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Abstract

Individuals experience varying levels of anxiety in social situations. When intense and
enduring, this anxiety can lead to difficulties in daily functioning. Considering the often-central
roles that relationships and interactions play in people’s lives, it becomes crucial to understand
how unhelpful levels of social anxiety are maintained over time. According to cognitive theories
of social anxiety disorder, post-event processing (PEP; e.g., the review of the negative aspects of
past social situations), is one of the factors that can perpetuate symptoms of social anxiety. The
objective of this dissertation was to investigate PEP and its relationship with other important
cognitive and affective factors across two studies to better understand its role in social anxiety.

In Study 1, | assessed the temporal links between PEP, anticipatory processing (AP),
anxiety, performance appraisals, and memory. Participants (n = 101) completed two speeches,
four days apart. In between the two speeches, they answered ecological momentary assessment
alerts to measure PEP about the first speech and AP about the second speech. I found that both
PEP and AP decreased over the two-day assessment period. Feeling more anxious during the first
speech also triggered a cascade of negative thinking and affect, including worse performance
appraisals, increased PEP and AP, and higher anxiety levels in anticipation of the second speech.
Contrary to expectations, PEP was unrelated to change in performance appraisals over time.
There was also preliminary evidence that PEP might be linked to the phenomenological memory
qualities of the first speech, namely its valence and emotional intensity.

In Study 2, | extended these findings by examining positive PEP and pleasant social
interactions in addition to the typically studied negative PEP and stressful social interactions.
Participants (n = 411) brought back to mind a recent stressful or pleasant social interaction,
completed self-reported measures, and wrote a description of the recalled interaction. Participants

who recalled a stressful interaction reported engaging in more negative PEP, and less positive



i
PEP, compared to those who recalled a pleasant interaction. | also observed that higher social
anxiety was linked with more negative and less positive PEP irrespective of whether the PEP was
following a stressful or a pleasant interaction. Moreover, participants’ descriptions of the
interactions contained more negative words when they also reported having engaged in more
negative PEP. Negative PEP was also associated with a more negative emotionally intense self-
reported memory of the interaction. In addition, descriptions contained more positive and less
negative words when participants reported engaging in more positive PEP. Positive PEP’s
relationship with memory depended on whether the interaction was stressful or pleasant. For the
former, positive PEP was related to a more positive memory; for the latter, it was related to
increased emotional intensity.

Both studies help elucidate the complex nature of PEP. Their conclusions have many
theoretical and clinical implications for the PEP and social anxiety field (e.g., how negative PEP
evolves over time, how high social anxiety may be characterized by both more negative and less
positive PEP). Considering methodological strengths and limitations provides additional

questions and directions for future research examining negative and positive PEP.
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Chapter 1:
General Introduction

Following social situations, people often review to some degree what happened. For
example, someone might think back to what they said during an interview or a first date, and
perhaps even wish that they had said or done something different. This tendency to rehearse the
embarrassing and distressing events that occurred during social situations is called post-event
processing (PEP)! and is the focus of this dissertation.

A repetitive negative thinking process, PEP is posited to be one of the main factors that
maintain social anxiety symptoms over time (Clark & Wells, 1995). Indeed, people experience
varying levels of anxiety when faced with social situations. Social anxiety exists on a continuum
from small butterflies before a presentation that can help motivate preparation to a paralyzing
fear that makes interviewing for a new job terrifying. When the fear leads to marked distress,
avoidance, or functional impacts in a person’s life (e.g., in relationships, at work or school), their
symptoms may meet the diagnostic criteria for social anxiety disorder (SAD; American
Psychiatric Association, 2013). With a lifetime prevalence rate of 11%, SAD is one of the most
common anxiety disorders (Kessler et al., 2012). Its course tends to be chronic and functional
impairment often increases over time (Wittchen & Fehm, 2003). Social anxiety is also an
important issue in student populations when considered as a continuous construct. Approximately

22% of first-year undergraduate students reported very high levels of social anxiety (Strahan,

! In the literature, PEP has also been referred to as “post-event rumination” (e.g., Abbott &
Rapee, 2004; Edwards et al., 2003) and “retrospective brooding” (e.g., Rapee & Heimberg,
1997). The current dissertation will use the most common term “post-event processing” (€.9.,
Clark & Wells, 1995; Rachman et al., 2000; Wong, 2016).



2003). It therefore becomes crucial to examine the factors that maintain social anxiety symptoms,
including PEP, to more fully understand how people function in interpersonal situations along the
full spectrum of social anxiety symptoms, and potentially inform treatment for individuals on the
more severe end of the spectrum of social anxiety.

As such, the overarching goal of this dissertation is to better understand PEP (e.g., its time
course and nature) and the relationships between PEP and other factors that influence anxiety in
social situations (e.g., anxiety, performance appraisals, memory). PEP has mainly been studied
within the context of SAD. Therefore, it features within several cognitive and behavioural models
that explain why symptoms persist over time (for a review, see Wong & Rapee, 2016). To
provide a framework from which to understand PEP and the rationale for the current studies, |
will begin by outlining these theoretical models of social anxiety and describe the role of PEP
within these models. | will then review the research literature on PEP, including how it has been
assessed, its definition, and our understanding to date of how it relates to other cognitive and
affective factors that have been implicated in models of social anxiety.

Cognitive-Behavioural Models of Social Anxiety Disorder
Clark and Wells (1995)

Clark and Wells (1995) proposed that people with SAD hold unhelpful negative beliefs
about social performance (e.g., everyone must like me), social evaluation (e.g., if | make
mistakes, others will reject me), and themselves (e.g., I’'m weird). Therefore, when they enter
social situations, these assumptions are triggered and lead to increased perception of social
danger and, consequently, anxiety. This anxiety then leads to behavioural, cognitive, and
physiological symptoms. For example, people with SAD direct their focus of attention towards
themselves, monitoring their feelings of anxiety and physiological reactions (i.e., self-focused

attention). This self-focused attention also creates a view of self as a social object (i.e., their own



impression of what others perceive of them), can hinder the processing of social cues, and can
lead to hypervigilance for the same anxiety responses that they fear. In addition, people with
SAD engage in a variety of safety behaviours to try to prevent negative evaluation from others
(e.g., avoiding eye contact, wearing dark clothing to try to hide sweating). These behaviours can
inadvertently increase the chance that the feared outcome will happen (e.g., a sweater will make a
person hotter and lead to sweating) and prevent people from disconfirming their unhelpful beliefs
(e.g., that sweating would lead to rejection).

Furthermore, people with SAD engage in forms of repetitive negative thinking. For
instance, before they enter a social situation, they may review what they think will happen, which
usually includes predictions of rejection, poor performance, and failure. This process is called
anticipatory processing (AP). As highlighted above, similar process occurs following social
situations: people with social anxiety review the embarrassing and distressing events that
occurred during the interaction, namely PEP. Both processes can lead to the avoidance of future
social situations. These four factors (i.e., negative beliefs, self-focused attention, safety
behaviours, and repetitive negative thinking) all interact and contribute to the maintenance of
symptoms in SAD according to Clark and Wells.

Rapee and Heimberg (1997) and Heimberg and Colleagues (2010)

Rapee and Heimberg (1997) also contended that people with SAD operate in social
contexts under assumptions, particularly that others are critical and that it is very important that
others appraise them positively. As such, when a person with SAD enters a social situation, they
form a mental image of themselves as seen by others, directing their attention to this mental
image and to any potential signs of social threat (i.e., not meeting others’ high standards and
being negatively evaluated). Rapee and Heimberg placed fear of negative evaluation at the centre

of their model of SAD. Likelihood of negative evaluation and the repercussion of such evaluation



are both overestimated, leading to anxiety. Since negative evaluation is so feared in social
anxiety, positive information is more likely to be discounted. This discounting can prevent
positive shifts in self-perceptions and anxiety, which is hypothesized to have cognitive,
behavioural, and physiological components. A socially anxious person may engage in safety
behaviours that, similarly theorized by Clark and Wells (1995), can lead to a self-fulfilling
prophecy. There may also be performance deficits due to both anxiety and lack of social skills, as
well as an outright avoidance of social situations.

Although not explicitly named, PEP and AP do feature within the Rapee and Heimberg
model. For instance, the authors mentioned that there is a negative bias in how people with SAD
process external feedback. They also theorized that attention towards threat can begin in
anticipation of entering social situations and that anxiety can happen in anticipation of negative
evaluation.

In an update to the Rapee and Heimberg (1997) model, Heimberg and colleagues (2010)
further highlighted the role of imagery, PEP, cognitive biases, and emotion dysregulation in
social anxiety. First, they noted that negatively biased imagery can contribute to anxiety in
anticipation of and during social situations, potentially impacting performance appraisals and
heightening physiological symptoms of anxiety. These images are also often of an observer’s
perspective when the social situation is highly anxiety provoking.

Second, Heimberg and colleagues now explicitly discuss PEP as an important aspect of
their updated model. They describe PEP as a reconstruction of the event where the original
memory of the social situation is taken apart and rehearsed repeatedly, involving imagery as well.
The memory is then put back together according to all the negative biases, making it more

negative and fear-inducing over time.



Third, they explored the role of the combined cognitive biases hypothesis (Hirsch et al.,
2006). This hypothesis posits that cognitive biases influence one another, maintaining social
anxiety over time in a synergistic effect. Heimberg and colleagues further discussed how negative
imagery and biases in interpretation can interact, both impacting memory of social situations.
Negative memory biases could then relate back to increased attention towards threat in future
social situations.

Fourth, the authors highlight that socially anxious people fear both positive and negative
evaluation. Indeed, positive evaluation could raise the bar of expectations, making future negative
evaluation more likely. It could also increase conflict and competition with others. As such, the
authors describe SAD as characterized by fear of evaluation in general, rather than of negative
evaluation specifically.

Fifth, Heimberg and colleagues explored emotion dysregulation in SAD, particularly the
role of expressive suppression. This emotion regulation strategy is the act of not expressing an
emotion in social situations. Suppression’s function would then be to prevent potential negative
outcomes stemming from expression. However, it may, similar to safety behaviours,
inadvertently contribute to the maintenance of anxiety over time by preventing disconfirmation of
negative predictions and imagery.

Hofmann (2007)

In his cognitive-behavioural model of SAD, Hofmann (2007) posits that social
apprehension stems from people with SAD feeling unable to meet the high expectations that they
believe others have of them. This apprehension also leads to increased self-focused attention,
which triggers multiple unhelpful thought processes. For example, they may hold negative
perceptions of themselves and their social skills, overestimate the cost of social mistakes, and feel

that they are unable to control their anxiety responses. Because negative outcomes are



anticipated, people with SAD are likely to avoid social situations, engage in safety behaviours,
and engage in PEP, particularly after situations perceived as having high social costs. Although
these behaviours reduce anxiety in the moment, they serve to maintain social apprehension in the
long term, perpetuating the unhelpful cycle.

Moscovitch (2009)

Moscovitch (2009) proposed that people with SAD perceive themselves and their
characteristics as deficient or going against norms and expectations. As such, the core fear is that
these deficient self-attributes might be exposed to others who hold high standards. Scrutiny of
these deficiencies would then cause negative evaluation, rejection, loss of social status, and
embarrassment. Safety behaviours are then seen as concealment strategies that are attempting to
prevent the exposure and therefore criticism of deficient self-attributes.

PEP does not feature within the Moscovitch model. However, it is important to review in
the context of the current dissertation as it represents a subtle but important shift in our
understanding of what individuals with SAD fear within social situations (i.e., belief of self as
deficient and exposure of this deficiency to critical others, rather than fear of negative
evaluation).

Wong and Rapee (2016)

The most recent model of SAD to my knowledge is called the integrated aetiological and
maintenance (IAM) model (Wong & Rapee, 2016). This model brings together all the above
maintenance models and integrates models of symptom aetiology. Wong and Rapee highlight
how inherited tendencies, parent behaviours, peer experiences, life events, and culture all may
contribute to the development of SAD. These aetiological factors influence how threatening

social-evaluative stimuli become, which the authors call the social-evaluative threat (SET)



principle. The SET varies from low to high threat values and guides behaviours in social
contexts.

Wong and Rapee then posited that people develop primary cognitive (i.e., attention
towards self and threat) and behavioural processes (i.e., avoidance, escape) to detect and
eliminate social-evaluative threat, respectively. These primary processes then maintain the threat
value over time, contribute to performance deficits due to anxiety and lack of social skills, and
lead to the development of secondary cognitive (i.e., AP, PEP, cognitive avoidance) and
behavioural processes (i.e., safety behaviours). These secondary processes also maintain the
threat value. A high threat value would then lead to more frequent and intense anxiety in social
situations. However, this in and of itself is not sufficient for a diagnosis of SAD. The high levels
of anxiety would also need to interfere with functioning or be linked with significant distress. As
such, this model outlines maintenance factors for social anxiety and also specifies what would
differentiate someone with social anxiety from someone with SAD (i.e., marked distress and
functional impairments).

Post-Event Processing

Taken together, these cognitive-behavioural models of SAD show that our understanding
of this disorder and of the impact of PEP in the maintenance of anxiety in social situations has
grown over time. It is clear that PEP plays a substantial role in keeping people stuck in the
vicious cycle described by these models. As we will discuss shortly, PEP is a complex cognitive
process that involves attentional focus, memory, and various processing biases. It is also
distressing to feel stuck and not feel able to move on after a social situation, especially a stressful
one, has passed. Research on this repetitive negative thinking tendency, which I will now
examine, has provided additional insight into why this might be, as well highlighted where gaps

in knowledge remain.



The Nature of PEP

In their cognitive theory of social anxiety, Clark and Wells (1995) stated that people with
social anxiety process their negative self-perceptions and feelings of anxiety in depth during
social situations. These negative perceptions are then likely to be encoded strongly in their
memory of the event and, therefore, are more easily recalled during PEP. These negative thoughts
are intrusive, recurring, and can interfere with concentration (Rachman et al., 2000). Socially
anxious individuals may also think back to past perceived social failures, to which the current
perceived failure is added (Clark & Wells, 1995; Rachman et al., 2000).

In a nonclinical sample, higher levels of social anxiety are associated with the experience
of more negative self-perceptions and regret-based thoughts during PEP (Makkar & Grisham,
2011). In addition, people with higher trait social anxiety think more about how the event could
have played out differently or been avoided altogether, and about how any future similar events
may be avoided (Rachman et al., 2000). Thus, these negative thoughts contribute to negative self-
perceptions and to the avoidance of similar situations, which can further maintain social anxiety
symptoms (Clark & Wells, 1995; Rachman et al., 2000). Although individuals with SAD hope to
improve their social performance through PEP, they may only rarely obtain expected benefits,
finding temporary solutions that ultimately prevent symptom improvement (Yoshinaga et al.,
2020).

Despite PEP being key in the maintenance of social anxiety, little is known about how
PEP evolves over time. One of the rare studies that examined time course of state PEP (i.e.,
following a specific situation) was in a nonclinical sample. Researchers found that PEP was at its
highest the day after a conversation task, decreasing thereafter, regardless of fear of negative
evaluation levels (Dannahy & Stopa, 2007). PEP was measured daily in this study, which may

have hidden any hourly patterns. We also know that people who engage in more PEP following



one event may also tend to engage in more PEP following other events (i.e., trait PEP). For
instance, individuals with SAD who completed two videotaped exposures (e.g., having a
conversation, doing a job interview, refusing unreasonable requests) at sessions four and eight of
group CBT reported similar degrees of PEP one week after each exposure (r = .68; Laposa &
Rector, 2011). Similar results were obtained when comparing PEP after attending a first group
CBT session and PEP after an exposure exercise at session 3 (Kocovski & Rector, 2008).
Therefore, a person who often has high state PEP (i.e., high PEP in the moment in reaction to an
event) may have higher levels of trait PEP (i.e., a general tendency to engage in PEP). A measure
of trait PEP demonstrated excellent two-week test-retest reliability in a nonclinical sample (r =
.80; Blackie & Kocovski, 2017), providing further evidence for the stability of trait PEP
tendencies across time.
Specificity of PEP to SAD

Many disorders are characterized by repetitive negative thinking patterns (McEvoy et al.,
2010). For instance, rumination is a cognitive factor that features prominently in CBT models of
depression and refers to a tendency to repeatedly review the causes, meanings, and implications
of sad mood and past events. Similarly, worry is a core feature of anxiety and reflects future-
oriented thoughts. PEP, rumination, and worry all share a commonality in that they involve
repetitively thinking about events. Measures of each have also been modified and combined to
assess overall repetitive negative thinking (McEvoy et al., 2010), which can have great clinical
utility particularly transdiagnostically.

However, others have argued that PEP is distinct from other repetitive negative thinking
patters. For example, depressive rumination was unrelated to PEP following exposure exercises
for social anxiety in a sample of individuals with SAD (Kocovski & Rector, 2008). Therefore, the

thought content of PEP appeared specific to social anxiety and social situations. Similarly, PEP
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was especially relevant when considering coping with social situations. In a study by Fehm and
colleagues (2007), a nonclinical sample of participants were asked to describe both social events
(e.g., talking in front of a group, beginning a conversation) and specific phobic events (e.g., being
on an airplane, being on a bridge, encountering a spider) that had been followed by negative
thinking. Social events caused more frequent and more intense PEP compared to phobic events.
Moreover, fear of negative evaluation, a core feature of SAD, was associated with greater PEP
following social events; conversely, overall anxiety levels were associated with greater PEP
following phobic events (Fehm et al., 2007), highlighting the relevance of PEP for social anxiety-
provoking situations in a nonclinical sample.

It remains unclear whether PEP may occur across a variety of psychological disorders
beyond SAD. Participants with a range of anxiety disorders (i.e., SAD, obsessive-compulsive
disorder, panic disorder, generalized anxiety disorder) reported similar levels of PEP one week
following their first session of group CBT, suggesting that PEP is a transdiagnostic process
(Laposa et al., 2014). In contrast, Perera and colleagues (2016) found that participants with a
principal diagnosis of SAD reported the most PEP one week after their first group CBT session,
while those with comorbid SAD reported intermediate levels and those with no comorbid SAD
reported the least PEP. Thus, although evidence suggests that individuals with other anxiety
disorders may report PEP, it appears to particularly impact those who experience higher anxiety
levels in social situations (Perera et al., 2016).

As such, there is mixed evidence about whether there is conceptual overlap between PEP
and other repetitive negative thinking processes, and whether PEP is SAD specific or
transdisgnostic (Sluis et al., 2017). It therefore becomes important to identify which construct is
of interest within research (Wong, 2016). Given that the goal is to better understand social

anxiety and repetitive negative thinking in response to social situations, this dissertation will
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focus on PEP because it has the most relevance and features most prominently within CBT
models of social anxiety. That said, it is important to consider that not only people with SAD
engage in PEP. In addition, people with SAD engage in other forms of repetitive negative
thinking such as worry, particularly if they have comorbid generalized anxiety disorder (Fresco et
al., 2003).

Methodological Considerations

Assessment Methods

Researchers have studied PEP using a variety of different methods, each with their own
advantages and disadvantages. Self-report questionnaires have been widely used in correlational
and experimental studies to assess retrospective accounts of PEP. Some measures focus on the
nature and effects of the thoughts occurring during PEP (e.g., how distressing the thoughts were,
how difficult it was to forget about the event), such as the Post-Event Processing Questionnaire
(PEPQ; Rachman et al., 2000) and the Post-Event Processing Inventory — State and Trait Forms
(PEPI-S and -T, respectively; Blackie & Kocovski, 2017). Conversely, another questionnaire
(i.e., the Thoughts Questionnaire [TQ]; Edwards et al., 2003) assesses the thoughts themselves
(e.g., I didn’t make a good impression). Although easy to administer, self-report questionnaire
results may be biased by the retrospective account of symptoms, which may therefore be under or
over reported.

To try and circumvent this retrospective bias, researchers have also used experience
sampling methods like daily diary and ecological momentary assessment (EMA; i.e., the repeated
measure of participants’ experiences in real time during their daily lives; Shiffman et al., 2008)
approaches to study anxiety disorders, including SAD (for a review, see Walz et al., 2014).
Various methods can be used in EMA, including event- and time-based sampling (Shiffman et

al., 2008). In the former, participants complete an assessment only when particular events or
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triggers occur. In the latter, participants are prompted at specific times or intervals to complete
assessments, which is typically used for a phenomenon that varies continuously. Both sampling
methods can also be combined depending on assessment needs. For a discussion on the
methodological considerations of EMA, the interested reader may see Shiffman and colleagues
(2008).

These repeated measurement strategies have also been used in the context of PEP
specifically. Using a diary approach (i.e., one assessment per day), Lundh and Sperling (2002)
found that undergraduate students who reported more negative PEP one day also reported more
negative PEP the next day. Moreover, Campbell and colleagues (2016) found that, in first-year
university students, fear of negative evaluation was associated with greater anticipatory and post-
event processing, which then contributed to social withdrawal behaviours (i.e., trying to reduce
the risk of social interactions like avoiding interactions altogether or focusing on one’s own
feelings instead of fully engaging in the interaction). In addition, researchers using EMA found
that people with SAD who reported higher levels of PEP after distressing social events also
reported greater trait social anxiety, greater self-focused attention, more safety behaviour use, and
greater negative affect (Helbig-Lang et al., 2016). PEP was also higher for performance situations
versus social interaction situations.

Although diary and EMA studies have great potential in assessing real-time PEP and will
likely be fruitful in refining the conceptualization of this complex process, their caveats also need
to be considered: they require increased participant time and effort, and they could facilitate more
frequent and intense PEP than participants would have normally engaged in or reported (Sluis et
al., 2017). This process of reactivity occurs when the assessment procedure impacts the topic of
study (Shiffman et al., 2008). Reactivity may be more likely when the goal is behaviour change

and the assessment occurs prior to engaging in the behaviour (e.g., logging food before
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consuming it). Although more research is needed on this topic, there is no substantial evidence to
suggest that EMA can lead to reactivity in other circumstances like assessing frequency of
thoughts. Nonetheless, should the repeated measurements of EMA affect levels of PEP, they
should do so for all participants who complete the procedure.

In this age of smartphone technology, the use of EMA will likely prove an informative
avenue to collect data on repetitive negative thinking processes as the thoughts unfold in real
time. A particularly innovative approach may be to use both retrospective measurements and
experience sampling as in Katz and colleagues (2019). In their study, participants with SAD
completed group CBT with multiple measurements of retrospective PEP. A subset of participants
also reported on momentary PEP following social interactions during their daily lives as they
completed therapy. This combined approach showed that group CBT helped decreased both
general retrospective accounts of PEP and interaction-triggered PEP, and that the rate of
decreased in PEP slowed over the course of therapy.

Social Situations

Regardless of how PEP is measured, social anxiety researchers typically assess it in
response to a specific stressful social situation unless they are only interested in trait PEP. To
achieve this, they either ask participants to report on a social situation from their daily life that
was distressing (e.g., Helbig-Lang et al., 2016; Lundh & Sperling, 2002) or set up anxiety-
inducing social situations like speeches and interactions (e.g., Blackie & Kocovski, 2016; Field et
al., 2004; Kocovski et al., 2011; Potter et al., 2016; Rowa et al., 2014; Wong & Moulds, 2009).
Relying on self-reported situations can be particularly useful in EMA studies given that they aim
to examine phenomena as they occur naturally for each individual. However, researchers need to
consider the possibility that socially anxious participants may be less likely to experience and

report distressing social situations due to their avoidance and fear of negative evaluation. A
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potential alternative is to have participants engage in anxiety-inducing social situations and use
EMA to measure their impacts on PEP.

The choice of social situation to induce and the time interval between the situation and the
PEP assessment can also influence results. For example, one study found that a speech produced
greater self-reported PEP than a conversation task in a non-clinical sample (Makkar & Grisham,
2011). In contrast, Fehm and colleagues (2007) found that students retrospectively reported
higher levels of PEP following interaction versus performance situations. In any case, it is
important to ensure that the selected task is social anxiety-provoking enough to set the stage for
negative PEP.

PEP research has focused largely on responses to stressful or distressing social situations.
However, people encounter a wide range of situations in their daily lives (e.g., at work, at home,
walking the family dog). There are a multitude of events and experiences, both negative and
positive, that may fuel PEP. Highly socially anxious individuals tend to dampen positive events
and experiences, and report less intense positive emotions in social situations and even when they
are alone (Kashdan et al., 2011). They may fear not only negative evaluation from others, but
also positive evaluation, which can make a person the centre of attention and add pressure for
future interactions (Weeks & Howell, 2012). They may also disqualify positive events, reporting
fewer positive events day to day and failing to benefit from potentially rewarding and pleasant
situations (Kashdan et al., 2011).

The dampening of positive experiences may partially be explained by the self-control
resource depletion model. This model posits that people with high social anxiety use much of
their energy to manage their anxiety, thereby leaving their emotional resources depleted and less
able to exploit rewarding positive opportunities (Kashdan et al., 2011). No study to our

knowledge has examined how PEP might relate to this positive spectrum of functioning. Social
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situations that are perceived as pleasant or positive could promote different PEP frequency,
intensity, and content. Assessing PEP following positive situations may help round out our
understanding of PEP and ultimately may inform how to help people with social anxiety have
corrective emotional experiences.

Relationship with Other Affective and Cognitive Factors

In the following sections, | present findings from studies examining the correlates and
effects of PEP, often using a combination of self-report questionnaires, daily assessment
procedures, and experimental manipulations to help situate the reader within the PEP literature.
Anxiety

As one would expect, PEP is positively associated with self-reported trait social anxiety
symptoms in clinical and nonclinical samples (e.g., Kocovski & Rector, 2008; Rachman et al.,
2000). State anxiety before or during a social situation is also related to degree of PEP. For
instance, participants with SAD who were more anxious before giving a speech reported more
PEP (Rowa et al., 2014). In addition, anxiety in anticipation of a first group CBT session was
positively linked with more PEP one week later, even when accounting for trait social anxiety
(Perera et al., 2016). Similarly, state anxiety during videotaped exposures in a course of group
CBT for SAD predicted more PEP even when controlling for baseline social anxiety symptoms
(Laposa & Rector, 2011).

Thus, it appears that people who experience greater anxiety before or during a social
situation report greater subsequent PEP, regardless of how socially anxious they tend to be.
Degree of PEP following session 1 of group CBT for SAD was also related to state anxiety
during an exposure task at session 3 (Kocovski & Rector, 2008), suggesting that PEP and state

anxiety likely maintain each other over time. Similarly, greater levels of PEP following a speech
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predicted greater anticipatory anxiety regarding a second speech (Blackie & Kocovski, 2016).
Additional research may further examine interconnectedness of anxiety and PEP.
Performance Appraisals

An additional factor that interacts with PEP in complex ways is performance appraisals,
or how well a person feels they think they did in a social situation. Participants with higher social
anxiety rate their performance on laboratory tasks (e.g., social interactions, speeches) more
poorly than participants with lower social anxiety (Brozovich & Heimberg, 2011; Cody &
Teachman, 2011; Dannahy & Stopa, 2007; Gavric et al., 2017; Perini et al., 2006). Trait
tendencies to engage in PEP also appear related to performance appraisals. Specifically,
Brozovich and Heimberg (2011) found that socially anxious participants with greater trait PEP
rated their performance on a social interaction task worse than those with lower trait PEP.
Conversely, how individuals think they did on a task can also influence how much state PEP they
engage in. For instance, participants who appraised their performance more negatively
immediately after a conversation task reported more negative PEP relating to the conversation in
a nonclinical sample (Dannahy & Stopa, 2007). Similarly, worse performance appraisals for a
speech task mediated the relationship between social anxiety levels and negative PEP over the
week following the speech, both in a sample with SAD and in a sample combining participants
with and without SAD (Perini et al., 2006).

Additionally, performance appraisals may change over time depending on social anxiety
severity, and degree of fear of negative evaluation and PEP. Abbott and Rapee (2004) asked
individuals with and without SAD to rate their performance on a speech immediately after the
speech and one week later. Participants with SAD rated their performance negatively both
immediately and one week after the speech, showing no notable difference between both time

points. Participants without SAD rated their performance more positively one week after the
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performance compared to their ratings immediately after the speech. Another study found that the
performance ratings on a conversation task worsened over the course of a week in participants
high in fear of negative evaluation, but not in those low in fear of negative evaluation (Dannahy
& Stopa, 2007). Likewise, ratings of global aspects of performance tended to worsen over time in
high socially anxious participants, an effect that appeared to be mediated by increased PEP in the
high social anxiety group versus the low social anxiety group (Cody & Teachman, 2011). Hence,
engaging in PEP may make a socially anxious person’s appraisal of their performance worse.
Memory

Memories can be described in terms of ten phenomenological qualities: 1) Vividness, or
how detailed the memory is; 2) Coherence, or how orderly and specific the memory is; 3)
Accessibility, or how easy it is to think of the memory; 4) Time perspective, or how clearly a
person can remember the hour, day, or year when the event took place; 5) Sensory details, or
being able to remember the sensations of the event; 6) Visual perspective, or whether a person
remembers the event through their own eyes or as if from an observer’s perspective; 7) Emotional
intensity, or how emotionally arousing the memory is; 8) Sharing, or how much a person has
shared the memory with others; 9) Distancing, or how similar or different the person feels they
are from the person in the memory; and 10) Valence, or how negative or positive the memory
feels (e.g., Luchetti & Sutin, 2016). These phenomenological qualities can also vary depending
on the type of memory being recalled and the characteristics of the individual. For instance,
people with social anxiety tend to have an observer perspective when they remember stressful
social events and have intrusive social images, concentrating on themselves and how they appear
as social objects (Ashbaugh et al., 2019; Clark & Wells, 1995; D’ Argembeau et al., 2006).
Similarly, when participants described intrusive social images and memories they had,

participants high in social anxiety were more likely to report more negative images, less sensory
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detail, less vividness, and more self-referential information compared to participants low in social
anxiety (Ashbaugh et al., 2019; D’ Argembeau et al., 2006; Moscovitch et al., 2011).

Individuals with social anxiety may also experience memory biases, but only when using
externally valid stimuli and tasks relevant to social anxiety fears (Coles & Heimberg, 2002).
Lundh and Ost (1996) found that participants with SAD had better recognition on a memory test
for faces they felt were critical than for faces they felt were accepting, whereas participants
without SAD recognized more accepting faces than critical ones. PEP may also contribute to the
memory biases in social anxiety. Two studies found that PEP was correlated with better recall
and recognition of negative self-relevant information (Cody & Teachman, 2010; Mellings &
Alden, 2000), whereas one study found no such correlation (Edwards et al., 2003). It is important
to note that the time between the social-evaluative situation and the assessment of memory and
PEP was longer in the latter study, which may explain the discrepant finding.

Further research is warranted to determine whether PEP affects only self-relevant
information given within a social event (e.g., feedback) or whether it could also affect how
individuals remember the event itself (e.g., the vividness, coherence, and valence of the event).
PEP could affect the memory of stressful social situations by allowing for more in-depth
processing of negative information or by making the negative information more memorable or
more familiar. Connolly and Alloy (2018) studied the effects of rumination following stress (i.e.,
stress-reactive rumination) on memory for the stressors in a nonclinical sample. They found that
participants were more likely to recall negative life events two weeks later when the events had
been followed by greater stress-reactive rumination. Although this study examined stress-reactive
rumination and not PEP, their results highlight the role of stress-reactive rumination and its effect
on the recall of negative events as a vulnerability factor for depression. Given that PEP also

increases the processing of negative aspects of anxiety-provoking social situations, PEP may also
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play a role in how socially anxious individuals remember social events, potentially making events
that were followed by more PEP more salient in memory.

That said, all PEP may not be created equal. PEP’s effect on memory may also depend on
the response style used during PEP, which can consist of a ruminative response style (i.e.,
dwelling on the causes and consequences of feelings and on undesirable self-characteristics) or a
reflective one (i.e., being open to exploring and accepting negative thoughts and feelings without
judgment; Morgan & Banerjee, 2008). Socially anxious participants who were engaged in a
ruminative response style, and were then asked to recall autobiographical memories, retrieved
memories that provoked more anxiety compared to both socially anxious participants who used a
reflective response style and low socially anxious participants who used either response styles
(Morgan & Banerjee, 2008). Thus, a more negative response style during PEP may bring back to
mind past anxiety-provoking situations and further contribute to negative affect in the moment,
potentially further increasing PEP. In contract, a more reflective response style may help mitigate
these negative effects, highlighting the importance of considering response style and thought
content when studying repetitive thinking patterns.
Anticipatory Processing

Although both post-event and anticipatory processing are key factors in cognitive-
behavioural models of social anxiety (Clark & Wells, 1995; Wong & Rapee, 2016), there is a
paucity of research examining both of these processes together within the same study. In one
study (Chiupka et al., 2012), participants completed a speech and were randomly assigned to an
anticipatory condition (i.e., focusing on thoughts, feelings, and bodily sensations as they
anticipated giving the speech) or a post-event processing condition (i.e., focusing on thoughts,
feelings, and bodily sensations as they remembered giving the speech). The goal was to compare

the nature and impact of images and memories generated during anticipatory and post-event
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processing. Participants reported more negative images and memories during AP compared to
PEP; however, the images and memories endorsed during PEP were associated with a more
negative impact on self- and other-perceptions than those endorsed during AP. Thus, although
PEP and AP are both repetitive negative thinking patterns, they may trigger different images and
memories and may impact people differently.

Post-event and anticipatory processing may also be related to social anxiety in different
ways. Modini and colleagues (2018) tested two mediational pathway models, one for the effect of
social anxiety symptoms on PEP and one for the effect of social anxiety on AP. Individuals with
SAD completed three laboratory sessions with self-report questionnaires and a speech at session
2. In the PEP model, the authors found that negative attentional focus (i.e., focusing on physical
symptoms, past failures, and potential negative evaluation), greater perceived threat, higher levels
of state anxiety, and worse performance appraisals all contributed to explain the relationship
between social anxiety and PEP, with negative attentional focus being the strongest predictor of
PEP in the model. In the AP model, worse performance appraisals, greater perceived threat, and
higher levels of state anxiety were mediators, with biased performance appraisals being the
strongest predictor of AP in the model. These results highlight that, although PEP and AP are
both repetitive negative thinking processes, they may have different relationships with other
cognitive and affective factors involved in the maintenance of social anxiety. Unfortunately, the
PEP and AP mediation models were conducted separately. Therefore, the relative effects of PEP
and AP and the relationship between both processes could not be examined in this study.

In the only study to have directly investigated the relationship between PEP and AP,
participants with SAD who were participating in group CBT completed measures of AP and PEP
before and after two separate videotaped exposures (Laposa & Rector, 2016). Results showed

that greater levels of AP before the first exposure were associated with increased PEP during the
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week following the exposure. In addition, greater PEP following the first exposure was associated
with greater AP for the second exposure. These results suggest that AP and PEP are
interdependent and feed into one another (Laposa & Rector, 2016). As such, AP and PEP, though
overlapping, appeared to be conceptually distinct ruminative processes. Indeed, confirmatory
factor analyses suggested that repetitive negative thinking in social anxiety was multidimensional
and that assessing only general repetitive thinking would not capture the particular thinking
patterns that emerged following social situations (Wong et al., 2019). More research is needed to
examine the interconnectedness of post-event and anticipatory processing in clinical and non-
clinical populations with other social anxiety-provoking tasks such as speeches and social
interactions.

PEP in the Treatment of SAD

Given the pivotal role of PEP in SAD, individuals who undergo a successful course of
treatment for this disorder should show improvement in PEP following treatment. Indeed, PEP
decreased following group CBT for SAD (Abbott & Rapee, 2004; McEvoy et al., 2009; Modini,
Rapee, Costa, et al., 2018; Price & Anderson, 2011; Wong et al., 2017; Katz et al., 2019; see
Modini & Abbott, 2017 for an exception). Furthermore, symptom improvement following group
CBT was mediated by decreases in PEP, AP, and self-focused attention, suggesting that these
three processes may be mechanisms of symptom change (Hedman et al., 2013).

Various CBT protocols integrate PEP as an explicit target, either as a main component of
therapy or as one to be integrated as needed (for an example with adults, see Leahy et al., 2012;
for an example with adolescents, see Leigh & Clark, 2016). However, not all protocols do and yet
participants in these studies nevertheless show improvements in PEP (e.g., Abbott & Rapee,
2004; Price & Anderson, 2011). It is currently unknown which components of therapy best

contribute to reductions in PEP (Price & Anderson, 2011), and whether directly working on PEP
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would yield greater reductions in social anxiety symptoms. Dismantling studies where the goal is
to identify the components of therapy that are the drivers of change would be best suited to
answer this question. However, no studies of this type exist to my knowledge. Better
understanding PEP and how it could be addressed in therapy is therefore crucial, particularly if
we consider the other potential impacts of PEP on the therapeutic process.

An additional reason to target PEP in interventions is that PEP can affect therapy
progress. In a study examining the effects of group CBT for SAD, higher PEP was linked with
higher social anxiety severity following group CBT for SAD (Katz et al., 2019). Similarly, the
more PEP individuals engaged in between sessions of group CBT for SAD, the slower their
social anxiety symptoms improved (Price & Anderson, 2011). Higher levels of PEP and
maladaptive attentional focus at the beginning of group CBT also predicted a slower rate of
speech-related and conversation-related improvement in AP.

Levels of PEP should also be considered in the treatment of other diagnoses. Peak state
anxiety during a first group CBT session predicted greater levels of PEP one week later for
participants with a variety of anxiety disorder diagnoses (Laposa et al., 2014). CBT session-
related PEP was also associated with symptom severity in SAD, GAD, and PD, but not OCD.
Hence, although targeting PEP is especially important in the treatment of SAD, it may be
beneficial to target this ruminative process in other disorders given that individuals undergoing
treatment may engage in PEP relating to the sessions themselves.

Positive Affect

Research in positive psychology suggests that experiencing positive emotional states may
contribute to healthy beliefs and perceptions (Salovey et al., 2000). Fredrickson’s Broaden-and-
Build Theory of positive emotions (2001) further suggests that positive emotions can widen a

person’s habitual ways of thinking and behaving (e.g., urge to be creative, to play, to explore),
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building psychological resilience and long-term wellbeing. Therefore, increasing positive
emotional states may be a desirable effect of psychological interventions, and doing so has shown
promising results for depression (Geschwind et al., 2019).

This goal is especially relevant considering that the tripartite model of emotional
disorders describes social anxiety disorder as the only anxiety disorder that is associated with
higher negative and lower positive affect, like depression (T. A. Brown et al., 1998; Watson et
al., 1988). Both CBT and acceptance commitment therapy (ACT) have helped to decrease
negative affect and increase positive affect in SAD (Sewart et al., 2019). Given its prominent role
in maintaining symptoms within social anxiety models, PEP is likely to contribute to this higher
negative and lower positive affect; however, researchers have yet to examine if PEP is related to
positive affect.

Valence of PEP

In finding ways to reduce PEP, a potentially important characteristic, valence, may be
overlooked in research. Essential in PEP’s definition is that it consists of rumination about
negative elements. It has been posited that individuals high in socially anxiety do not naturally
ruminate on positive feedback following a speech (Cody & Teachman, 2010). Therefore, little is
known about whether some individuals might also engage in positive PEP. However, fear of
positive evaluation has been implicated in the maintenance of social anxiety (Heimberg et al.,
2010), suggesting that there is likely to be some form of processing of positive information in
social situations.

One questionnaire (i.e., the Thoughts Questionnaire [TQ]; Edwards et al., 2003) contains
items assessing Positive PEP (e.g., “My speech was good”) in addition to the regularly assessed
Negative PEP (e.g., “I could have done much better”’). The authors included the positive items to

reduce negative response sets (Edwards et al., 2003). Given the inherent negative thought content
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of PEP, many studies using the TQ have only utilized the Negative PEP subscale, omitting the
potential information given by the Positive subscale (e.g., J. R. Brown & Kocovski, 2014; Cek et
al., 2016; Chen et al., 2013; Perini et al., 2006; Wong et al., 2017).

If social anxiety is indeed linked with lower positive affect, then we might expect less
focus on positive aspects of social situations during PEP in socially anxious individuals.
However, this is not what research has found so far. The few studies that used both TQ subscales
have shown that they are minimally correlated with one another (r = .10; Edwards et al., 2003)
and that only the Negative PEP subscale correlated with social anxiety symptoms (r = .64; Abbott
& Rapee, 2004). Additionally, following an anxiety provoking social situation, individuals with
higher social anxiety or fear of negative evaluation reported more negative PEP, but similar
levels of positive PEP, compared to individuals with lower social anxiety or fear of negative
evaluation (Abbott & Rapee, 2004; Dannahy & Stopa, 2007; Edwards et al., 2003).

Based on these studies, one might conclude that socially anxious people seem to engage
in more PEP overall, with a greater focus on the negative aspects of social situations but a similar
focus on the positive aspects compared to non-socially anxious people. However,
psychometrically the Positive PEP subscale of the TQ is shorter than the Negative PEP subscale.
Indeed, a shorter scale may not have captured all relevant thoughts that might be considered
positive PEP. The small number of studies that have assessed positive PEP also limits
interpretations. Investigating the valence of PEP using a measure specifically intended to assess
positive PEP may help inform interventions in the context of social anxiety.

Current Dissertation

Despite an increasing number of studies conducted on PEP, the relationship between PEP

and other factors involved in anxiety in social situations remains unclear. We know that how

anxious people feel in social situations and how they appraise their performance will affect levels
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of negative PEP after the event (e.g., Cody & Teachman, 2011; Laposa & Rector, 2011; Rowa et
al., 2014); however, research is equivocal as to whether performance appraisals change over time
for individuals high in social anxiety and how PEP may contribute to this worsening (e.g., Abbott
& Rapee, 2004; Cody & Teachman, 2011; Dannahy & Stopa, 2007). Moreover, PEP seems to
influence the retrieval of performance feedback received during a stressful social situation (e.g.,
Cody & Teachman, 2010), but little is known about how PEP relates to other characteristics of
memories (e.g., their valence, vividness, coherence). Additional research is also needed to
understand PEP following a wider spectrum of human functioning, including positive PEP and
PEP in reaction to pleasant social situations. Examining these factors may help elucidate how
PEP maintains social anxiety symptoms to better inform treatments for SAD and enrich our
understanding of how people function in social situations. As such, the studies outlined in this
dissertation aimed to answer six main research questions: 1) how does negative PEP evolve over
time? 2) how does negative PEP predict other affective and cognitive factors like anxiety,
performance appraisals, and AP? 3) do people report engaging in PEP about positive aspects of a
social situation (positive PEP)? 4) do stressful and pleasant situations trigger differing levels of
negative and positive PEP? 5) is higher trait social anxiety linked with less positive PEP? and 6)
how do negative and positive PEP relate to memory for social situations?

Study 1 aimed to answer research questions 1, 2, and 6 by exploring how negative PEP is
related to other cognitive and affective processes involved in social anxiety using ecological
momentary assessment in between two speech tasks. To my knowledge, this study was the first to
use EMA to assess both repetitive negative thinking processes simultaneously and continuously
over time as they relate to in-laboratory social events to examine how PEP evolves over time

(Research Question 1). The longitudinal design enabled a detailed analysis of the progression of
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PEP and AP, their relationship with one another, and how they related to anxiety, performance
appraisals, and memory (Research Q