likelihood ratings (Berenbaum,
Thompson, & Bredemeier, 2007; Berenbaum, Thompson, & Pomerantz, 2007; Butler &
Mathews, 1983; MacLeod et al.,, 1991). Higher levels of worrying have also been
associated with an increase in perceived cost of negative outcomes (Berenbaum,
Thompson, & Bredemeier, 2007; Berenbaum, Thompson, & Pomerantz, 2007; Butler &
Mathews, 1983). Furthermore, evidence from cognitive bias research supports the
hypothesis that individuals with GAD have a tendency to make threat-consistent appraisals

and interpretations of ambiguous information (MacLeod & Rutherford, 2004).

To date, very few studies from the 1U literature have directly examined the link
between IU and estimation of outcome probability and cost of threats with respect to
ambiguous situations. Bredemeier and Berenbaum (2008) examined the relationship
between two aspects of the 27-item IUS, uncertainty paralysis and desire for predictability,
and probability and cost estimation of unambiguous threats. Uncertainty paralysis refers to
a sense of feeling unable to function in the face of uncertainty (e.g., “When I am uncertain I
can’t go forward’’), whereas desire for predictability refers to a strong preference for
knowing what will happen in the future (e.g., “I always want to know what the future has in

store for me”). Bredemeier and Berenbaum (2008) found that uncertainty paralysis was
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positively associated with both perceived probabilities and perceived costs for negative
outcomes (e.g., ‘“your health deteriorating’’). Desire for predictability was also positively
associated with cost estimates. Interestingly, desire for predictability was negatively
associated with probability estimates specifically for negative outcomes that are unlikely to
occur, suggesting that 1U may contribute to worry independently of perceived threat

(Bredemeier & Berenbaum, 2008; Dugas, Gosselin, et al., 2001).

Considering that the data reported by Bredemeier and Berenbaum (2008) speak to
appraisal of unambiguous threats, it would be useful to further investigate the contribution
of IU to worry via biased appraisal of ambiguous situations. Findings from Dugas,
Hedayati, et al. (2005) and Koerner and Dugas (2008) suggest that over-estimation of threat
outcome probability and cost with respect to ambiguous situations may help to distinguish

individuals who are highly intolerant of uncertainty from low IU individuals.

Examining more specific appraisal dimensions that have been implicated in
pathological worry could also help to further understand why high IU individuals find
ambiguous situations distressing. For example, a decrease in perceived control over
negative events has been hypothesised as a generalised vulnerability factor that increases
the risk of developing an anxiety disorder and contributes to the maintenance and
exacerbation of anxiety symptoms (Barlow, 2002). To date, there is little research on the
relationship between IU and perceived controllability. Similarly, the construct of negative
problem orientation is embedded in the IU model (Dugas, Gagnon, et al., 1998; Robichaud
& Dugas, 2005a), following a body of research showing that worry often reflects poor
problem-solving confidence (Borkovec, 1985; Davey, 1994; Dugas et al., 1995; Stober,

Tepperwien, & Staak, 2000). However, apart from one study by Dugas et al. (1997) who
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reported that IU and problem orientation are strong predictors of trait-like worry in
undergraduate students, there is little research that explicitly addresses the relationship
between IU and problem orientation in response to ambiguous situations.  Finally,
although desire for predictability has been identified as one of the dimensions of U
(Berenbaum et al., 2008), it is not clear if and to what extent high and low IU individuals

differ in perception of their ability to anticipate or predict what will occur in the future.

As IU represents a set of trait-like beliefs about the meaning and consequences of
uncertainty, it might be more experimentally feasible to manipulate uncertainty of a task,
rather than IU beliefs. To date, there is limited research on how individuals high in U
respond to uncertainty using experimental manipulations. de Bruin et al. (2006) asked
undergraduate participants to complete a set of word-association tasks. The authors
manipulated participants’ level of uncertainty by providing pre-task information to half of
the participants that they would probably do well as the tasks were developed to measure
the 1Q of young teenagers (easy task condition). The other half of the participants were
informed that the task was developed to measure the 1Q of highly gifted people (difficult
task condition). Participants were unaware that half of the task was in fact unsolvable.
When participants expected to perform well but struggled with the task, this experience
rendered them feeling more uncertain about their performance. Results showed that 1US
scores were positively associated with task-related worry. Contrary to the authors’
prediction, however, participants in the difficult task condition did not differ from those in

the easy task condition in terms of self-reported worry.

Experimental manipulation of task uncertainty may also affect high U individuals

in ways other than increasing worry severity. Ladouceur et al. (1997) found that the more
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intolerant an individual was the more cues they sought before responding in a moderately
ambiguous inference task. Rosen and Knauper (2009) manipulated both U beliefs and
situational uncertainty (regarding possible contraction of a fictitious viral infection) and
found that participants in the increased 1U belief and high situational uncertainty condition
sought information and worried more than participants in the decreased 1U belief and low
situational uncertainty condition. Together, the above findings highlight a tendency
amongst high 1U individuals to engage in active, approach-focused behaviours in order to
increase feelings of certainty. However, further clarification is necessary to establish the
way in which high U individuals respond to uncertain situations, as the nature of these

responses would help to explain the mechanisms of 1U in worry.

The Current Study

The aim of Experiment 1 was to extend the work of Koerner and Dugas (2008) on
biased appraisal of ambiguous situations in individuals with high IU. Using two groups of
participants with extremely low and extremely high 1U levels, we first examined levels of
concern as well as other appraisal dimensions in response to ambiguous situations. These
additional appraisal dimensions include probability and cost estimates of negative
outcomes, perception of controllability, confidence in problem-solving abilities, and
perception of predictability. It was predicted that in response to ambiguous situations, high
IU participants would show 1) greater levels of concern (replicating Koerner & Dugas,
2008), 2) overestimation of threat outcome probability, 3) overestimation of cost in
response to ambiguous scenarios, 4) less controllability, 5) less confidence in problem-

solving abilities, and 6) less predictability, relative to low 1U participants.
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The second aim of the current study was to investigate the impact of experimental
manipulation of uncertainty on individuals with high 1U, using written feedback which has
been shown to be an effective manipulation methodology for inducing feelings of
uncertainty and generate cognitions consistent with the feedback (Rosen & Knauper, 2009).
In the current study, participants received either ambiguous or unambiguous feedback in
writing. The bogus ambiguous feedback was designed to evoke feelings of uncertainty in
participants about their relative performance on the first vignette task, without any direction

as to how they could improve their performance on the second vignette task.

Hypotheses with respect to the effect of manipulation were based on the initiation-
termination account that worry may be terminated when an individual achieves a sense of
closure where they have taken all the actions that could reasonably be taken to cope with a
threat (Berenbaum, 2010). It is unclear from Berenbaum (2010) whether such actions
necessarily represent efficient strategies, or they reflect a tendency amongst GAD
individuals to seek reassurance (ref). If the latter, then it could be expected that compared
to low IU participants, high 1U participants in the current study who received the
ambiguous feedback may attempt to take actions that help them to cope with feelings of
uncertainty. This may be manifested in a further shift in their ratings on the second
vignette task, instead of repeating response patterns as on the first vignette task. That is,
high 1U participants were expected to show a further increase in ratings of concern,
negative outcome probability and cost ratings, and a further decrease in ratings of

controllability, problem-solving confidence, and outcome predictability.
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Method

Participants

Prospective participants were selected from a pool of 92 undergraduate psychology
students using cut-off scores derived from the undergraduate norms for the 1US-12 total
scores (M = 25.85, SD = 9.45) reported by Carleton et al. (2007). Participants were
classified as either having high 1US-12 scores (39 or above) or low 1U scores (23 or below).
These cut-off scores correspond to the top 10% and bottom 40% of the sample used to
validate the IUS-12 (Carleton, Norton, et al., 2007). The cut-off for the High 1U group is
similar to the mean 1US-12 score of 40.38 for a sample of clinical GAD participants

reported by Carleton et al. (2012).

Considering that existing research has mostly examined 1U as a trait-like variable
(Buhr & Dugas, 2002), it could be expected that individual 1US-12 scores would remain
relatively stable over the period between initial screening and the main study. The 1US-12
was re-administered at the end of the experiment to confirm group membership. 12
participants were excluded as their post-experiment 1US-12 scores differed considerably
from their screening 1US-12 responses, leaving a sample of 40 low IU participants (14 men,
26 women) and 40 high U participants (10 men, 30 women). The final sample comprised
80 participants (24 men, 30%; 56 women, 70%, Mye = 21.14 years, SD = 4.81).
Participants were randomly allocated to either the unambiguous feedback (n = 39) or
ambiguous feedback (n = 41) condition. Randomisation of participants was conducted
within the high and low IU samples. Participants received either course credit or cash

payment for their participation.
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The current study was designed with a sample size comparable to previous studies
that investigated differences between IU groups in response to manipulation of ambiguity
(de Bruin et al., 2006; Ladouceur et al., 2000). A power analysis showed that the current
study had approximately 75% power to detect a moderate effect size (Cohen's d = 0.60) for

between-group contrasts and Group X repeat interaction contrasts.

Materials and Measures
Vignette Task

The vignette task used in the present study was based on the task used by Koerner
and Dugas (2008), with additional appraisal dimensions for the purpose of the current
experiment. In addition to ratings of concern (“How concerned would you be in this
situation?”), five appraisal dimensions were included to assess 1) controllability (“How in
control would you feel in this situation?”), 2) confidence in problem-solving effectiveness
(“How confident would you feel about solving any unforeseen problem(s) that may arise in
this situation?”), 3) negative outcome probability (“How likely do you think a negative
outcome will occur?”), 4) cost of negative outcome (“How bad would the negative outcome
be?”), and 5) outcome predictability (“How much do you think you can predict the
outcome?”). Following Koerner and Dugas (2008), ratings were made on a five-point

scale.

The vignettes used in the current study were selected from a pool of 90 vignettes
(30 positive, 30 negative, and 30 ambiguous scenarios), all of which were worded in the
first person. Each of the vignette tasks consisted of 10 positive, 10 negative, and 10

ambiguous scenarios. The vignettes covered 11 content areas: friendships, romantic
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relationships, family relationships, academic performance, work competence, finances,
one's own health, health of loved ones, threat of physical harm, or danger, the future, and
self-concept. Of the 90 vignettes, 52 originated from Koerner and Dugas (2008), who
selected their vignettes from the Ambiguous/Unambiguous Situations Diary (AUSD;
Davey et al., 1992). An additional 38 vignettes were constructed as the original 52 were
insufficient for the needs of the experiment. The AUSD assesses appraisal biases and is
composed of positive, negative, and ambiguous scenarios, which have been used in
previous studies examining the relation of worry-related processes to the interpretation of
ambiguous situations (Davey et al., 1992; Dugas, Hedayati, et al., 2005; Rassin & Muris,

2005).

The additional 38 vignettes were constructed and pilot tested with ten participants
who were unaware of the aims of the main experiment. Of the 38 vignettes, 19 were
positive scenarios and 19 negative. Participants evaluated the valence of each scenario on a
nine-point scale from 1 (Not at all pleasant) to 9 (Very pleasant), as well as ambiguity of
each scenario, also on a nine-point scale from 1 (Not at all ambiguous) to 9 (Very
ambiguous). Furthermore, participants were asked to classify each scenario into one of the
11 content area categories described earlier. As expected, the positive scenarios were rated
as most pleasant, (M = 7.78, SD = .40), and the negative scenarios least pleasant (M = 1.85,
SD =.79). A one-way within-subjects analysis of variance (ANOVA) was performed to
test for differential valence ratings between the three types of scenarios. Results showed
that the positive scenarios were rated as significantly more pleasant relative to the negative
and the ambiguous scenarios, F(1, 9) = 228.43, p < .05; 95% CI (in SD units) = 6.82, 9.22.

Furthermore, the ambiguous scenarios were rated as significantly more pleasant than the
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negative scenarios, F(1, 9) = 266.43, p < .05; 95% CI = 4.28, 5.66.

The ambiguous scenarios were rated as most ambiguous (M = 6.38, SD = 1.22), and
the positive scenarios least ambiguous (M = 2.59, SD = 1.26). Results from a one-way
within-subjects ANOVA showed that the ambiguous scenarios were rated as significantly
more ambiguous relative to the positive and negative scenarios, F(1, 9) = 21.60, p < .05;
95% CI = 1.06, 3.07, with no difference between the positive and negative scenario types,

F(1,9)=3.18,p =.11; 95% Cl = -1.72, .20.
Manipulation Feedback

To maximise experimental control, the performance feedback provided to
participants were presented in a written format. In the ambiguous feedback condition,
participants were informed that based on their responses to the first vignette task, their
performance was not clear, that their sensitivity to interpersonal situations varied and it was
not clear what level of appraisal skills they have. In the unambiguous feedback condition,
unambiguously positive feedback was given to the participants with regard to their
interpersonal sensitivity and appraisal skills. The two different types of feedback are

attached in Appendix A.

A pilot study was carried out to ascertain the degree of ambiguity and pleasantness
for the ambiguous feedback relative to the unambiguous feedback. A convenience sample
of 21 individuals (eight men, 13 women, Mage = 33.60 years, SD = 5.12) participated in the
pilot study. Participants were asked to read the ambiguous and unambiguous feedback
statements, and rate each statement the level of pleasantness (1 = Not at all pleasant and 9
= Very pleasant) and ambiguity (1 = Not at all ambiguous and 9 = Very ambiguous) on a

nine-point scale. One-sample t test results revealed that not only was the ambiguous
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feedback (M = 7.10, SD = 1.61) rated as significantly more ambiguous than the neutral
rating of 5, t(20) = 5.97, p < .05, it was also rated as significantly more ambiguous than the
unambiguous feedback (M = 2.90, SD = 1.73); t(20) = 12.98, p < .05. The unambiguous
feedback (M = 8.10, SD = .89) was also rated as significantly more pleasant than the
ambiguous feedback (M = 4.14, SD = 1.01), t(20) = 6.85, p < .05. All correlations between

pleasantness and ambiguity ratings for each feedback were negative and non-significant.
Self-report Questionnaires

The 12-item Intolerance of Uncertainty Scale (Carleton, Norton, et al., 2007) was
used to define the two IU membership groups. The IUS-12 is a short form of the original
27-item IUS (Freeston, Rhéaume, et al., 1994) that measures reactions to uncertainty,
ambiguous situations, and the future. Items are scored on a five-point scale ranging from 1
(Not at all characteristic of me) to 5 (Extremely characteristic of me), and total scores can
range from 12 to 60. The IUS-12 has excellent internal consistency and correlates highly
with the original scale, r = .96 (Carleton, Norton, et al., 2007; McEvoy & Mahoney, 2011).
Additionally, confirmatory factor analyses have demonstrated the stability of the two-factor
structure of the 1US-12 (Carleton et al., 2007), ¥*(119) = 307.66, p < .001; GFI = .95; AGFI
=.93; CFI =.93; RMSEA = .041 (90% CI: .04-.05) (Helsen, Van den Bussche, Vlaeyen, &
Goubert, 2013). Psychometric properties of the 1US-12 have been replicated in clinical and
nonclinical samples (Carleton, Norton, et al., 2007; Carleton, Sharpe, et al., 2007; McEvoy

& Mahoney, 2011). Cronbach’s alpha for the current sample was .94 for the total score.

The Penn State Worry Questionnaire (PSWQ; Meyer et al., 1990) was used to
assess participants’ self-reported tendency to worry. This is a 16-item non-content based

measure of the intensity and excessiveness of worry, with excellent internal consistency (a
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= .86 -.93; Molina & Borkovec, 1994). Additionally, correlations between the PSWQ and
measures of anxiety, depression, and emotional control have supported the construct,
convergent and discriminant validity of the measure in clinical and community samples
(Brown et al., 1992). The PSWQ has also demonstrated good test—retest reliability (r = .74
to .92) across time frames of two-ten weeks in undergraduate samples (Meyer et al., 1990;
Molina & Borkovec, 1994). Cronbach’s alpha for the current sample was .95 for the total

Score.

The 21-item Depression, Anxiety and Stress Scale (DASS-21; Lovibond &
Lovibond, 1995) were used to assess participants’ state depression, anxiety, and stress
symptoms. Responses to each item are answered using a four-point rating-scale from 0
(Did not apply to me at all) to 3 (Applied to me very much, or most of the time) relating to
the past week. The depression scale has high internal consistency with Cronbach’s alpha
ranging from .88 - .94 (Antony, Bieling, Cox, Enns, & Swinson, 1998; Henry & Crawford,
2005). The convergent and discriminant validity of the DASS has been demonstrated
through its correlation with other measures of depression, anxiety, positive affect, and
negative affect (Crawford & Henry, 2003). Cronbach’s alpha for the current sample was

.91 (depression), .84 (anxiety), and .89 (stress).

The Cognitive Avoidance Questionnaire (CAQ; Gosselin et al., 2002; English
translation, Sexton & Dugas, 2008) is a 25-item scale that assess the use of five cognitive
avoidance strategies, including Thought Suppression, Thought Substitution, Distraction,
Avoidance of Threatening Stimuli and the Transformation of Images into Thoughts. The
English version of the CAQ has demonstrated excellent internal consistency (a = .95) and

sound stability over four to six weeks (test-retest reliability r = .85 for the total scale)
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(Sexton & Dugas, 2008), comparable to the original French version (Gosselin et al., 2002).
Additionally, the CAQ has demonstrated evidence of convergent and divergent validity
with measures of worry, thought suppression, and dispositional coping styles (Sexton &

Dugas, 2008). Cronbach’s alpha for the current sample was .96 for the total score.

The 12-item Negative Problem Orientation Questionnaire (NPOQ; Gosselin,
Pelletier, & Ladouceur, 2001; English translation, Robichaud & Dugas, 2005a, 2005b)
assesses a general predisposition in negative problem orientation, including perceived
threat of problems to well-being, ineffectiveness or lack of confidence in one’s own
problem solving abilities, the tendency to be pessimistic about the outcome, and low
frustration tolerance. The English version of the NPOQ has demonstrated excellent internal
consistency (o = .92), good re-test reliability (r = .80, p < .01), and good convergent and
discriminant validity (Robichaud & Dugas, 2005a, 2005b). Cronbach’s alpha for the

current sample was .97 for the total score.
Manipulation checks

Six questions were administered following the completion of the second vignette task

to check that the performance feedback was effective. These questions included:

1) Not being sure of performing well concerned me.
2) If I had been sure of performing well, I would have been less bothered by the task.
3) I found it was a shame that there were no guarantees that | was performing well.

4) If 1 had been sure of performing well, | would have been less preoccupied by the

task.
5) The uncertainty of performing well caused me distress.

6) Not being sure of performing well affected my confidence.
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Participants were asked to rate on a five-point scale ranging from 1 (Not at all
characteristic of me) to 5 (Entirely characteristic of me) the extent to which each state was
characteristic of them. The manipulation check items were modelled after the manipulation
check items used by Ladouceur et al. (2000), relating to participants’ beliefs about
uncertainty regarding the performance feedback. All the manipulation check items were
positively and significantly correlated with the full 1US-12 scale (correlation coefficients

ranged from .24 to .69, all p’s < .05).

Procedure

Participants were provided with details about the nature of the tasks involved in the
experiment, including reading vignettes, providing ratings, and completing self-report
questionnaires. After completing informed consent, participants were asked to complete
the first vignette task, which consisted of reading 30 scenarios, and to imagine that the
events described therein were happening to them personally. For each scenario, participants
were asked to provide ratings for the six outcome variables (concern, controllability,
confidence in problem-solving abilities, outcome probability, cost, and predictability).
Upon completing the first vignette task, participants received either ambiguous or
unambiguous feedback with respect to how well they could evaluate the appropriate level
of concern in various common situations. Participants then proceeded to complete the
second vignette task, followed by the manipulation check and the self-report measure
battery. Upon completion of all tasks, participants were debriefed about the full objectives,
hypotheses and clinical implications of the current experiment and were given an

opportunity to ask questions. The task took approximately 50-60 minutes to complete.
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Scoring and Analysis

Ratings on each of the appraisal domains were linearly transformed to a scale
ranging from 0 to 100%. The current experiment followed a 2 x 2 x (3) x (2) factorial
design, where 1U Group (Low IU vs. High 1U) and Feedback Condition (Ambiguous vs.
Unambiguous) constituted between-groups factors. The two within-subjects factors refer to
Scenario Type (positive, negative, and ambiguous) and Time (baseline and post-
manipulation). The dependent variables, including concern, perceptions of controllability
and problem-solving effectiveness, probability and cost of negative outcomes, and
predictability, were analysed as dependent variables by a set of planned non-orthogonal
contrasts using a multivariate, repeated measures model, with the decision-wise error rate

set at o = .05 (O’Brien & Kaiser, 1985).

The group contrasts compared 1) the High IU to the Low IU group, and 2) the
Ambiguous Feedback condition to the Unambiguous Feedback condition. The time
contrast examined the difference between responses at baseline (T1) and post-manipulation
(T2). The scenario contrasts examined the difference between 1) the negative and positive
scenarios, 2) the positive and ambiguous scenarios, and 3) between the negative and
ambiguous scenarios. As the scenario factor (positive/ambiguous/negative) did not lend
itself to orthogonal contrasts, three pair-wise contrasts were tested for this factor alone.
Bonferroni correction was not used in order to maintain power and comparability with the
remaining analyses. All interactions between IU Group, Feedback Condition, Time, and
Scenario Type contrasts were also tested. For each contrast, effect sizes are reported using
standardised 95% confidence intervals (CI; scaled in SD units). All reported analyses were

conducted using the PSY Statistical Program (Bird, Hadzi-Pavlovic, & Isaac, 2000).
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Follow-up exploratory analyses were also conducted in order to clarify the pattern
of results within- and between-groups for each dependent measure. In order to maintain
statistical power, these exploratory analyses did not involve any correction for inflation of

Type 1 errors. Therefore, these exploratory results should be interpreted with caution.

Results

Group Classification

Koerner and Dugas (2008) found that 51% of their high IU participants had
cognitive and somatic symptoms, as indexed on the Worry and Anxiety Questionnaire
(WAQ; Dugas, Freeston, et al., 2001), consistent with a diagnosis of GAD. However, 59%
of their low IU participants also met the cognitive and somatic criteria for GAD using the
same measure. The current experiment used the PSWQ (Meyer et al., 1990) to assess
severity of worry. It has been suggested that a cut-off score of 62 on the PSWQ would
accurately detect 75% of GAD participants and can accurately identify non-cases of GAD
with 86% specificity (Behar, Alcaine, Zuellig, & Borkovec, 2003). In the current study,
50% of the High 1U participants showed a PSWQ score greater than the cut-off score of 62,
and only 5% of participants in the Low IU group scored greater than the cut-off score.
Thus, the classification approach used for the current sample yielded two groups that were
far less overlapped in U and worry compared to the group classification method used in

Koerner and Dugas (2008).

The means and standard deviations on the self-report questionnaires for both 1U

groups are presented in Table 3.1. As expected, the High IU group reported a significantly
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higher mean 1US-12 score than the Low IU group, t(76) = 17.19, p < .05. The High IU
group also reported a significantly higher mean PSWQ score, t(78) = 8.13, p < .05, and a
higher mean DASS-Depression score, t(78) = 5.42, p < .05, than the Low IU group. As
shown in Table 3.2, there was no significant mean difference between the feedback groups
on all post-experiment self-report questionnaires. Furthermore, there was no significant

association between participant gender and IU group, Xz =.95,p>.05.

-ll\-/litzallr?sg(-li/i) and standard deviations (SD) for all self-report variables by 1U group.

Low IU High IU

(n =40) (n =40)

M SD M SD  t(1,78)

Total IUS-12 23.10 4.87 44.33 5.98 17.19°
Prospective 1U 15.11 3.45 26.46 3.71 13.907
Inhibitory 1U 8.11 2.19 17.87 372 13.99
PSWQ 42.20 10.76 61.03 9.92 8.13"
DASS Depression 5.25 5.63 15.35 10.34 5427
DASS Anxiety 3.63 3.69 14.00 9.61 6.38"
DASS Stress 7.10 5.89 20.40 10.61  6.93
CAQ Total 55.05 18.75 81.78 16.59 6.75
NPOQ 20.38 7.69 39.50 1054  9.27°

p<.05
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Table 3.2.
Means (M) and standard deviations (SD) for all self-report variables by
manipulation group.

Unambiguous Ambiguous
Feedback Feedback
(n=39) (n=41)
M SD M SD t(1, 78)
Total 1US-12 33.24 11.16 34.18 12.84 34
Prospective 1U 20.34 6.32 21.36 7.16 .66
Inhibitory 1U 12.89 5.44 13.21 6.17 23
PSWQ 50.74 12.69 52.44 15.22 .54
DASS Depression 10.26 8.71 10.34 10.68 .04
DASS Anxiety 7.97 7.81 9.61 9.89 .82
DASS Stress 13.28 10.08 14.20 11.63 .38
CAQ Total 67.05 20.93 69.71 23.42 53
NPOQ 30.15 13.56 29.73 13.19 14

Manipulation Efficacy Check

Ratings on the manipulation check items were linearly transformed to a scale
ranging from O (Not at all characteristic of me) to 100% (Extremely characteristic of me)
for the purpose of consistency in data presentation across the manipulation check and main
analyses. No significant skew was observed following linear transformation. Responses
were averaged over the six manipulation check items for each participant to form a
composite score. The Ambiguous Feedback condition showed a greater absolute mean
score (M = 51.02, SD = 24.06) relative to the Unambiguous Feedback condition (M =
4411, SD = 23.21). In particular, there was a significant difference between the two
feedback groups in response to the question “If I had been sure of performing well, I would

have been less bothered by the task”, t(70) = 2.69, p < .01. However, the difference in mean
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scores between the two manipulation conditions did not reach statistical significance, t(70),
1.24, p =.22. The High IU group (M = 62.96, SD = 15.62) reported a significantly greater
mean score in response to the manipulation check items relative to the Low IU group (M =
32.82, SD = 20.62), t(70) = 6.96, p <.01. There was no interaction between IU Group and

Feedback Condition (F < 1).

Effects of Ambiguous Feedback on Appraisal

Results from contrast analyses for baseline appraisals showed a similar overall
pattern of responses as post-manipulation data. As such, the results reported below pertain

to post-manipulation data only.
Concern

Figure 3.1 shows mean concern ratings at baseline (T1) and post-manipulation (T2)
for the positive scenarios (top panel), negative scenarios (middle panel), and ambiguous
scenarios (bottom panel). The four participant groups represent Low and High U

participants who received unambiguous feedback or ambiguous feedback.

Averaged across Feedback Condition and Time, the High IU group showed
significantly greater concern in all scenario types relative to the Low IU group, F(1, 76) =
21.60, p <.05; 95% CI = .46, 1.15. In particular, the High IU group reported significantly
greater concern for ambiguous scenarios than the Low 1U group, F(1, 78) = 27.18, p < .05;

95% CI =.72, 1.61.

There was no significant difference in concern ratings between the two feedback
groups averaged over IU Group, Time, and Scenario Type (F < 1), nor between T1 and T2

(F = 2.69). Averaged across IU Group, Feedback Condition and Time, participants
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reported significantly greater concern for the negative scenarios (M = 81.42, SD = 11.86)
than positive scenarios (M = 37.17, SD = 30.11), F(1, 76) = 227.11, p < .05; 95% CI = 1.87,
2.44. For this comparison, High 1U participants showed particularly greater concern with
respect to the positive scenarios (M = 48.09, SD = 30.70) relative to the Low IU group (M =
26.25, SD = 25.48) averaged across time, leading to a significant interaction between the

negative-positive comparison and 1U Group, F(1, 76) = 4.09, p <.05; 95% CI = .01, 1.15.
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Figure 3.1. Mean concern ratings (%) at baseline (T1) and post-manipulation

(T2).
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Participants reported an intermediate level of concern for the ambiguous scenarios
(M =60.08, SD = 17.47), which was significantly greater than the positive scenarios, F(1,
76) = 109.48, p < .05; 95% CI = .90, 1.33, and lower than the negative scenarios, F(1, 76) =
277.02, p < .05; 95% CI = .92, 1.16. There was a significant interaction between the
ambiguous-negative comparison and 1U Group, F(1, 78) = 8.92, p <.05; 95% CIl = .12, .62,
reflecting a smaller difference between High and Low U groups for the negative scenarios
compared to the ambiguous scenarios. None of the other Scenario Type x IU Group

interaction effects was significant (Fs < 1).
Controllability

Figure 3.2 shows the mean controllability ratings at baseline (T1) and post-
manipulation (T2). There was no significant difference between 1U groups averaged over
scenario types and time, F(1, 76) = 2.04, p = .15; 95% CI = -.09, .55, nor between the two
feedback groups (F < 1). Although the overall comparison between T1 and T2 did not
reveal any significant difference (F = 1.80), there was an interaction between this
comparison and IU Group, F(1, 76) = 4.36, p < .05; 95% CI = .01, .47. This interaction
was mostly driven by a significant decrease in controllability ratings by the Low 1U group
at T2 relative to T1, F(1, 39) =5.26, p <.05; 95% CI = .03, .49. The pattern of means for
the Low IU group indicates a slightly greater decrease in perceived controllability in
participants who received the ambiguous feedback relative to those who received the

unambiguous feedback.
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Figure 3.2. Mean controllability ratings (%) at baseline (T1) and post-

manipulation (T2).
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Participants reported significantly more controllability for positive scenarios relative
to the negative scenarios, F(1, 76) = 287.64, p < .05; 95% CI = 2.03, 2.58. Controllability
ratings for the ambiguous scenarios were significantly lower than the positive scenarios,
F(1, 76) = 248.49, p < .05; 95% CI = 1.46, 1.88, and greater than the negative scenarios,
F(1, 76) = 83.16, p < .05; 95% CI = .50, .78. None of the other Scenario Type x IU Group

interaction effects was significant (largest F = 3.69).
Confidence in Problem-Solving Effectiveness.

Figure 3.3 shows the mean confidence ratings at baseline (T1) and post-
manipulation (T2). Averaged across scenario types and time, High U participants reported
significantly lower level of confidence in their problem-solving abilities relative to Low U
participants, F(1, 76) = 17.69, p < .05; 95% CI = .38, 1.06. Averaged across scenario types,
time, and 1U groups, there was no difference between the two feedback groups, F(1, 76) =
1.74, p = .19; 95% CI = -.12, .57. There was no difference in confidence ratings between
T1and T2 (F < 1). Participants reported significantly greater confidence in their problem-
solving abilities for the positive scenarios relative to the negative scenarios, F(1, 76) =
351.54, p < .05; 95% CI = 2.08, 2.58. Confidence ratings for the ambiguous scenarios were
significantly lower than the positive scenarios, F(1, 76) = 274.31, p < .05; 95% CI = 1.31,
1.67, and greater than the negative scenarios, F(1, 76) = 137.84, p < .05; 95% CI = .70, .99.
None of the Scenario Type x IU Group interaction effects was significant (largest F =

1.47).
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Negative Outcome Probability

Figure 3.4 shows the mean negative outcome probability ratings at baseline (T1)
and post-manipulation (T2). Averaged across feedback groups, scenario types and time,
High 1U participants reported significantly greater negative outcome probability relative to
Low IU participants, F(1, 76) = 23.04, p < .05; 95% CI = .46, 1.11. Averaged across 1U
groups, scenario types and time, there was no significant difference between the two
feedback groups, F(1, 76) = 1.62, p = .21; 95% CI = -.53, .12. There was no significant

difference in probability ratings between T1 and T2 (F = 2.61).

Participants indicated significantly greater probability of a negative outcome for the
negative scenarios relative to the positive scenarios, F(1, 76) = 501.53, p < .05; 95% CI =
2.72, 3.25. Probability ratings for the ambiguous scenarios were greater than the positive
scenarios, F(1, 78) = 298.20, p < .05; 95% CI = 1.40, 1.76, and lower than the negative
scenarios, F(1, 78) = 237.87, p < .05; 95% CI = 1.23, 1.59. None of the Scenario Type x

IU Group interaction effects was significant (largest F = 2.08).
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Negative Outcome Cost

Figure 3.5 shows the mean cost ratings at baseline (T1) and post-manipulation (T2).
Averaged across feedback groups, scenario types and time, High IU participants reported
significantly greater cost associated with a negative outcome relative to Low IU
participants, F(1, 76) = 9.97, p < .05; 95% CI = .22, .97. Averaged across IU groups,
scenario types and time, there was no significant difference between the two feedback
groups, F(1, 76) = 2.21, p = .14; 95% CI = -.66, .10. There was no significant difference in
cost estimates between T1 and T2 (F = 1.10). As would be expected, participants reported
significantly greater cost for the negative scenarios relative to the positive scenarios, F(1,
76) = 353.91, p < .05; 95% CI = 1.67, 2.06. Cost ratings for the ambiguous scenarios were
significantly greater than the positive scenarios, F(1, 76) = 288.97, p < .05; 95% CI = .90,
1.13, and significantly lower than the negative scenarios, F(1, 78) = 152.41, p < .05; 95%
Cl =.71, .99. None of the Scenario Type x IU Group interaction effects was significant

(largest F = 2.04).
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Outcome Predictability

Figure 3.6 shows the mean predictability ratings at baseline (T1) and post-
manipulation (T2). Averaged across feedback groups, time, and scenario types, there was
no significant difference between the IU groups in ratings of outcome predictability (F < 1).
Averaged across IU groups, time, and scenario types, there was no significant difference
between the two feedback groups (F < 1). Predictability ratings did not differ significantly
between T1 and T2 (F < 1). Overall, participants reported significantly greater outcome
predictability for the positive scenarios relative to the negative scenarios, F(1, 76) = 19.20,
p < .05; 95% CI = .29, .76. Predictability ratings for the ambiguous scenarios were
significantly lower than the positive scenarios, F(1, 76) = 84.99, p < .05; 95% CI = .67,
1.04, and greater than the negative scenarios, F(1, 76) = 21.73, p < .05; 95% CI = .19, .47.

None of the Scenario Type x IU Group interaction effects was significant (Fs < 1).
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Correlation and Regression Analyses

A bivariate correlation analysis was conducted to exame the relationship between
the six outcome variables (concern, controllability, confidence, probability, cost, and
outcome predictability) with respect to the ambiguous scenarios, and self-report
questionnaires (PSWQ, 1US-12, CAQ, NPOQ, DASS Depression, and DASS Anxiety).
Correlation results were averaged across T1 and T2, as initial correlation analyses showed
similar patterns of correlation coefficients across the two time points. The correlation

coefficients for outcome variables and self-report questionnaires are shown in Table 3.2.

Correlations between all self-report questionnaires were significant and positive.
Within the outcome measures, concern was significantly correlated with probability and
cost ratings. Confidence in problem-solving abilities was significantly correlated with all
of the other outcome measures. Controllability was significantly correlated with all of the
outcome measures except for concern. Predictability was not correlated with any of the

other outcome measures.

Of the six outcome measures, concern and probability ratings were positively and
significantly correlated with all of the self-report questionnaires. Cost was positively and
significantly correlated with all of the self-report questionnaires except the CAQ.
Confidence in problem-solving abilities was negatively and significantly correlated with all
of the self-report questionnaires. Outcome predictability was negatively and significantly
correlated with NPOQ and DASS Depression, but not with the other self-report
questionnaires. Controllability was significantly correlated with NPOQ, but not with the

other self-report questionnaires.
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Pearson bivariate zero-order correlation coefficients for self-report and outcome variables for the ambiguous scenarios.

IUS-12 CAQ NPOQ DASS DASS DASS Concern ControlConfidenceProbability Cost Predict

Tot*zil _ _ DeB* An1<* Strgg,s _ _ _ *
PSWQ 77 49 69 46 50 56 A7 -16  -.37 41 25 -11
IUS-12 Total 65" 797 577 60" 65" 577 -15  -447 437 317 -11
CAQ 637 377 46" 517 35" -04  -297 28 16 -.07
NPOQ 687 60" 707 437 -317 -577 537 46" -25"
DASS Dep 737 a7 397 -19  -317 36" 427 -23"
DASS Anx 77 547 -19  -407 377 35" -13
DASS Stress 387 -25° =347 427 457 -12

Note. PSWQ = Penn State Worry Questionnaire; 1US-12 Total = Intolerance of Uncertainty Scale total score; 1US-12 Inh = Inhibitory
IU subscale; 1US-12 Pro = Prospective IU subscale; CAQ = Cognitive Avoidance Questionnaire total score; NPOQ = Negative
Problem Orientation Questionnaire total score; DASS Dep = Depression Anxiety Stress Scales Depression subscale; DASS Anx =

Depression Anxiety Stress Scales Anxiety subscale.

“p<.01
p<.05



84

Bivariate correlation analysis also showed that mean response to the manipulation
check items was significantly correlated with ratings of concern (r = .60 p <.01), control (r
= -.28 p <.05), confidence (r = -.56 p <.01), probability (r = .55 p <.01), and cost (r = .37 p
<.01). The correlation between manipulation check and ratings of predictability was not

significant (r = .-.08, p = .52).

In view of the significant correlations between self-report measures and the
outcome measures for the ambiguous scenarios, an exploratory analysis was conducted
using linear regression to examine potential factors contributing to the variance in ratings of
concern, controllability, confidence, probability, cost, and outcome predictability. 1US-12,
PSWQ, NPOQ, CAQ, DASS-Depression, and DASS-Anxiety were entered as predictors.
Results showed that both IUS-12 and DASS-Anxiety were significant predictors of ratings
of concern for the ambiguous scenarios, R® = .39, F(6, 71) = 7.71, p < .05; 1US-12, f = .51,
p < .05; DASS-Anxiety, B = .34, p < .05, but not PSWQ, NPOQ, CAQ, nor DASS-
Depression. NPOQ and DASS-Depression were significant predictors of ratings of
confidence in problem solving, R? = .37, F(6, 71) = 6.79, p < .05; NPOQ, p = -.76, p < .05;
DASS-Depression, = .35, p < .05. Of the six predictors, only NPOQ was a significant

predictor for ratings of controllability, probability, and cost.

Discussion

The aim of Experiment 1 was to investigate the appraisal dimensions in high 1U
individuals, and to examine whether manipulation of ambiguity associated with task

performance would affect appraisals. It was anticipated that compared to low IU
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participants, high U participants woud show: 1) greater levels of concern for ambiguous
situations, 2) less controllability, 3) less confidence in problem-solving abilities, 4)
overestimation of threat outcome probability, 5) overestimation of cost in response to

ambiguous scenarios, and 6) less outcome predictability.

Confirming the hypotheses, High IU participants reported significantly higher levels
of concern with respect to the ambiguous scenarios compared to Low IU participants,
averaged over feedback groups and time. Both of the IU group interactions involving the
negative scenarios with respect to concern ratings appear to have been a predominant effect
of the negative scenario across groups (i.e., all groups react strongly with concern to the
negative scenarios), which may have restricted range and sensitivity of the measure
compared to positive and ambiguous scenarios. These findings also suggest that biased
appraisal of an ambiguous situation might better characterise the cognitive vulnerability in
IU compared to unambiguously negative events (Dugas, Buhr, et al., 2004; Koerner &
Dugas, 2008). Results from simultaneous multiple linear regression analysis showed that
IU, not worry or depressed mood, predicted ratings of concern, suggesting information
processing bias in IU with respect to ambiguous situations (Dugas, Hedayati, et al., 2005;

Koerner & Dugas, 2008).

The pattern of IU group difference was greater for the ambiguous scenarios than
positive and negative scenarios on four of the six outcomes variables (controllability,
problem-solving confidence, cost, and predictbility). It was somewhat surprising that the
largest 1U group difference in ratings of concern was observed for the positive scenarios,

rather than the ambiguous ones. Koerner & Dugas (2008) found that high and low IU
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individuals differed in their appraisals of ambiguous situations, but not positive or negative

situations after controlling for demographics, GAD symptoms, and mood variables.

One possible explanation for the high ratings of concern by High IU participants in
response to positive situations is that the relatively brief description of the positive
scenarios might have prompted High IU participants to anticipate further unknown
outcomes in some of the positive scenarios relative to Low IU participants. For example,
one of the positive scenarios for which High IU participants endorsed high ratings of
concern was “My brother has been recovering really well from a bike accident, and he will
be going back to work next week.” As further information about this situation was not
available to participants (e.g., the nature of the brother’s work, or the type of injury he
sustained), it is possible that High 1U participants remained concerned about unknown, and
potentially negative outcomes associated with such positive situation more so than Low 1U

participants (e.g., the likelihood of the brother reinjuring himself when he returns to work).

Considering that many clinical worriers have a tendency to worry in the absence of
realistic current stressors (Ruscio, 2002), along with evidence supporting the association
between 1U and worry, limited information pertaining to the positive scenarios might have
prompted more intrusive negative thoughts, thus greater concern, in some of the High IU
participants compared to Low IU participants. Relatedly, non-clinical high IU individuals
have shown proclivity to continuously seek evidence in order to attain greater certainty
compared to low U individuals (Ladouceur et al., 1997). This parallels the reassurance-
seeking behaviours that are often observed in individuals with clinical worry/GAD
(Borkovec et al., 1983). In the current experiment, all participants were given a limited

amount of time to complete both vignette tasks. Under such condition, High IU
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participants, and indeed all participants, were precluded from seeking further information
with regards to the scenarios. From this perspective, it is possible that High 1U
participants’ perception of concern with respect to the positive scenarios remained high
compared to Low IU participants. Future research may wish to further investigate the

possible effect of intrusive negative thoughts on appraisal by high U individuals.

In addition to demonstrating elevated concern, High IU participants also reported
significantly less confidence in problem-solving abilities with respect to ambiguous
situations compared to Low IU participants. Problem-solvng confidence was also
negatively associated with 1U and with negative problem orientation (as measured by the
NPOQ). Furthermore, IU predicted ratings of problem-solving confidence for the
ambiguous scenarios after controlling for the effect of worry. These findings provide
support for the role of negative problem orientation in the relationship between U and

worry (Robichaud & Dugas, 2005a).

The finding that High IU participants reported greater likelihood and cost of a
negative outcome associated with the ambiguous scenarios relative to Low IU participants
IS consistent with previous studies showing an association between IU and overestimation
of threat probability and cost (Bredemeier & Berenbaum, 2008). This finding, together
with the positive correlations between perception of concern, problem-solving confidence,
probability and cost ratings, indicates that interpretation bias in high 1U individuals may be
associated with biased threat calibration (probability and cost) and negative beliefs about

their abilities to solve problems in the face of uncertain situations.

Overall, High IU participants showed similar levels of controllability and outcome

predictability as Low IU participants with respect to the ambiguous scenarios. The
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significant interaction between IU groups and the T1-T2 comparison with respect to
controllability indicates that the manipulation might have been more effective for Low U
participants than High IU participants. In contrast with the notion that controllability may
help to explain why high 1U individuals would find ambiguity concerning (Koerner &
Dugas, 2008), current findings suggest that high 1U individuals are not necessarily biased in
their perception of controllability or how much they can predict outcomes associated with

ambiguous situations.

Another possible interpretation for the lack of 1U group difference in perception of
controllability and outcome predictability at baseline and post-manipulation is that the
ambiguous scenarios might have been perceived as highly ambiguous. Ladouceur et al.
(1997) found that the association between 1U and reassurance-seeking behaviour was more
robust on a moderately ambiguous task, but not so much on a highly ambiguous task. The
researchers concluded that behavioural expressions of 1U is likely influced by the objective
level of ambiguity of a given situation as well as the way in which the ambiguity is
perceived. In the current study, although the ambiguous scenarios were rated as moderately
ambiguous by participants in the pilot study, it is possible that participants in the main
study deemed the ambiguous scenarios as highly ambiguous. If that was the case, High 1U
participants might not have necessarily differed from Low IU participants in their
perception of how much control they would have in these scenarios. That is, highly
ambiguous circumstances would evoke increased worry and decreased controllability in
most individuals, irrespective of their IU levels. Given that ambigous ratings for scenarios
in the main study were not collected, this possibility remains to be investigated in future

research by measuring level of ambiguity associated with the three scenario types.
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The other aim of the current study was to examine the impact of experimental
manipulation of ambiguity associated with task performance. It was expected that relative
to participants who received unambiguous feedback on their task performance, participants
who received the ambiguous feedback would demonstrate a further shift in their ratings,
i.e., 1) increased levels of concern, 2) decreased controllability, 3) decreased confidence in
problem-solving abilities, 4) increased negative outcome probability and cost ratings, and
5) decreased outcome predictability. Current data sugget that the effect of the manipulation
was not quite as strong as predicted, as there was little significant change in levels of the
outcome variables following manipulation. Given that High U participants indicated
relatively high ratings on all outcome variables at baseline, there is likely a ceiling effect in
IU for the High IU group such that the ambiguous feedback did not have a strong effect (as
there is no room to move), but the feedback effect had more influence on Low IU

participants.

A number of limitations should be considered for the current study. Firstly,
paticipants completed self-report questionnaires for worry, anxiety, and depression
following completetion of the vignette tasks. These questionnaires measured the general
mood and anxiety state and worry level, and did not necessarily tap into any change in
levels of worry, anxiety, or depression, that participants might have experienced during the
study. These variables could have potentially influenced the current findings. Future study
may wish to address this issue by measuring mood throughout the study. Secondly,
participants were not asked to provide ratings with respect to level of ambiguity and
valence of the vignettes during the experiment. Although level of ambiguity and valence of

the vignettes were tested earlier in the pilot study, given the high ratings of concern by
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High IU participants, it would have been informative to ascertain the extent to which the
positive scenarios were perceived as ambiguous. Similarly, it would have been useful to
examine differential valence ratings between high and low 1U individuals with respect to
the ambiguous scenarios. Finally, although the current experiment controlled for the total
amount of time that participants spent on completing the first and the second vignette task,
the amount of time spent on reading individual scenario and provide ratings was not
controlled. As such, high IU participants might have spent more time deliberating on their
ratings for some of the scenarios, such as the ambiguous ones, than other participants. It
would therefore be useful for future research to control of the amount of time spent on

individual scenarios.

One of the strengths of the current study is the use of scenarios that tap into a range
of life domains (interpersonal relationships, work, finances, and family etc.) that represent
common worry themes. Furthermore, the current study used participants with extreme U
levels instead of individuals with mid-range IU scores to facilitate a more stringent
comparison of information processing in high and low 1U individuals. In terms of future
direction, the current study used an unambiguous positive feedback as comparison
condition against an ambiguous feedback. It would be useful to include an unambiguous
negative feedback as a reference point against which the effect of ambiguity on cognitive

appraisal could be compared.

Notwithstanding the above limitations, Experiment 1 was intended as a first step
towards greater clarity regarding information processing bias in 1U, designed to unpack the
way in which appraisal bias might affect perception of concern, controllability, confidence

in problem-solving abilities, probability and cost of threatening outcomes, and
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predictability in response to ambiguous situations. High IU participants showed
significantly greater concerns and estimates of probability and cost of negative outcomes
relative to Low IU participants in response to all three scenario types. High IU also
participants showed significantly less confidence in problem-solving abilities in response to
all three scenario types relative to Low IU participants. Pattern of 1U group differences
suggests that the ambiguous scenarios better distinguished high from low IU individuals
than the negative scenarios specifically with respect to confidence in problem-solving
abilities. The greatest 1U group difference was observed in ratings of concern in response
to the positive scenarios. These findings, along with the moderate correlations between 1U
(as indexed by total 1US-12) and four of the six outcome variables (concern, confidence,
probability, and cost), provide partial support for the assertion that IU is associated with
threat appraisal bias in response to ambiguous situations (Dugas, Hedayati, et al., 2005).
Perception of controllability and outcome predictability did not appear to distinguish high

and low IU individuals.
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CHAPTER 4
Intolerance of Uncertainty and Appraisal of Ambiguous Situations in GAD

(Experiment 2)

In Experiment 1, High U participants showed greater concerns and estimates of
probability and cost of negative outcomes relative to Low IU participants in response to
ambiguous situations. The experiment outlined in this chapter examined appraisal
dimensions in individuals with GAD following the same vignette task design used in the
previous experiment. In doing so, the aim was to explore whether the pattern of appraisal
bias observed in high IU individuals in response to ambiguous situations also occurs in
GAD.

Existing cognitive research has shown that individuals with GAD are highly
sensitive to possible threats (Woody & Rachman, 1994), and that they have a tendency to
interpret ambiguous information in a more negative way relative to non-anxious individuals
(Butler & Mathews, 1983; Butler & Matthews, 1987). Mathews, Richards, and Eysenck
(1989) showed that GAD participants selected the more threat-consistent spellings of two
homophones (e.g., Die/Dye) relative to non-anxious controls, suggesting a negative
interpretative bias in response to ambiguous stimuli. Eysenck, Mogg, May, Richards, and
Mathews (Experiment 1; 1991) primed GAD and control participants with ambiguous
sentences that could be interpreted in either a negative or neutral manner (e.g., “They
discussed the priest's convictions”). In a subsequent recognition test, GAD participants
selected sentences consistent with the threatening version of the original ambiguous
sentences (e.g., “They talked about the clergyman’s criminal record”) rather than the non-

threatening version (e.g., “They talked about the clergyman's strong beliefs”). Furthermore,
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GAD participants selected the threatening interpretation of ambiguous sentences more often
than did either controls or anxious participants in remission. Eysenck et al. (Experiment 2;
1991) also showed that this interpretative bias was evident regardless whether the sentence
denoted social or physical threats, suggesting a general rather than domain-specific
interpretative bias amongst GAD individuals.

Previous studies with high trait anxious individuals have also provided insight into
threat interpretative bias in GAD. As discussed in Chapter 2, GAD has been deemed as a
relatively pure manifestation of high trait anxiety (Rapee, 1991), and GAD individuals have
been reported to have higher trait anxiety than other anxiety disorders (Hirsch, Mathews,
Lequertier, Perman, & Hayes, 2013). High trait anxious individuals have been shown to
impose more threatening meanings on ambiguous information more rapidly than low trait
anxious individuals (MacLeod & Cohen, 1993). Extending from the methodology of
ambiguous words and ambiguous single sentences, Hirsch and Mathews (1997) examined
response latencies for interpretative inferences regarding descriptions of ambiguously
threatening events. Anxious participants responded at similar speeds to the threatening and
non-threatening inferences of events that they had just read about, whereas non-anxious
participants were faster to respond to non-threatening inferences. Taken together, the
above studies are consistent in suggesting that individuals with GAD have a tendency to
make threat-consistent appraisals of ambiguous information. Regardless whether worry is
best characterised by a lack of positive interpretative bias or the presence of a negative
interpretative bias, much remains to be clarified about the information-processing biases
that underlie worry (Clark & Beck, 2010). One possible avenue is to examine the way in
which GAD individuals calibrate threat outcome probability and cost when faced with

ambiguous situations.
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IU, Worry, and Rumination

There is strong evidence highlighting common features shared by worry and
rumination in non-clinical samples (Muris, Roelofs, Meesters, & Boomsma, 2004;
Papageorgiou & Wells, 1999; Watkins, Moulds, & Mackintosh, 2005), university students
(Fresco, Frankel, Mennin, Turk, & Heimberg, 2002; Segerstrom, Tsao, Alden, & Craske,
2000), and clinical samples (Beck et al., 1987; Yook et al., 2010). Rumination, a repetitive
thought process about one’s own negative affect (Nolen-Hoeksema, 1991), sadness
(Conway et al., 2000) and/or failure experiences (Spasojevic & Alloy, 2001), has been
established as a critical component of the aetiology of depression (see Smith & Alloy, 2009
for an extensive review). Rumination has also been found to predict changes in both
anxiety and depression symptoms (Nolen-Hoeksema, 2000). Worry thoughts often focus
on problem-solving regarding future events; whereas ruminative thoughts are more focused
on past failures and/or losses (Beck et al., 1987; Papageorgiou & Wells, 1999). It has been
suggested that rumination and worry may be related types of repetitive thinking albeit
differing in content and temporal orientation (Smith & Alloy, 2009).

Considering the possible overlap between rumination and worry, one area of
research interest is the role of 1U in rumination and worry. Previously, studies have shown
an association of elevated levels of IU with severe symptoms of depression in
undergraduate students (de Jong-Meyer et al., 2009; Dugas, Schwartz, et al., 2004), and
individuals meeting diagnostic criteria for major depressive disorder (McEvoy & Mahoney,
2011; van der Heiden et al., 2010; Yook et al., 2010). These findings, along with existing
data on the association of U with anxiety disorders (Koerner & Dugas, 2006), underscore
the possibility that U potentially plays a role as an underlying cognitive bias in anxiety and

depression psychopathology (Carleton et al., 2012; Yook et al., 2010). Despite this, there
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has been limited research to date that explores how IU might contribute to worry and
rumination. Yook et al. (2010) found that worry partially mediated the relationship
between IU and anxiety although rumination fully mediated the relationship between 1U
and depression, suggesting that worry and rumination might affect the relationship between
IU, anxiety, and depression differently. Extending from the IU model’s assertion that TU
contributes to worry by enhancing cognitive bias (Dugas, Buhr, et al., 2004), one possible
experimental avenue is to examine the relationship between IU, worry and rumination in

appraisal of ambiguous situations.

The Current Study

The aim of Experiment 2 was to extend the work of Koerner and Dugas (2008) on
biased appraisal of ambiguous situations in individuals with high 1U. Using the same
vignette task as used in Experiment 1, we examined levels of concern as well as other
appraisal dimensions in clinical GAD participants in response to ambiguous situations.
These additional appraisal dimensions include probability and cost estimates of negative
outcomes, perception of controllability, confidence in problem-solving abilities, and
perception of predictability. It was predicted that in response to ambiguous situations,
GAD participants would report 1) greater levels of concern (replicating Koerner & Dugas,
2008), 2) overestimation of threat outcome probability, 3) overestimation of cost in
response to ambiguous scenarios, 4) less controllability, 5) less confidence in problem-

solving abilities, and 6) less outcome predictability, relative to non-anxious controls.

For comparability to Experiment 1 in the non-clinical sample, the current study also
examined the impact of experimental manipulation of uncertainty on clinical GAD

individuals, using the same feedback methodology as used in Experiment 1. Compared to
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controls, GAD participants in the current study who received the ambiguous feedback were
expected show a further increase in ratings of concern, negative outcome probability and
cost ratings from their baseline ratings. It was also expected that GAD participants would
show a further decrease in ratings of controllability, problem-solving confidence, and
outcome predictability from their baseline ratings. Finally, a subsidiary aim of the current
experiment was to investigate the roles of IU and rumination in threat appraisal bias. It was
predicted that rumination would mediate the relationship between IU and the outcome
variables (i.e., concern, controllability, confidence in problem-solving abilities, probability

and cost estimates, and outcome predictability) with respect to ambiguous situations.

Method

The Method for the present study was the same as reported in Experiment 1, except

as detailed below.

Participants

Prospective participants were selected from a pool of individuals seeking treatment
at the Westmead Hospital Anxiety Treatment and Research Unit, a specialist anxiety
disorders treatment outpatient service in Sydney. Individuals were either self-referred or
referred by general practitioners or psychiatrists. At the initial assessment, diagnosis of
GAD was established using the Anxiety and Related Disorders Interview Schedule for
DSM-5 Adult Version (ADIS-5; Brown & Barlow, 2014). The ADIS is a semi-structured
interview for diagnosing anxiety and related disorders including mood disorders according

to DSM-V criteria on a 0-8 severity rating scale where ratings of 4 and above are
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considered of clinical severity and meet diagnostic status. The ADIS has demonstrated
good to excellent inter-rater reliability (Brown, Campbell, Lehman, Grisham, & Mancill,
2001). In the current study, the ADIS assessments were conducted by clinical
psychologists and provisional psychologists formally trained and supervised by clinical
psychologists.

All clinical participants were tested prior to active treatment interventions. A
recruitment advertisement was posted on an online classifieds site to recruit participants
from the community to serve as controls. Individuals who volunteered for the study were
administered the Penn State Worry Questionnaire (PSWQ; Meyer et al., 1990) over the
phone or via email to determine eligibility. A total PSWQ score greater than or equal to 62
is indicative of a clinical level of excessive and uncontrollable worry (Behar et al., 2003).
As such, individuals whose total PSWQ scores were less than 62 were considered as non-
clinical and were invited to participate in the main study. Participants were reimbursed for
their travel expenses.

The final sample comprised of 35 GAD participants (Mage = 38.74, SD = 13.86,
range = 20-70 years) and 40 control participants (Mage = 31.89, SD = 10.98, range = 18-57
years). These two participant samples were reasonably well matched on age and gender
ratio (see Table 4.1). Eleven participants in the GAD group reported currently taking
selective serotonin reuptake inhibitors (SSRIs) for managing mood and/or anxiety. Over
all, the education level was lower for the GAD group relative to controls. The sample size
for the current study was comparable to Experiment 1, with 75% power to detect a
moderate effect size (Cohen's d = 0.60) for between-group contrasts and Group x repeat

interaction contrasts.
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Table 4.1
Demographic description of participants.
Control GAD
(n =40) (n=35)
n % n %
Sex Male 20 50 18 51
Female 20 50 17 49
Marital Married/De Facto 12 30 15 43
Status Never Married 25 63 16 46
Separated/Divorced 1 3 4 11
Education ~ High School 8 20
Trade Certificate/ Apprenticeship 2 5 3
Technician/Advanced Certificate 2 5
Diploma 3 8 12 34
Undergraduate/Postgraduate 23 58 10 29

Design

The study followed a 2 x 2 x (3) x (2) factorial design, where Clinical Status
(Control vs. GAD) and Feedback Type (Ambiguous vs. Unambiguous) constituted the
between-groups factors. The within-subjects factor referred to scenario type (positive,
negative, ambiguous) and Time (baseline and post-manipulation). Participants were

randomly assigned to either one of the feedback conditions.

Materials and Measures

Vignette Task. The vignette task utilised in the study was the same as that used in

Experiment 1.

Self-Report Questionnaires. Participants completed the 12-item Intolerance of
Uncertainty Scale (IUS-12; Carleton, Norton, et al., 2007), the Penn State Worry

Questionnaire (PSWQ; Meyer et al., 1990), the Cognitive Avoidance Questionnaire (CAQ;
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Gosselin et al., 2002; English translation, Sexton & Dugas, 2008), the Negative Problem
Orientation Questionnaire (NPOQ); Gosselin et al., 2001; English translation, Robichaud &
Dugas, 2005a, 2005b), and the 21-item Depression, Anxiety and Stress Scale (DASS-21;
Lovibond & Lovibond, 1995). The psychometric properties of these measures were
described in Experiment 1. In the current sample, the Cronbach’s alpha was .93 for the
IUS-12, .96 for the PSWQ, .95 for the CAQ, and .95 for the NPOQ. For the DASS-21, the
Cronbach’s alpha was .92 for the depression subscale, .87 for the anxiety subscale, and .89

for the stress subscale.

Participants also completed the Ruminative Response Scale (RRS; Nolen-
Hoeksema, 1991), which consists of 22 items that assess ruminative coping responses to
depressed mood. 16 responses are given on a four-point scale, with values ranging from 1
(almost never) to 4 (almost always). The RRS has demonstrated a high internal consistency
(o = .90; Treynor, Gonzalez, & Nolen-Hoeksema, 2003). In the current sample, the

Cronbach’s alpha was .94.

Manipulation check measure. In order to check that the performance feedback was
effective, six questions were administered following the completion of the second vignette
task. These questions were the same as those used in Experiment 1. There was a positive
and significant correlation between five of the six manipulation check items and the full

IUS-12 scale (correlation coefficients ranged .32 to .53, all p’s <.01).
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The means and standard deviations for the self-report questionnaires are presented

in Table 4.2. As would be expected, the mean total PSWQ score was significantly greater

for the GAD group than controls, t(71) = 9.96, p < .01. GAD participants also reported a

significantly greater mean total 1US-12 score compared to controls, t(71) = 5.61, p < .01,

and greater mean DASS-D score compared to controls, t(71) = 5.23, p < .01. There was no

significant mean difference between the feedback conditions on the DASS anxiety and

stress subscale scores, the CAQ and the RRS scores. Furthermore, there was no significant

association between participant gender and Clinical Status, xz =.02,p>.05.

Table 4.2.

Means (M) and standard deviations (SD) for all self-report variables by controls

and GAD participants.

Control
(n=38) (n=35)
M SD M SD t(1, 71)
IUS-Inhibitory 11.61 4.75 18.97 3.87 7.23*
IUS-Prospective 21.5 7.68 28.68 7.3 4.05*
IUS-12 32.42 10.47 45.37 9.13 5.61*
PSWQ Total 44.21 12.70 68.69 7.37 9.96"
DASS Depression 8.74 9.29 20.86 10.52 523
DASS Anxiety 6.47 6.00 18.51 11.27 5.76°
DASS Stress 10.63 7.22 23.71 10.21 6.36°
CAQ Total 61.76 18.58 77.57 21.13 3.40°
NPOQ Total 25.87 9.66 43.40 9.36 7.87
RRS Total 41.72 12.09 56.03 13.47 478"
p<.01

Manipulation Efficacy Check

Ratings on the manipulation check items were linearly transformed to a scale

ranging from O (Not at all characteristic of me) to 100% (Extremely characteristic of me).
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Responses were averaged over the six manipulation check items for each participant. The
Ambiguous Feedback condition showed a greater absolute level of ratings (M = 53.40, SD
= 21.98) relative to the Unambiguous Feedback condition (M = 46.40, SD = 27.06). In
particular, there was a significant difference between the two feedback conditions in
response to the question “I found it was a shame that there were no guarantees that |1 was
performing well”, t(73) = 2.02, p < .05. Mean response to the manipulation check items
was significantly greater for the GAD group (M = 61.07, SD = 21.22) relative to controls
(M = 40.21, SD = 23.60), t(73) = 4.00, p < .01. However, the difference in mean scores
between the two manipulation conditions did not reach statistical significance, t(73) = 1.23,
p = .22. There was no significant interaction between clinical status and Feedback

Condition (F = 2.54).

Effects of Ambiguous Feedback on Appraisal

To examine the effect of the ambiguous feedback on appraisal, each dependent
measure was analysed by a set of planned orthogonal contrasts using a multivariate
repeated measure model, with the decision-wise error rate set at o = .05 (O’Brien & Kaiser,
1985). The group contrasts compared 1) the GAD to the control group, and 2) the
Ambiguous Feedback condition to the Unambiguous Feedback condition. The Time
contrast examined the difference between responses at baseline (T1) and post-manipulation
(T2). The scenario contrasts examined the difference between 1) the negative and positive
scenarios, 2) the positive and ambiguous scenarios, and 3) between the negative and
ambiguous scenarios. All interactions between clinical/control group, Feedback Condition,

Time, and Scenario Type contrasts were also tested. For each contrast, effect sizes are
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reported using standardised 95% confidence intervals (ClI; scaled in SD units). All reported

analyses were conducted using the PSY Statistical Program (Bird et al., 2000).

Follow-up simple effect analyses were also conducted to clarify the pattern of
results within- and between-groups for each dependent measure. Accordingly, in order to
maintain statistical power, these exploratory analyses did not involve any correction for
inflation of Type 1 errors. Therefore, these exploratory results should be interpreted with

caution.

Concern

Figure 4.1 shows the mean concern ratings at baseline (T1) and post-manipulation
(T2) for the positive scenarios (top panel), negative scenarios (middle panel), and
ambiguous scenarios (bottom panel). The four participant groups represent control and
GAD participants who received either unambiguous or ambiguous feedback. Averaged
across Feedback Condition and Time, GAD participants showed significantly greater
concern in all scenario types relative to controls, F(1, 71) = 4.44, p < .05; 95% CI = .02,
.72. There was a significant interaction effect between this comparison and Time, F(1, 71)
= 7.93, p < .05 95% CI = .11, .63. This interaction effect was mainly driven by the
significantly greater concern ratings reported by GAD participants at baseline relative to

control, F(1, 73) =8.97, p <.05; 95% CI = .19, .96.



103

V4
Y,

Y007
Y,

y
.

Rzhz

"
N,

VL
Y,

"

..................
OOOOOOOOOOOOOOOOOO
000000000000000

—

(%) uiasuod

Figure 4.1. Mean concern ratings (%) at baseline (T1) and post-manipulation

(T2).
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There were notable individual differences in concern ratings for the ambiguous
scenarios averaged over Feedback Condition and Time, with a range of 33.75% to 87.50%
for GAD participants, and 20% to 85% for controls. Of the 35 GAD participants, 28 (80%)
reported concern ratings greater than 50%, whereas 24 of the 40 controls (60%) reported

concern ratings greater than 50%.

Although neither the comparison between the two feedback conditions or the
comparison between T1 and T2 reached statistical significance (all Fs < 1), there was a
significant interaction between Feedback Condition and Time, F(1, 71) = 6.40, p < .05;
95% CI = .07, .59. This interaction effect reflected a greater increase in ratings of concern
from baseline to post-manipulation for the Ambiguous Feedback condition, F(1, 37) =
86.85, p < .05; 95% CI = 1.03, 1.60, relative to the increase in concern ratings for the

Unambiguous Feedback condition, F(1, 36) = 75.52, p <.05; 95% CI = .69, 1.12.

Averaged across Clinical Status, Feedback Condition and Time, participants
reported significantly greater concern for the negative scenarios than positive scenarios,
F(1, 71) = 572.05, p < .05; 95% CI = 2.91, 3.44. Averaged across Clinical Status,
Feedback Condition and Time, concern ratings for the ambiguous scenarios were
significantly greater than the positive scenarios, F(1, 71) = 375.58, p <.05; 95% CI = 1.65,
2.02, and lower than the negative scenarios, F(1, 71) = 261.24, p < .05; 95% CI = 1.17,

1.50.

There was a significant interaction between the positive-ambiguous scenario
comparison and Clinical Status, F(1, 71) = 5.43, p < .05; 95% CI = .06, .82. This
interaction effect reflected a greater difference in concern ratings between the positive and

the ambiguous scenarios for the GAD group than controls. GAD participants reported
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significantly greater concern for the ambiguous scenarios than controls, F(1, 73) = 7.89, p
< .05; 95% CI = .18, 1.11. This between-group simple effect was not observed for the
positive scenarios (F < 1). As would be expected, follow-up simple effect analysis showed
that GAD participants reported significantly greater concern for the negative scenarios than

controls, F(1, 73) =5.20, p <.05; 95% CI = .07, .99.

None of the other Scenario Type x IU Group x Feedback Condition interaction

effects was significant (largest F = 2.08).

Controllability

Figure 4.2 shows the mean controllability ratings for the four groups at baseline
(T1) and post-manipulation (T2). Averaged across Feedback Condition, Time, and
scenario Type, GAD participants reported significantly lower ratings of controllability
relative to controls, F(1, 71) = 22.16, p < .05; 95% CI = .46, 1.14. There was no significant
difference between feedback conditions averaged over Clinical Status and Time (F < 1).
There was a significant decrease in ratings of controllability from T1 to T2, F(1, 71) = 4.24,
p < .05 95% CI = .004, .27. Furthermore, there was an interaction between this
comparison and Clinical Status, F(1, 71) = 7.19, p < .05; 95% CI = .09, .63. This
interaction effect reflected a significant decrease in ratings of controllability in the control
group from T1 to T2, F(1, 39) = 10.39, p < .05; 95% CI = .14, .60. GAD participants, on
the other hand, showed similar ratings of controllability across T1 and T2 (F < 1). Follow-
up simple effect analysis also showed that controls who received the ambiguous feedback
showed a significant decrease in ratings of controllability from T1 to T2, F(1, 18) = 8.69, p
< .05; 95% CI = .17, .99. This simple effect was not observed for controls who received

the unambiguous feedback (F < 1).
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Participants reported significantly more controllability for positive scenarios relative
to the negative scenarios, F(1, 71) = 311.52, p < .05; 95% CI = 2.14, 2.69. Controllability
ratings for the ambiguous scenarios were significantly less than the positive scenarios, F(1,
71) = 284.40, p < .05; 95% CI = 1.49, 1.88, and greater than the negative scenarios, F(1,
71) = 102.53, p < .05; 95% CI = .59, .88. None of the other Clinical Status x Feedback

Condition x Scenario Type interaction effects was significant (largest F = 2.37).

Confidence in Problem-Solving Effectiveness

Figure 4.3 shows the mean confidence ratings for the four groups at baseline (T1)
and post-manipulation (T2). Similar to the results for controllability, GAD participants
reported significantly lower level of confidence in their problem-solving abilities relative to
controls averaged across Feedback Condition, Scenario Type, and Time, F(1, 71) = 56.43,
p <.05; 95% CI = .97, 1.66. Averaged across Clinical Status, Scenario Type, and Time,
there was no significant difference in confidence level between the two feedback conditions

(F<1).

Although there was no difference in confidence ratings between T1 and T2 (F < 1)
averaged over Clinical Status, Feedback Condition, and Scenario Type, there was an
interaction between Time and Clinical Status, F(1, 71) = 7.74, p < .05; 95% CI = .10, .60.
Follow-up simple effect analyses showed a significant decrease in confidence level in
controls from T1 to T2, F(1, 39) = 6.06, p <.05; 95% CI = .04, .45. In particular, controls
who received the ambiguous feedback showed a significant decrease in their level of

confidence at T2 relative to T1, F(1, 19) = 7.15, p < .05; 95% CI = .10, .81.
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These findings were supported by the significant interaction between Feedback
Condition and the comparison between T1 and T2, F(1, 71) = 5.44, p < .05; 95% CI = .04,
54. GAD participants, on the other hand, reported similar levels of confidence across T1
and T2 (F = 2.01). Interestingly, GAD participants who received the unambiguous
feedback, showed a significant increase in their level of confidence from T1 to T2, F(1, 16)

=5.74, p <.05; 95% CI = .04, .65, averaged over Scenario Types.

Participants reported significantly greater level of confidence in their problem-
solving abilities for the positive scenarios relative to the negative scenarios, F(1, 71) =
193.75, p < .05; 95% CI = 1.66, 2.22. Confidence ratings for the ambiguous scenarios were
significantly lower than the positive scenarios, F(1, 71) = 151.59, p < .05; 95% CI = 1.05,
1.45, and greater than the negative scenarios, F(1, 71) = 130.41, p < .05; 95% CI = .57, .82.
None of the Scenario Type x IU Group x Feedback Condition interaction effects was

significant (all Fs < 2).

Negative Outcome Probability

Figure 4.4 shows the mean negative outcome probability ratings for the four
between-groups at baseline (T1) and post-manipulation (T2). Similar to the ratings of
concern, GAD participants reported significantly greater negative outcome probability
relative to controls averaged across Feedback Condition, Scenario Type and Time,, F(1, 71)

=28.21, p<.05; 95% CI = .58, 1.28.
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There was no significant difference in probability ratings between the two feedback
conditions averaged across Clinical Status, Scenario Type and Time (F < 1). Although the
contrast examining outcome probability ratings between T1 and T2 did not reach
significance (F = 3.30), there was an interaction between this comparison and Clinical
Status, F(1, 71) = 9.94, p < .05; 95% CI = .16, .72. Follow-up simple effect analysis
showed this interaction effect was driven by a significant decrease in probability ratings
from T1 to T2 for GAD participants, F(1, 34) = 10.22, p < .05; 95% CI = .15, .65.

Controls, however, did not show changes in probability ratings between T1 and T2 (F < 1).

There was a significant interaction between Feedback Condition and the comparison
between T1 and T2, F(1, 71) = 4.28, p < .05; 95% CI = .01, .57. The interaction reflected a
significant decrease in probability ratings in Unambiguous Feedback condition from T1 to
T2, F(1, 36) = 8.51, p < .05; 95% CI = .09, .48. This simple effect was not observed for the

Ambiguous Feedback condition (F < 1).

As would be expected, participants indicated significantly greater probability of a
negative outcome for the negative scenarios relative to the positive scenarios, F(1, 71) =
596.73, p < .05; 95% CI = 2.60, 3.06. Probability ratings for the ambiguous scenarios were
significantly greater than the positive scenarios, F(1, 71) = 349.92, p <.05; 95% CI = 1.45,
1.80, and lower than the negative scenarios, F(1, 71) = 230.35, p < .05; 95% CI = 1.04,
1.36. None of the Scenario Type x IU Group x Feedback Condition interaction effects was

significant (largest F = 1.28).
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Negative Outcome Cost

Figure 4.5 shows the mean cost ratings for the four groups at baseline (T1) and
post-manipulation (T2). Similar to the results for ratings of concern and probability, GAD
participants reported significantly greater ratings of cost relative to controls averaged across
Feedback Condition, Scenario Type and Time, F(1, 71) = 18.65, p < .05; 95% CI = .42,
1.15. Furthermore, there was a significant interaction between this comparison and the
comparison between T1 and T2, F(1, 71) = 8.40, p < .05; 95% CI = .13, .68. Follow-up
simple effect analysis showed this interaction was driven by the significant increase in cost
ratings in controls from T1 to T2, F(1, 39) = 6.68, p < .05; 95% CI = .06, .46. GAD
participants, on the other hand, showed similar cost ratings at T1 and T2 (F < 2). There
was also a significant interaction between Feedback Condition and the comparison between
Tland T2, F(1, 71) =7.43, p < .05; 95% CI = .10, .66, reflecting a significant increase in
cost ratings in the Ambiguous Feedback condition from T1 to T2, F(1, 37) = 6.01, p <.05;
95% CI = .03, .41. However, this within-subject simple effect was not observed for the

Unambiguous Feedback condition (F < 2).

As would be expected, participants indicated significantly greater cost for the
negative scenarios relative to the positive scenarios, F(1, 71) = 367.30, p < .05; 95% CI =
2.03, 2.50. Cost ratings for the ambiguous scenarios were significantly greater for the
positive scenarios, F(1, 71) = 277.91, p < .05; 95% CI = 1.23, 1.57, and lower than the
negative scenarios, F(1, 71) = 170.73, p < .05; 95% CI = .73, .99. There was a significant
interaction between the positive-ambiguous scenario comparison and Feedback Condition,
F(1, 71) = 5.89, p < .05; 95% CI = .07, .74. None of the Scenario Type x 1U Group x

Feedback Condition interaction effects was significant (largest F = 1.82).
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Outcome Predictability

Figure 4.6 shows the mean predictability ratings for the four between-group
conditions at baseline (T1) and post-manipulation (T2). Similar to the ratings of
controllability and confidence, GAD participants reported significantly lower ratings of
outcome predictability than controls averaged across Feedback Condition, Time, and
Scenario Type, F(1, 71) = 13.36, p < .05; 95% CI = .31, 1.04. Averaged across Clinical
Status, Scenario Type, and Time, there was no significant difference between the two
feedback conditions, F(1, 71) = 2.22, p = .14; 95% CI = -.64, .09. Predictability ratings did
not differ significantly between T1 and T2 (F < 1).

Averaged across Feedback Condition, Clinical Status, and Time, participants
reported significantly greater outcome predictability for the positive scenarios relative to
the negative scenarios, F(1, 71) = 15.57, p < .05; 95% CI = .22, .65. Follow-up simple
effect analysis showed that although controls deemed the outcomes of positive scenarios as
significantly more predictable than the negative ones, F(1, 39) = 41.10, p < .05; 95% CI =
.62, 1.20, GAD participants showed similar ratings of predictability for both positive and
negative scenarios (F < 1). This pattern of predictability ratings was also supported by the
significant interaction between Clinical Status and the comparison between positive and

negative scenarios, F(1, 71) = 10.68, p < .05; 95% CI = .27, 1.15.
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Figure 4.6. Mean predictability ratings (%) at baseline (T1) and post-

manipulation (T2).
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Predictability ratings for the ambiguous scenarios were significantly lower than the
positive scenarios, F(1, 71) = 62.07, p < .05; 95% CI = .56, .92, and the negative scenarios,
F(1, 71) = 24.10, p < .05; 95% CI = .18, .43. There was a significant interaction between
Clinical Status and both the positive-ambiguous scenario comparison, F(1, 71) = 4.61, p
< .05; 95% CI = .03, .76, and the negative-ambiguous scenario comparison, F(1, 71) =
6.33, p <.05; 95% CI = .07, .56. Follow-up analysis showed that although controls did not
show any significant difference in outcome predictability ratings between the ambiguous
and negative scenarios, F(1,39) = 2.74, p > .05; 95% CI = -.46, .05, GAD participants
reported significantly less outcome predictability for the ambiguous scenarios relative to
the negative scenarios, F(1,34) = 31.42, p < .05; 95% CI = .27, .58. None of the Scenario

Type x IU Group x Feedback Condition interaction effects was significant (all Fs < 1).

In view of the similar pattern of data for concern, probability, and cost, and between
ratings of controllability, confidence, and outcome predictability, a bivariate correlation
analysis was conducted to examine the relationships between the six outcome variables
with respect to the ambiguous scenarios and the self-report questionnaires (PSWQ, 1US-12,
CAQ, NPOQ, DASS Depression, DASS Anxiety, and RRS). Correlation results were
averaged across T1 and T2, as initial correlation analyses showed similar patterns of
correlation coefficients across the two time points. The correlation coefficients for self-

report questionnaires and outcome variables are shown in Table 4.3.
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Table 4.3
Pearson bivariate correlation coefficients for self-report questionnaires and outcome variables for the ambiguous
scenarios.

IUS-12 CAQ NPOQ DASS DASS DASS RRS Concern  Control Confidence Probability Cost Predict

Total - . Dep Anx  Stress - - - - - - -
PSWQ 76 A7 77 54 64 64 .60 61 -53 -73 70 53 -31
IUS-12 Total 337 727 54 52" 56" 617 50" -50" -58" 59 417 -.26"
CAQ 537 46" 49 537 29" 35" -.28" -377 527 397 -.22
NPOQ 65" 61" 66" 637 54" 46" -677 707 627 -21
DASS Dep 58" 697 577 347 -46" -48" 517 46" -40"
DASS Anx 79” 50 50" -417 -50" 64 40™ -17
DASS Stress 54" 377 -407 -43" 497 417 -.26"
RRS 457 -397 -44" 417 407 -.28"

Note. PSWQ = Penn State Worry Questionnaire; 1US-12 Total = Intolerance of Uncertainty Scale total score; IUS-12 Inh = Inhibitory
IU subscale; 1US-12 Pro = Prospective IU subscale; CAQ = Cognitive Avoidance Questionnaire total score; NPOQ = Negative
Problem Orientation Questionnaire total score; DASS Dep = Depression Anxiety Stress Scales Depression subscale; DASS Anx =
Depression Anxiety Stress Scales Anxiety subscale; RRS = Ruminative Responses Scale.

“p<.01
p<.05
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Intolerance of Uncertainty, GAD Status, and Appraisal of Ambiguous Situations

Considering the significant correlations between IU and the six outcome variables, a
question of interest is the extent to which GAD status mediated the relationship between U
and appraisal of ambiguous situations. A test of mediation was therefore conducted to test
whether the conditions outlined by Baron and Kenny (1986) were met. Firstly, variations
in levels of an independent variable must account for variations in the mediator. Secondly,
the mediator needs to be a significant predictor of variations in the dependent variable.
Thirdly, when the mediator is entered into the equation, a previously significant
relationship between the independent and dependent variables is no longer significant
(Baron & Kenny, 1986).

In Step 1 of the current mediation analysis, total 1US-12 was entered as the
independent variable and each of the six outcome variables as the dependent variable. Step
2 examined the extent to which variations in total 1US-12 predicted GAD status (0 =
Controls, 1 = GAD). Step 3 examined the extent to which GAD status accounted for
variations in ratings for the six outcome variables with respect to the ambiguous scenarios.
Finally, in Step 4, both total 1US-12 and GAD status were entered as the independent
variables, with each of the six outcome variables as the dependent variable.

Results from Step 1 showed that total 1US-12 predicted ratings of concern (p = .50,
p < .05), controllability (p = -.50, p < .05), confidence (p = -.58, p < .05), probability (B
= .59, p <.05), cost (B = .41, p <.05), and outcome predictability (f = -.26, p < .05). As
would be expected, results from Step 2 showed that total IUS-12 was a significant predictor
of GAD status (Wald = 16.17, p < .05). Results from Step 3 showed that GAD status

predicted ratings of concern (f = .31, p <.05), controllability (p = -.39, p < .05), confidence



119

(B = -.58, p < .05), probability (B = .50, p < .05), cost (B = .44, p < .05), and outcome
predictability (B =-.37, p <.05).

In Step 4, when both total 1US-12 and GAD status were entered as independent
variables, GAD status was no longer a predictor of ratings of concern or controllability,
whereas total 1US-12 remained a significant predictor of these two dependent variables
(Table 4.4). Total 1US-12 was no longer a predictor of cost or outcome predictability,
whereas GAD status remained a significant predictor of these two dependent variables.
Total IUS-12 and GAD status as a set of predictors significantly predicted confidence in

problem-solving abilities (R*~.44) and probability estimate (R*~.40).
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Table 4.4
Linear regression analysis for total 1US-12 and GAD status as a set of variables predicting outcome variables for the
ambiguous scenarios.

Concern* Controllability? Confidence® Probability* Cost® Predictability®
B SEB B B SEB B B SEB B B SEB B B SEB B B SEB B
Total 64 17 A7 -57 17 42" -54 .16 -.38™" 54 13 46" 29 16 22 -12 19 -.09

1US-12

*k * *k *

GAD 1.52 3.93 .05 -4.63 3.85 -15 -1270 3.65 -.38 -10.32 4.33 -.32

Status

6.92 3.07 .25 10.14  3.74 .34

Full model R? = .25, F(2,72) = 11.73, p <.01.
2Full model R? = .27, F(2,72) = 12.90, p <.01.
3Full model R? = .44, F(2,72) = 27.17, p <.01.
*Full model R? = .40, F(2,72) = 23.01, p <.01.
SFull model R? = .25, F(2,72) = 11.54, p <.01.
SFull model R? = .14, F(2,72) = 5.69, p <.01.
“p<.01

“p<.05



121

Intolerance of Uncertainty, Rumination, and Appraisal of Ambiguous Situations

An exploratory analysis was also conducted using linear regression to examine the
relationship between 1US-12, the Ruminative Responses Scale (RRS), and the six outcome
variables with respect to the ambiguous scenarios. When both 1US-12 and RRS were
entered as predictors, RRS did not predict any of the outcome variables, whereas 1US-12
was a significant predictor of ratings of concern, R? = .29, F(2, 70) = 14.01, p < .05, B =
.35, p < .05, controllability, R*> = .27, F(2, 70) = 12.68, p < .05, p = -.42, p < .05,
confidence, R? = .35, F(2, 70) = 19.00, p < .05, B = -.50, p < .05, probability, R* = .36, F(2,
70) = 19.48, p < .05, = .54, p < .05, and cost, R® = .21, F(2, 70) = 9.00, p < .05, B = .27, p
< .05. Neither IUS-12 or RRS was a significant predictor of outcome predictability with

respect to the ambiguous scenarios.

Discussion

The aim of Experiment 2 was to extend the experimental design used in Experiment
1 to investigate appraisal of ambiguous situations in clinical GAD individuals who are said
to be highly intolerant of uncertainty (Dugas, Gagnon, et al., 1998). In doing so, this
experiment provided an opportunity to explore the extent to which the pattern of threat
appraisal bias observed in high IU individuals is also reflected in clinical GAD individuals.
Following the results from Experiment 1, it was predicted that in response to ambiguous
situations, GAD participants in the current study would show 1) greater levels of concern
(replicating Koerner & Dugas, 2008), 2) overestimation of threat outcome probability, 3)

overestimation of cost in response to ambiguous scenarios, 4) less controllability, 5) less
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confidence in problem-solving abilities, and 6) less predictability, relative to non-anxious

controls.

Confirming the hypotheses, GAD participants reported significantly greater ratings
of concern and greater probability and cost estimates of negative outcomes with respect to
the negative, positive, and ambiguous scenarios relative to controls, averaged over feedback
conditions and time. This pattern of results was similar to the pattern observed in High 1U
participants in the previous experiment. The biggest between-group differences for these
three outcome variables were observed for the ambiguous scenarios. Furthermore, the
between-group simple effect for concern ratings was significant for the ambiguous
scenarios, but not the positive scenarios. Taken together, these finding are consistent with
previous work on appraisal bias in GAD individuals in response to ambiguous situations
(Eysenck et al., 1991; MacLeod & Cohen, 1993). The current findings also highlight the
tendency in GAD individuals to overestimate probability and cost of negative outcomes

when faced with ambiguous situations.

Similar to the high U participants in Experiment 1, GAD participants in the current
experiment were also less confident in their problem-solving abilities with respect to all
three scenario types relative to controls. In addition, GAD participants perceived
themselves as being less able to control or predict outcomes relative to controls regardless
of whether it was a positive, negative, or ambiguous situation. It is interesting that the
biggest between-group differences for controllability, confidence, and outcome
predictability emerged for the positive scenarios, followed by the ambiguous scenarios.

Although the interaction effects between Clinical Status and the positive-ambiguous



123

scenario comparison for these three outcome variables were not significant, the pattern of
data is indicative of poor general confidence amongst GAD individuals in their abilities.
Previous research into negative problem orientation has indicated that ineffective problem
solving in GAD is more likely to be caused by maladaptive beliefs regarding one’s
problem-solving ability rather than a lack of problem-solving skills per se (Ladouceur et al.,
1998; Robichaud & Dugas, 2005b). The current findings suggest that negative beliefs
about abilities to problem-solve, control, and predict outcomes might be problematic for
GAD individuals not only in response to negative or ambiguous situations across

interpersonal and other life domains, but even in positive situations.

In the current study, the ambiguous feedback manipulation appears to have elicited
a stronger effect on controls relative to GAD participants with respect to the ambiguous
scenarios across all six outcome variables. One possible explanation for the lack of
manipulation effect for the GAD group is that as GAD participants already showed
considerably high ratings of concern, probability, and cost at baseline relative to controls,
there might not have been much room for them to further increase their ratings following
the ambiguous feedback manipulation. This pattern of response reflects a similar ceiling
effect observed for the High IU participants in Experiment 1. Conversely, ratings of
controllability, confidence, and outcome predictability were relatively low at baseline for
the GAD group compared to controls. Following the manipulation feedback, GAD
participants showed little shift in ratings for controllability, confidence, and outcome
predictability with respect to the ambiguous scenarios, suggesting a possible floor effect for

GAD participants. The pattern of the T1-T2 comparisons of controllability, confidence,
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and predictability indicates an overall greater downward shift in ratings for controls
following the feedback manipulation. Indeed, participants in the control group who
received the ambiguous feedback showed a significant decrease in both ratings of
controllability and confidence in problem-solving abilities relative to their baseline ratings.
These significant simple effects were not observed for control participants who received the

unambiguous feedback

The finding that GAD status mediated the relationship between IU and biased
appraisal of cost and outcome predictability provides partial support for the potential
contribution of IU to GAD by way of disrupting objective appraisal of ambiguous
situations (Koerner & Dugas, 2008). Results from the regression analysis also suggest that
having high levels of 1U and a clinical diagnosis of GAD accounted for substantial variance
in confidence and probability estimates for a negative outcome with respect to ambiguous

situations.

The significant moderate correlation between rumination (as measured by the RRS)
and worry (as measured by the PSWQ) replicates previous results (e.g., Fresco et al., 2002;
Segerstrom et al., 2000; Watkins et al., 2005). The size of the correlation between
rumination and worry in the current sample is also comparable with previous data (e.g.,
Yook et al., 2010). Consistent with our prediction, IU was significantly and positively
associated with rumination. The finding that 1U was correlated more strongly with worry
than rumination also replicates previous results (de Jong-Meyer et al., 2009; Yook et al.,

2010).
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Considering the overlap of rumination and worry as repetitive negative thinking
processes (Watkins, Moulds, & Mackintosh, 2005), it is interesting that both rumination
and worry were correlated positively and significantly with ratings of concern, probability,
and cost. In addition, both worry and rumination correlated negatively and significantly
with ratings of controllability, confidence in problem-solving abilities, and outcome
predictability. It is unsurprising that worry was correlated more strongly with the outcome
variables relative to rumination, as anxiety, not depression, was the primary concern for the
clinical participants in the current study. Results from linear regression analyses showed
that rumination did not mediate the relationship between IU and ratings of concern,
controllability, confidence, probability, cost, or outcome predictability for the ambiguous
scenarios. These findings suggest that high levels of 1U, rather than a tendency to engage
in repetitive thinking about one’s negative emotions, elicit stronger biased appraisal of

ambiguous situations.

Although the strengths of the current study include the use of a treatment-seeking
clinical sample, multiple dimensions of appraisal, and an experimental manipulation of
uncertainty, some limitations need be considered. In addition to the limitations discussed in
Experiment 1, another limitation of the current study is the relatively small sample size,
which could have led to possible Type Il errors. Thus, analyses will need to be replicated
in future research with larger participant groups. In Experiments 1 and 2, hypothetical
ambiguous scenarios were used to investigate threat appraisal in high U and clinical GAD
participants respectively. One limitation with such a design is that levels of ambiguity were

not controlled, therefore some ambiguous scenarios might have been perceived as more
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ambiguous compared to the others. This limitation might have at least partially contributed
to the high individual variance in ratings of concerns. A more empirically established
paradigm, such as the one used for studying covariation bias (Tomarken, Mineka, & Cook,
1989), may be useful for designing experimental manipulations that control for levels of
ambiguity. One limitation relating to the use of the ADIS-V assessments is that inter-rater
reliability was not examined for the current sample. Future research could video record,

code, and recode assessment interviews for inter-rater reliability purposes.

Another aspect of the current study that warrants consideration is the use of an
unambiguous positive feedback as the only comparison condition against the ambiguous
feedback condition. We did consider that it would have been informative to include an
unambiguous negative feedback as a second comparison condition. However, this
feedback condition was omitted from the final experimental design due to the ethical
consideration that the unambiguous negative feedback could have potentially caused the
clinical participants undue distress. On the other hand, previous experimental studies have
trained community participants to interpret ambiguous information in an explicitly negative
direction, and were successful in inducing anxiety in those participants (e.g., Mathews &
Mackintosh, 2000; Yiend, Mackintosh, & Mathews, 2005). One study also experimentally
induced worry in clinical GAD participants without observing any long-term effect of
worrying (Stapinski et al., 2010). More recently, Byrne, Hunt, and Chang (2015) examined
the role of threat perception in mediating the relationship between IU and anxiety, using
ambiguous scenarios, unpredictable positive scenarios (where a surprising and positive

outcome was anticipated), as well as unambiguous positive and negative scenarios. The
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researchers found that both ambiguous and unpredictable positive scenarios predicted the
relationship between IU and worry more so than certain positive or negative scenarios. In
view of the methodology used in the previous studies, it is suggested that, with an
appropriate debriefing procedure, future research could examine the effect of

unambiguously negative feedback on appraisal in both high 1U and GAD individuals.

In summary, Experiments 1 and 2 were designed to map out the nature of appraisal
biases in IU and GAD in more detail by examining different appraisal dimensions. The
uncertainty manipulation did not exert a strong effect on GAD participants, possibly due to
ceiling effects with respect to ratings of concern, probability, and cost. Despite this, GAD
participants reported greater concern and greater estimates of probability and cost of
negative outcomes in response to all three scenario types relative to controls. The biggest
between-group difference in concern was observed for the ambiguous scenarios. GAD
participants also reported significantly less confidence in problem-solving abilities,
perceived control, and outcome predictability relative to controls. The overall pattern of
current results for GAD participants is similar to, and in fact stronger than the results
observed in High 1U participants from Experiment 1. In particular, although the High-Low
IU group difference in Experiment 1 was significant for four of the six outcome variables
(concern, confidence in problem-solving abilities, probability, and cost), GAD participants
differed significantly from controls on all six outcome variables. The pattern of between-
group differences for confidence, controllability, and outcome predictability highlight the
possibility that negative beliefs regarding problem-solving abilities and the ability to

control and predict outcomes might also problematic for GAD individuals in positive



128

situations. 1U was found to share a robust association with rumination, though only U

predicted appraisal biases.

In the following chapter, threat appraisal bias was further examined in high 1U
individuals using an experimental paradigm that allowed for exploring anticipation of
aversive outcomes, retrospective estimates of threat occurrence, and negative affect under

the condition of ambiguity.
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CHAPTER 5

Intolerance of Uncertainty under Ambiguity in Non-Clinical Individuals- Part |

(Experiment 3%

This chapter and following two chapters describe three experiments which further

examined threat appraisal under ambiguity in high 1U individuals and GAD patients.

As described in Chapter 2, IU has been broadly defined as “a cognitive bias that
affects how a person perceives, interprets, and responds to uncertain situations on a
cognitive, emotional, and behavioural level” (Dugas, Schwartz, et al., 2004, p. 835). This
conceptualisation implies that IU contributes to worry/GAD directly by promoting threat-
consistent appraisals of uncertain information (see Dugas, Buhr, et al., 2004 for summary).
However, empirical evidence for this proposed mechanism has been lacking. The principal
measure of 1U, the Intolerance of Uncertainty Scale (IUS; Freeston, Rhéaume, et al., 1994),
assesses the extent to which an individual finds uncertainty unacceptable (e.g., ‘it's unfair
having no guarantees in life’), distressing (e.g., ‘unforeseen events upset me greatly’), or
disruptive (e.g., ‘when it’s time to act, uncertainty paralyses me’). The IUS items do not

appear to directly assess threat appraisal.

There is some evidence that IUS scores are associated with memory and

interpretative biases. For example, Dugas, Hedayati, et al. (2005) found that individuals

! Parts of the results presented in this chapter are published in Chen, J. T.-H. & Lovibond, P. F. (2016).
Intolerance of uncertainty is associated with increased threat appraisal and negative affect under ambiguity
but not uncertainty. Behavior Therapy, 47(1), 42-53.
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with high IU levels recalled a greater proportion of uncertain words (e.g., ‘unclear’), and
they also reported being more concerned about ambiguous situations. Koerner and Dugas
(2008) found that high IU individuals reported a greater level of concerns across positive,
negative, and ambiguous scenarios, with the strongest between-group difference observed
in ambiguous scenarios. Other studies have demonstrated that 1U is associated with a
tendency to seek more certainty cues before making decisions about moderately ambiguous
tasks (e.g., Ladouceur et al., 1997). Further, individual differences in IU have been shown
to predict perception of uncertainty about outcome probability as unacceptable (de Bruin et

al., 2006), and task-related state worry (Ladouceur et al., 2000).

Although the above findings highlight cognitive and affective responses to
uncertainty, no studies to date have directly examined the way in which high 1U individuals
calibrate the likelihood and cost of uncertain aversive outcomes. Fear conditioning and
related paradigms provide a promising empirical framework for examining cognitive biases
and affective responses in IU. Sarinopoulos et al. (2010) adapted the illusory correlation
paradigm (Tomarken et al., 1989) to examine undergraduates’ responses to threat, using
distressing pictures from the International Affective Picture System (IAPS; Lang, Bradley,
& Cuthbert, 2008) as the aversive outcome. Uncertainty was conveyed by a target cue that
preceded aversive pictures 50% of the time. Responses were compared to two reference
cues, one that always preceded an aversive picture and one that never did. Post-
experimental estimates of the association between the uncertain cue and the aversive
pictures were significantly higher than 50%, indicating evidence for covariation bias.

Using a cued picture task similar to that used by Sarinopoulos et al. (2010), Grupe and
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Nitschke (2011) further investigated threat appraisal under uncertainty by monitoring a
priori and online expectancy ratings as well as post-experimental covariation estimates.
Expectancy ratings for the uncertain cue were significantly greater than the true probability
of 50%. Although they did not observe an overall covariation bias for the uncertain cue,

online expectancy ratings predicted post-experiment covariation estimates.

In the research conducted on IU to date, the terms uncertainty and ambiguity have
been treated somewhat synonymously. The use of ‘ambiguity’ in the IU literature may not
come as a surprise given that an earlier body of literature on intolerance of ambiguity (1A)
also sought to represent an individual's tendency to interpret ambiguous situations as
threatening and to respond to novel and complex situations with discomfort and avoidance
(Budner, 1962; Frenkel-Brunswik, 1949). Despite efforts to differentiate 1A and IU (e.g.,
Greco & Roger, 2001; Grenier, Barrette, & Ladouceur, 2005), there has been little direct

empirical research on how these two constructs are best to be distinguished.

The broader literature on cognitive bias suggests that ambiguity rather than
uncertainty may provide more favourable conditions for the observation of individual
differences in threat appraisal. For example, MacLeod and Mathews (2012) reviewed a
wide range of interpretive tasks that embody potential threat, concluding that “selective
interpretation of ambiguity can contribute to heightened anxiety vulnerability and to
clinically relevant patterns of anxiety symptoms” (p. 201). Within the decision-making
literature, ambiguity has generally been defined as a complete lack of knowledge regarding

an outcome, whereas uncertainty refers to a situation where the outcome is not known on a
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given trial but the probability of the outcome is known, such as tossing a coin (Camerer &

Weber, 1992; Ellsberg, 1961; Lazarus & Folkman, 1984).

Within the U literature, Ladouceur et al. (1997) manipulated “the ambiguity level”
of their black/white marble ratio task by presenting participants with multiple possible
proportions of black and white marbles. de Bruin et al. (2006) manipulated “the
uncertainty level” associated with an unsolvable intelligence task by altering participants’
expected task difficulty. By providing participants with information regarding the relative
probability of an outcome, both of these studies explored the effect of uncertainty on
appraisal. It is well accepted in the anxiety literature that estimated probability is an
important component of threat appraisal (Butler & Mathews, 1983; 1987; Reiss, 1991).
However, it is rare in a clinical situation for probability of threat to be known exactly.
Ambiguity therefore might be a more common and clinically relevant situation to explore
(Koerner & Dugas, 2008). Accordingly, the present experiment aimed to examine threat

processing in high and low IU individuals under both uncertainty and ambiguity.

This experiment was designed to extend the procedure developed by Grupe and
Nitschke (2011) to compare two conditions, one of which provided information regarding
outcome probability, the other was completely devoid of such information. Consistent with
Grupe and Nitschke (2011), two instructed reference cues were used- the Certain Aversive
cue was always followed by the aversive outcome, and the Certain Safe cue was never
followed by the aversive outcome. In addition, two target cues were used, each of which
was followed by the negative outcome (aversive IAPS picture) on 50% of trials. For one of

these cues (Uncertain), participants were informed of the true 50% probability in the pre-
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experimental instructions, whereas for the other cue (Ambiguous), participants were given
no information. Importantly, participants were not informed about the existence of the
Ambiguous cue. Like Grupe and Nitschke (2011), the target cues were compared to two
instructed reference cues. Online expectancy of the aversive outcome and skin
conductance response were recorded during the anticipatory period of each trial. In
addition, post-experimental covariation estimates of the relationship between each cue and
the aversive outcomes were obtained, as well as retrospective self-report ratings of mood

(pleasant — unpleasant) during each cue.

Previous studies classified participants as either low or high on IU on the basis of a
median split on their total IUS score (e.g., Buhr & Dugas, 2009; Dugas, Hedayati, et al.,
2005; Koerner & Dugas, 2008). In the present study, participants were selected on the
basis of extreme scores of the IUS for the purpose of enhancing power in statistical
analyses thus improving cost-efficiency (Abrahams & Alf, 1978; Kagan, Snidman, &

Arcus, 1998).

It was anticipated that, relative to low IU participants, high IU participants may
show heightened threat processing and/or affective responses to the target cues relative to
either normative values (e.g., 50% in the case of expectancy and covariation) or the average
of the reference cues. Furthermore, if ambiguity were a more potent trigger of biased
processing, then the between-group difference would be expected to be greater for the

Ambiguous cue relative to the Uncertain cue.
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Method

Participants

Participants were undergraduate psychology students who received either course
credit or cash payment for participation. As in the previous experiments in Chapters 3 and
4, participant were selected on the basis of having either high scores (39 or above) or low
scores (23 or below) on the 1US-12. Data for nine participants were excluded as a result of
failure to understand instructions or failure to respond to any stimuli on the skin
conductance measure. Given that existing research has examined IU as a trait variable
(Buhr & Dugas, 2002), it could be expected that individual 1US-12 scores would remain
relatively consistent across the initial screening phase and the main study. The 1US-12 was
re-administered at the end of the experiment to confirm group membership. As a result, a
further eight participants were excluded, leaving a sample size of 29 (eight men, 21
women) for the High IU group and 26 for the Low 1U Group (eight men, 18 women). The
final sample comprised 55 participants (16 men, 39 women, Mage = 21.80 years, SD = 4.62).
Online expectancy and skin conductance data were missing for two participants (one from

each of the 1U groups) due to equipment failure. All participants were right-handed.

Materials and Measures

The study followed a 2 x (4) x (8) factorial design, where 1U group (Low IU vs.
High 1U) constituted the between-groups factor. The within-subjects factors referred to the
eight trials for each of the four warning cues. The Certain Aversive cue (‘X’) always

preceded an aversive picture, and the Certain Safe cue (‘O’) always preceded a neutral
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picture. Uncertain trials were signalled by a ‘A’ cue, and Ambiguous trials by a ‘?* cue.

Each cue appeared in black font against a white background.

The picture stimuli were selected from the International Affective Picture System
(IAPS; Lang et al., 2008). Based on published norms and the 0-9 scale used by Lang et al.
(2008) the aversive pictures (e.g., mutilated bodies, gunshots) had a mean arousal rating of
6.49 (SD = 2.25) and mean valence rating of 1.97 (SD = 1.38). Neutral pictures had a mean
arousal rating of 3.19 (SD = 1.99) and mean valence rating of 5.15 (SD = 1.25). The
pictures were 800 x 600 pixels, and were presented on a 30-cm computer monitor

approximately 100 cm in front of the participant using MedPC software.

Skin conductance level (SCL) was measured by a Med Associates system (CANL-
402) via two shielded Ag/AgCl electrodes attached to the distal phalanges of participants’
left index and middle fingers. During each trial, participants used their right hand to move
a pointer mounted on the corner of the desk so as to indicate their expectancy rating of
aversive pictures occurring at the end of the cue. The pointer had a continuous scale from 0

(Expect Neutral) to 100% (Expect Aversive), with 50% (Uncertain) in the centre.

A post-experimental covariation estimate questionnaire was administered following
the last experimental trial to assess participants’ estimates of how often each cue was
followed by aversive pictures. A post-experimental mood measure was also used to
ascertain participants’ retrospective ratings of their affective responses during each of the
cues on a nine-point scale, ranging from -4 (Unpleasant) to +4 (Pleasant), with 0 (Neutral)

in the centre.
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Participants also completed the 12-item Intolerance of Uncertainty Scale (1US-12;
Carleton, Norton, et al., 2007), the Penn State Worry Questionnaire (PSWQ; Meyer et al.,
1990), and the 21-item Depression, Anxiety and Stress Scale (DASS-21; Lovibond &
Lovibond, 1995). The psychometric properties of these measures were described in
Experiment 1. Cronbach’s alpha for the present sample was .94 for the IUS-12; .94 for the
PSWQ. For the DASS-21, Cronbach’s alpha for the present sample was.88 on the

depression subscale; .77 on the anxiety subscale; and .90 on the stress subscale.

Procedure

Participants were informed that the study involved viewing a series of pictures,
some of which were aversive, and that each picture would be preceded by a cue.

2

Participants were also informed that the ‘X’ cue always preceded an aversive picture, the
‘O’ cue always preceded a neutral picture, and that the ‘A’ cue preceded aversive and
neutral pictures at exactly a 50/50 ratio. Participants were not informed that a fourth cue
(°?”), which also preceded aversive and neutral pictures at a 50/50 ratio, would appear as
part of the trials. After signing informed consent, participants were seated in a dimly lit
testing room. Participants were instructed that whenever a cue appeared on the monitor
during each trial, they were to turn the dial to indicate their expectancy that an aversive

picture would appear. Participants were also told that there would be waiting periods in

between trials.

Skin conductance electrodes were attached to participants’ left index and middle

fingers prior to the experimental trials. Participants then viewed a summary of the
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instructions on the monitor for 30s, followed by the 32 experimental trials. Each trial
consisted of a 10-s cue presentation, during which participants indicated their expectancy
ratings. The cue was immediately followed by a 3-s presentation of either a neutral or
aversive picture, then a 3-s message instructing participants to return the expectancy dial to
the ‘Off” position on the pointer, which was to the left of 0 (Expect Neutral). This
instruction was followed by a variable 15-35-s inter-trial interval (ITI). Trial order was
randomised. After the last trial, participants completed the post-experimental questionnaire

battery before being debriefed and thanked for their participation.

Scoring and Analysis

Online expectancy ratings in the present study were averaged over the 10-s cue
presentation during each trial. Mood rating data were linearly transformed to a scale
ranging from 0 (Not unpleasant) to 100 (Unpleasant), with 50 being neutral. Mean SCLs
were recorded during the baseline period (i.e., final 10 s of the ITI), and during the whole
10-s cue presentation. In order to reduce variance and skew, the SCL data were log-

corrected using the formula log(mean cue period SCL + 1) — log(mean baseline SCL + 1).

For the primary analysis of the data, each dependent measure was analysed by a set
of planned orthogonal contrasts using a multivariate repeated measures model, with the
decision-wise error rate set at o = .05 (O’Brien & Kaiser, 1985). The group contrast
compared the High to the Low IU group. The cue contrasts examined 1) the difference
between the Certain Aversive (‘X’) and Certain Safe (‘O’) reference cues; 2) responding to

the target cues (‘A’ and ‘?”) relative to the normative reference point provided by the
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average of the reference cues (‘X and “O’); and 3) the difference between the Uncertain
(‘A”) and Ambiguous (‘?’) cues. Finally, a linear trend contrast tested for any linear

change across trials (i.e. repetitions of each trial type across the course of the test session).

All interactions between group, cue and trial contrasts were also tested. For each
contrast, effect sizes are reported using the absolute value of Cohen’s d and standardised
95% confidence intervals (ClI; scaled in SD units). All reported analyses were conducted

using the PSY Statistical Program (Bird et al., 2000).

Follow-up exploratory analyses were also conducted in order to further explore the
pattern of results within- and between-groups for each dependent measure. In order to
maintain power these exploratory analyses did not involve any correction for inflation of

Type 1 errors, so they should be interpreted with caution.

Results

Initial analysis revealed a positive linear trend across trials for the expectancy
measure averaged over groups and cues, F(1, 51) = 33.91, p <.05, which was largely due to
lower expectancy ratings on the first presentation of the two target cues relative to the two
reference cues, F(1, 51) = 9.99, p < .05. For the skin conductance measure, there was an
overall negative linear trend, F(1, 51) = 5.36, p < .05, reflecting a general pattern of
habituation across trials. There were no other interactions involving linear trend for either

measure. Accordingly, subsequent analyses were based on data collapsed over trials.
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The means and standard deviations for both 1U groups on the self-report measures
are presented in Table 5.1. As expected, the mean 1US-12 score was significantly higher
for the High IU group than the Low IU group, t(53) = 17.36, p < .05. The High 1U group
also reported a higher mean PSWQ score, t(53) = 5.49, p < .05, and a higher mean DASS-

Depression score, t(42) = 5.13, p < .05, relative to the Low IU group. There was no

significant difference in the proportion of males and females in the two groups (Xz(l) = .07,

p > .05).

Table 5.1

Means (M) and standard deviations (SD) for all self-report variables by 1U group.

Low IU (n = 26) High IU (n =29)
M SD M SD t(53)

IUS-12 19.71 5.19 41.98 4.31 17.36°
PSWQ 38.65 13.41 57.03 11.43 5.49
DASS Depression 3.15 4.70 13.44 9.59 496"
DASS Anxiety 2.38 3.20 11.10 7.66 5.397
DASS Stress 5.00 5.13 18.21 10.45 5.84"

p<.05

Online Expectancy Ratings

Figure 5.1 shows the mean expectancy ratings during presentation of the four cue
types, averaged over trials. Error bars depict 95% confidence intervals around the mean.
There was a trend for the High U group to show higher overall expectancy ratings than the
Low IU group, averaged over cues, F(1, 51) = 3.81, p = .06, d = .33; 95% CI = -.67, .01.
Averaged over groups, participants showed high levels of expectancy that the Certain

Aversive cue (‘X”), M =77.70, SD = 6.75, would be followed by aversive pictures, and low
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levels of expectancy that the Certain Safe cue (‘O’), M = 1.75, SD = 6.42, would be
followed by aversive pictures, with a highly significant difference between these reference

cues, F(1, 51) = 2592.04, p < .05, d = 8.32; 95% CI = 7.99, 8.65.

The average expectancy ratings for the target cues (‘A” and °?”) were significantly
lower than the average of the reference cues (‘X’ and ‘O’), F(1, 51) = 13.12, p < .05, d
= .48; 95% CI = .21, .74. This result indicates that, overall, participants underestimated
threat to the target cues (‘A’ and ‘?’) relative to the reference point provided by the
average of the maximum (‘X’) and the minimum (‘O’) ratings. Further, expectancy ratings
for the Ambiguous cue (?°), M = 33.38, SD = 13.64, were significantly lower than those

for the Uncertain cue (‘A’), M = 37.34, SD = 7.76; F(1, 51) = -5.86, p < .05, d = .43; 95%
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Figure 5.1. Mean aversive picture expectancy ratings.
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Follow-up analyses indicated that the High 1U group reported significantly greater
threat expectancy ratings for the Ambiguous cue (‘?”), M = 37.39, SD = 12.41, than did the
Low IU group, M = 29.37, SD = 14.91; F(1, 51) = 4.58, p < .05, d = .59; 95% CI = .04,
1.14. The two groups did not differ in their expectancy ratings for the Uncertain cue (‘A’),
F(1, 51) = .61, p = .44, d = .22; 95% CI = -.77, .34. There was a trend for the interaction
between IU Group and the contrast comparing the Ambiguous cue (‘?’) with the Uncertain
cue (‘A”), indicating that the differences between the two target cues were greater for the
Low IU group compared to the High 1U group) did not quite reach significance, F(1, 51) =
3.78, p = .06, d = .70; 95% CI = -.02, 1.42. None of the other Cue Type x IU Group

interaction effects were significant (all Fs < 3).

Post-Experiment Covariation Estimates

Mean post-experiment covariation estimates of the relationship between the cues
and aversive pictures are shown in Figure 5.2. There was no overall difference between the
IU groups, averaged over cues, F(1, 53) = 1.04, p = .31, d = .16; 95% CI = -.47, .15.
Averaged over groups, participants reliably estimated the degree of covariation between the
Certain Aversive cue (‘X’) and aversive pictures, M = 97.70, SD = 6.90, and that between
the Certain Safe cue (‘O’) and aversive pictures, M = 1.76, SD = 5.43. Covariation
estimates for the target cues (‘A’ and °?”) averaged were significantly greater than the
reference cues (‘X’ and ‘O’) averaged, F(1, 53) =15.23, p < .05, d = .64; 95% CI = .31, .97,
suggesting an overall covariation bias for both target cues. This conclusion was also
supported by the results of follow-up single sample t tests against a fixed value of 50%, as

conducted by Grupe and Nitschke (2011). Covariation estimates for the Uncertain cue
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(‘A’) were significantly greater than 50%, M = 55.85, SD = 13.37; t(54) = 3.25, p < .05, d
= .88, as were covariation estimates for the Ambiguous cue (‘?”), M = 59.00, SD = 17.68;

t(54) = 3.78, p < .05, d = 1.03.

1007 p—
Low IU (n = 26)
Il HighIU (n =29)
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Aversive picture covariation (%)

Figure 5.2. Mean post-experiment cue-aversion covariation estimates
for each cue.

Averaged over groups, covariation estimates for the Ambiguous cue (‘?°), M

58.79, SD = 17.42 were not significantly higher than for the Uncertain cue (‘A’), M

55.85, SD = 13.49; F(1, 53) = 2.06, p = .16, d = .25; 95% CI = -.60, .10. However, from
Figure 5.2 it appears that the High IU group showed selectively higher covariation
estimates for the Ambiguous cue (‘?°). This pattern was partially supported by the
statistical analysis, which showed a trend towards an interaction between IU Group and the
contrast comparing the Uncertain (‘A”) vs. Ambiguous (‘?”) cues, F(1, 53) = 3.28, p = .08,

d = .63; 95% CI = -.07, 1.32. Follow-up simple effect analyses indicated that covariation
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estimates for the Ambiguous cue (‘?’) were significantly greater than for the Uncertain cue
(‘A”) within the High IU group, F(1, 28) = 8.13, p < .05, d = .43; 95% CI = .12, .73. For
the Low IU group, however, the covariation estimates between the Uncertain (‘A’) and
Ambiguous (‘?”) cues did not differ significantly, F(1, 25) = .05, p =.83, d =.05; 95% CI =
-41, 51. However, these analyses should be interpreted with caution due to the non-
significance of the interaction. None of the other Cue Type x IU Group interaction effects

were significant (largest F = 2.19).

Post-Experiment Mood Ratings

Mean mood rating data for each cue are shown in Figure 5.3. There was a trend for
the High 1U group to show higher (more unpleasant) mood ratings than the Low IU group,
averaged over cues, F(1, 53) = 3.29, p = .08, d = .28; 95% CI = -.58, .03. Averaged across
groups, the Certain Aversive cue (‘X’) was rated as most unpleasant, M = 85.27, SD =
16.99, and the Certain Safe cue (‘O’) was rated as least unpleasant, M = 21.95, SD = 19.79.
Mood ratings for the two target cues (‘A’ and ‘?’) averaged were significantly more
unpleasant than the two reference cues (‘X’ and ‘O’) averaged, F(1, 53) = 39.64, p < .05, d
=.74;95% CI = .5, .97. Mood ratings for the Ambiguous cue (‘?”) were significantly more
unpleasant than the ratings for the Uncertain cue (‘A”), F(1, 53) = 20.60, p < .05, d = .51,

95% CI = .28, .73.
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Figure 5.3. Mean post-experiment mood ratings for each cue.

Follow up analyses suggested that whereas both 1U groups demonstrated similar
mood ratings for the Uncertain cue (‘A’), F(1, 53) = .72, p = .40, d = .23; 95% CI = -
.77, .31, the High IU group found the Ambiguous cue (‘?’), M = 78.02, SD = 14.43,
significantly more unpleasant relative to the Low IU group, M = 63.94, SD = 17.79; F(1,
53) =10.47, p < .05, d = .88; 95% CI = .33, 1.42. Consistent with this effect, there was a
significant interaction between IU Group and the comparison of Uncertain (‘A’) vs.
Ambiguous (‘?”) cues, F(1, 53) = 6.55, p < .05, d = .57; 95% CI = .12, 1.02. None of the

other Cue Type x IU Group interaction effects were significant (largest F = 3.62).

Skin Conductance

Figure 5.4 shows the skin conductance data for the cues. There was no overall
difference between the 1U groups, averaged over cues, F(1, 51) =.70, p = .41, d = .16; 95%

Cl=-54, .22.
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Figure 5.4. Mean change in log-corrected skin conductance level for
each cue.

Consistent with previous findings (Dunsmoor, Bandettini, & Knight, 2007; Grupe &
Nitschke, 2011), skin conductance responding to the Certain Aversive cue (‘X’) was
significantly greater than that to the Certain Safe cue (‘O’), F(1, 51) = 8.32, p < .05, d
=.62; 95% CI = .19, 1.04. There was no significant difference between skin conductance
responding to the reference cues (‘X’ and ‘O’) averaged versus that to the target cues (‘A’
and ‘?’) averaged (F < 1), and there was no significant difference between skin
conductance responding to the Ambiguous cue (‘?”) versus that to the Uncertain cue (‘A”),
F = 1.09. None of the Cue Type x IU Group interaction effects were significant (all Fs <

1).

Correlations

A bivariate correlation analysis was conducted to examine the relationship between

the outcome variables for the target cues (‘A’ and ‘?”), including online expectancy
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ratings, post-experiment covariation estimates, post-experiment mood ratings, and skin
conductance responses. Initial analysis revealed that the Uncertain (‘A”) and Ambiguous
(°?’) cues shared similar patterns of correlations between the outcome variables. Therefore,
results were averaged across the target cues (‘2A” and ‘?”) in the final correlation analysis.
The correlation coefficients for the four variables are shown in Table 5.2. All correlations
were positive. In particular, online expectancy ratings were significantly correlated with
post-experiment covariation estimates and mood ratings. Post-experiment covariation
estimates were also significantly correlated moderately with post-experiment mood ratings.
There was a significant correlation between covariation estimates and skin conductance
response. Skin conductance was also correlated significantly with mood ratings. The
correlation between online expectancy ratings and skin conductance responses was not

significant.
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Table 5.2
Pearson bivariate correlation coefficients for outcome (target cues) and self-report variables.

Covariation Mood SCR PSWQ IUS-12 DASS DASS DASS

Estimates Ratings Depression  Anxiety Stress

Online expectancy 51 50 21 20 28 27 15 12
Covariation estimates 64" 32 26 22 33 28" 19
Mood Ratings 35" 22 29 36" 38" 32"
SCR .09 12 10 .04 -.01
PSWQ 66" 597 58" 677
IUS-12 637 617 697
DASS Depression 637 747
DASS Anxiety 84"
p<.05

“p<.01
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Discussion

Extending the experimental design of Grupe and Nitschke (2011), this experiment
found preliminary evidence that individuals with high 1U responded more strongly to cues
with an inconsistent relationship to threat, both in terms of threat appraisal and affective
reaction. High IU participants showed increased online threat expectancy ratings,
covariation bias and negative affect to the target cues compared to low IU participants,

particularly for the Ambiguous cue.

The primary online measure of threat appraisal, expectancy ratings, showed the
expected difference between the Certain Aversive and Certain Safe reference cues.
However, the absolute level of mean ratings to the Certain Aversive cue (‘X”) was only
77.7%, lower than in Grupe and Nitschke (2011). The reason for this pattern is likely to be
that expectancy ratings were averaged across the full 10s of the cue presentation, whereas
Grupe and Nitschke (2011) recorded ratings during the last 500ms of the cue. Therefore
any delay in making a rating would have reduced the recorded value. This procedure may
also explain the lower mean ratings to the Ambiguous cue (‘?”) compared to the known
Uncertain cue (‘A’), as the Ambiguous cue was novel and likely caused participants to
take longer before committing to a rating. Response latencies were not recorded in the
present data set, and therefore this interpretation cannot be directly confirmed.
Nonetheless, a direct comparison between groups was still possible, as the measurement

technique was the same for all participants.

The finding that high IU participants reported significantly higher expectancy
ratings for the Ambiguous cue than low IU participants is consistent with previous studies

showing that anxious individuals tend to show a bias in favour of threatening
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interpretations of ambiguous stimuli, relative to non-anxious individuals (Butler &
Mathews, 1983; Butler & Matthews, 1987, MacLeod & Cohen, 1993; Mathews &
Mackintosh, 1998). This group difference is particularly striking given that the High 1U
group may have been expected to have longer decision latencies when faced with an
ambiguous task (Dugas et al., 1997; Ladouceur et al., 1997), which would have worked
against the higher mean expectancy observed in this group. The between-group simple
effect was only significant for the Ambiguous cue, not the Uncertain cue, providing some
support for the idea that high U individuals are prone to over-predicting aversive outcomes

under the condition of ambiguity.

As expected, the post-experimental covariation data indicated biased estimates of
the association between the target cues (‘A’ and ‘?”) and aversive pictures. This finding is
consistent with Sarinopoulos et al. (2010), who demonstrated a posteriori covariation bias
for uncertain cues signalling 50% probability of aversive outcomes. Although overall high
IU participants did not show stronger covariation bias to the target cues relative to low 1U
participants, only high IU participants showed a significant difference in covariation
estimates between the Uncertain and Ambiguous cues. That is, high 1U participants, but
not low IU participants, perceived a significantly higher contingency between the
Ambiguous cue and aversive pictures relative to that between the Uncertain cue and
aversive pictures. This finding is again consistent with the idea that IU participants
overestimate threat under conditions of ambiguity (Dugas, Buhr, et al., 2004; Dugas,

Hedayati, et al., 2005).
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In addition to examining threat appraisal, negative affective response to cues
signalling possible aversive outcomes were also examined. The mood ratings provided
evidence for heightened negative affect to the target cues compared to the reference cues,
consistent with the item content of the IUS (Freeston, Rhéaume, et al., 1994). Furthermore,
although high and low IU participants showed similar negative affective ratings to the
Uncertain cue, high 1U participants found the Ambiguous cue significantly more unpleasant
than low IU participants, confirming that ambiguity elicits a more negative affective

response than uncertainty in high IU individuals.

By contrast, the psychophysiological measure, skin conductance, did not appear to
be sensitive to this difference. Participants clearly demonstrated differential skin
conductance responding to the two reference cues, but both High and Low IU groups
showed similar skin conductance responding to the two target cues. Nonetheless, skin
conductance was positively correlated with post-experiment covariation estimates and
mood ratings. Skin conductance is known to show high individual variability (e.g.,
Borkovec, 1985; Borkovec & Hu, 1990), and it appears that a larger sample size may be

necessary to detect differences between ambiguity and uncertainty on this measure.

Overall, the similarity in the pattern of means for expectancy, covariation estimates
and mood ratings provides converging evidence for the reliability of this pattern. There
was no evidence for any substantial dissociation between the measures. Further, the
moderate and positive correlations between all four outcome variables for the target cues
are consistent with the idea that IU drives both threat appraisal and negative affect in

response to cues that signal possible aversive outcomes. Perceived contingency is
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presumed to be an interplay of a priori expectancies and situational information (Alloy &
Tabachnik, 1984). From this perspective, participants who were unable to calibrate
outcome probabilities during the target cues might have based their threat appraisal on their
cognitive schema, which are presumably biased toward a higher threat appraisal of negative
outcomes in those with high U levels (Dugas, Hedayati, et al., 2005; Koerner & Dugas,

2008).

With the exception of the skin conductance data, the primary feature that was
common across the outcome measures was the tendency for high 1U participants to respond
more strongly to the Ambiguous cue compared to low IU participants, suggesting that
ambiguity may be the critical trigger stimulus for high IU individuals and clinical patients.
Note that Sarinopoulos et al. (2010) Grupe and Nitschke (2011) informed participants that
the target cue would sometimes be followed by the negative outcome and sometimes would
not, without giving the exact ratio. In this experiment, two cues were used to distinguish
between ambiguity (‘?°) and pure uncertainty (‘A’). The Ambiguous cue essentially
represented a complete lack of information about the degree of uncertainty regarding
outcome probabilities, as participants did not have any basis for predicting the percentage
of trials that would be followed by aversive pictures. The Uncertain cue also did not allow
prediction of the outcome on any trial, but due to the pre-experimental instructions it did
communicate exactly the probability of the aversive outcome. It was under the condition of
ambiguity rather than uncertainty that high IU participants showed the greatest threat

responding in the present experiment.
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Results from this experiment are consistent with previous studies which have shown
that uncertainty does not necessarily generate greater threat appraisal in anxious individuals
if the situational information explicitly specifies the degree of uncertainty (Alloy &
Tabachnik, 1984; Chan & Lovibond, 1996). This perspective is consistent with a view of
ambiguity as higher-order uncertainty- that is, uncertainty about uncertainty (Camerer &
Weber, 1992; Einhorn & Hogarth, 1985; Ellsberg, 1961). Findings from the present
experiment indicate that uncertainty alone (i.e., clear calibration of uncertain threat
probability) is unlikely to elicit a difference in information processing bias and negative
affect between the low and high IU individuals. Rather, high IU individuals may differ
maximally from low IU individuals when they do not have information about the
probabilities of aversive outcomes and hence their judgment of threat is relatively
unconstrained. A useful direction for future experimental and clinical studies on 1U may
therefore be to include an ambiguous condition similar to that in the present experiment,

where there is a complete lack of information regarding probabilities of aversive outcomes.

A number of limitations of this experiment should be considered. Firstly,
assessment of affective responding was conducted retrospectively, as to minimise
overloading participants who were already rating threat expectancy online. It would be
important to confirm the present finding that ambiguity is subjectively more distressing
than uncertainty using a real-time measure. Secondly, the difference between expectancy
results from the present experiment and Grupe and Nitschke (2011) also suggest that it
would be valuable to separately record response latency and final expectancy ratings in this

paradigm. Finally, the present study sought to maximise ambiguity by combining novelty,
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a lack of information regarding outcome probability, and the intrinsic meaning of the target
cue (a question mark symbol). Future research could disentangle these components by
using a more neutral symbol to determine which one(s) are critical to the differences

observed between the ambiguity and uncertain conditions in the present study.

This experiment measured state worry as IU has been shown to be closely
associated with GAD, for which the dominant symptom is worry (e.g., Dugas et al., 1997;
Freeston, Rhéaume, et al., 1994; Ladouceur et al., 1997). Further, biased threat appraisal
has previously been shown to be more strongly related to 1U than to worry, anxiety or
depression (Dugas, Hedayati, et al., 2005). In this experiment, online expectancy rating
was a significant predictor of post-experiment covariation estimates, whereas 1U, worry,
depression, and anxiety were not. Considering recent findings have underscored the
association between IU and change in depressive symptoms (Boswell et al., 2013; Yook et
al., 2010), it would be informative to further explore the extent to which factors such as
depression, anxiety and worry account for present findings compared to the role of 1U with
a larger sample. Finally, the current study used an extreme groups approach (EGA) for
increasing statistical power. It should be noted that conclusions based on analyses using
EGA can be limited relative to those based on analysis of full-range and continuous data
(Preacher, Rucker, MacCallum, & Nicewander, 2005), and it would be useful to include
mid-range values of these variables and IU in future research to check for non-linear

effects.

In summary, the present study provided preliminary evidence that high IU

individuals show both biased threat appraisal and enhanced affective responses in situations
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where a potential threat may or may not occur. Furthermore, the greatest differences
between high and low IU individuals were observed under conditions of ambiguity, rather
than uncertainty. These findings indicate that further exploration of the distinction between

ambiguity and uncertainty is warranted.
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CHAPTER 6

Intolerance of Uncertainty under Ambiguity in Non-Clinical Individuals- Part 11

(Experiment 4)

The experiment described in this chapter is a follow-up experiment to Experiment 3.
In Experiment 3, participants reported significantly lower expectancies of aversive pictures
after the target cues compared to the average of the 100% and 0% reference cues.
Furthermore, high U participants reported significantly higher expectancy ratings for the
Ambiguous cue than low IU participants. This between-group simple effect was only
significant for the Ambiguous cue, not the Uncertain cue, providing partial support for the
idea that high U individuals are prone to over-predicting aversive outcomes under the
condition of ambiguity. This result is consistent with previous findings that anxious
individuals tend to show a bias in favour of threatening interpretations of ambiguous
stimuli, relative to non-anxious individuals (Butler & Mathews, 1983; MacLeod & Cohen,
1993; Mathews & Mackintosh, 1998). Differences in expectancy ratings from Experiment
3 and Grupe and Nitschke (2011) suggest that it would be valuable to separately record

response latency and final expectancy ratings in this paradigm.

In Experiment 3, online expectancy ratings were averaged across the 10-second cue
presentation. As discussed in Experiment 3, it would be informative to see if the effect of
ambiguity is even greater on the final expectancy rating. Recording terminal expectancy

ratings would also allow for a more direct replication of the online results of Grupe and
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Nitschke (2011). As such, this experiment sought to examine terminal expectancy of

aversive pictures after uncertain/ambiguous cues in high and low IU individuals.

Method

The Method for this experiment was the same as reported in the previous

experiment, except as detailed below.

Participants

Participants were students attending the University of New South Wales who
received either course credit or cash payment for participation. Prospective participants
were selected from a pool of 41 subjects who met selection criteria from an initial screening
survey using the IUS-12 (Carleton, Norton, et al., 2007). Data for seven participants were
excluded as a result of failure to understand instructions or failure to respond to any stimuli
on the skin conductance measure. As in the previous study, the IUS-12 was re-
administered at the end of the experiment to confirm group membership. As a result, one
participant was excluded, leaving a sample size of 16 (eight men, eight women) for the
High IU group and 17 (10 men, seven women) for the Low IU Group. The final sample
comprised 33 participants (15 females, 18 males, Mage = 23.29 years, SD = 6.98). Online
expectancy and skin conductance data were missing for one participant due to equipment

failure.
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Materials and Measures

Cronbach’s alpha for the present sample was .96 on the IUS-12 (Carleton, Norton,
et al., 2007) total score and .86 on the PSWQ (Meyer et al., 1990) total score. For the
DASS-21 (Lovibond & Lovibond, 1995), Cronbach’s alpha for the present sample was .87

on the depression subscale; .79 on the anxiety subscale; and .89 on the stress subscale.

Scoring and Analysis

Unlike the previous study in which online expectancy ratings were averaged over
the 10-s cue presentation, expectancy ratings in the present study were recorded in the final

second of the 10-s cue presentation during each trial.

Results

As in the previous experiment, initial analysis revealed an overall positive linear
trend for the expectancy measure averaged across groups and cues, F(1, 30) = 13.50, p
< .05, which was largely due to the lower expectancy ratings on the first presentation of the
two target cues relative to the reference cues, F(1, 30) = 8.54, p < .05. Also consistent with
the previous experiment was the overall negative linear trend for the skin conductance
measure, F(1, 30) = 4.54, p < .05, reflecting a general pattern of habituation across trials.
There were no other interactions involving linear trend for either measure. As such, the
data presented hereafter are averaged over trials. The means and standard deviations for

both IU groups on the self-report measures are presented in Table 6.1.
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-ll\-/la:atjalr?ses('l%/l) and standard deviations (SD) for all self-report variables by 1U group.
Low IU High 1U
(n=17) (n=16)

M SD M SD t(31)
1US-12 17.65 3.48 43.00 5.89 15.16°
PSWQ 35.41 9.91 60.00 11.52 6.58"
DASS Depression 2.82 3.24 16.25 8.00 6.39"
DASS Anxiety 2.24 441 11.75 7.90 431
DASS Stress 3.41 3.99 21.00 8.03 8.04"

“p<.05

As expected, the mean 1US-12 total score was significantly higher for the High 1U
group than for the Low IU group, t(31) = 15.16, p < .05. The High IU group also scored
higher than participants in the low IU group on the PSWQ, t(31) = 6.58, p < .05; the
depression subscale of the DASS, t(31) = 6.39, p < .05; the anxiety subscale of the DASS,
t(31) = 4.31, p <.05; and the stress subscale of the DASS, t(31) = 8.04, p < .05. There was
no significant difference in any of the self-report measures between men and women
(largest t = .96), nor was there any significant difference in the proportion of males and

females in the two groups, y*(1) = .26, p > .05.

Online Expectancy Ratings

Figure 6.1 shows the mean expectancy ratings during the presentation of the four
cue types, averaged over trials. Error bars depict 95% confidence intervals around the

mean. Consistent with the previous experiment, participants showed high levels of
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expectancy that the Certain Aversive cue (‘X’) would be followed by aversive pictures, and
low levels of expectancy that the Certain Safe cue (‘O’) would be followed by aversive
pictures, with a highly significant difference between these reference cues, F(1, 30) =
6054.47, p < .05, d = 19.63; 95% CI = 19.11, 20.14. Although in the previous experiment,
participants underestimated threat to the target cues (‘2A’ and ‘?”) relative to the reference
point provided by the average of the maximum (‘X’) and the minimum (‘O’) ratings,
average expectancy ratings for the target cues in this experiment did not differ from the
average of the reference cues (‘X’ and ‘O’) averaged over groups, F(1, 30) = .62, p = .44,d

=.15; 95% CI = -.24, .54.

100 - Low IU (n=17)
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Figure 6.1. Mean aversive picture expectancy ratings for each cue.
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In follow-up single sample t-tests, online expectancy ratings were tested against a
fixed value of 50%, as conducted by Grupe & Nitschke (2011). Expectancy ratings for
aversive pictures following the Ambiguous cue did not differ significantly from the true
50% probability, M = 47.93, SD = 7.23; t(31) = 1.62, p = .12, d = .58. Interestingly,
expectancy ratings for the Uncertain cue were slightly but significantly lower than 50%, M

=48.31, SD = 3.78; t(31) = 2.53, p < .05, d = .91.

Compared to Experiment 3 in which expectancy ratings for the Ambiguous cue (‘?”)
were significantly lower than the Uncertain cue (‘A’), there was no difference in
expectancy ratings between the two target cues in this experiment, F(1, 30) = .20, p = .66, d
=.10; 95% CI = -.37, .57. Similar to the expectancy data in Experiment 3, the interaction
between 1U Group and the contrast comparing the Ambiguous cue (‘?”) with the Uncertain
cue (‘A’) did not reach significance, F(1, 30) = 3.17, p = .09, d = .82; 95% CI = -1.76, .12.

None of the other Cue Type x IU Group interaction effects were significant (all Fs < 1).

Post-Experiment Covariation Estimates

Mean post-experiment covariation estimates of the relationship between the cues
and aversive pictures are presented in Figure 6.2. Overall, participants reliably estimated
the degree of covariation between the Certain Aversive cue (‘X’) and aversive pictures, M
=99.39, SD = 2.46, and that between the Certain Safe cue (‘O’) and aversive pictures, M

= .61, SD = 2.46.
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Figure 6.2. Mean post-experiment cue-aversion covariation estimates
for each cue.

As in the previous experiment, covariation estimates for the target cues (‘A’ and
?”) averaged were significantly greater than the reference cues (‘X’ and ‘O’) averaged,
F(1, 31) = 23.40, p < .05, d =.76; 95% CI = .44, 1.07, suggesting an overall covariation
bias for the target cues. Although in Experiment 3 the interaction between this comparison
and 1U group did not reach significance, this interaction effect was significant in the present
experiment, F(1, 31) = 6.39, p < .05, d = .79; 95% CI = .15, 1.42, suggesting a greater
covariation bias for the target cues in the High 1U group compared to the Low IU group

largely due to the Ambiguous cue (‘7).

Contrary to the previous experiment in which there was no significant difference in
covariation estimates between the two target cues, covariation estimates for the Ambiguous

cue (‘?’) in this experiment were significantly greater than those for the Uncertain cue
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(‘A”) averaged over group, F(1, 31) = 9.94, p < .05, d = 1.08; 95% CI = .38, 1.78. This
difference was largely driven by the High 1U group who reported higher covariation

estimates for the Ambiguous cue (‘?”) relative to the Uncertain cue (‘A”).

The difference in covariations estimates between the Ambiguous cue (‘?’) and the
Uncertain cue (‘A’) was greater for the High 1U group than for the Low IU group, in which
the difference between the two target cues were smaller but in the same direction as for the
High 1U group. However, the interaction between IU Group and the comparison between
the Ambiguous cue (“?°) with the Uncertain cue (‘A”) did not reach significance, F(1, 31)
=1.11,p=.30,d =.72; 95% CI =-.68, 2.12. Nonetheless, follow-up analyses revealed that
although there was no significant U group difference in covariation estimates for the
Uncertain cue (‘A”), F(1, 31) = .79, p = .40, d = .31; 95% CI = -1.02, .40, the High IU
group reported significantly greater threat covariation estimates for the Ambiguous cue

(‘?’) relative to the Low IU group, F(1, 31) =5.71, p < .05, d = .83; 95% CI = .12, 1.54.

Post-experiment covariation estimates for the two target cues were also tested
against 50% using a single-sample t-test, in order to facilitate comparison with the results
of Grupe & Nitschke (2011). Participants’ overall post-experiment estimates of the
relationship between the Ambiguous cue (‘?”) and aversive pictures were significantly
greater than 50%, M = 59.39, SD = 10.88; t(32) = 4.96, p < .05, d = 1.75, indicating
covariation bias for the Ambiguous cue. Although in Experiment 3 covariation estimates
for both target cues were significantly greater than 50%, covariation estimates of the
relationship between the Uncertain cue (‘/A’) and aversive pictures in this experiment did

not differ from the true ratio of 50%, M = 51.52, SD = 10.04; t(32) = .87, p =.39, d = .31.
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Post-Experiment Mood Ratings

Mean mood rating data for each cue are presented in Figure 6.3. Averaged across
IU groups, the Certain Aversive cue (‘X’) was rated as most unpleasant, M = 82.20, SD =
13.29, and the Certain Safe cue (‘O’) least unpleasant, M = 23.74, SD = 21.42. There was
an unexpected significant interaction between IU group and the comparison between the
Certain Aversive and Certain Safe cues, F(1, 31) = 4.80, p < .05, d = 1.25; 95% CI = .09,
2.40. Follow-up simple effect analyses revealed that although there was no group
difference in mood ratings for the Certain Safe cue (F = 1.27), the High 1U group found the
Certain Aversive cue significantly more unpleasant relative to the Low 1U group, F(1, 31)

=7.81,p<.05,d=.97;95% Cl = .26, 1.68.

Unpleasant 100 -

Low IU (n =17)
T Bl High iU (n=16)
T
T
Neutral 504
T
Pleasant 0 T ,i T
X 0 YA ?

Figure 6.3. Mean post-experiment mood ratings for each cue.

Consistent with the previous experiment, mood ratings for the two target cues (‘A’
and ‘?’) averaged were significantly more unpleasant than the two reference cues (‘X’ and

‘0’) averaged, F(1, 31) = 13.39, p < .05, d = .54; 95% CI = .24, .84, averaged over groups.
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There was no significant 1U group difference in the mood rating comparison between the

target and reference cues (F < 1).

As in the previous experiment, mood ratings for the Ambiguous cue (‘?’) were
significantly more unpleasant than the ratings for the Uncertain cue (‘A’), F(1, 31) =
13.53, p <.05, d =.54; 95% CI = .24, .84. Although the interaction between IU Group and
the comparison of Uncertain (‘A’) vs. Ambiguous (‘?’) cues followed the same pattern as
in the previous experiment, it did not reach significance, F(1, 31) = 2.64, p = .12, d = .48;

95% Cl =-.12, 1.07.

Follow-up analyses did not reveal any significant 1U group differences for the
Uncertain cue, F(1, 31) = .13, p = .72, d = .13; 95% CI = -.84, .58, nor the for the
Ambiguous cue, F(1, 31) =2.79, p =.11, d = .58; 95% CI = -1.29, .13. However, although
the Low IU group showed similar mood ratings for the two target cues (‘?” and ‘A’), F =
2.09, p = .17, d = .29; 95% CI = -.70, .13, the High 1U group found the Ambiguous cue
(‘?’) significantly more unpleasant than the Uncertain cue (‘A”), F(1, 15) = 14.31, p < .05,

d =.92; 95% CI = .40, 1.43.

Skin Conductance

Figure 6.4 shows the skin conductance data for the cues. Consistent with the
previous experiment, skin conductance responding to the Certain Aversive cue (‘X’) was
significantly greater than that to the Certain Safe cue (‘O’), F(1, 30) = 10.55, p < .05, d
= .68; 95% CI = .25, 1.11. There was a similar group trend for the Certain Aversive cue

(‘X”) in the present experiment, where the High IU group showed a stronger skin
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conductance response relative to the Low IU group. However, the interaction effect did not
quite reach significance, F(1, 30) = 3.74, p = .06, d = .81; 95% CI = -1.67, .05. As in the
previous experiment, there was no significant difference between skin conductance
responding to the reference cues (‘X’ and ‘O’) averaged versus that to the target cues (‘A’

and ‘?”) averaged (F < 1).
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Change in log-corrected SCL

Figure 6.4. Mean change in log-corrected skin conductance level for each

Furthermore, there was no significant difference between skin conductance
responding to the Ambiguous cue (‘?’) versus that to the Uncertain cue (‘A”), F(1, 30)
=.22,p=.64,d =.08; 95% CI = -.24, .39. None of the other Cue Type x IU Group
interaction effects were significant (largest F = .14). A follow-up analysis revealed that
contrary to Grupe and Nitschke (2011), skin conductance response to the Certain Aversive
cue (‘X’) was not greater than the mean skin conductance response to the target cues, t(1,
31) = 1.69, p = .10, d = .61. However, mean skin conductance response to the target cues

was significantly greater than that to the Certain Safe cue, t(1, 31) = 2.43, p < .05, d = .87,
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providing partial support for the idea that a cue stimulus representing uncertainty about

potential aversive outcomes can increase arousal response.

Correlations

A bivariate correlation analysis was conducted to examine the relationship between
the outcome variables for the target cues (‘A’ and ‘?”), including online expectancy
ratings, post-experiment covariation estimates, post-experiment mood ratings, and skin
conductance responses. Initial analysis revealed that the Uncertain (‘A”) and Ambiguous
(°?’) cues shared similar patterns of correlations between the outcome variables. Therefore,
as in the previous experiment, results were averaged across the target cues (‘A’ and “?°) in
the subsequent correlation analyses. The correlation coefficients for the four variables are

shown in Table 6.2.
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ggglrioesrizbivariate correlation coefficients for outcome (target cues) and self-report variables.

Covariation Mood SCR PSWQ IUS-12 DASS DASS DASS

Estimates Ratings Depression  Anxiety Stress
Online Expectancy 48" 517 .07 17 18 16 13 15
Covariation estimates 48" -.20 39 43 457 22 39
Mood Ratings -.19 A5 .30 .07 -.04 .05
SCR .09 -.03 -.02 -21 -.04
PSWQ 78" 697 71" 81"
IUS-12 76" 60" a7
DASS Depression 66" 78"
DASS Anxiety 797
p<.05

“p<.01
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Online expectancy ratings were significantly and positively correlated with post-
experiment covariation estimates and mood ratings. Post-experiment covariation estimates
were also significantly correlated moderately with post-experiment mood ratings. None of
the correlations between skin conductance responses and the other three variables were
significant. Follow-up analyses revealed that although the correlation between online
expectancy and post-experiment covariation estimates was not significant for the Low U
group, r = .39, p = .13, online expectancy ratings correlated significantly with covariation

estimates for the High IU group, r = .62, p < .05.

Discussion

In this chapter, the nature of threat appraisal and affective reaction in individuals
with high levels of 1U was further explored. This experiment replicated and extended the
design of the preceding experiment by examining terminal online expectancy ratings. Post-
experiment covariation estimates, affective and skin conductance responses to the cues

were also examined.

In Experiment 3, expectancy ratings for the Ambiguous cue (‘?”) were significantly
lower than those for the Uncertain (‘A’). In this experiment, however, there was no
difference in mean expectancy ratings between the target (‘A” and ‘?”) and reference (‘X’
and ‘O’) cues, nor was there any difference between the Uncertain (‘A’) and Ambiguous
(‘?°) cues. This finding is at odds with previous findings that higher 1U is associated with
inflated threat appraisal of ambiguous information (Dugas, Buhr, et al., 2004; Koerner &

Dugas, 2008). One possible explanation for the null group difference in expectancy ratings
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for the target cues is that when making decisions about stimuli that signal uncertain
aversive outcomes, high 1U participants showed similar intellectual reasoning as Low 1U
participants. Although it is possible that High 1U participants changed expectancy ratings
during the 10-second cue presentation, they eventually reached the same final decision as

the Low IU participants.

It is also worth to consider the role of process characteristics (e.g., response speed
and required information) in high IU individuals’ appraisal. Relative to non-anxious
individuals, anxious individuals have been shown to take more time to make categorization
decisions when the ambiguity of the category membership is increased (Metzger, Miller,
Cohen, Sofka, & Borkovec, 1990). Within the IU literature, individuals who are high in U
have reported requiring more information (and consequently a longer decision time) before
feeling adequately confident to make a decision (Carleton, Sharpe, et al., 2007; Ladouceur
et al., 1997). It is perhaps not surprising that there appears to be a considerable association
between IU and indecisiveness (Rassin & Muris, 2005). When facing uncertain or
ambiguous situations, process characteristics such as response latency may better
distinguish high IU individuals from those with low IU levels than expectancy ratings. The
present experiment had intended to record expectancy ratings at each one-second interval.
However, due to a programming error, these data were not obtained in the final dataset.
Future research could directly examine response latencies across trial types as a way to
provide further insight into the process characteristics of decision making in high U

individuals.
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Another possible interpretation for the correct online expectancy ratings in the
present experiment is that the aversive pictures were not perceived as being particularly
unpleasant by the present cohort of participants, following anecdotal report by some
participants during post-experiment debriefings. The role of “affective match” between
warning cues and subsequent aversive outcomes in cognitive bias (Tomarken, Sutton, &
Mineka, 1995) was also raised by Grupe and Nitschke (2011), who found that their
participants’ average valence ratings of aversive pictures were a full point less unpleasant
than the valence ratings reported in Sarinopoulos et al. (2010) on a nine-point scale.
Although the aversive pictures selected for the present experiment and Experiment 3 were
based on the published norms for mean arousal and valence ratings (Lang et al., 2008), it is
possible that these pictures elicited an overall milder affective response in the present
cohort of participants relative to the norms. From this perspective, the normative
expectancy ratings reported by the High 1U group may have reflected non-affectively based

cognitive reasoning.

Consistent with the results of the previous experiment, mean covariation estimates
for the target cues were significantly greater than those for the reference cues, suggesting
an overall covariation bias for the target cues. Unlike in Experiment 3 where the
interaction effect between comparison of the target cues with the reference cues and 1U
group did not reach significance, high 1U participants in the present study showed a
significantly greater covariation bias for the target cues than low IU participants. This
interaction was driven by the considerably higher covariation estimates for the Ambiguous

cue by high IU participants. Furthermore, the group difference was only observed for the
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Ambiguous cue, not the Uncertain cue. Covariation bias has been thought of as a
continuation of expectancy bias (Tomarken et al., 1995). Given the lack of evidence of
expectancy bias in the present experiment, bias in covariation estimates immediately
following the last experimental trial would not have been expected. Yet, a significant
covariation bias was observed for the Ambiguous cue, but not the Uncertain cue. What else
could have been driving this covariation bias? One possibility that has been discussed in

the literature is that covariation bias could be a memory-based effect.

Although the cognitive bias literature has generally provided consistent support for
attentional bias favouring threatening information across anxiety disorders (Butler &
Matthews, 1987), evidence for enhanced explicit/implicit memory bias has been less
compelling (Coles & Heimberg, 2002). Inconsistent findings on memory bias across GAD
studies have mostly been attributed to methodological inconsistencies (i.e., variance in the
nature of the tasks) and the role of physiological arousal in influencing recall (Becker,
Roth, Andrich, & Margraf, 1999). Nonetheless, some studies have demonstrated that
prolonged, rather than brief exposure, to stimuli during encoding may elicit a subsequent
recall bias for threatening information in patients with GAD (e.g., Friedman, Thayer, &
Borkovec, 2000). Within the IU literature, preliminary data have highlighted the
association of IU with enhanced recall of uncertain words (e.g., Dugas, Hedayati, et al.,
2005), suggesting that the use of stimuli denoting uncertainty may allow for a better
understanding of the memory bias involved in IU and worry/GAD. In the previous
experiment, no group difference was observed for either target cue. However, high IU

participants from the present experiment showed significant covariation bias for the
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Ambiguous cue compared to low IU participants. Given that this between-group simple
effect was not observed for the Uncertain cue, the possibility that memory bias in IU may
be more likely to emerge under the condition of ambiguity relative to uncertainty should

not be ruled out.

The overall similarity in the pattern of means for mood ratings in the present
experiment replicated the data pattern in Experiment 3. Although the interaction effect
between IU group and the comparison between the two target cues (Ambiguous and
Uncertain) did not reach significance, high 1U participants rated the Ambiguous cue as
significantly more unpleasant relative to the Uncertain cue. This within-subject simple
effect was not observed in low 1U participants. Taken together, the overall similarity in the
pattern of means for mood ratings across both experiments consistently suggests that high

IU individuals find ambiguity more aversive than low 1U individuals.

In view of the finding that affective responses to the Ambiguous cue were
significantly more negative than that to the Uncertain cue, another possible interpretation
for the covariation bias observed in the present experiment is that the negative affect
bestowed upon the Ambiguous cue during the online measure may have persisted following
the completion of the experiment. Previously, the role of affective response has been
implicated in the development of covariation bias (Tomarken et al., 1995). That is, the
more aversive the outcome in the stimuli-outcome pairing, the greater the tendency to
overestimate the outcome’s covariation with the fear-relevant stimuli. It has also been
suggested that reaction to fear-relevant stimuli can play a role in mediating judgment about

the pairing contingency (Amin & Lovibond, 1997). As in Experiment 3, participants in the
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present experiment were able to use the pre-experimental instructions to calibrate their
threat appraisal on the 50% probability trials signaled by the Uncertain cue. On the other
hand, no information was available regarding aversive outcome probability on the
Ambiguous cue trials. Under this condition, participants may have experienced a stronger
negative affect in response to a cue denoting unknown outcome possibilities and
probabilities. This negative affective response could have played a role in influencing the
participants’ retrospective recall of the association between the Ambiguous cue and
aversive outcomes, despite the absence of online expectancy bias. Alternatively, the
parings of the aversive cue with aversive pictures may have been better encoded in

memory.

In line with the physiological measure results in Experiment 3, skin conductance did
not appear to be sensitive to any differences between the target and reference cues, nor to
the difference between the Ambiguous and Uncertain cues. Although participants clearly
demonstrated differential skin conductance responding to the two reference cues, both U
groups showed similar skin conductance responding to the two target cues. In Experiment
3, participants’ skin conductance response correlated significantly with post-experiment
covariation estimates and affective response. In the present experiment, however, skin
conductance response did not correlate with any of the self-report measures. Nonetheless,
this finding is not necessarily indicative of a strong dissociation between the physiological
and self-report measures. As highlighted in Experiment 3, skin conductance is known to
show high individual variability (Borkovec, 1985; Borkovec & Hu, 1990). Given the

sample size in this experiment was relatively smaller than that in the preceding experiment,
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the skin conductance measure might not have been sensitive enough to detect any

difference between the Ambiguous and Uncertain cues.

The moderate and positive correlations between the online expectancy, post-
experiment covariation estimates, and affective measures in this experiment replicated the
correlational results in Experiment 3, supporting the idea that 1U is associated with both
threat appraisal and negative affect in response to cues that signal possible negative
outcomes. In particular, the pattern of post-experiment self-report data confirmed the
tendency observed in the present experiment for high IU participants to respond more
strongly to the Ambiguous cue compared to low IU individuals, suggesting that ambiguity

may be a more potent trigger stimulus for high 1U individuals and clinical patients.

Some of the limitations of this experiment have been discussed in Experiment 3. In
addition, the absence of expectancy bias observed in this experiment may be in part due to
the aversive pictures not being perceived as particularly unpleasant. Future studies could
therefore use more potent aversive stimuli to examine the relationship between perceived

stimuli aversiveness and cognitive appraisal.

Previously, Dugas, Buhr, et al. (2004) observed that some GAD patients preferred a
problem to have a known negative outcome than an uncertain one. Findings from the
present experiment suggest that individuals who are intolerant of uncertainty might be more
prone to unconstrained threat appraisal when they are facing situations for which no
information is available regarding the probability of aversive outcomes. It would be
premature to draw conclusions about individuals with GAD, who have demonstrated high

levels of U, based on the results from the present experiment. As suggested in Experiment
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3, it would be useful for future studies to replicate the current findings using a clinical

sample.

In summary, this chapter further investigated the dual characteristic of 1U, threat
appraisal bias and heightened negative affect, in response to uncertainty/ambiguity.
Although interpretations of present findings are limited by relatively small sample sizes, the
pattern of retrospective covariation estimates and affective responses to the target cues
(Uncertain and Ambiguous cues) is consistent with findings from Experiment 3 that ambiguity
appears to be a more potent precipitant for threat appraisal bias. Results from this experiment
provided further evidence that high IU individuals show both biased threat appraisal and
enhanced affective responses in situations where a potential threat may or may not occur.
Furthermore, the greatest differences between high and low IU individuals were observed
under conditions of ambiguity, rather than uncertainty. Results from both Experiments 3
and 4 suggest that high IU patients may benefit from explicitly quantifying threat
probability in novel situations where there is an ambiguous threat of an aversive
consequence, as well as targeting retrospective evaluation of their prior negative
experiences. In consideration of the current results, a follow-up question is whether similar
effects would be observed in individuals with GAD. This question will be addressed in the

next chapter.
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CHAPTER 7
Threat Appraisal under Ambiguity in GAD

(Experiment 5)

Experiment 3 and 4 examined threat appraisal under ambiguity in undergraduates
with high levels of 1U. In this chapter, the same experimental design used in the preceding

experiment was extended to a sample of treatment-seeking GAD patients.

The pattern of expectancy ratings, covariation estimates, and affective responses
from the previous two experiments suggests that relative to low IU individuals, individuals
who are intolerant of uncertainty respond more strongly to ambiguity. Considering existing
evidence demonstrating the robust association of IU with pathological worry in GAD
(Dugas et al., 1997; Dugas, Gagnon, et al., 1998; Dugas et al., 1996; Dugas, Schwartz, et
al., 2004; Ruggiero et al., 2012; van der Heiden et al., 2010), individuals with GAD would
be expected to show similar patterns of cognitive biases as high IU individuals in response

to ambiguity.

As discussed in Chapter 4, there is strong evidence supporting the hypothesis that
GAD individuals have a tendency to make threat-consistent appraisals and interpretations
of ambiguous information (MacLeod & Rutherford, 2004). One way to understand the
processes involved in appraisal bias amongst worriers is to examine subjective judgement
of outcome probability. In such studies, participants are asked to rate the probability of

self-referential worries (Berenbaum, Thompson, & Pomerantz, 2007) or hypothetical
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negative scenarios (e.g., "Your health deteriorating’’; Berenbaum, Thompson, &
Bredemeier, 2007). Support for biased probability judgement in GAD has been provided
by studies that observed an association of worry severity with overestimation of undesirable
outcomes occurring (Berenbaum, Thompson, & Bredemeier, 2007; Berenbaum, Thompson,
& Pomerantz, 2007; MacLeod et al., 1991). Indeed, overestimation of threat is one of the
key cognitive processing errors that has been identified across anxiety disorders, such as
social anxiety disorder, (Foa, Franklin, Perry, & Herbert, 1996; Lucock & Salkovskis,
1988), panic disorder (Clark, 1986), agoraphobia (McNally & Foa, 1987), OCD (Clark,
2004, p. 112), and PTSD (Ehlers & Clark, 2000). Interestingly, although conditioning
paradigms can be used to assess information processing biases in clinical contexts, few
studies have explored this avenue in the case of GAD. In particular, there is little data from
the GAD or IU literature that directly speak to probability estimates of threatening

outcomes in ambiguous situations.

Everyday situations are often intrinsically ambiguous. In order to optimally
respond, decision-making processes are at least in part guided by an individual’s judgement
of contingencies between events, their own/others’ actions, and resulting outcomes (Volz,
Schubotz, & von Cramon, 2003). Given that GAD worriers typically hold negative
expectations about the future (Beck & Clark, 1997; MacLeod et al., 1991; Roemer et al.,
1997; Stober, 2000), conditioning paradigms provide a valuable opportunity to investigate
how threat-related associations are learned, as well as evaluating the factors that modulate

worriers’ probabilistic judgement in response to uncertain situations.
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In Experiments 1 and 2, hypothetical ambiguous scenarios were used to investigate
estimation of threats in high 1U individuals and clinical GAD participants. One limitation
with such design is that levels of ambiguity are not controlled, such that some scenarios
might be perceived as more ambiguous than others. This limitation might have at least
partially contributed to the high individual variance in ratings of concerns and the other
dependent measures. A more empirically established paradigm, such as the one used for
studying covariation bias (Tomarken et al., 1989), is useful for designing experimental
manipulations that control for levels of ambiguity. Using a modified covariation bias
paradigm, as in Experiments 3 and 4, a cue that explicitly signals 50% of occurrence of

aversive outcomes allows for testing hypotheses regarding appraisal biases in GAD.

In Experiment 3, although high and low IU participants showed similar negative
affective ratings to the cue signalling uncertainty, high IU participants found the
Ambiguous cue significantly more unpleasant than low IU participants. However, skin
conductance recording did not appear to be sensitive to this difference. This finding is in
line with some of the physiological research demonstrating that GAD individuals often fail
to show expected changes in physiological arousal in response to laboratory stressors,
despite reporting significant subjective arousal (Fisher, Granger, & Newman, 2010; Hoehn-
Saric, McLeod, Funderburk, & Kowalski, 2004; Hoehn-Saric et al., 1989). Given that
participants showed similar skin conductance responses to both the Uncertainty and
Ambiguous cues across both Experiments 3 and 4, any differential physiological reactivity
to ambiguity between high and low IU individuals would have possibly required a more

sensitive measure than the skin conductance response. As such, the present experiment did
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not include skin conductance response as one of the dependent measures. This also made it

possible to conduct the study in a clinical rather than a laboratory environment.

Method

The Method for the present study was the same as reported in Experiment 3, except

as detailed below.

Participants

Prospective clinical participants were recruited from a group of adults seeking
treatment at the Westmead Hospital Anxiety Treatment and Research Unit, a specialist
anxiety disorders treatment outpatient service in Sydney. Individuals were either self-
referred or referred by general practitioners or psychiatrists. At the initial assessment,
diagnosis of GAD was established using the Anxiety and Related Disorders Interview
Schedule for DSM-5 Adult Version (ADIS-5; Brown & Barlow, 2014). All clinical

participants were tested prior to active treatment interventions.

A recruitment advertisement was posted on an online classifieds to recruit
participants from the community to serve as controls. Individuals who volunteered for the
study were administered the Penn State Worry Questionnaire (PSWQ; Meyer et al., 1990)
over the phone or via email to determine eligibility. A total PSWQ score greater than or
equal to 62 is indicative of a clinical level of excessive and uncontrollable worry (Behar et

al., 2003). As such, individuals whose total PSWQ scores were less than 62 were
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considered as non-clinical and were invited to participate in the main study. Participants

were reimbursed for their travel expenses.

The final sample comprised 34 GAD participants (Mage = 38.79 years, SD = 14.17,

range = 20-70 years) and 34 control participants (Mage = 31.47 years, SD = 10.45, range =

18-57 years). Data for both participant samples were reasonably well matched on age and

gender ratio (see Table 7.1). However, overall education level was considerably higher for

the control sample compared to the clinical GAD group. 6% (n = 2) of clinical participants

left school before completing Year 10 and 9% (n =3) completed School Certificates only.

Table 7.1
Demographic description of participants.
Control GAD
(n=34) (n=34)
n % n %
Sex Male 18 53 18 53
Female 16 47 16 47
Marital Status  Married/De Facto 10 29 15 44
Never Married 23 68 15 44
Separated/Divorced 1 3 4 12
Education High School 7 21 2 6
Trade
Certificate/Apprenticeship 2 6 3 9
Technician/Advanced
Certificate 2 6 2 6
Diploma 2 6 12 35
Undergraduate/Postgraduate 21 62 10 29
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Materials and Measures

The picture stimuli in the current study were presented on a 30-cm laptop monitor
approximately 100 cm in front of the participant using LiveCode software. During each
trial, participants used their right hand to click on one of the 10 radio buttons on the screen
S0 as to indicate their expectancy rating of aversive pictures occurring at the end of the cue.
The radio buttons represented a continuous scale from 0 (Expect Neutral) to 100% (Expect

Aversive), with 50% (Uncertain) at the centre.

Self-report measures. In addition to the post-experimental covariation estimate and
mood rating questionnaires, participants also completed a battery of self-report
questionnaires that included the 12-item Intolerance of Uncertainty Scale (1US-12;
Carleton, Norton, et al., 2007), the PSWQ (Meyer et al., 1990), the 21-item Depression,
Anxiety and Stress Scale (DASS-21; Lovibond & Lovibond, 1995), the Cognitive
Avoidance Questionnaire (CAQ; Gosselin et al., 2002), and the Negative Problem
Orientation Questionnaire (NPOQ); Gosselin et al., 2001; English translation, Robichaud &
Dugas, 2005a, 2005b). The psychometric properties of these scales were described in

Experiment 1.

Cronbach’s alpha for the present sample was .93 for the TUS-12 and .96 for the
PSWQ. For the DASS-21, Cronbach’s alpha was .91 for the depression subscale; .88 for
the anxiety subscale; and .90 for the stress subscale. For the CAQ, Cronbach’s alpha was
.74 for the Thought Substitution subscale, .84 for the Transformation of Images into
Thoughts subscale, .87 for the Distraction subscale, .91 for the Avoidance of Threatening

Stimuli subscale, and .86 for the Thought Suppression subscale.
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Scoring and Analysis

This experiment followed the same scoring and analysis approaches as described in
Experiment 4. In particular, expectancy ratings in the present study were recorded in the

final second of the 10-s cue presentation during each trial.

Results

Preliminary contrast analyses revealed no interpretable main or interaction effects
for linear trend over trials averaged across the four cues (largest F = 3.94). Accordingly, all

the data and analyses referred to hereafter were based on ratings averaged over trials.

The means and standard deviations for control and GAD participants on the self-
report measures are presented in Table 7.2. As expected, the mean PSWQ total score was
significantly higher for the GAD group than for the control group, t(66) = 9.83, p < .05.
GAD participants also scored higher than controls on the 1US-12, t(66) = 5.94, p < .05;
DASS-Depression, t(66) = 5.67, p < .05; DASS-Anxiety, t(66) = 5.63, p < .05; and DASS-
Stress, t(66) = 6.23, p < .05. There was no significant difference in any of the self-report

measures between men and women (largest t = 1.31).
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Means (M) and standard deviations (SD) for all self-report variables for the

Control and GAD groups.

Control GAD
(n=234) (n=34)
M SD M SD t(66)
IUS-12 31.38 9.9 45.06 9.08 5.94"
PSWQ 43.65 12.77 68.56 7.44 9.83"
DASS Depression 7.65 8.11 20.35 10.24 5.67"
DASS Anxiety 6.06 5.86 18.47 11.43 5.63"
DASS Stress 10.24 6.94 23.47 10.26 6.23"
CAQ Thought Substitution 10.29 3.34 13.09 4.63 2.85"
CAQ Transformation 10.47 4.39 12.97 478 2.25
CAQ Distraction 12.82 3.99 17.15 5.23 3.83"
CAQ Avoidance 13.53 5.58 16.15 5.86 1.89
CAQ Suppression 14.29 4.35 18.24 5.00 3.47
CAQ Total 61.41 18.33 77.59 21.45 3.34"
NPOQ Total 25.74 9.61 43.09 9.31 7.56"
p<.05

Online Expectancy Ratings

Figure 7.1 shows the mean expectancy ratings during the presentation of the four

cue types, averaged over trials.

Error bars depict 95% confidence intervals around the

mean. As expected, participants showed high levels of expectancy that the Certain

Aversive cue (‘X’) would be followed by aversive pictures, and low levels of expectancy

that the Certain Safe cue (‘O’) would be followed by aversive pictures, with a highly

significant difference between these two reference cues, F(1, 66) = 2481.04, p < .05, d =

8.99; 95% CI = 8.63, 9.35.
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Figure 7.1. Mean aversive picture expectancy ratings for each cue.

For the target cues, a pattern of expectancy bias emerged from three sets of results.
Firstly, average expectancy ratings for the two target cues (‘A’ and ‘?’) were somewhat
significantly greater than the reference point provided by the average of the maximum (‘X”)
and the minimum (‘O’) ratings, F(1, 66) = 12.95, p < .05, d = .37; 95% CI = .16, .57.
Secondly, consistent with findings from Grupe & Nitschke (2011), follow-up t test results
in the current study showed that expectancy ratings for aversive pictures following the
Uncertain cue (‘A’), M = 53.72, SD = 11.89, were greater than the true 50% probability,
t(67) = 2.59, p < .05, d = .44. Expectancy ratings for the Ambiguous cue (‘?”), M = 54.27,
SD = 11.29, were also significantly greater than 50%, t(67) = 2.90, p < .05, d = .50,
suggesting an expectancy bias. Thirdly, there was a significant interaction between Group
and the comparison between expectancy ratings for the two target cues (‘?” and ‘A”), F(1,
66) = 15.05, p < .05, d = 1.11; 95% CI = .54, 1.68. Follow-up analyses revealed that this
interaction was driven by high expectancy ratings for the Ambiguous cue (?°) as endorsed

by GAD participants. Although there was no group difference for the Uncertain cue (‘A’),
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F(1, 66) = .67, p = .42; d = .20; 95% CI = -.29, .68, GAD participants demonstrated
significantly greater expectancy ratings for the Ambiguous cue (‘?’) relative to control
participants, F(1, 66) = 11.29, p < .05; d = .82; 95% CI = .33, 1.3. However, the
comparison between the two target cues averaged over groups did not reach significance,
F(1, 66) = .14, p = .72, d = .06; 95% CI = -.34, .23. None of the other Cue Type x Group

interaction effects were significant (largest F = 2.02).

Post-Experiment Covariation Estimates

Mean post-experiment covariation estimates of the relationship between the cues
and aversive pictures are shown in Figure 7.2. Overall, participants reliably estimated the
degree of covariation between the Certain Aversive cue (‘X’) and aversive pictures, M =
98.09, SD = 8.71, and that between the Certain Safe cue (‘O’) and aversive pictures, M =
1.54, SD = 5.96; F(1, 66) = 3730.80, p < .05, d = 9.52; 95% CI = 9.21, 9.83. Consistent
with the pattern of the expectancy data, average covariation estimates for the target cues
(‘A and °?°) were significantly greater than the reference cues (‘X’ and ‘O’) averaged,
F(1, 66) = 26.11, p < .05, d = .59; 95% CI = .36, .83, suggesting an overall covariation bias
for the target cues. This conclusion was also supported by the results of follow-up single t
tests against a fixed value of 50%, as conducted by Grupe and Nitschke (2011).
Participants’ overall post-experiment estimates for the Uncertain cue (‘A’), M = 52.21, SD
= 8.95, were significantly greater than 50%, t(67) = 2.03, p = .046, d = .35, as were
covariation estimates for the Ambiguous cue (‘?°), M = 59.49, SD = 14.92; t(67) = 5.24, p

<.05,d =91
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Figure 7.2. Mean post-experiment cue-aversion covariation estimates for
each cue.

Averaged over groups, participants showed a covariation bias towards the
Ambiguous cue (‘?”) more so than the Uncertain cue (‘A”), F(1, 66) = 13.69, p < .05, d
= .72; 95% CI = .33, 1.11. Follow-up analyses revealed that GAD participants reported
significantly greater threat covariation estimates for the Ambiguous cue (‘?”), M = 62.06,
SD = 14.73, relative to the Uncertain cue (‘A’), M =56.91, SD = 14.87; F(1, 33) = 15.36, p
<.05,d =.88; 95% CI = .42, 1.34. Control participants, however, did not show this within-
subject simple difference (F = 1.93), suggesting preliminary evidence for a stronger
covariation bias amongst GAD participants towards ambiguity relative to uncertainty.
However, the interaction between Group and the comparison between the two target cues
did not reach significance, F(1, 66) = 2.83, p = .10, d =.72; 95% CI = -.12, 1.43. None of

the other Cue Type x Group interaction effects were significant (largest F = 2.36).
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Post-Experiment Mood Ratings

Mean mood rating data for each cue are shown in Figure 7.3. Overall, GAD
participants rated all four cues as significantly more unpleasant relative to control

participants, F(1, 66) = 8.37, p <.05, d = .42; 95% CI = .13, .70.

Unpleasant 100 -
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Figure 7.3. Mean post-experiment mood ratings for each cue

Averaged across participant groups, the Certain Aversive cue (‘X’) was rated as
most unpleasant, M = 84.38, SD = 16.57, and the Certain Safe cue (‘O’) least unpleasant, M
= 26.84, SD = 22.24. Congruent with the pattern of expectancy and covariation data,
average mood ratings for the two target cues (‘A’ and ‘?°) were significantly more
unpleasant than the two reference cues (‘X” and ‘O”) averaged, F(1, 66) = 44.86, p < .05, d
= .66; 95% CI = .46, .85. Furthermore, mood ratings for the Ambiguous cue (‘?”) were
significantly more unpleasant than ratings for the Uncertain cue (‘A’), F(1, 66) = 5.49, p
< .05, d = .24; 95% CIl = .04, .44, suggesting an enhanced negative affect for the

Ambiguous cue relative to the Uncertain cue. Follow-up analyses confirmed that the GAD
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group rated the Ambiguous cue (‘?’) as significantly more unpleasant relative to the
Uncertain cue (‘A”), F(1, 33) =7.37, p < .05, d =.37; 95% CI = .09, .64. Interestingly, this
within-subject simple effect was not observed for controls (F = .33). However, the
interaction between Group and the comparison of Uncertain (‘A’) vs. Ambiguous (‘?”)
cues did not reach significance, F(1, 66) = 2.39, p =.13, d = .40; 95% CI = -.09, .71. None

of the other Cue Type X Group interaction effects were significant (largest F = 2.39).

Correlations between Outcome Variables and Self-Report Measures

A bivariate correlation analysis was conducted to examine the relationship between
the three outcome variables for the target cues (‘A’ and ‘?”), including online expectancy
ratings, post-experiment covariation estimates, and post-experiment mood ratings across all
participants. Initial analysis revealed that the Uncertain (‘A’) and Ambiguous (‘?°) cues
shared similar patterns of correlations between the outcome variables. Therefore, results
were averaged across the target cues (‘A’ and ‘?’) in the subsequent correlation analyses.
Scores for the 1US-12, PSWQ, CAQ, NPOQ, and the DASS-21 were also entered into the
final correlation analysis. Correlation coefficients for outcome variables and self-report

measures are shown in Table 7.3.

Overall, all the dependent measures were positively correlated. The correlation
between expectancy ratings and post-experiment covariation estimates were positive and
significant, r = .35, p < .01, as was the correlation between expectancy ratings and mood

ratings, r = .27, p < .05, suggesting an association between the three outcome variables.
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Table 7.3
Pearson bivariate correlation coefficients for outcome and self-report variables.
Covariation  Mood PSWQ IUS-I2 CAQ NPOQ DASS DASS DASS
Estimates Ratings Dep Anx Stress
Online 35" 27 347 27 317 28" 28" 24 317
Expectancy
Covariation 23 .04 -.06 19 -.02 .18 10 .16
Estimates
Mood Ratings 407 19 .03 22 .00 16 .05
PSWQ a7 457 757 547 65" 637
IUS-12 327 707 507 527 56
CAQ 527 A7 48" 527
NPOQ 627 617 677
DASS Dep 597 717
DASS Anx 807

Note. PSWQ = Penn State Worry Questionnaire; IUS-12 = Intolerance of Uncertainty Scale total score; CAQ = Cognitive Avoidance
Questionnaire total score; NPOQ = Negative Problem Orientation Questionnaire total score; DASS Dep = Depression Anxiety Stress
Scales Depression subscale; DASS Anx = Depression Anxiety Stress Scales Anxiety subscale; DASS Stress = Depression Anxiety

ﬁtress Scales Stress subscale.
_p< .01
p<.05
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The correlation between these covariation estimates and mood ratings did not quite
reach significance (p = .06). It is worth noting that of the three outcome variables, the
expectancy measure was correlated with virtually all of the self-report measures. This,

however, was not the case for the covariation and mood measures.

Although the target cues were combined for the primary correlation analyses shown
in Table 7.3, follow-up analyses showed that for the Uncertain cue (‘A’), there was no
significant association between the IUS and any of the outcome measures (expectancy
ratings, post-experiment covariation estimates, and post-experiment mood ratings). For the
Ambiguous cue (‘?”), however, higher IUS scores were significantly associated with online

expectancy ratings, r = .40, p <.01.

All the self-report variables were highly inter-correlated. In particular, the 1US-12
was correlated significantly and positively with all the other self-report measures, including

the PSWQ, CAQ and NPOQ.

The Role of Intolerance of Uncertainty in Threat Appraisal Bias and Negative Affect

In view of the high correlation between the 1US-12 and PSWQ scores in this
experiment, along with the close association between IU and GAD reported in the
literature, one question of interest concerns the role of IU in threat appraisal bias and
negative affect in response to ambiguity. As noted earlier, GAD participants in the current
experiment showed high levels of IU. This pattern was also seen when participants were
classified as either high (n = 36) or low (n = 32) on IU using a cut-off score of 40 on the

IUS-12. This cut-off score was chosen based on the mean 1US-12 score of 40.38 reported
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by a sample of clinical GAD individuals in a study by Carleton et al. (2012). As shown in
Table 7.4, 79% (n = 27) of the GAD participants were identified as having high levels of
IU, whereas 74% (n = 25) of controls were identified as having low IU levels. There was a

significant difference in the proportion of high and low IU individuals in both participants

groups (;(2(1) =19.13, p <.05).

Table 7.4
Crosstab analysis for the number of High and Low IU individuals in each of the
two participant groups.

Low IU High IU Total
Control 25 9 34
GAD 7 27 34
Total 32 36

To further investigate the relationship between IU and GAD, contrast analyses and
follow-up simple t tests described earlier in the Results section were repeated using
participant classification based on U levels. Results from this analysis of high and low 1U
participants shared a similar pattern to the analysis of participants classified by clinical
status (i.e., GAD vs. Control). In particular, consistent with the expectancy data based on
clinical status, there was a significant interaction between IU groups and the comparison
between the Ambiguous (‘?’) and the Uncertain cues (‘A’) for expectancy ratings. That is,
the High 1U group showed significantly greater differential expectancy ratings between the
two target cues (a bias towards the Ambiguous cue) relative to the Low IU group, F(1, 66)

=11.84,p<.05,d=1.00; 95% CI = .42, 1.58.
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Furthermore, much like the covariation estimate data based on clinical status, results
from follow-up analyses showed that High IU participants reported significantly greater
threat covariation estimates for the Ambiguous cue (‘?”), M = 60.28, SD = 15.02, relative to
the Uncertain cue (‘A”), M = 50.56, SD = 8.26; F(1, 35) = 14.35, p < .05, d = .80; 95% Cl
= .37, 1.23. Low IU participants, on the other hand, did not show this within-subject
simple difference (F = 2.17). However, the interaction between Group and the comparison
between the two target cues did not reach significance, F(1, 66) = 1.71, p = .20, d = .51;

95% CI =-.27, 1.29.

Finally, the High IU group rated the Ambiguous cue (‘?’) as significantly more
unpleasant relative to the Uncertain cue (‘A’), F(1, 35) = 6.60, p < .05, d = .38; 95% ClI
= .08, .67. Consistent with the mood rating data where this within-subject simple effect
was not significant for controls, Low IU participants did not show significant differential
mood ratings for the two target cues either (F = .31). However, the interaction between
Group and the comparison of Uncertain (‘ A”) with Ambiguous (‘?”) cues also did not reach

significance, F(1, 66) = 2.28, p = .14, d = .30; 95% CI = -.10, .70.

Mediation Analyses

In view of the similarity in data pattern between the two sets of analyses (one based
on participant clinical status, the other based on participant 1U levels), along with the
hypothesised role of 1U as a vulnerability factor in the development of GAD (Dugas, Buhr,
et al., 2004), one possibility is that 1U predicted threat appraisal bias in the current study,

with GAD status as a mediating factor.



193

According to Baron and Kenny (1986), a number of conditions must be met for a
variable to be considered as a mediator. Firstly, variations in levels of an independent
variable significantly account for variations in the mediator. Secondly, the mediator needs
to be a significant predictor of variations in the dependent variable. Finally, when the
mediator is entered into the equation, a previously significant relationship between the

independent and dependent variables is no longer significant.

To examine the extent to which IU accounted for threat appraisal biases and
negative affect, a test of mediation was carried out following the conditions outlined by
Baron and Kenny (1986). In view of the results from primary contrasts analyses, nine
possible dependent variables were considered for the full mediation analysis. These
include averaged ratings across the two target cues for each of the three target measures
(expectancy, covariation, and affect), differences between the two target cues for the three
target measure, and expectancy ratings, covariation estimates, and mood ratings for the

Ambiguous cue.

Results from simultaneous multiple linear regression analyses showed that GAD
status as a binary independent variable (0 = control; 1 = GAD) predicted differential
expectancy ratings between the two target cues (‘A’ and ‘?’; B = .43, p < .05), mood
ratings for the Ambiguous cue (‘?’; B = .32, p < .05), and mood ratings averaged across the

two target cues (= .28, p <.05). GAD status did not predict any other outcome variables.

In Step 1 of the full mediation analysis, mean IU level was entered as the
independent variable and differential expectancy ratings as the dependent variable. In two

other separate models, mean 1U level was entered as the independent variable. Dependent
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variables were mood ratings for the Ambiguous cue and mood ratings averaged across the

two target cues.

Results showed that IU did not predict mood ratings for the Ambiguous cue (‘?”) or
mood ratings averaged across the two target cues, thus failing to meet the criteria outlined
by Baron and Kenny (1986). Further analyses were therefore not carried out for these two
dependent variables. Step 2 examined the extent to which variations in 1U levels predicted
GAD status. Step 3 examined the extent to which GAD status accounted for variations in
differential expectancy ratings. Finally, in Step 4, both IU levels and GAD status were
entered as the independent variables, with differential expectancy ratings as the dependent
variable. Results showed that 1U was a significant predictor of differential expectancy

ratings directly and independently of GAD (path c in Figure 7.4).

p=.10
c
Intolerance of a GAD b Expectancy Bias
Uncertainty to Ambiguity
B=.59" p=.43"

Figure 7.4. Mediation analysis suggests that Intolerance of Uncertainty is
associated with biased appraisal of ambiguous threat (difference in expectancy
ratings to the ambiguous and uncertain cues) indirectly via GAD status.

“p < .01

As expected, IU was a significant predictor of GAD status (path a). GAD status
was also a significant predictor of differential expectancy ratings between the Uncertain

and Ambiguous cues (path b). When both GAD status and 1U were entered as independent
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variables, 1U was no longer a significant predictor (B = .10, p = .49), whereas GAD
remained a significant predictor (B = .38, p <.01). Taken together, these results indicate
that GAD status substantially mediated the relationship between U levels and differential

expectancy ratings for the target cues.

Discussion

One aim of Experiment 5 was to extend the experimental design used for
Experiments 3 and 4 to investigate threat appraisal and affective responses to ambiguity in
clinical GAD individuals who are said to be highly intolerant of uncertainty (Dugas,
Gagnon, et al., 1998). In particular, this experiment provided an opportunity to directly
examine the way in which clinical GAD individuals calibrate the probability of threatening
outcomes in ambiguous situations. Following results from the previous two experiments, it
was predicted that individuals with clinical GAD would demonstrate enhanced expectancy
and covariation biases, as well as negative affect, in response to cues denoting ambiguous

information about subsequent occurrence of aversive outcomes.

Overall, all three dependent measures in the present study (expectancy ratings,
covariation estimates and negative affect) shared a similar pattern. In particular, the key
statistically significant finding is that GAD participants demonstrated expectancy bias
towards the Ambiguous cue relative to controls. When surprised with a cue for which no
information was available regarding the likelihood of aversive pictures occurring, GAD

participants overestimated the likelihood that this Ambiguous cue would be followed by
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aversive pictures, relative to the Uncertain cue. This finding is consistent with previous
studies which have demonstrated an interpretive bias in anxious individuals under an
ambiguous threat (e.g., Chan & Lovibond, 1996). An extensive body of information
processing bias studies has generally shown that anxious individuals are biased towards
threatening interpretations of ambiguous stimuli compared to non-anxious individuals
(Butler & Mathews, 1983; Butler & Matthews, 1987; MacLeod & Cohen, 1993; Mathews
& Mackintosh, 1998). The present study extends existing findings on interpretative bias by
providing evidence for biased probability judgment in GAD individuals under the condition

of ambiguity relative to uncertainty.

Given that expectancy ratings and self-report measures involve two very different
methodologies, it is interesting that online expectancy ratings in this experiment were
correlated significantly and positively with six of the seven self-report variables. The
expectancy measure referred participants to consider future threats, and expectancy ratings
were collected continuously over a specified period of time. On the other hand, the self-
report measures used in the present study comprised linguistic items which participants
either endorsed or denied, and they were only required to make these decisions once at the
end of the experiment. These correlations highlight the important role of expectancy of
future threats in negative affect. In particular, the correlation between expectancy ratings
and anxiety-related measures, such as the PSWQ and the 1US-12, is consistent with the
cognitive bias account of worry that anxious individuals typically hold more negative
expectations about the future compared to non-anxious controls (e.g., Beck & Clark, 1988;

MacLeod, Tata, Kentish, & Jacobsen, 1997; Miranda, Fontes, & Marroquin, 2008).
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The correlation between expectancy ratings and depression scores in the current
experiment is also in line with previous findings that symptoms of depression are
associated with greater certainty in anticipating negative future outcomes (Miranda &
Mennin, 2007), and reduced anticipation of potential future positive events (e.g., Andersen
& Limpert, 2001; MacLeod & Salaminiou, 2001). Taken together, results from the current
study, along with the existing literature, suggest that expectancy bias concerning future
threats could be a possible underlying mechanism driving IU. Although this hypothesis
remains speculative at this stage, it presents a potential avenue for future research to further

examine the role of expectancy bias in 1U.

Much like the covariation estimation data from Experiments 3 and 4, participants in
the current study followed a similar pattern of over-associating the target cues with aversive
pictures relative to the reference cues. In particular, congruent with the finding from
Experiment 3, there was a non-significant trend in the current study that is consistent with a
covariation bias towards the Ambiguous cue relative to the Uncertain cue. Furthermore,
the finding that a within-subject simple effect was observed for GAD participants, but not
controls, suggests a tendency amongst GAD individuals to over-associate ambiguity with

aversive outcomes, more so than with uncertainty.

In the current study, participants were asked to indicate their covariation estimates
almost immediately following the final experimental trial. In the real world, however,
GAD worriers might not be prompted to recall probabilities of specific threatening
outcomes until after some time has passed and when they are facing prospective ambiguous

threats. One possible direction in future research could focus on investigating what
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happens to enhanced appraisal bias and negative affect in the longer term. The review of
existing literature on memory biases in GAD in Chapter 1 suggests little evidence for an
explicit memory bias towards threat-relevant information (e.g., recalling a previously
viewed threat word), although support for an implicit memory bias (e.g., recognising a

threat word from earlier presentation) has been inconsistent (Coles & Heimberg, 2002).

Studies on memory biases in GAD have typically relied on word or phrase
recognition/recall methodology typically tapping social threat and physical threats
(Bradley, Mogg, & Williams, 1995; Coles, Turk, & Heimberg, 2007; Mogg & Mathews,
1990; Mogg, Mathews, & Weinman, 1987; Otto, McNally, Pollack, Chen, & Rosenbaum,
1994). The IU literature has also used a similar methodology to study the association of
appraisal bias with IU (Dugas, Hedayati, et al., 2005). As domains of worry can vary
considerably from one individual to another, it can be difficult to develop one set of threat
stimuli that is relevant for all GAD individuals. Retrospective estimates of the extent to
which a cue preceded negative outcomes is intrinsically an exercise of recall. Therefore,
the present methodology offers interesting possible lines of investigation for future research

to examine memory bias in GAD.

As discussed above, clinical GAD participants in this experiment responded more
negatively to the Ambiguous cue relative to controls, despite some of the interaction effects
not reaching statistical significance. The same patterns of expectancy and covariation
biases, as well as elevated negative affect were observed when participants were classified
as either high or low on IU. For example, High IU participants reported significantly

greater threat covariation estimates for the Ambiguous cue relative to the Uncertain cue.
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Low IU participants, on the other hand, did not show this within-subject simple difference,
suggesting preliminary evidence for a stronger covariation bias amongst High [U

participants towards ambiguity relative to uncertainty.

The similarity between findings from the present experiment and the previous two
experiments (Experiments 3 and 4) with High/Low 1U non-clinical participants provides
support for the notion that high IU individuals tend to overestimate the probability of
negative outcomes occurring (Carleton, Sharpe, et al., 2007), and in particular, under
ambiguous threat. In the present study, the finding that differential expectancy ratings for
aversive outcomes between the two target cues were predicted by U is also consistent with
the ITU model’s hypothesis regarding appraisal bias in high IU individuals (Koerner &

Dugas, 2008).

The 1U model posits that high 1U individuals consider the possibility of a negative
event occurring as threatening and unacceptable, irrespective of the actual probability of it
occurring (Carleton, Sharpe, et al., 2007; Freeston, Rhéaume, et al., 1994). Following this
prediction, GAD participants in this experiment would have been expected to show
stronger negative affect to the Uncertain cue relative to controls. However, both participant
groups demonstrated similar negative affective responses to the Uncertain cue, as indexed
by a non-significant between-group simple effect, suggesting that uncertainty about
occurrence of negative outcomes does not necessarily elicit negative affect in high 1U
individuals. Rather, high IU individuals are likely to perceive uncertainty as more
threatening and distressing if they are precluded from accessing information to calibrate

relative outcome probability. This possibility is partially supported by the between-group
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simple effect that GAD participants rated the Ambiguous cue as significantly more

unpleasant than controls.

The finding that GAD status partly mediated the relationship between IU and
expectancy bias is congruent with the result of a mediation test in Koerner and Dugas
(2008), in which the researchers found worry mediated the relationship between 1U and
appraisal of ambiguous information in a sample of undergraduates. Furthermore, when
tests of mediation were carried out with the mediator (GAD status) and outcome
(expectancy bias) in reversed roles, expectancy bias partially mediated the relationship
between IU and GAD. As the current study did not involve a longitudinal design or
manipulation of 1U, it would be premature to draw any strong conclusions regarding the
causal role of 1U in the development of GAD. Nonetheless, findings from the current study
do speak to the potential indirect relationship of 1U to GAD by way of disrupting objective
appraisal of ambiguous information. It is also worth considering that other than elevated
IU levels, there are perhaps other constructs, presumably worry, that lead to the biased

expectancy ratings for the Ambiguous cue.

Several limitations should be kept in mind when considering results from the
current study. Firstly, as discussed in relation to Experiments 3 and 4, the Ambiguous cue
used in the present study combined novelty, a lack of information regarding outcome
probability, and the intrinsic meaning of a question mark symbol. It would be informative
for future research to use a more neutral symbol, such as a square, to begin to disentangle
which of these components is critical to the differences observed between ambiguity and

uncertain conditions. Secondly, the present study did not include diagnostic data on
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comorbid anxiety and mood disorders for the clinical group, due to insufficient sample size.
Given a larger sample size, it would have been valuable to examine any effect of comorbid
anxiety and mood disorders on the current findings. More generally, considering the
heterogeneity of clinical participants with respect to age and education levels, the current
study would have benefited from a larger sample size to improve the statistical power of
results, particularly the interaction effects.

Notwithstanding these limitations, the present study extends the existing 1U
literature by examining appraisal bias and negative affect response in a treatment-seeking
clinical sample of GAD individuals. A majority of the previous experimental studies have
used young university students (e.g., de Bruin et al., 2006; Dugas, Hedayati, et al., 2005;
Koerner & Dugas, 2008; Ladouceur et al., 2000). The current cohort of participants
presented with a wide age range of 18 to 70 years, with a mean age of 39 years, which
enhances generalisability of the findings to clinical populations. Furthermore, semi-
structured diagnostic interviews were used to confirm these patients did meet diagnostic
criteria of GAD. Results from the current study showed a similar overall pattern to
Experiments 3 and 4, supporting the idea that enhanced appraisal bias and negative affect
are implicated in both 1U and GAD, particularly in response to ambiguous threats. When
contrast analyses were repeated with participant classification based on IU levels, results
shared a similar pattern with results from analysis based on participants’ clinical status. In
addition, a test of mediation suggested that 1U indirectly contributed to expectancy bias via
GAD. Chapter 8 will further examine the role of 1U in anxiety psychopathology beyond

GAD.
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CHAPTER 8
Intolerance of Uncertainty across Anxiety and Related Disorders

(Experiment 6)

Since its conception, IU has predominantly been examined in the context of GAD
and pathological worry (Buhr & Dugas, 2006; Dugas, Gagnon, et al., 1998; Dugas et al.,
2007). This line of research follows the argument that 1U is more closely related to GAD
than to other anxiety disorders (Buhr & Dugas, 2006; Dugas, Gosselin, et al., 2001; Dugas,
Marchand, & Ladouceur, 2005; Ladouceur et al., 1999). Emerging evidence, however,
suggests that GAD may not be the only anxiety disorder associated with 1U. For example,
Holaway et al. (2006) found that undergraduates with traits of GAD (e.g., worrying and
nervous tension) and OCD (e.g., washing, checking, ordering, hoarding, and neutralising)
reported higher levels of 1U than controls, but did not differ significantly from each other in
terms of IU levels. More recently, a meta-analysis review of 57 studies on the cross-
sectional association of IU with symptoms of GAD and OCD showed that IU was
significantly related to symptoms of both disorders, but relative to OCD, GAD was no

more strongly associated with IU (Gentes & Ruscio, 2011).

A number of studies have also indicated that some subtypes of OCD, such as
compulsive checking, can be partially accounted for by beliefs about tolerance of
uncertainty (e.g., Steketee et al., 1998). It is perhaps unsurprising to observe a strong
relationship between IU and OCD, as many OCD patients report difficulties tolerating

feelings of doubt associated with completion of their compulsions (e.g., turning on/off a
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light switch, ritualised hand-washing, and ordering). These feelings of uncertainty may

inherently compel OCD patients to repeat actions until they feel “right” (Tolin et al., 2003).

Data from non-clinical (Boelen & Reijntjes, 2009; Carleton, Collimore, &
Asmundson, 2010) and clinical samples (Teale Sapach et al., 2015) also suggest an
association of IU with social anxiety disorder (SAD). It has been established that
overestimation of negative evaluation and biased perception of oneself are the core
cognitive features of SAD (Beck et al., 1985; Beck, Emery, & Greenberg, 2005).
Arguably, many interpersonal and performance situations can be uncertain and ambiguous.
For example, an acquaintance who looks out the window during a conversation could be
bored or merely distracted. A colleague who starts checking their phone in the middle of
your presentation might have lost interest, or they might have just received a message about
cancellation of an important flight. It has been suggested that individuals who find it
difficult to tolerate possible social scrutiny could be vulnerable to experiencing excessive
fear and avoidance of social interactions and performances (Boelen & Reijntjes, 2009;

Teale Sapach et al., 2015).

High levels of IU have also been observed in panic disorder, a condition
characterised by catastrophic interpretations of unexpected (i.e., not necessarily objective)
intense bodily sensations, including heart palpitations and shortness of breath (American
Psychiatric Association, 2013). Previously, constructs such as anxiety sensitivity, which
relates to the fear of anxiety-related somatic sensations arising from beliefs that these
sensations have harmful consequences (Reiss & McNally, 1985), have been shown to

predict panic disorder symptoms (e.g., Maller & Reiss, 1992; Schmidt, Lerew, & Jackson,
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1997). Another possible explanation for the fear of bodily sensations concerns the
uncertain nature of panic attacks. For example, one cannot know for sure when and where
the next attack is going to occur, or how long the attack would last. Having difficulty
tolerating uncertainty regarding the circumstances under which the next attack is going to
occur may play a role in facilitating panic disorder symptoms (Carleton, 2012). Data from
analogue community and clinical samples have shown that IU accounts for unique variance
in panic symptoms after controlling for anxiety sensitivity (Carleton et al., 2014; Carleton,
Fetzner, Hackl, & McEvoy, 2013; Dugas, Gosselin, et al., 2001; Gorka, Lieberman,

Nelson, Sarapas, & Shankman, 2014).

More recently, a small but growing number of studies have begun examining the
role of 1U in adult separation anxiety (Boelen et al., 2014) and health anxiety (Fergus &
Bardeen, 2013). 1U also appears to be associated with symptoms of posttraumatic disorder
(PTSD) above and beyond anxiety sensitivity, negative affect (Oglesby, Gibby, Mathes,
Short, & Schmidt, 2016), and neuroticism (Boelen, Reijntjes, & Smid, 2016). In particular,
one study found that 1U accounted for unique variance in PTSD symptoms such as
avoidance, numbing, and hyperarousal (Fetzner et al., 2013). Given the preliminary nature
of these findings, it would be premature to draw strong conclusions regarding the
contribution of IU to these disorders at this stage. Nonetheless, the above findings
highlight the possibility of IU being a potential risk factor for not only GAD, but also other
anxiety disorders (Norr et al., 2013). This idea is congruent with theoretical frameworks
for a unified approach to conceptualising emotional disorders (Barlow, 2000; Barlow,

Allen, & Choate, 2004). Such a theory proposes to draw attention to common components
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across emotional disorders that might supersede between-disorder differences (Barlow et
al., 2004). These components include antecedent cognitive appraisals (e.g., excessive and
uncontrollable worries in GAD, misinterpretations of bodily sensations in panic disorder,
and fear of negative evaluation in SAD) and behavioural avoidance (e.g., avoidance of
contamination in OCD, avoidance of physical exertion in panic disorder, and avoidance of

performances in SAD).

Longitudinal studies have shown that individuals who meet diagnostic criteria for
one anxiety disorder also have an increased likelihood of having other anxiety disorders in
their lifetime (Andrews, Slade, & Issakidis, 2002). It is possible there are common
vulnerability factors that account for the high degree of comorbidity in anxiety disorders,
beyond the influence of trait anxiety. That IU is present in various anxiety disorders, as
discussed earlier in this chapter, suggests this construct could potentially explain the high
degree of comorbidity observed across anxiety disorders (Boswell et al., 2013; Shihata,

McEvoy, & Mullan, 2017).

Across previous studies investigating the role of IU in anxiety disorders other than
GAD, one noticeable feature is that comparisons tend to be limited to one other anxiety
diagnostic category. For example, differential IU levels have been compared between
GAD and panic disorder with agoraphobia (Dugas, Marchand, et al., 2005), or between
GAD and OCD (Fergus & Wu, 2010; Holaway et al., 2006). If U indeed plays an integral
role in the development and maintenance of broader anxiety psychopathology, there is

value in comparing the presence of 1U between different types of anxiety disorders
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Ladouceur et al. (1999) compared U levels in four groups of participants: patients
with a primary diagnosis of GAD, patients with a primary diagnosis of other anxiety
disorder as well as secondary GAD (n = 24; 42% participants had primary panic disorder,
42% OCD, 16% social phobia), patients with a primary diagnosis of other anxiety disorder
without secondary diagnosis of GAD (n = 38; 73% of participants had OCD, 13% social
phobia, 8% panic disorder, 3% specific phobia, and 3% PTSD), and non-clinical controls.
Results from univariate orthogonal contrast tests showed that GAD patients, regardless of
primary or secondary status, reported significantly higher 1U levels relative to patients with
other anxiety disorders without GAD. However, primary GAD patients did not differ

significantly from secondary GAD patient in their U levels.

Carleton et al. (2012) examined patterns of IU levels across undergraduate and
community participants, as well as clinical individuals with a primary diagnosis of panic
disorder with or without agoraphobia (PD/A; n = 89), GAD (n = 63), SAD (n = 120), and
OCD (n = 60). Results from the present study replicated the findings by Ladouceur et al.
(1999), where no differences were found between primary GAD and secondary GAD
participant groups. Contrary to Ladouceur et al. (1999), however, GAD participants
(regardless of primary or secondary status) did not differ from participants with other
anxiety disorders in their U levels. Tukey post hoc comparisons also showed there were
no statistically significant differences between any of the diagnostic groups, with the

exception of the SAD group reporting significantly higher IU relative to the panic disorder

group.
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McEvoy and Mahoney (2011) observed significant and positive correlations
between IUS total score and symptoms of PD/A, GAD, SAD, and OCD in a treatment-
seeking sample. Further, IU accounted for unique variance in symptoms of these anxiety
disorders after controlling for neuroticism, distress (as measured by the Kessler
Psychological Distress Scale; Kessler et al., 2002), and disability (as measured by the
World Health Organization Disability Assessment Schedule 2.0; Rehm et al., 1999). In
particular, the prospective IU subscale of the 1US, which measures fear of uncertainty
regarding future events, uniquely predicted GAD and OCD symptoms. The other aspect of
IU, inhibitory U, was a significant predictor of panic and social anxiety symptoms,
suggesting a role of beliefs relating to uncertainty inhibiting action or experience in these
phobic disorders. McEvoy and Mahoney (2012) further reported that in a single treatment-
seeking sample, prospective 1U partially mediated the relationship between neuroticism and
symptoms of GAD and OCD. Inhibitory IU also mediated the relationship between

neuroticism and panic and social anxiety symptoms.

In sum, emerging evidence indicates that IlU may be associated with a broader range
of anxiety psychopathology than was initially hypothesised (Boswell et al., 2013; Carleton
et al., 2012; Holaway et al., 2006; Sexton & Dugas, 2009a). A number of limitations,
however, remain to be addressed in this line of investigation. Firstly, few studies, apart
from investigation by McEvoy and Mahoney (2011, 2012) and Shihata et al. (2017), have
examined the relationship between IU and disorder-specific symptoms in a single cohort

with broad diagnostic categories of anxiety and related disorders. It would be useful to
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further understand the way in which U contributes to symptoms of GAD, SAD, PD/A, and

OCD after controlling for trait anxiety.

Secondly, few studies to date have examined the relative contribution of other
proposed maintaining factors in the IU model, namely negative problem orientation and
cognitive avoidance, across diagnostic groups. As mentioned in Chapter 2, negative
problem orientation has been implicated in the development and maintenance of excessive
worry (Borkovec, 1985; Ladouceur et al., 1998; Robichaud & Dugas, 2005a). U has been
also been shown to correlate negatively with negative problem orientation (Dugas et al.,
1997). Beyond GAD, a small number of studies have shown that negative problem
orientation shares an association with SAD and panic disorder (Fergus, Valentiner, Wu, &
McGrath, 2015), as well as predicting SAD severity (Hearn, Donovan, Spence, & March,

2017).

Evidence supporting the role of cognitive avoidance with anxiety disorders other
than GAD is limited. There are some findings indicating an association of cognitive
avoidance with social anxiety in child and adolescents (Hearn et al., 2017) and
undergraduates (Wong & Moulds, 2011). However, apart from one study by McNally,
Otto, Yap, Pollack, and Hornig (1999), which found no evidence of cognitive avoidance in
patients with panic disorder, there are few data on the relationship between cognitive

avoidance and panic disorder.

It is likely that 1U represents one of the many key factors in anxiety

psychopathology (McEvoy & Mahoney, 2012). As such, the relative contribution of other



209

components within the IU model, namely negative problem orientation and cognitive

avoidance, to symptoms of anxiety disorders warrants further investigation.

The aim of the present study was to replicate and extend previous studies on
comparisons of 1U levels across anxiety and related disorders in a treatment-seeking sample
with 1) a broad range of anxiety diagnoses and 2) similar demographic profiles. In
particular, differential U levels between clinical patients with GAD and those with a
primary diagnosis of other anxiety disorders were examined. Following previous findings
(Ladouceur et al., 1999), it could be expected that GAD patients would endorse higher
levels of IU relative to patients without any diagnosis of GAD. On the other hand,
following the transdiagnostic account of IU’s role in anxiety disorders (Carleton et al.,

2012), there might not be substantial differences in IU between anxiety diagnostic groups.

Further to examining the relationship between IU and anxiety disorders in the
context of binary diagnostic groups (i.e., comparison between a primary diagnosis of GAD
and a primary diagnosis of other anxiety disorder), the present study used dimensional
disorder-specific measures which would provide a more sensitive test of the relative
contribution of IU to anxiety disorders. Following previous findings (McEvoy &
Mahoney, 2012; McEvoy & Mahoney, 2011), it was expected that IU would be associated
with symptoms of various anxiety disorders above and beyond the contribution of trait

anxiety.

In addition to examining the role of 1U in broader anxiety psychopathology, the
present study also investigated the relations between IU and depression. Previously, high

levels of IU have been associated with severe symptoms of depression in undergraduate
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students (de Jong-Meyer et al., 2009; Dugas, Schwartz, et al., 2004), and patients meeting
diagnostic criteria for an anxiety disorder (McEvoy & Mahoney, 2011; van der Heiden et
al., 2010; Yook et al., 2010). Evidence supporting the idea that IlU may be more strongly
associate d with depression than with anxiety/worry has been mixed. Non-clinical data
have shown that correlations between U and symptoms of depression are higher than those
with anxiety (de Jong-Meyer et al., 2009). On the other hand, some studies have reported
that IU appears to be more strongly associated with worry than with depression symptoms
(Dugas, Schwartz, et al., 2004; McEvoy & Mahoney, 2011). Findings by Buhr and Dugas
(2002) suggest the correlation between IU and worry in a undergraduate sample is no
greater than the correlation between 1U and depression nor the correlation between IU and

anxiety.

Considering anxiety and depression share a high co-morbidity rate (Brown et al.,
2001; Mineka, Watson, & Clark, 1998), IU potentially plays a role as an underlying
cognitive bias in anxiety and depression psychopathology. The present study therefore
sought to investigate the relationship of 1U to depression in a treatment-seeking sample of

mixed anxiety diagnoses.

Additionally, as mentioned in Chapter 1, IU has been associated with symptoms of
hoarding disorder (HD), a condition characterised by excessive acquisition and difficulties
discarding possessions resulting in large quantities of clutter (American Psychiatric
Association, 2013). The uncertainty associated with discarding a possession that might be
needed later, or a missed opportunity to acquire items, potentially accounts for anxiety

during decision-making processes in hoarding (Mathes et al., 2017). Data from
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undergraduate samples have demonstrated strong associations between 1U and difficulty
discarding, excessive acquisition and clutter severity after controlling for depression and
non-hoarding obsessive-compulsive symptoms (Oglesby et al., 2013; Wheaton et al., 2016).
Similar findings were also reported by one study using subjects who met diagnostic criteria
for HD (Mathes et al., 2017). In view of the recent interest in the role of IU in hoarding,

data for participants with HD were also examined in the present study.

Finally, as mentioned earlier, the present study sought to investigate the relationship
between other subsidiary mechanisms via which IU is said to worry, namely cognitive
avoidance and negative problem orientation, and symptoms of GAD, OCD, SAD, PD/A,

HD, and depression after controlling for trait anxiety.

Method

Participants

Participants were recruited from a group of adults seeking treatment at the
Westmead Hospital Anxiety Treatment and Research Unit, a specialist anxiety disorders
treatment outpatient service in Sydney. Individuals were either self-referred or referred by
general practitioners or psychiatrists. As in Ladouceur et al. (1999), participants’ primary
diagnosis was established at the time of assessment using the Anxiety and Related
Disorders Interview Schedule for DSM-5 Adult Version (ADIS-5; Brown & Barlow, 2014).
A primary diagnosis of hoarding disorder was established using the Structured Interview

for Hoarding Disorder (SIHD; Nordsletten et al., 2013).
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Primary diagnoses included GAD (n = 39; 35%), SAD (n = 21; 19%), panic
disorder with/without agoraphobia (n = 19; 17%), OCD (n = 14; 12%), and HD (n = 20;
18%). Comorbid conditions were diagnosed in 72% of the sample, with 43% having one
comorbid condition, 20% having two comorbid conditions, 6% having three comorbid
conditions, and 1% having four comorbid conditions. The sample comprised 113

participants (62 men, 51 women, Mage = 42.27 years, SD = 14.08).

In the current sample, 27% of the participants were married or in de facto
relationships, 41% were never married, 19% were separated or divorced. 5% of the sample
left school before completing Year 10, 13% completed School Certificate, 12% completed
Higher School Certificate, 35% completed a trade certificate/diploma, and 21% completed

undergraduate/postgraduate degrees.

Materials and Measures

The 12-item Intolerance of Uncertainty Scale (IUS-12; Carleton, Norton, et al.,
2007) was the target measure. The psychometric properties of the 1US-12 were described in
Experiment 1. The present sample demonstrated excellent internal reliability for the 1US-

12 (0= .91).

The other proposed trait-like subsidiary factors in the IU model, cognitive
avoidance and negative problem orientation, were also examined. Cognitive Avoidance
Questionnaire (CAQ; Gosselin et al.,, 2002) was used to assess cognitive avoidance
strategies. These strategies include thought suppression (e.g., “lI avoid certain situations

that lead me to pay attention to things | don't want to think about”), the substitution of
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distressing thoughts (e.g., “I think about trivial details so as not to think about important
subjects that worry me”), distraction (e.g., “I distract myself to avoid thinking about certain
disturbing subjects”), avoidance of threatening stimuli (e.g., “l sometimes avoid objects
that can trigger upsetting thoughts™), and the transformation of mental images into verbal
thoughts (e.g., “I replace threatening mental images with things | say to myself in my
mind”). The psychometric properties of the CAQ were described in Experiment 1. The

present sample demonstrated excellent internal reliability for the CAQ (o = .95).

Negative Problem Orientation Questionnaire (NPOQ); Gosselin et al., 2001; English
translation, Robichaud & Dugas, 2005a, 2005b) were used to assess the tendency to see
problems as a threat, to doubt one’s own problem-solving ability, and to be pessimistic
about the outcome. The psychometric properties of the NPOQ were described in

Experiment 1. In this sample, the internal reliability for the NPOQ was excellent (a0 = .95).

The trait version of the State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch,
Lushene, Vagg, & Jacobs, 1983) was used to evaluate aspects of anxiety propensity, with
positively and negatively scored items that assess general states of calmness, confidence,
and security (e.g., positively scored item: “I feel nervous and restless”; negatively scored
item: “l am content”). The scale consists of 20 items, and has shown good internal
reliability, where alpha coefficients range from .86 to .95 (Spielberger et al., 1983).

Internal reliability for the present sample was a. = .91.

Several self-report measures with established reliability and validity were used to
assess diagnosis-specific symptoms. GAD symptoms were assessed using the Penn State

Worry Questionnaire (PSWQ; Meyer et al., 1990), a measure of worry. Psychometric
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properties of the PSWQ were described in Experiment 1. In this sample, internal reliability

was o = .90.

Symptoms of SAD were assessed by the Fear of Negative Evaluation scale (FNE;
Watson & Friend, 1969). The 30-item FNE measures apprehension about receiving
negative evaluation, avoidance of being evaluated, and the expectation of being negatively
evaluated (e.g., “I am usually worried about what kind of impression | make”). Watson and
Friend (1969) reported that internal consistency for the FNE ranged from o = .94 to .96,
and that test-retest reliability over a one-month period ranged from .78 to .94. Cronbach’s

alpha for the present sample was .85.

The Agoraphobic Cognitions Questionnaire and Body Sensations Questionnaire
(ACQ & BSQ; Chambless, Caputo, Bright, & Gallagher, 1984) were used to assess
symptoms of PD/A. Both the ACQ and the BSQ are self-report instruments. The ACQ
consists of 14 items designed to measure fear cognitions that occur when an individual is
feeling nervous or frightened (e.g., “l will have a heart attack™). The BSQ consists of 17
items that measure the intensity of fear associated with particular physical symptoms of
arousal (e.g., heart palpitations, dizziness, and nausea). The ACQ and BSQ have
demonstrated good internal consistency (a = .80 for the ACQ and o = .87 for the BSQ).
Both questionnaires are reliable over a one-month interval (test-retest r = 0.86 for the ACQ
and r = 0.67 for the BSQ). Cronbach’s alpha for the present sample was .85 for the ACQ,

and .90 for the BSQ.

OCD symptoms were assessed by the Padua Inventory (Pl; Sanavio, 1988), a 60-

item self-report questionnaire that comprises four subscales: Contamination (e.g., ““l feel my
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hands are dirty when | touch money”), Checking (e.g., “I return home to check doors,
windows, drawers, etc. to make sure they are properly shut”), Mental Control (e.g., “When
| start thinking of certain things, | become obsessed with them”), and Impulses (e.g., “While
driving | sometimes feel an impulse to drive the car into someone or something”). Internal
consistency for the PI is high (oo = .90 in males and o = .94 in females), and it has shown
good reliability over a one-month interval, with test-retest r = .78 for males and .83 for
females (Sanavio, 1988). A recent meta-analysis study by (Sanchez-Meca et al., 2017)
found an excellent average alpha coefficient for the PI total score (M = .94; 95% CI = .92—
.95), although this may have been due in part to the large number of items in the PI
(Cortina, 1993). Moderator analyses showed larger alpha coefficients for those studies with
larger standard deviation of PI total scores (p = .0005; R* = .46). The PI has also
demonstrated considerable ecological validity for a four-factor structure (impaired control
over mental activities/doubting, contamination, checking, and worries about losing control
over motor behaviour) with respect to obsessive-compulsive symptoms (Macdonald & de

Silva, 1999). Internal consistency for the current sample was high (o = .97).

The Saving Inventory-Revised (SIR; Frost, Steketee, & Grisham, 2004) was used to
assess hoarding disorder symptoms. The SIR is a 23-item measure that assesses severity of
difficulty discarding (e.g., “How distressing do you find the task of throwing things
away?”), acquisition (e.g., “How upset or distressed do you feel about your acquiring
habits?”), and clutter (e.g., “To what extent do you feel unable to control the clutter in your
home?”). Participants are asked to respond to each item using a five-point scale, with

higher scores indicating greater severity of hoarding symptoms The SIR total score has
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demonstrated excellent internal consistency (a. = .94; Frost et al., 2004). Internal reliability

for the resent sample was excellent (o = .94).

Depression symptoms were assessed by the Beck Depression Inventory-11 (BDI-II;
Beck, Steer, & Brown, 1996). The BDI-II consists of 21 items that assess severity of
depression symptoms experienced during the preceding fortnight. Internal consistency (o =
.92) and test re-test reliability (r = .93 over one week) are good (Beck et al., 1996). The

present sample demonstrated excellent internal reliability for the BDI-II (a = .93).

Procedure

Participants first underwent a face-to-face initial assessment using the ADIS at the
Westmead Hospital Anxiety Treatment and Research Unit to confirm clinical diagnoses.
Disorder-specific measures were then administered only for diagnoses for which
participants met criteria. All participants completed a battery of self-report questionnaires
as part of initial assessment prior to commencing treatment, including the 1US-12, CAQ,
NPOQ, STAI-T, and BDI-Il. In total, disorder-specific and self-report questionnaires
generally took between 45 to 50 minutes to complete. Signed informed consent was

provided by participants for the use of their questionnaire data.

Scoring and Analysis

Descriptive statistics were calculated for summed total and subscale scores for each
of the diagnostic groups (a primary diagnosis of GAD, SAD, PD/A, OCD, and HD),
including 1U, trait measures (CAQ, NPOQ, STAI), and disorder-specific symptom

measures (PSWQ, FNE, ACQ, BSQ, PI, SIR, BDI-II).
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Replicating and extending the comparison analyses conducted by Ladouceur et al.
(1999) and Carleton et al. (2012), planned orthogonal contrast analyses were conducted to
compare total and subscale (Inhibitory 1U and Prospective 1U) score means of the 1US-12,
CAQ, and NPOQ between three groups of participants. Group 1 consisted of participants
with a primary diagnosis of GAD. Group 2 consisted of participants with a primary
diagnosis of any other anxiety disorder without an additional diagnosis of GAD. Group 3
consisted of participants with a primary diagnosis of other anxiety disorder as well as an

additional diagnosis of GAD.

The first planned contrast compared GAD participants (Groups 1 and 3) to
participants without any diagnosis of GAD (Group 2). The second contrast compared
primary GAD participants (Group 1) to participants with an additional diagnosis of GAD
(Group 3). For each contrast, effect sizes are reported using standardised 95% confidence
intervals (CI; scaled in SD units). All reported contrast analyses were conducted using the
PSY Statistical Program (Bird et al., 2000). Exploratory analyses were conducted in order
to further explore the pattern of results for each dependent measure. In order to maintain
power, these exploratory analyses did not involve any correction for inflation of Type 1

errors, so they should be interpreted with caution.

Results

For each measure, total scale score was first examined to check for any issue with

respect to distribution, skewness and kurtosis. Most measures demonstrated acceptable



218

levels or skewness (i.e., a skewness value less than the absolute value of 1), except for
PSWQ and FNE (a skew of -1.28 and -1.74 respectively). Data for the PSWQ and FNE
were not transformed despite the negative skewness of scores, as data transformation did
not significantly change subsequent regression analyses results. No issue of kurtosis was

identified for any of the self-report measures.

As shown in Table 8.1, all diagnostic groups reported high IU levels. Participants
with a primary diagnosis of GAD reported slightly higher total and subscale mean scores
for the 1US-12 relative to participants with a primary diagnosis of other anxiety disorders.
Participants with a primary diagnosis of panic disorder with or without agoraphobia (PD/A)

showed the lowest total IUS-12.

The PD/A group reported greater use of cognitive avoidance strategies (CAQ, M =
80.53, SD = 12.66) relative to other primary diagnosis groups. Participants with a primary
diagnosis of OCD reported greater negative problem orientation (NPOQ, M = 41.09, SD =
11.20) compared to participants with a primary diagnosis of any other anxiety disorder.

There was no significant difference in the proportion of males and females in either the

GAD group or the no-GAD group, X2(1) =.59, p = .44.
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Table 8.1
Sample characteristics for diagnostic groups based on primary diagnosis.
GAD SAD PD/A OCD HD Total
(n=39) (n=21) (n=19) (n=14) (n=20) (n=113)
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
IUS-12 Inh 17.67 (5.79) 16.38 (4.94) 16.32 (5.24) 16.93 (5.21) 15.10 (4.95) 16.65 (5.32)
IUS-12 Pro 24.38 (6.83) 23.90 (6.65) 20.63 (7.67) 22.00 (7.15) 22.25 (5.31) 22.99 (6.78)
IUS-12 Total 41.92 (10.85) 40.29 (10.74) 36.95 (11.44) 38.93 (11.74) 37.35(8.71) 39.48 (10.71)
CAQ 69.96 (21.45) 67.26 (10.45) 80.53 (12.66) 75.21 (25.99) 68.02 (24.87) 71.54 (21.78)
NPOQ 37.66 (12.53) 33.91 (11.42) 37.37 (11.06) 41.09 (11.20) 31.11 (12.37) 36.26 (12.06)
STAI-T 60.91 (8.07) 57.10 (11.15) 59.63 (7.98) 60.50 (10.83) 53.89 (13.48) 58.57 (10.33)

Note. 1US-12 Inh = Inhibitory 1U subscale; 1US-12 Pro = Prospective IU subscale; IUS-12 Total = Intolerance of Uncertainty Scale
total score; CAQ = Cognitive Avoidance Questionnaire total score; NPOQ = Negative Problem Orientation Questionnaire total score;

STAI-T = State-Trait Anxiety Inventory trait version.
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Figure 8.1 shows the mean total 1US-12 for the three participants groups:
participants with a primary diagnosis of GAD (Group 1), participants with a primary
diagnosis of any other anxiety disorder without an additional diagnosis of GAD (Group 2),
and participants with a primary diagnosis of other anxiety disorder as well as an additional

diagnosis of GAD (Group 3). Error bars depict 95% confidence intervals around the mean.

Group 1 = Primary GAD (n = 39)
607 Group 2 = Primary Other w/o GAD (n = 58)
Group 3 =Primary Other + GAD (n = 26)

40

Total ITUS-12
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Figure 8.1. Mean total 1US-12 for the three participant groups.

The means and standard deviations on self-report questionnaires for GAD
participants (Group 1 + Group 3) and participants without any diagnosis of GAD (Group 2)
are presented in Table 8.2. GAD participants (Groups 1 and 3) showed significantly higher
total 1US-12 relative to participants without any diagnosis of GAD, F(1, 120) = 7.10, p
< .05, d =.49; 95% CI = .13, .85. A follow-up comparison analysis confirmed that 1U was

significantly greater for primary GAD participants (Group 1) compared to participants with



221

a primary diagnosis of any other anxiety disorder but no additional GAD (Group 2), F(1,

95) =5.27, p < .05; d = .48; 95% CI = .06, .89.

Table 8.2
Means (M) and standard deviations (SD) for self -report variables by diagnostic group.
GAD No GAD F(1, 120)
(n =65) (n =58)
M (SD) M (SD)
IUS-12 Inh 17.28 (5.33) 15.57 (4.87) 3.31
IUS-12 Pro 24.60 (6.88) 21.22 (6.34) 8.02
|US-12 Total 41.88 (11.21) 36.79 (9.74) 7.10"
CAQ 73.54 (23.26) 70.46 (21.91) 0.94
NPOQ 39.37 (12.74) 32.78 (10.37) 10.52"

Note. GAD = Group 1 (Primary GAD) + Group 3 (Primary Other + GAD); No GAD =
Group 2 (Primary Other w/o GAD); 1US-12 Inh = Inhibitory IU subscale; 1US-12 Pro =
Prospective 1U subscale; IUS-12 Total = Intolerance of Uncertainty Scale total score; CAQ
= Cognitive Avoidance Questionnaire total score; NPOQ = Negative Problem Orientation
Questionnaire total score.

*p <.05

GAD participants (Groups 1 and 3) also reported significantly greater Prospective
IU than participants without any diagnosis of GAD, F(1, 120) = 8.02, p < .05, d = .52; 95%
Cl = .16, .88. There was no difference in scores of Inhibitory IU between GAD
participants and participants without any diagnosis of GAD (F < 1). There was no
significant difference between primary GAD participants and participants with an

additional diagnosis of GAD in either subscales of 1US-12 or total 1US-12 (all Fs < 1).

GAD participants (Groups 1 and 3) had significantly greater total NPOQ scores
relative to participants without any diagnosis of GAD, F(1, 117) = 10.52, p < .05, d = .60;
95% CI = .23, .96. There was no significant difference between the two GAD participant

groups, F = 2.06. None of the contrasts for CAQ was significant (largest F = 2.48).
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Correlations between 1U and Trait Measures

Bivariate correlations between IU and trait measures are shown in Table 8.2. Both
subscales of the I1US-12 (Inhibitory IU and Prospective IU) and total 1US-12 were
positively correlated with CAQ, NPOQ, and STAI-T. All three of the trait measures were

correlated more strongly with Inhibitory 1U relative to Prospective IU.

Table 8.3
Correlations between IU and trait measures.
IUS-12 Inh IUS-12 Pro IUS-12 CAQ NPOQ
Total
IUS-12Pro 62"
|US-12 Total .87 93"
CAQ A7 28" 407
NPOQ 66" 527 647 547
STAI-T 50" 377 AT 417 647
Note. IUS-12 Inh = Inhibitory 1U subscale; 1US-12 Pro = Prospective IU subscale; 1US-12
Total = Intolerance of Uncertainty Scale total score; CAQ = Cognitive Avoidance

Questionnaire total score; NPOQ = Negative Problem Orientation Questionnaire total
score; STAI-T = State-Trait Anxiety Inventory trait version.

“p<.01

‘p<.05

In view of the earlier finding that GAD participants (regardless of primary or
secondary status) reported greater 1U than participants without any diagnosis of GAD, and
the strong correlation between IU and STAI-T reported above, one question of interest is
whether IU has a specific relationship to a diagnosis of GAD when controlling for severity

of trait anxiety.

A logistic regression analysis was therefore conducted to predict the probability of a

primary diagnosis of GAD, using total 1US-12 and the trait version of the STAI entered as
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predictors. Primary diagnosis was entered as a binary dependent variable (0 = primary
diagnosis of GAD; 1 = primary diagnosis of any other anxiety disorder). The full
regression model did not reach statistical significance, indicating that IU and STAI-T as a

set did not distinguish between a primary diagnosis of GAD and a primary diagnosis of

other anxiety disorder, X2(8) =5.16, p = .74. In a separate regression analysis, 1U did not

distinguish participants with a diagnosis of GAD (primary or secondary) from those

without any diagnosis of GAD, X2(8) =5.15p=.74.

A logistic regression model with negative problem orientation and STAI-T entered
as simultaneous predictors also did not predict a diagnosis of GAD, x2(8) = 4.26, p = .83.
Similarly, a logistic regression model with cognitive avoidance and STAI-T entered as

simultaneous predictors did not distinguish between a primary diagnosis of GAD and a

primary diagnosis of other anxiety disorder, X2(8) =5.60, p = .69.

Intolerance of Uncertainty and Anxiety Symptom Measures

The analyses reported thus far examined the relationship between IU and anxiety
disorders in the context of binary diagnostic groups (i.e., primary GAD compared with a
primary diagnosis of other anxiety disorder). As mentioned in the introduction of this
study, comparison of dimensional symptom measures (PSWQ, FNE, ACQ, BSQ, PI, and
SIR) may provide a more sensitive test of the relative contribution of IU to anxiety
disorders. Means and standard deviations for each symptom measure are shown in Table

8.3.
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For each symptom measure, three linear regression analyses were conducted with
Inhibitory U, Prospective U, and total 1US-12 separately as a predictor in each model.
STAI-T was entered into all three regression models as a simultaneous predictor. Results
showed that Inhibitory 1U, Prospective IU and total 1US-12 each predicted PSWQ when
entered as individual predictors, Inhibitory 1U, R* = .28, F(1, 46) = 18.26, p < .05, B = .53,
p < .05; Prospective IU, R* = .12, F(1, 46) = 6.35, p < .05, p = .35, p < .05; total 1US-12, R
= .23, F(1, 46) = 14.02, p < .05, B = .48, p < .05). When STAI-T was entered as a
simultaneous predictor of PSWQ, Inhibitory IU remained a significant predictor of PSWQ,
R = 42, F(2, 38) = 13.86, p < .05, B = .31, p < .05. However, Prospective U and total
IUS-12 no longer predicted PSWQ, Prospective U, = .19, p = .15; total IUS-12, B = .24,

p =.08). STAI-T remained a significant predictor of PSWQ in both regression models.

Total 1US-12 and STAI-T as simultaneous predictors significantly predicted PI, R?
= .64, F(2, 12) = 10.60, p < .05, with both measures contributing significantly, total 1US-
12, B = .48, p <.05; STAI-T, B = .44, p < .05. A linear regression model with Prospective
IU and STAI-T as simultaneous predictors showed that Prospective IU was a significant
predictor of PI, R = .62, F(2, 12) = 9.74, p < .05, B = .46, p < .05, whereas STAI-T was
not, B = .44, p =.06. When Inhibitory IU and STAI-T were entered into a linear regression
model as simultaneous predictors, only STAI-T was a significant predictor of PI, R? = .46,
F(2, 12) = 5.20, p < .05; STAI-T, B = .69, p < .05; Inhibitory IU, B = -.02, p = .94. Neither
total 1US-12 nor the two subscales of the 1US-12 predicted FNE. STAI-T remained a
significant predictor of FNE in all three regression models. Similarly, neither total 1US-12,

the two subscales of the IUS-12, nor STAI-T predicted ACQ, BSQ, and SIR.
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Intolerance of Uncertainty and Depression

As shown in Table 8.3, BDI-II was significantly associated with both subscales of
the 1US-12, as well as with total 1US-12. Interestingly, the correlation between total 1US-
12 and BDI-II was stronger than the correlation between total 1US-12 and PSWQ.
However, the difference between these correlations did not reach statistical significance, z
=-.61, p = .54. Given that depression was not a primary diagnosis in the current sample, it
would normally be considered as secondary to anxiety. A linear regression analysis was
conducted with total 1US-12 and STAI-T entered as simultaneous predictors and BDI-II as
the dependent variable. Both total IUS-12 and STAI-T were significant predictors of BDI-
I, R? = .41, F(2, 92) = 32.34, p < .05; total 1US-12, B = .35, p < .05; STAI-T, B = .40, p <

.05.

Furthermore, both Prospective 1U and STAI-T predicted BDI-II when entered as
simultaneous predictors, R? = .37, F(2, 92) = 26.78, p < .05; Prospective IU, p = .25, p <
.05; STAI-T, B = .47, p < .05. Similarly, both Inhibitory 1U and STAI-II predicted BDI-II
when entered as simultaneous predictors, R? = .43, F(2, 92) = 35.11, p < .05; Inhibitory 1U,

B =.40, p <.05; STAI-T, p= .36, p < .05.

To further examine the relationship between IU, worry, and depression, a linear
regression predicting total 1US-12 was carried out with PSWQ and BDI-II entered as
simultaneous predictors. Results showed that BDI-11 was a significant predictor of 1U, R* =
33, F(2, 38) = 9.55, p < .05; BDI-IL, B = .43, p < .05, but PSWQ was not a predictor, B =

24, p = .11.
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Correlations between Trait and Symptom Measures

Results from bivariate Pearson correlation analyses showed that of all the anxiety
symptom measures, only PSWQ and PI were significantly correlated with total 1US-12
(Table 8.3). Although the correlation between total 1US-12 and Pl appeared stronger
compared to the correlation between total 1US-12 and PSWQ, comparison between the two
correlation coefficients using the Fisher transformation showed the difference was not
significant, z = -.81, p = .42. Prospective IU was correlated more strongly with PI than
with PSWQ. Only the PSWQ showed significant correlations with both subscales of the
IUS-12. CAQ was positively correlated with the PSWQ and FNE, but not ACQ, BSQ, PI,
nor SIR. NPOQ was positively and significantly correlated with the PSWQ, FNE, PI, and
SIR, but not ACQ nor BSQ. Of the three subscales of the SIR, difficulties with discarding
and acquisition were positively and significantly associated with negative problem

orientation, Discarding, r = .63, p < .05; Acquisition, r = .50, p <.05.
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;\r/likgr?s&:nd standard deviations for symptom measures and bivariate correlations between IU, trait and symptom
measures.
M (SD) IUS-12 Inh IUS-12 Pro IUS-12 Total  CAQ NPOQ STAI-T
PSWQ 65.17 (11.37) 53" 35 48" 417 55" 597
FNE 25.10 (4.76) 35 34 38 52" 617 597
ACQ 35.83(9.49) .08 20 16 .02 -15 22
BSQ 50.04 (13.14) .25 .08 16 .03 .06 32
Pl 94.74 (51.84) .19 58" 647 23 76" 75
SIR 66.50 (14.61) .42 36 46 32 617 59"
BDI-II 25.44 (12.97) 58" 437 577 507 627 56"

Note. PSWQ = Penn State Worry Questionnaire; FNE = Fear of Negative Evaluation; ACQ = Agoraphobia Cognitions Questionnaire;
BSQ = Bodily Sensation Questionnaire; Pl = Padua Inventory; SIR = Saving Inventory-Revised; BDI-Il1 = Beck Depression Inventory-
I1; 1US-12 Inh = Inhibitory 1U subscale; 1US-12 Pro = Prospective 1U subscale; 1US-12 Total = Intolerance of Uncertainty Scale total
score; CAQ = Cognitive Avoidance Questionnaire total score; NPOQ = Negative Problem Orientation Questionnaire total score;
STAI-T = State-Trait Anxiety Inventory trait version.

“p<.01

‘p<.05
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Cognitive Avoidance and Symptom Measures

Linear regression analyses were conducted to examine the relationship between
cognitive avoidance (CAQ) and symptom measures (PSWQ, FNE, PI, ACQ, BSQ, SIR,
BDI-II). CAQ predicted PSWQ when entered as an individual predictor, R* = .17, F(1, 46)
=928, p <.05 B = .41, p<.05 When both CAQ and STAI-T were entered as
simultaneous predictors, STAI-T predicted PSWQ, R? = .36, F(2, 38) = 10.85, p < .05, B =

54, p < .05, but CAQ did not, p = .14, p = .34.

CAQ predicted FNE when it was entered into regression analysis as an individual
predictor, R? = .27, F(1, 18) = 6.64, p < .05, p = .52, p < .05. When STAI-T was entered
into the regression model as a simultaneous predictor, neither CAQ nor STAI-T were
significant predictors of FNE, CAQ, R? = .38, F(2, 16) = 4.92, p < .05, B = .24, p = .36;

STAI-T, = .44, p = .10.

A linear regression model with both STAI-T and CAQ entered as predictors showed
both trait measures predicted BDI-11, R? = .42, F(2, 92) = 33.28, p <.05; CAQ, p = .36, p <

.05; STAI-T, B = .40, p <.05. CAQ did not predict any of the other symptoms measures.

Negative Problem Orientation and Symptom Measures

Linear regression analyses were also conducted to examine the relationship between
negative problem orientation (NPOQ) and symptom measures (PSWQ, FNE, Pl, ACQ,
BSQ, SIR, BDI-Il). STAI-T was entered as a simultaneous predictor in all regression
models. NPOQ predicted PI, R? = .66, F(2, 11) = 10.90, p < .05; NPOQ, B = .74, p < .05;

STAI-T, B = .09, p = .75, and BDI-II, R? = .47, F(2, 89) = 38.61, p < .05; NPOQ, B = .42, p
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< .05; STAI-T, B = .35, p < .05. NPOQ was not a predictor for any other symptom

measures.

Discussion

The primary aim of the present study was to examine the relationship of 1U with a
broad range of anxiety disorders (GAD, SAD, PD/A) and obsessive-compulsive and related
disorders (OCD, HD) controlling for the effect of trait anxiety. GAD participants,
regardless of primary or secondary status, reported greater IU compared to participants
without any diagnosis of GAD, indicating that 1U is more elevated in GAD than other
anxiety disorders (Buhr & Dugas, 2006; Dugas, Gosselin, et al., 2001; Dugas, Marchand, et
al., 2005; Ladouceur et al., 1999). However, the size of this effect was relatively small, as
all diagnostic groups showed elevated 1U. This pattern of IU response is perhaps not
surprising, as Carleton et al. (2012) previously found that clinical patients with
heterogeneous primary anxiety disorder diagnoses (GAD, SAD, OCD, PD/A) all had
elevated 1U (mean total 1US-12 ranged from 37.01 to 41.65) relative to undergraduate and
community participants who reported a mean total 1US-12 score of 27.52 (SD = 9.28) and
29.53 (SD = 10.96) respectively. Furthermore, the pattern of IU response from the present
study is consistent with previous clinical data. For example, OCD patients in the present
study reported a mean total 1US-12 score of 38.93 (SD = 11.71), which is similar to a
previous study in which clinical OCD patients reported a mean total IUS-12 score of 39.06,

SD =12.43 (Jacoby, Fabricant, Leonard, Riemann, & Abramowitz, 2013).
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Consistent with the result reported by Ladouceur et al. (1999), participants with a
primary diagnosis of GAD in the present study showed similar levels of IU as participants
with secondary GAD. Interestingly, logistic regression analyses showed that 1U did not
distinguish between a primary diagnosis of GAD and that of other anxiety disorder after
controlling for trait anxiety. One possible interpretation of this finding, along with the
pattern of 1U response across anxiety and related disorders, is that IU may not be specific to
GAD (Carleton et al., 2012; Holaway et al., 2006; McEvoy & Mahoney, 2011; Norr et al.,

2013).

Previously, Dugas, Gagnon, et al. (1998) observed that IU distinguished GAD
patients from non-clinical controls. [U has also been shown to distinguish GAD patients
with moderate or severe GAD symptoms from GAD patients whose GAD symptoms are
relatively mild, after controlling for age, gender, and depressive symptoms (Dugas et al.,
2007). Considering the evidence supporting the relationship of 1U with symptoms of other
anxiety disorders, such as OCD (Holaway et al., 2006) and SAD (Boelen & Reijntjes,
2009; Teale Sapach et al., 2015), it was important to examine the ability of 1U to predict a
diagnosis of GAD compared to a diagnosis of other anxiety above and beyond the
contributions of trait anxiety. The current finding appears to be more in line with the
account that IU is elevated in GAD but may not demonstrate narrow specificity to GAD
compared to other anxiety disorders (Gentes & Ruscio, 2011). Alternatively, considering
that GAD has been regarded as the “basic” component of other anxiety disorders (Barlow,
1988; Barlow, Chorpita, & Turovsky, 1996), the lack of differences in IU between

participants with a primary diagnosis of GAD and those with a primary diagnosis of
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another anxiety disorder possibly reflected worry as being an underlying feature of many

other anxiety disorders.

If IU does not appear to bear specificity to GAD, it raises the question as to whether
or not IU is better conceptualised as one of the many markers of a general negative
emotional construct. However, in the present study, regressions models in which IU was a
significant predictor after controlling for trait anxiety would argue for at least some

specificity for 1U.

As discussed in the Introduction to this chapter, the high rates of current and
lifetime comorbid anxiety disorders have seen a trend towards a unified or transdiagnostic
approach to identifying common underlying constructs across emotional disorders (Barlow,
2000; Barlow et al., 2004; Harvey, Watkins, Mansell, & Shafran, 2004). The association of
IU with a number of anxiety disorders reported in studies underscores the possibility that
IU may be a shared factor in anxiety psychopathology (Boswell et al., 2013; Gillett, Bilek,
Hanna, & Fitzgerald, 2018). However, contrary to previous studies that have shown the
association of IU with GAD, OCD, SAD and PD/A, IU was correlated with symptoms of
GAD and OCD, but not SAD, PD/A, or HD in the present study. At the subscale level,
GAD participants reported significantly greater prospective 1U, but not inhibitory I1U,
relative to participants without any diagnosis of GAD. Furthermore, prospective 1U was
associated with symptoms of GAD and OCD but not symptoms of SAD, PD/A, or HD.
These findings provide some support for the suggestion that non-phobic anxiety disorders,
such as GAD and OCD might be most strongly associated with anxiety in response to

anticipation of uncertainty (Carleton et al., 2012; McEvoy & Mahoney, 2011). From this
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perspective, prospective 1U would have been expected to be a significant predictor of the
PSWQ. However, inhibitory 1U, but not prospective 1U, significantly predicted PSWQ

after controlling for trait anxiety.

The non-significant correlations between 1U and symptoms of PD/A and SAD are at
odds with previous clinical data which have supported the relationship between 1U and
PD/A (McEvoy & Mahoney 2011; 2012), and between 1U and SAD (Teale Sapach et al.,
2015). The small sample sizes for symptom measures (BSQ and ACQ, n = 23; FNE, n =
20) could have accounted for the difference in correlation results between the present study
and previous findings. On the other hand, it is also possible that the items of the 1US-12,
which were originally designed to tap into symptoms of GAD (Freeston, Rhéaume, et al.,
1994), do not necessarily tap into the characteristics of disorders such as SAD and PD/A in
the same way (Gentes & Ruscio, 2011). One possible avenue for future research is to
examine the relationship of IU with SAD and PD/A using the situation-specific version of
the 1US-12 (IUS-SS) developed by Mahoney and McEvoy (2012). Items of the IUS-SS are
worded to reference an individual’s primary concern (e.g., social interaction). Recent data
showed that situation-specific 1U predict social anxiety concerns above and beyond trait 1U

(Jensen & Heimberg, 2015).

If 1U represents a potential key underlying factor in emotional disorders, it would
have been expected to show a robust association with depression. Indeed, 1U was
positively correlated with symptoms of secondary depression in the present study.
Furthermore, prospective U, inhibitory IU, and total 1US-12 IU each predicted depression

symptoms after controlling for trait anxiety, indicating that the contribution of IU



233

potentially extends to depression psychopathology (McEvoy & Mahoney, 2011; van der
Heiden et al., 2010; Yook et al., 2010). Although 1U was correlated more strongly with
depression symptoms (BDI-I11) relative to GAD symptoms (PSWQ), the difference between
the two correlation coefficients did not reach statistical significance, suggesting that IU is
no more strongly associated with worry than with depression symptoms (Buhr & Dugas,

2002).

Considering depression was not a primary diagnosis for participants in the present
study, it is not clear as to why or how U might have contributed to depression symptoms.
One possible mechanism via which 1U can contribute to anxiety and depression is repetitive
thought (Gentes & Ruscio, 2011). In the case of GAD, worry typically involves repetitive
thought about future potential threat and uncertainties, whereas rumination in depression
typically involves repetitive thought about past failures (Watkins, 2008). Indeed, clinical
data have shown that rumination mediates the relationship between U and depression
(Yook et al., 2010). The extent to which repetitive thought mediates the relationship
between 1U and worry remains to be further investigated in future research. Furthermore,
in view of the regression model where depression, but not worry, predicted U after
controlling for trait anxiety, the possibility that depression contributes to 1U should not be

ruled out.

Another aim of the present study was to examine negative problem orientation and
cognitive avoidance in a clinical sample with mixed primary anxiety diagnoses. Although
negative problem orientation did not predict worry severity after controlling for trait

anxiety, GAD patients, regardless of primary or secondary status, showed poorer negative
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problem orientation relative to participants without any diagnosis of GAD. This finding
lends some support to the account that having a negative disposition to one’s problem-
solving ability and problem-solving outcome may be an underlying vulnerability factor in
GAD (Davey, 1994; Dugas, Gagnon, et al., 1998; Ladouceur et al., 1998). Furthermore,
the pattern of positive and significant correlations between negative problem orientation
and symptoms of GAD, SAD, OCD, HD, and depression indicates that negative problem
orientation may be broadly applicable to emotional disorders (Fergus, Valentiner, et al.,

2015).

Contrary to the finding by Fergus, Valentiner, et al. (2015), not only did negative
problem orientation correlate with symptoms of OCD in the present study, negative
problem orientation also predicted severity of OCD symptoms after controlling for trait
anxiety. Negative problem orientation was also positively associated with hoarding
difficulties, particularly with respect to discarding relative to excessive acquisition.
Considering that OCD and HD are part of the obsessive-compulsive spectrum disorders
(American Psychiatric Association, 2013), the tendency to doubt one’s problem-solving
ability might contribute to behaviours such as repetitive checking, or avoidance of making
decisions about discarding unneeded items. This possibility needs to be further

investigated in future research.

Whereas negative problem orientation was positively and significantly correlated
with symptoms of GAD, SAD, OCD, HD, and depression, cognitive avoidance was only
correlated with symptoms of GAD, SAD, and depression. The finding that cognitive

avoidance was significantly correlated with worry but not symptoms of PD/A is consistent
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with a previous study comparing cognitive avoidance between non-comorbid GAD patients

and non-comorbid PD/A patients (Dugas, Marchand, et al., 2005).

The present findings should be interpreted in the context of several limitations that
provide directions for future research. Firstly, symptom measures were only administered
to participants who met the diagnostic criteria for an anxiety disorder. For example,
patients who did not meet the diagnostic criteria for GAD (primary or secondary status),
did not complete the PSWQ. This methodology might have introduced systematic missing
data from participants who did not complete certain symptom measures as they did not
meet the relevant diagnostic criteria, thus limiting the ability to capture the full variance of
each measure in the analyses. However, because patients were already asked to complete
several assessment questionnaires, completing additional symptom measures which were
not directly related to their clinical diagnoses could have resulted in respondent fatigue.
Future research could address this issue of systematic missing data by asking all
participants to complete symptom measure regardless of diagnosis over multiple sessions.
A related issue is that the range of questionnaire scores in the present study is restricted to
clinical participants. Future research could consider comparing clinical data with data from

non-clinical controls.

Secondly, the present study used cross-sectional designs which preclude strong
conclusions about the degree to which IU is causally related to the development and
maintenance of anxiety and related disorders, and indeed, depression. However, a recent
intervention study has shown that pretreatment IU was related to reduced anxiety and

depressive symptom levels following treatment across diagnostic groups (Boswell et al.,
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2013). Such finding lends support for the potential causal role of IU in emotional
disorders. Experimental manipulation could also be useful for examining cognitive bias
and negative affect in response to uncertainty across diagnostic groups. Thirdly, the current
study used the Padua Inventory (PI; Sanavio, 1988) for assessing obsessive-compulsive
symptoms, as this was the existing measure used at the clinic where current data were
collected. One limitation of the PI is that the obsessional subscales of this measure also
appear to measure worry in addition to the obsessional aspects of OCD (Freeston,
Ladouceur, et al., 1994). Given that IU is a construct that emerged primarily from the GAD
literature, future research should consider using an alternative measure when examining the
relationship of IU, GAD, and obsessive-compulsive related disorders. For example, the
revision of the PI, Padua Inventory — Washington State University Revision (Burns,
Keortge, Formea, & Sternberger, 1996), has demonstrated more independence of worry, as
measured by the PSWQ, compared to the original Pl (Burns et al., 1996). Finally, the
present study had relatively small sample sizes for each diagnostic group and the current

findings will need to be replicated in studies with larger clinical samples.

Notwithstanding these limitations, one of the strengths of the present study is the
use of a structured diagnostic interview to confirm participant’ diagnoses. The overall
patterns of data appear to be in line with the notion that 1U is not specific to GAD, though it
is more elevated in disorders such as GAD and OCD, relative to SAD, PD/A, and HD.
Prospective 1U was more elevated in participants with a diagnosis of GAD relative to those

without GAD, though Inhibitory 1U was a better predictor of worry compared to
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Prospective IU. Data also indicate that negative problem orientation may be applicable to a

broad range of anxiety and related disorders, including hoarding difficulties.
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CHAPTER 9

General Discussion

The construct of Intolerance of Uncertainty (IU) has gained increasing interest in
contemporary anxiety disorder literature as a cognitive vulnerability factor for GAD and
other anxiety disorders. Treatment trials targeting 1U-related beliefs and behaviours have
also shown promising results (e.g., Dugas & Ladouceur, 2000; van der Heiden, Muris, &
van der Molen, 2012). However, the phenomenology of 1U and mechanisms underlying the
contribution of 1U to worry remain to be further clarified. While research in this area has
mostly focused on investigating difficulty of accepting/tolerating uncertainty (e.g., de Bruin
et al., 2006; Dugas, Hedayati, et al., 2005; Grenier & Ladouceur, 2004; Ladouceur et al.,
2000), the nature of appraisal bias in IU warrants further empirical investigation.
Theoretically, 1U is said to lead to increased appraisals of risk for ambiguous information
(Dugas & Robichaud, 2007; Koerner & Dugas, 2006). Although the principal measure of
IU, the IUS (Freeston, Rhéaume, et al., 1994), has demonstrated reliable psychometric
properties for assessing distress associated with uncertainty, the IUS items do not appear to
directly assess threat appraisal bias. As such, the role of appraisal bias in mediating the
relationship between IU and worry/GAD represents a gap in the current understanding of

the mechanism of IU.

The research presented in this thesis aimed to shed light on the mechanisms
underlying the construct of 1U, in terms of cognitive bias, negative affect, and physiological

arousal. The starting point in the current investigation was an exploration of the relevant
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parameters in threat appraisal of ambiguous information. Given the existing body of
research on the relationship between 1U and GAD, high 1U and GAD individuals would be
expected to demonstrate a similar pattern of cognitive bias in response to ambiguity. Yet
this hypothesis has not been tested extensively in empirical studies. To this end, various
appraisal tasks were employed in the experimental component of this research project to
unpack the way in which high IU and GAD individuals appraise ambiguous situations. The
experiments conducted for this research project used participants with extreme 1U levels
instead of individuals with mid-range U scores to facilitate a more stringent comparison of

information processing in high and low IU individuals.

The vignette tasks in Experiments 1 and 2 examined perception of concern,
controllability, confidence in problem-solving abilities, probability and cost of threatening
outcomes, and predictability in response to a range of positive, negative and ambiguous
situations (e.g., work, interpersonal relationships, health, and finances). Furthermore,
experimental manipulation of uncertainty was used to examine the impact of uncertainty on

threat appraisal.

Experiments 3-4 manipulated uncertainty regarding the probability of aversive
outcomes using a modified version of the covariation bias paradigm. Differences in threat
appraisal, affective responses, and skin conductance response were compared between
individuals with low versus high levels of IU. Two instructed reference cues were used-
the Certain Aversive cue always preceded negative outcomes (aversive IAPS pictures), and
the Certain Safe cue never preceded negative outcomes. Additionally, two target cues were

used, both of which were followed by aversive IAPS pictures on 50% of trials. In the pre-
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experimental instructions, participants were informed about one of the target cues
(Uncertain) only and its relationship to the aversive pictures. Participants were unaware of
the other target cue (Ambiguous) until they were surprised with this cue during the trials.
No information was given to participants about its relationship to the aversive pictures.
Both Experiments 3 and 4 used undergraduate samples with high and low levels of 1U. In
Experiment 3, online expectancy ratings were averaged across the 10-second cue
presentation, whereas in Experiment 4 online expectancy ratings were recorded in the final

second of cue presentation period.

Experiment 5 replicated Experiment 4 with a sample of treatment-seeking GAD
patients. Finally, Experiment 6 conducted a cross-sectional examination of IU in a clinical
sample with heterogeneous anxiety disorder diagnoses (GAD, social anxiety disorder, panic

disorder, OCD, and hoarding disorder).

This chapter will first provide a summary of the empirical findings from
Experiments 1-6, followed by a discussion of how the collective findings reported in the
present work contribute to the IU literature. Next, clinical implications of the current
findings will be discussed. Finally, methodological limitations of the studies conducted

and suggestions for future research directions will be outlined.

Summary of the Empirical Findings

In Experiment 1, High U participants showed significantly greater concerns as well
as greater probability and cost estimates of negative outcomes relative to Low IU

participants for all three scenario types. High IU participants also showed significantly less
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confidence in problem-solving abilities averaged over all three scenario types relative to
Low IU participants. Both High and Low IU groups reported similar overall ratings of
controllability and outcome predictability. Overall comparison between T1 and T2 did not
reveal any significant difference in ratings of concern, controllability, confidence,
probability, cost and predictability. However, a significant interaction between 1U groups
and the T1-T2 comparison was observed with respect to ratings of controllability. This
interaction reflected a significant decrease in controllability ratings by the Low IU group at
T2 relative to T1. The pattern of means for the Low IU group indicated a slightly greater
decrease in perceived controllability in Low-1U participants who received the ambiguous
feedback relative to those who received the unambiguous feedback. Moderate correlations
were observed between the 12-item IUS and four of the six outcome variables (concern,

confidence, probability, and cost) for the ambiguous scenarios.

GAD participants in Experiment 2 showed a similar pattern of appraisal as high U
individuals in Experiment 1 in that they reported greater ratings of concern and greater
estimates of probability and cost of negative outcomes relative to control participants
averaged over scenario types and feedback conditions. The biggest between-group
difference in concern ratings was observed for the ambiguous scenarios. There was also a
significant interaction between IU group and scenario type, in which a significant between-
group difference was observed for the ambiguous scenarios, but not the positive scenarios.
Furthermore, GAD participants reported less confidence in problem-solving abilities,
perceived control, and outcome predictability relative to controls. The biggest between-

group differences for confidence in problem-solving effectiveness, controllability, and
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outcome predictability emerged for the positive scenarios. GAD status fully mediated the
relationship between U and biased appraisal of cost and outcome predictability. U levels
and GAD status as a set of predictors accounted for the variance in confidence in problem-
solving effectiveness and probability estimates for a negative outcome with respect to
ambiguous situations. GAD status did not mediate the relationship between 1U and ratings
of concerns or the relationship between IU and perception of controllability for the

ambiguous scenarios.

Considering that the uncertainty manipulation in Experiments 1 and 2 did not exert
a strong effect on High IU or GAD participants, possibly due to ceiling effects for ratings
of concern, probability, and cost, it was important to map out the circumstances under
which threat appraisal bias and negative affect are more likely to emerge in response to
ambiguous threats. Furthermore, Experiments 1 and 2 also highlighted the need for further
investigation of possible dual character of IU- appraisal bias and negative affect.
Experiment 3 was designed to address these questions. Results from Experiment 3 showed
both biased threat appraisal and enhanced affective responses in High IU participants in
situations where a potential threat may or may not occur. Additionally, the greatest
difference between High and Low IU participants were observed under conditions of
ambiguity, rather than uncertainty. Contrary to predictions, however, there was no
difference in mean skin conductance response for the target cues (Ambiguous and
Uncertain cues) and the reference cues (Certain Aversive and Certain Safe cues). Skin

conductance response did not differ between the Ambiguous and the Uncertain cues.
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A similar pattern in cognitive bias was observed in Experiment 4. A simple
between-group effect in post-experiment covariate estimates was observed for the
Ambiguous cue, but not for the Uncertain cue, despite the interaction effect between the
comparison of target cues and IU group did not reach significance. High 1U participants
did not differ from their Low IU counterparts in their online expectancy ratings for the
target cues. High IU participants rated the Ambiguous cue as significantly more unpleasant
than the Uncertain cue, whereas Low IU participants reported similar post-experiment
mood ratings for the target cues, despite the interaction involving group and the
Ambiguous-Uncertain cue comparison did not reach significance. There was no difference
in mean skin conductance response for the target cues and the reference cues. Skin

conductance response did not differ between the Ambiguous and the Uncertain cues.

GAD participants in Experiment 5 demonstrated expectancy bias towards the
Ambiguous cue relative to controls. When surprised with a cue for which no information
was available regarding the probability of aversive pictures occurring, GAD participants
overestimated the probability that this Ambiguous cue would be followed by aversive
pictures, relative to the Uncertain cue. Consistent with the pattern of post-experiment
mood rating data from Experiments 3 and 4, GAD participants in Experiment 5 also
reported strong negative affective responses to the Ambiguous cue more so than the
Uncertain cue. The interaction between group comparison and the Ambiguous-Uncertain
cue comparison did not reach significance. However, much like the mood rating data from

Experiments 3 and 4, GAD participants, not controls, reported significantly stronger
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negative affect towards the Ambiguous cue than the Uncertain cue. GAD status partly

mediated the relationship between 1U and expectancy bias.

Experiment 6 showed high levels of IU across GAD, social anxiety disorder, OCD,
panic disorder with/without agoraphobia, and hoarding disorder. The highest level of 1U
was observed in the GAD group. GAD participants, regardless of primary/secondary
diagnostic status, showed significantly greater 1U levels relative to participants without any
diagnosis of GAD. Follow-up comparison analysis found that 1U was significantly greater
for primary GAD participants compared to participants with a primary diagnosis of any
other anxiety disorder but no additional GAD. Prospective 1IU was more elevated in
participants with a diagnosis of GAD relative to those without GAD, though Inhibitory 1U
was a better predictor of worry compared to Prospective IU. Negative problem orientation
was positively and significantly correlated with symptoms of GAD, social anxiety disorder,
OCD, hoarding disorder, and depression. Results of linear regression analyses showed that
when trait anxiety was entered a simultaneous predictor, negative problem orientation
predicted symptoms of OCD and depression, but not the other anxiety disorders. Cognitive
avoidance was correlated with symptoms of GAD, social anxiety disorder, and depression.
Results of linear regression analyses showed that when trait anxiety was entered a
simultaneous predictor, cognitive avoidance did not predict any of the anxiety disorders nor

depression.

Interpretations of the Empirical Findings

The data obtained from Experiments 1-5 provided an empirical description of the

dimension and extent of appraisal bias and concomitant affective responses in high 1U
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individuals when faced with uncertain situations. The results also reflect a considerable
overlap in information-processing characteristics for high IU and GAD individuals in their

appraisal of ambiguous information.

Appraisal Bias in Intolerance of Uncertainty

Across Experiments 1-5, non-clinical high 1U individuals and clinical GAD
individuals demonstrated a tendency to overestimate the probability of negative outcomes
occurring in response to ambiguity. This overall finding is in line with the TU model’s
assertion that being intolerant of uncertainty may cause GAD patients to overestimate both
the likelihood and cost of potential negative events (Dugas, Buhr, et al., 2004, p. 152;
Dugas & Robichaud, 2007). Results from Experiments 3-5 also suggest that
overestimation of threat probability can occur during anticipation of threat for high U
individuals as well as during post-experiment recall. In Experiment 5, the same patterns of
expectancy and covariation biases were observed in GAD participants with high 1U levels.
Furthermore, GAD status partially mediated the relationship between 1U and expectancy
bias. Collectively, these findings extend current 1U research and shed further insight on the
potential contribution of IU to GAD by way of disrupting objective appraisal of threat
probability in ambiguous situations (Dugas, Hedayati, et al., 2005; Koerner & Dugas,

2008).

The results of Experiments 1-2 showed that in addition to overestimation of
probability of potential negative outcomes, non-clinical High IU participants and clinical
GAD participants also overestimated the cost of potential negative outcomes in ambiguous

situations. Furthermore, Experiment 2 found that GAD status mediated the relationship
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between U and biased appraisal of costs associated with negative outcomes in ambiguous
situations. In previous studies, individuals with GAD and non-clinical high worriers have
shown a tendency to overestimate the cost of unambiguously negative outcomes, such as
failing an exam (Berenbaum, Thompson, & Bredemeier, 2007; Berenbaum, Thompson, &
Pomerantz, 2007; Butler & Mathews, 1983). The data collected from Experiments 1-2
suggest that biased appraisal of personal costs associated with negative outcomes in
ambiguous situations may be a contributing factor to heightened distress in high U

individuals.

Although the current research primarily focused on threat appraisal of ambiguous
situations in high IU and GAD individuals, the way in which High IU and GAD
participants responded to the positive scenarios in Experiments 1-2 also provided further
insight into threat appraisal in IU/GAD. One of the earlier conceptualisations of 1U had
argued that individuals who are highly intolerant of uncertainty would find the mere
possibility of a negative event occurring as unacceptable, irrespective of the probability of
its occurrence (Carleton, Sharpe, et al., 2007; Dugas, Gosselin, et al., 2001). In considering
positive situations where the probability of negative outcomes occurring is relatively low,
how might high 1U individuals calibrate threats? In Experiment 1, although participants
rated the positive scenarios as overall less likely to engender negative outcomes relative to
the ambiguous negative scenarios, High U participants rated the mean probability of
negative outcomes in the positive scenarios as more probable compared to Low IU
participants. Additionally, High 1U participants rated the cost of these negative outcomes

as greater compared to Low IU participants. This tendency to overestimate threat
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probability and cost even in positive scenarios was also observed in the GAD/control
sample from Experiment 2. Additionally, the biggest between-group differences for ratings
of controllability, confidence, and outcome predictability emerged for the positive scenarios

in Experiment 2.

Taken together, the pattern in these data underscores the possibility that negative
beliefs about uncertainty potentially influence interpretation of positive situations
(Deschenes, Dugas, Radomsky, & Buhr, 2010). In particular, when facing a situation in
which negative outcomes are unlikely to occur, one possible factor that contributes to the
perpetuation of distress in high IU individuals could be excessive perceived personal cost

associated with these outcomes.

It has been suggested that low perceptions of controllability and effectiveness may
explain why high U individuals appraise uncertain events as aversive (Koerner & Dugas,
2008). The results of Experiment 1 suggest that high 1U individuals do not necessarily
differ from their low IU counterparts in their perceived control and perceived ability to
predict outcomes in ambiguous situations. On the other hand, GAD participants from
Experiment 2 showed an overall poorer sense of control and confidence in their ability to
problem-solve and predict outcomes in ambiguous situations relative to controls. Overall,
poorer confidence in problem-solving abilities emerged from Experiments 1-2 as a

potential factor that distinguishes between high and low 1U individuals.
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Impact of Different Levels of Uncertainty

As discussed in the Introduction to Chapter 5, the terms uncertainty and ambiguity
have been treated somewhat synonymously in the IU literature. The broader literature on
cognitive bias suggests that ambiguity rather than uncertainty may provide a more
favourable condition for the observation of individual differences in threat appraisal
(MacLeod & Mathews, 2012). Within the decision-making literature, ambiguity has
generally been defined as a complete lack of knowledge regarding an outcome, whereas
uncertainty refers to a situation where the outcome is not known on a given trial but the
probability of the outcome is known, such as tossing a coin (Camerer & Weber, 1992;
Ellsberg, 1961; Lazarus & Folkman, 1984). The overall pattern in expectancy and
covariation biases from Experiments 3-5 suggests that when faced with unknown
contingency between signals and aversive outcomes, appraisal under such a condition is
likely to reflect a stronger bias in individuals who are intolerant of uncertainty relative to

when they are made aware of the contingency between the signal and aversive outcomes.

Dual Character of Intolerance of Uncertainty

As noted in the review of IU research in Chapter 2, the operational definition of 1U
has undergone several revisions throughout the IU research. The primary focus of the
original and revised definitions varies, with some defining IU as a cognitive bias (Buhr &
Dugas, 2002) and others defining IU as an excessive tendency to consider the possibility of
a negative event occurring as distressing irrespective of the probability of its occurrence

(Carleton, Sharpe, et al., 2007). Some items of the 1US-12 also describe IU as an excessive
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tendency to consider negative events as unacceptable. Collectively, these definitions

underscore possible dual character of 1U- cognitive bias and negative affect.

The overall pattern of affective response data from Experiments 3-4 showed that
High 1U participants responded more negatively to the Ambiguous cue (unknown
uncertainty) relative to the Uncertain cue (known uncertainty). A similar pattern of
affective response data was also observed in GAD participants in Experiment 5, in that
controls showed similar mood ratings for the Ambiguous and the Uncertain cues, whereas
GAD participants found the Ambiguous cue significantly more unpleasant than the
Uncertain cue. The overall pattern in online expectancy ratings and covariation estimates
from Experiments 3-5 also reflected cognitive bias towards the Ambiguous cue in high 1U

and GAD individuals.

Collectively, the results of Experiments 3-5 indicate that IU is not only associated
with inflated threat appraisal of ambiguous situations, but also enhanced negative affect.
This conclusion is also supported by the correlations between mood ratings and the
cognitive measures (expectancy ratings and covariation estimates) observed across
Experiments 3-5, despite the mediation analysis in Experiment 5 finding U levels did not
predict mood ratings for the Ambiguous cue nor mood ratings averaged across the two

target cues.

Information processing accounts of threat appraisal in GAD (Beck & Clark, 1997;
Clark & Beck, 2010) may help to explain the interaction of cognitive bias and negative
affect when faced with a stimulus for which there is no reference point regarding threat

probability. The information processing accounts predict that anxiety arises from three
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phases of information processing sequence. First, the evocative phase involves threat-
relevant intrusive thoughts. Second, schemas are activated in the automatic processing
phase. Third, an elaborative processing phases where one evaluates the availability and
effectiveness of their coping resources to deal with the perceived threat (Beck et al., 1985).
The information processing accounts would argue that intrusive negative thoughts about
uncertainty occur in the first phase as well as the second phase. When surprised with a
stimulus for which there is no reference point regarding the probability of a threatening
outcome occurring, beliefs such as the ones outlined in the 1US-12- “Unforeseen events
upset me greatly”, “If frustrates me not having all the information | need”, “I can’t stand
being taken by surprise”- are likely to be activated in high 1U individuals, thus evoking
negative affect. Taken together, the results of Experiments 3-5 provided preliminary
support for the dual character of 1U, and are in line with the notion that 1U reflects an
individual’s response to uncertain information with a set of negative cognitive, emotional,

and behavioural reactions (Freeston, Rhéaume, et al., 1994; Ladouceur et al., 1998).

Specificity of Intolerance of Uncertainty

In Experiment 6, participants with a diagnosis of GAD, regardless of primary or
secondary status, reported greater 1U levels compared to participants without any diagnosis
of GAD. Additionally, IU was correlated with symptoms of GAD and OCD, but not social
anxiety, panic disorder with/without agoraphobia, or hoarding disorder. Although the
results of logistic regression analyses showed that IU did not distinguish between a primary
diagnosis of GAD from a primary diagnosis of other anxiety disorder after controlling for

trait anxiety, the overall pattern of results nonetheless pointed to a somewhat more elevated
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level of IU in GAD compared to other anxiety disorders (Buhr & Dugas, 2006; Dugas,

Gosselin, et al., 2001; Dugas, Marchand, et al., 2005; Ladouceur et al., 1999).

Given that the items of IUS were designed to tap into worry/GAD (Freeston,
Rhéaume, et al., 1994), one would not have necessarily expected to observe high levels of
IU in other anxiety disorders. Yet, Experiment 6 found high levels of IU across
heterogeneous anxiety disorders, a finding that is in line with the emerging view that U is
not specific to GAD but may be a transdiagnostic factor in broader anxiety
psychopathology (Ladouceur et al., 1999; McEvoy & Mahoney, 2012; McEvoy &

Mahoney, 2011; Norton et al., 2005).

When non-specificity is observed, it is generally assumed that the construct in
question is not a cause of the disorder, but is instead a non-specific consequence of general
psychopathology (Garber & Hollon, 1991). The results of Experiment 6 suggest that 1U
may have particular relevance to GAD despite a lack of narrow specificity. Boswell et al.
(2013) argued that IU potentially represents one aspect of a broader construct, such as
perceived control. In Experiment 1, perceived controllability did not distinguish between
High and Low IU participants; whereas GAD participants in Experiment 2 reported
significantly less perceived control in ambiguous situations. If perceived controllability is
one of the mechanisms by which U exerts its influence on worry, the construct of U
potentially bears a broader specificity to anxiety disorders. However, even if 1U is a
common factor in anxiety disorders, the IUS alone provides a narrow scope for
conceptualising the mechanism of IU, as the IUS items mostly assess the perceived

consequences of uncertainty, rather than cognitive processing of uncertainty situations.
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Future research would need to extend beyond reliance on the IUS to examine the

mechanisms of IU underlying broader anxiety psychopathology.

The Role of Repetitive Thinking in Intolerance of Uncertainty

Although the construct of IU has mostly been examined within the context of
worry/GAD, emerging studies have also begun to examine the role of IU in depression
(e.g., McEvoy & Mahoney, 2012; McEvoy & Mahoney, 2011). Considering that both
anxious worry and depressive rumination are inherently repetitive processes albeit differing
in content and temporal orientation (Papageorgiou & Wells, 1999; Smith & Alloy, 2009),
IU potentially represents a common factor in worry and rumination (Dugas, Schwartz, et
al., 2004; Miranda et al., 2008). Despite this, data on the relationship between IU, worry,
and rumination have been scarce, with one study finding that worry partially mediated the
relationship between IU and anxiety symptoms whereas rumination completely mediated
the relationship between 1U and depressive symptoms (Yook et al., 2010). Consistent with
previous findings, Experiment 2 found that both rumination (as measured by the
Ruminative Response Scale) and worry were moderately correlated with both subscales of

the 1US-12 as well as the total 1US-12.

Further understanding of how U contributes to worry and rumination would require
clarifying the mechanism by which 1U exerts its influence on worry. Results from
Experiments 1-5 suggest biased appraisal of probability and cost of possible negative
events occurring, biased appraisal of one’s problem-solving effectiveness, and increased
negative affect, might be some of the possible mechanisms underlying the 1U-worry

relationship. Experiment 2 also showed that both rumination and worry were correlated
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with ratings of concern, probability, cost, controllability, confidence in problem-solving
abilities, and outcome predictability. If IU contributes to worry by way of disrupting
objective appraisal of future ambiguous information, bias in calibration of threat probability
and cost estimates may be a common mechanism that mediates the relationship between U

and repetitive negative thinking processes.

Although rumination typically involves repetitive thinking about past negative
events, rumination about uncertainty could involve expecting a lack of future positive
outcomes (Anderson et al., 2012), leading to depressive symptoms such as feelings of
hopelessness. In Experiment 2, results of mediation analysis showed that when worry and
IU were entered as a set of predictors, worry, but not 1U, predicted changes in the appraisal
outcome variables. On the other hand, rumination only partially mediated the variance in
probability and cost estimates. Given that Experiment 2 used a sample of clinical
participants whose primary concerns were related to anxiety, future research could further
investigate the relationship between IU, rumination and appraisal bias in individuals with a

primary diagnosis of depressive disorder.

Intolerance of Uncertainty, Negative Problem Orientation, and Cognitive Avoidance

The 1U model proposes that negative problem orientation and cognitive avoidance
represent process variables via which U indirectly exerts its influence on worry (Dugas,
Buhr, et al., 2004). Negative problem orientation reflects negative beliefs regarding the
process and outcome of problem-solving and one’s problem-solving skills (e.g., ‘I often
have the impression that my problems cannot be solved’; Robichaud & Dugas, 2005a).

Explicit cognitive avoidance strategies, such as thought suppression and distraction, are
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said to reduce distress associated with mental images of feared outcomes (Sexton & Dugas,
2008). Findings from Experiments 1, 2 and 5 are in line with the hypothesis that high
levels of IU are associated with cognitive avoidance and negative problem orientation

(Dugas et al., 1997; Dugas & Robichaud, 2007).

Although both negative problem orientation and cognitive avoidance have been
conceptualised on the same level subsidiary to IU (Dugas & Robichaud, 2007), results from
Experiments 1, 2, and 5 suggest that these two processing variables might contribute to
biased appraisal of ambiguous situations in different ways. Firstly, the overall sizes of
correlation coefficients across Experiments 1, 2, and 5 showed that 1U was correlated more
strongly with negative problem orientation than cognitive avoidance. Secondly, the size of
correlations between negative problem orientation and the outcome variables for
ambiguous situations across Experiments 1-2 was overall greater than the correlations
between cognitive avoidance and the outcome variables. Thirdly, regression analysis
results from Experiment 1 indicated that negative beliefs pertaining to problem-solving
abilities and outcome was a stronger predictor for appraisal bias in ambiguous situations
compared to cognitive avoidance. Collectively, the overall pattern in correlation and
regression results across Experiments 1, 2, and 5 suggest that negative beliefs about one’s
problem-solving effectiveness and the outcome of their problem-solving appear to be
closely associated with appraisal biases in ambiguous situations more so than cognitive
avoidance. It is possible that having a tendency to focus on uncertain aspects of a problem

is likely to activate biased appraisal in high IU individuals regarding their problem-solving
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effectiveness, which in turn would render it difficult to implement appropriate problem

solving strategies (Dugas et al., 1997).

Motivation to avoid thinking about uncertain situations in everyday life might
provide high U individuals with considerable practice in cognitive avoidance. Cognitive
avoidance strategies such as thought suppression and distraction may interfere with
elaborative processing of threat cues (Mogg et al., 1987). Evidence of enhanced explicit
memory bias for threat following suppression of threat words (Kircanski, Craske, & Bjork,
2008) raises the possibility that habitual disengagement of further processing of threat cues
in high IU individuals may lead to memory biases for previously suppressed thoughts. In
Experiments 3-5 of the current research, participants were required to recall the association
between the Ambiguous cue and aversive outcomes. The pattern in retrospective covariate
estimates across Experiments 3-5 appears to suggest an explicit memory bias in High U
participants and GAD. Dugas, Hedayati, et al. (2005) found that high IU individuals
recalled a significantly higher proportion of uncertain words compared to low U
individuals. The researchers concluded that the semantic task instruction designed to foster
encoding without using memorisation strategies (i.e., rating the familiarity of
neutral/uncertainty words) appeared to lead to explicit memory bias in 1U. In light of the
association of IU with cognitive avoidance observed in the current research, whether
explicit memory bias would be observed in high 1U individuals when instructed to suppress
uncertain words is an issue for future research to address. Empirical investigation of
uncertainty-related thought suppression represents an important step in understanding the

way in which U contributes to appraisal bias and worry.
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Clinical Implications

An overarching goal of the work presented in this thesis was to improve the current
understanding of mechanisms underlying pathological worry, with the view of informing
psychological treatments. Although it is premature to advocate for any particular
intervention strategies on the basis of the preliminary evidence obtained, the findings are
indicative of a number of potential clinical implications. Firstly, results from Experiments
3-5 indicate that ambiguity may be a more potent trigger of heightened threat appraisal than
uncertainty. One possible clinical implication is that GAD patients with high levels of U
(or the related construct of (in)tolerance of ambiguity; Frenkel-Brunswik, 1949) might
benefit from explicit training in threat appraisal of novel situations. 1U has been shown to
be highly related to worry (Ladouceur et al., 1997), which typically involves thinking
repetitively about potential future threats across various life domains (Borkovec, 1985).
These threats may be real-life problems where there is an objective degree of threat, or

ambiguous hypothetical situations.

Quite often, GAD patients present for treatment when they struggle to deal with
difficult stressors which in turn exacerbate their tendency to worry about hypothetical
situations. Although it can be difficult to reliably estimate future events in some situations
because of the complexity of daily experience, high 1U GAD patients may nonetheless
benefit from treatment approaches that encourage them to explicitly quantify threat
probability in upcoming situations where there is an ambiguous threat of an aversive
consequence. This approach is in line with traditional cognitive interventions that address

the catastrophic aspects of worry by encouraging patients to consider the realistic evidence
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in order to re-evaluate the likelihood of feared outcomes occurring. The cost appraisal data
from Experiments 1-2 indicate that encouraging GAD patients who are highly intolerant of
uncertainty to re-evaluate the realistic cost of negative outcomes, particularly those which
are highly unlikely to occur, may be adaptive. Of specific interest may be one’s evaluation
of their ability to cope with undesirable consequences of uncertainty situations. The results
from Experiments 1-2 regarding poor problem orientation highlight effective problem-
solving as a potential target in intervention for high 1U individuals and GAD patients. Re-
evaluation of maladaptive beliefs regarding problem-solving as well as enhancing effective
problem-solving skills may help to increase tolerance of uncertainty (Robichaud, 2013a,
2013b). An example is developing a more flexible approach to decision-making instead of
a rigid tendency to spend excessive amount of time on deliberating decisions in uncertain

situations.

The covariation biases observed across Experiments 3-5 suggest it would be
beneficial to target retrospective evaluation of prior negative experiences. Although it is
not necessarily possible (or desirable) to turn ambiguous situations into certain safe
situations for these high IU patients, a more realistic clinical treatment goal might be to
recalibrate ambiguous situations into uncertain ones with a constrained degree of threat. A
caveat about such an approach is that the process of cognitive challenging may sometimes
become an endless cycle, particularly for feared situations that are not necessarily of
primary concern and for which realistic evidence is unavailable. Given the dynamic and
ever-shifting nature of worry topics in GAD, reducing heightened threat appraisal of

circumscribed ambiguous situations may only be fruitful to an extent. It would be
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informative for future research to investigate the extent to which high 1U patients benefit
from additional treatment following the cognitive intervention of threat reappraisal. Such
treatment may include strategies identifying and challenging underlying negative beliefs
about uncertainty as proposed by the 1U model (Dugas & Ladouceur, 2000). Another
useful implication for treatment would perhaps be to teach patients an approach to their
worry in which they check they are not assuming excessive ambiguity in threat, and make a

more realistic assessment of the probability of the potential threat.

Beliefs that support overestimation of threat in uncertain situations could also be
addressed by behavioural strategies. The emotional processing account (Foa & Kozak,
1986) argues that pathological fear is characterised by associations between a stimulus,
biased meaning representations and excessive response elements (e.g., avoidance of safe
situations). Pathological fear is said to persist due to behavioural avoidance that interferes
with the acquisition of relevant information needed to contrast with the meaning
representations (Foa, Huppert, & Cahill, 2006). Well-supported therapeutic strategies such
as behavioural experiments involve graded exposure to feared situations without employing
avoidant behaviours to allow for the opportunity of obtaining corrective information
regarding the realistic outcomes in anxiety-provoking situations. Indeed, behavioural
experiments have been used to test inaccurate appraisals of probability and cost of negative
evaluation in social anxiety disorder (Clark & Wells, 1995), recurrence of trauma in PTSD

(Ehlers & Clark, 2000) and physical harm in panic disorder (Salkovskis, 1991).

In the case of GAD, individuals with a tendency to overestimate probability and

cost of negative outcomes in uncertain situations would be expected to adhere to rigid
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approach behaviours and/or avoidant strategies (Robichaud, 2013b). Empirically, U has
been associated with excessive information-seeking behaviours (Ladouceur et al., 1997;
Rosen & Kndauper, 2009). High IU individuals may also engage in avoidance strategies
such as forgoing opportunities to apply for a job promotion due to concerns about
managing unfamiliar tasks, travelling to new places, or deferring decision-making to others
due to doubts about one’s own decisions. These avoidant behaviours are likely to interfere
with processing of evidence regarding the realistic probability and cost of negative

outcomes in uncertain situations.

Behavioural expressions of IU in everyday situations, such as doing everything
oneself instead of delegating tasks to others, or excessive researching before committing to
engaging in an activity, may not appear problematic at face value to GAD patients with
high U levels. Expectancy data from Experiments 1-3 and 5 highlight potential benefits of
helping GAD patients with high levels of IU to recognise how their tendency to
overestimate the probability of negative outcomes occurring and the cost of these negative

outcomes may contribute to maladaptive avoidant/approach behaviours.

Affective response data from Experiments 3-5 raise the possibility that biased
covariation estimates of threatening outcomes occurring in uncertain situations is likely to
be influenced by enhanced negative affect. Therapeutic approaches that encourage high 1U
individuals to identify and describe their negative affect responses during exposure to
uncertain situations may help to augment reappraisal of threats. Indeed, linguistic
processing of emotional responses to aversive stimuli has been shown to effectively reduce

self-reported distress (Lieberman et al., 2007; Lieberman, Inagaki, Tabibnia, & Crockett,
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2011). Such approach has also been recognised by contemporary anxiety treatment
literature as one of the key strategies that optimise the effect of exposure therapy (Craske,

Treanor, Conway, Zbozinek, & Vervliet, 2014; Kircanski et al., 2012).

Limitations and Future Research

Several limitations of the present work have already been raised in Chapters 3-8.
Another limitation relates to the absence of strong skin conductance responding to the
target cues in Experiments 3-4. As a measure of physiological arousal, skin conductance is
known to show a high degree of individual variability (Borkovec, 1985; Borkovec & Hu,
1990), which likely reduced the power of the skin conductance comparisons. As such, a
larger sample size may be necessary to detect any difference between ambiguous and
uncertain stimuli, given the evidence for this effect on the other dependent measures
(expectancy, covariation estimates, and negative affect) and the congruence between these
measures that is typically observed in human learning experiments (e.g., Mitchell, De

Houwer, & Lovibond, 2009).

Considering the parallel between the design for Experiments 3-5 and fear
conditioning paradigm, IAPS aversive pictures used in the current research might have
been weaker unconditioned stimuli relative to other conventional aversive stimuli such as
electric shock and loud noise. Future research examining the effect of different levels of
uncertainty (i.e.,, known uncertainty, unknown uncertainty) could use a stronger
unconditioned stimulus to determine which, if any, elicits greatest physiological arousal

responses.
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With respect to sample size and statistical power, overall the studies included in the
current research work had adequate sample sizes, and thus were sufficiently powered to
detect moderate sized effects of interest. Experiments 3, 4 and 5 included between 16 and
34 participants per cell. These samples tended to be smaller than those in previous studies
that compared appraisal biases between low and high IU individuals (Dugas, Hedayati, et
al., 2005; Koerner & Dugas, 2008). Despite this, significant differences in expectancy,
covariation estimates and negative affect were observed between low and high U
individuals. Future investigation might seek to replicate the current findings with a larger
sample size to provide greater statistical power and confidence in the pattern of appraisal

biases observed.

Autonomic Arousal in Intolerance of Uncertainty

Considering that arousal is implicit in the IU model, and that it has been recognised
as an integral process in the avoidance model of worry and GAD (Borkovec, 1994;
Borkovec et al., 2004), alternative measures of autonomic arousal could be considered in
future research to further understand the mechanisms of IU. In view of the proposition that
IU reflects a bias towards perceiving uncertain stimuli as threatening (Carleton, 2012), and
evidence of a positive correlation between IU and rapid responding to uncertainty stimuli
(Fergus, Bardeen, & Wu, 2013), one possible avenue for future research concerns the role
of arousal via stimulation of noradrenaline (NA) in enhancing attentional bias in high 1U

individuals.
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NA has been implicated in neuronal modulation of autonomic arousal and higher
cognitive cognition functioning such as learning and attention (Posner & Petersen, 1990;
Usher, Cohen, Servan-Schreiber, Rajkowski, & Aston-Jones, 1999). Specifically, the locus
coeruleus (LC), the major noradrenergic cell body in the brain, contains ascending
excitatory NA afferents that activate diffuse cortical and subcortical regions which are
associated with mediating autonomic arousal (Aston-Jones, Ennis, Pieribone, Nickell, &
Shipley, 1986). These ascending excitatory NA afferents are also associated with the
cortical and subcortical regions which are implicated in selective attention to threatening

stimuli (Aston-Jones, Rajkowski, & Cohen., 1999).

NA modulation may be a key mechanism for the LC’s role in attention towards
threat, particularly in the parietal cortex, superior colliculus, and prefrontal cortex (Posner
& Petersen, 1990). Further, single cell recording showed that an increase in LC cell
activity activated the prefrontal neurons involved in selective attention (Ramos & Arnsten,

2007).

Increased arousal level (via noradrenergic activation) may be associated with threat
appraisal of ambiguous situations, and modulation in the noradrenergic activity could
potentially explain individual differences in IU. Preliminary evidence has indicated that
decision-making in response to uncertainty may be directly related to NA and
acetylcholine, a neuromodulator in the central nervous system and peripheral nervous
system (Yu & Dayan, 2005). Investigating changes in NA to ambiguous situations in
addition to cognitive and affective responses could provide further insight into the patterns

of maladaptive behavioural and cognitive responses in IU. For example, salivary alpha-
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amylase (SAA) is a digestive enzyme that has been proposed as an indicator of changes in
NA levels (Bosch, Veerman, de Geus, & Proctor, 2011; Rohleder & Nater, 2009). In light
of recent research measuring changes in sAA activity from baseline to fear acquisition in
posttraumatic stress disorder (e.g., Zuj, Palmer, Malhi, Bryant, & Felmingham, 2018), the
role of arousal in response to uncertain situations may be further examined using SAA as an

indicator of NA.

Personality Diatheses in Intolerance of Uncertainty

The work presented in this thesis primarily focused on the experimental
investigation of cognitive biases and negative affect as possible mechanisms underlying the
relationship between IU and worry/GAD. The roles of personality diatheses in these
mechanisms would also help to further inform the conceptualisation of IU. For example,
obsessive-compulsive and avoidance personality traits, which are common in GAD (Dyck
et al., 2001), may be implicated in the mechanism of IU. The IU model has argued that
individuals who are highly intolerant of uncertainty would find the mere possibility of a
negative event occurring as “‘unacceptable”, irrespective of the probability of its occurrence
(Carleton, Sharpe, et al., 2007; Dugas, Gosselin, et al., 2001). This definition highlights a
degree of cognitive rigidity that has been observed in patients with GAD and OCD (Dyck
et al., 2001). Clinically, GAD patients typically engage in time-consuming reassurance-
seeking behaviours as a way to cope with worry, such as spending excessive amount of
time researching before committing to an unfamiliar activity. Considering the high levels
of 1U observed in GAD and OCD patients in Experiment 6, one possible commonality with

these two disorders is an obsessive-compulsive personality style characterised by a
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persistent and pervasive maladaptive perfectionism and rigid control (American Psychiatric

Association, 2013).

To date, one study has found that undergraduate students with strong obsessive-
compulsive personality traits engaged in information-seeking behaviour for a longer period
of time in comparison to both normal controls and participants with avoidant personality
traits (Gallagher, South, & Oltmanns, 2003). Given previous studies have also reported a
similar pattern of information-seeking behaviours in high IU individuals (Ladouceur et al.,
1997), obsessive-compulsive personality traits represent a potential mechanism by which
IU exerts its influence on worry. Individuals with high IU levels and strong obsessive-
personality traits are likely to be more resistant to traditional cognitive therapy which aims
to shift cognitive bias, relative to those without the personality traits. This hypothesis

warrants further investigation.

Intolerance of Uncertainty in Hierarchical Structure of Psychopathology

The results of Experiment 6 are in line with the notion that 1U may not be specific
to GAD and that it potentially represents a transdiagnostic factor for broader anxiety
psychopathology. From the perspective of hierarchical structure of general and specific
factors for anxiety, further understanding of the mechanisms underlying IU in relation to
higher-order constructs could inform a more systematic approach to diagnosis and
treatment planning. This could be helpful for reducing the interference of IU with
information processing and worry. For example, it has been suggested that some
dimensions of IU (e.g., desire for predictability) may be related to trait-like constructs such

as neuroticism (Berenbaum et al., 2008). Neuroticism has generally been conceptualised as
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a universal construct underlying anxiety disorders that by itself provides little explanatory
value (Claridge & Davis, 2001), but may be integral in moderating individual responses to
uncertainty (Greco & Rogers, 2001). Findings on the extent to which neuroticism exerts its
influence on IU have been mixed. Sexton et al. (2003) reported a significant effect of
neuroticism on U, accounting for 28.6% of the variability on the ITUS amongst non-clinical
undergraduates. 1U and negative metacognitive beliefs about worry have also been shown
to mediate the relationship between neuroticism and worry in a clinical sample (van der

Heiden et al., 2010).

On the other hand, McEvoy and Mahoney (2012) found that the relationship
between neuroticism and all symptom measures of anxiety was significantly reduced in a
treatment-seeking sample once IU was accounted for. Furthermore, IU accounted for
modest but unique variance in measures of worry, agoraphobia, panic disorder, social
phobia, OCD, and depression, after controlling for neuroticism. Collectively, these
findings suggest that the IUS contains items that appear to partly reflect neuroticism
(Berenbaum et al., 2008; Fergus & Rowatt, 2014). Delineating the role of neuroticism in
mediating the relationship between IU and worry may provide further insight into the

mechanisms of 1U.

Another higher-order construct of interest is negative affectivity, as preliminary
evidence has indicated the role of IU in mediating the association of negative affectivity
with symptoms of worry, depression, and OCD (Norton et al., 2005; Sexton et al., 2003).
Negative affectivity, a trait variable conceptualised as a broad predisposition to

experiencing negative emotions (e.g., anxiety, fear, and sadness), has long been recognised
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as a common vulnerability factor linking emotional disorders (Brown, Chorpita, & Barlow,
1998; Clark & Watson, 1991; Kotov, Watson, P., & Schmidt, 2007; Watson, Clark, &
Tellegen, 1988). Meta-analysis studies have found that negative affectivity is differentially
related to specific diagnostic subgroups of emotional disorders (e.g., Kotov, Gamez,
Schmidt, & Watson, 2010). The results of Experiments 3-5 in this research project
highlight the role of state negative affect in influencing expectancy of possible negative
outcomes in ambiguous situations. Future research may wish to further investigate the

relationship between negative affectivity, 1U and threat appraisal.

Two other dispositional constructs that potentially operate at a similar level in the
hierarchical model of anxiety as IU are anxiety sensitivity and distress tolerance. Carleton
(2012) speculated that anxiety sensitivity and 1U share a basis in anxiety related to
unknown and potentially harmful consequences. Anxiety sensitivity refers to catastrophic
fear of anxiety-related physiological sensations (e.g., heart palpitations, shortness of breath)
(Reiss & McNally, 1985; Taylor, Koch, McNally, & Crockett, 1992). Previous research
has shown that individuals with high anxiety sensitivity tend to endorse greater fear of
strong arousal sensations compared to those with low anxiety sensitivity who experience
the same sensations as unpleasant but non-threatening (Reiss, 1991). Anxiety sensitivity
has been hypothesised as a risk factor in the development of worry (Floyd, Garfield, &
LaSota, 2005; Rodriguez, Bruce, Pagano, Spencer, & Keller, 2004; Taylor et al., 1992).
Confirmatory factor analysis studies have suggested that anxiety sensitivity and 1U are
independent constructs that share a moderate correlation (Carleton, Sharpe, et al., 2007;

Dugas, Gosselin, et al., 2001). Hierarchical regression analysis has also shown that 1U
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accounts for a significant amount of variance in worry scores in undergraduate samples

over and above that accounted for by anxiety sensitivity (Dugas, Gosselin, et al., 2001).

It may be that IU in combination with high anxiety sensitivity is more likely to
increase worry than either one in isolation. Previous research has shown that
experimentally increasing fear of anxiety led to increased worry in individuals with high 1U
(Buhr & Dugas, 2009). Fear of anxiety, or “fear and avoidance of internal experiences” as
defined by Buhr and Dugas (2009), may be related to the perceived negative consequences
of anxiety and that a common aetiology in IU and anxiety sensitivity may operate
transdiagnostically. Individuals with high anxiety sensitivity have been shown to be more
fearful of strong arousal sensations compared to those with low anxiety sensitivity who
experience the same sensations as unpleasant but nonthreatening (Reiss, 1991; Reiss &
McNally, 1985). Considering findings that individuals with GAD are generally avoidant of
arousal experiences (Buhr & Dugas, 2009; Lee, Orsillo, Roemer, & Allen, 2010; Roemer et
al., 2005), and that anxiety sensitivity is dependent on U (Carleton, Norton, et al., 2007),
examining the role of broad personality dimensions and clinical traits may further delineate

the conceptual boundaries of 1U.

Relatedly, a small number of emerging non-clinical studies have identified a
negative association of IU with distress tolerance (Macdonald, Pawluck, Koerner, &
Goodwill, 2015; Norr et al., 2013). Distress tolerance refers to a person’s capacity to
experience and withstand negative psychological states (Simons & Gaher, 2005). This
emotion regulation construct has been linked to several clinical disorders, notably

borderline personality disorder (Anestis, Gratz, Bagge, & Tull, 2012) and eating disorders
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(Anestis, Selby, Fink, & Joiner, 2007). More recently, distress tolerance has been
investigated in the context of anxiety, such as health anxiety (Fergus, Bardeen, & Orcultt,
2015). Distress tolerance has been shown to have a negative association with anxiety
sensitivity and U in a treatment-seeking sample consisted of OCD, GAD, social anxiety,
and panic disorder/agoraphobia (Laposa, Collimore, Hawley, & Rector, 2015).
Interestingly, distress tolerance was no longer a significant predictor of OCD or anxiety
disorder symptom severity when AS and IU were considered. It should be noted that due to
the relatively recent emergence of research interest in this construct, the theories offered to
explicate multiple clinical disorders are still at early stages of development and require

further investigation.

Furthering the experimental lines of investigation into the mechanisms underlying
the relationship between IU and personality dimensions or the higher order constructs
discussed above, and the degree to which these constructs might overlap, will contribute to
a more sophisticated understanding of the scope of dysfunctions in GAD. The emotion
dysregulation framework argues that GAD, especially when it co-occurs with depression, is
characterised by emotional distress reflecting heightened temperamental negative affect.
The mechanisms underlying the motivation for individuals with GAD to obtain safety from
perceived threats more so than seeking rewards (Mennin et al., 2002, 2005) may be in part
influenced by a heterogeneous cluster of personality traits and higher order vulnerabilities.
From this perspective, a move towards bolstering abilities to regulate emotion by
promoting attentional flexibility as well as addressing information-processing biases in

individuals with high U may lead to greater treatment efficacy in GAD.
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Conclusions

The IU model provides a promising theoretical framework for furthering the current
understanding of the development and maintenance of worry/GAD, and potentially broader
anxiety psychopathology. The work presented in this thesis has extended the 1U literature
by examining threat appraisal and negative affect processing in response to ambiguity. The
findings emerged from the series of experiments reported here point to the roles of
overestimation of threat probability and cost, as well as negative beliefs pertaining to
problem-solving effectiveness and biased recall as potential underlying mechanisms of IU.
Current findings also clearly point to the duality of IU, namely heightened threat appraisal
and negative affective response in a state of uncertainty.

The current research suggests that the threshold of 1U-related appraisal bias and
negative affect is likely to be triggered when information regarding the relative probability
of potential negative events occurring is unavailable. While it would be difficult to
advocate for any particular intervention strategies on the basis of the current preliminary
evidence, reappraisal may be an effective strategy for responding to ambiguous threat
particularly when the relative probability of threatening outcomes occurring is available for
calibration.

Collectively, results from this project provide useful practical messages with
regards to the information-processing characteristics in high IU/GAD individuals when
facing ambiguity. Interpretation of these findings in the context of the broader cognitive
bias literature underscores the need for reconciling the dual character of 1U, appraisal bias

and negative affect, with the roles of autonomic arousal and personality diathesis. This will
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not only be important from a theoretical perspective, but it will also benefit ongoing clinical

efforts to address the tendency to find uncertainty inherently distressing.
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Appendix A: Manipulation of Feedback (Experiments 1 and 2)

Unambiguous Feedback
“Based on your scores at this stage, you have demonstrated an excellent understanding of
the appropriate level of concerns required in interpersonal situations. You have excellent

sensitivity to interpersonal situations as well as outstanding appraisal skills.”

Ambiguous Feedback

“Your performance is unclear at this stage. Although you have shown appropriate level of
concerns in some situations, for other situations your level of concerns is not consistent
with most other people’s ratings. Your sensitivity to interpersonal situations varies and it is

not clear what level of appraisal skills you have.”
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