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a b s t r a c t

Background: Post-event processing (PEP) is defined as repetitive negative thinking following anxiety
provoking social events. PEP is thought to maintain anxiety symptoms in Social Anxiety Disorder (SAD)
but little is known about the specific factors that contribute to the maintenance of PEP.
Aims: The current study investigated how perceptions of performance and positive metacognitive beliefs
might contribute to the persistence of PEP.
Method: Participants with SAD (n ¼ 24) as well as anxious (n ¼ 24) and healthy (n ¼ 25) control par-
ticipants completed a standardized social performance task in the lab. Their engagement in PEP and
perceptions of performance were assessed in the week that followed.
Results: Immediately following the social task, individuals with SAD rated their performance more
negatively and endorsed a greater number of positive metacognitive beliefs about PEP than did partic-
ipants in both control groups. Importantly, both metacognitive beliefs and initial negative self-ratings of
performance mediated the relationship between group status and PEP in the days following the event.
Conclusions: These results are consistent with cognitive and metacognitive models of SAD and enhance
our understanding of the cognitive processes which may function to initiate and maintain negative
thinking patterns in SAD.

© 2017 Elsevier Ltd. All rights reserved.
Cognitive models of Social Anxiety Disorder (SAD) emphasize
biased cognitive processing of social events after they occur, a
phenomenon known as post-event processing (PEP), as a key
contributing factor in the maintenance of anxiety symptoms (Clark
& Wells, 1995; Hofmann, 2007). It is proposed that during PEP, the
socially anxious individual is likely to focus on anxious feelings and
negative self-perceptions, since these were processed in detail
during the social event. This process is problematic because the
individual is prone to recalling the event as being more negative
than it objectively was. Empirical studies have demonstrated that
socially anxious individuals are more likely to engage in PEP than
anxious controls following a therapy session (Perera, Rowa, and
McCabe, 2016) and non-anxious controls following a social
Research Clinic, St. Joseph's
Ontario L8N 3K7, Canada.
encounter (see Brozovich & Heimberg, 2008 for review) and that
PEP is associated with a number of negative emotional and cogni-
tive consequences (Kocovski, Endler, Rector, & Flett, 2005; Makkar
& Grisham, 2011; Rachman, Grüter-Andrew, & Shafran, 2000;
Rowa, Antony, Swinson, & McCabe, 2014; Rowa, Gavric, Stead,
LeMoult, & McCabe, 2016).
1. Relationship between post-event processing and
perceptions of performance

Although the phenomenon of PEP in social anxiety has been
well established, the precise nature of the relationship between
social anxiety, PEP, and perceptions of performance is not yet
clearly understood. Several empirical studies have demonstrated
that socially anxious individuals have negatively biased perceptions
of their own social performance (e.g., Moscovitch & Hofmann,
2007; Rapee & Lim, 1992), and that these negative perceptions
are associated with increased engagement in PEP following socially
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threatening events (e.g., Abbott & Rapee, 2004; Perini, Abbott, &
Rapee, 2006). One premise of the Clark and Wells (1995) model
of social anxiety is that engagement in PEP may maintain or even
exacerbate initial negative self-perceptions so that they become
more negatively distorted over time. Some studies examining this
phenomenon have indeed found support for worsening percep-
tions of performance over time and that such changes in percep-
tions are associated with PEP. Using a student sample, Dannahy and
Stopa (2007) showed that relative to a low social anxiety group,
individuals high in social anxiety rated their performance more
negatively one week following a social interaction than immedi-
ately afterwards. Similarly, Brozovich and Heimberg (2011)
demonstrated that high social anxiety undergraduate students
who exhibited a high trait tendency to engage in PEP rated their
performance of a social interaction more negatively one week after
the interaction compared to immediately afterwards (this was not
the case for the low social anxiety group).

Although such studies lend support to the hypothesized dete-
riorating perceptions of performance over time amongst socially
anxious individuals, other research has yielded somewhat different
results. An experimental study by Abbott and Rapee (2004) showed
that perceptions of performance for socially anxious individuals
remained unchanged in theweek following a speech task. Cody and
Teachman (2010) provided individuals high and low in social
anxiety with standardized positive and negative feedback
following a speech task. Participants' recall and recognition mem-
ory for the feedback was evaluated immediately after the task and
again two days later, at which time engagement in PEP was also
assessed. The authors did not find any memory recall biases. Sur-
prisingly however, their results demonstrated that all participants
showed a positive recognition bias and remembered their overall
feedback as more positive than it actually was; furthermore, all
participants' memories for this feedback actually became more
positive over time. However, when positive items were examined
separately, the results indicated that the high social anxiety group
recalled their positive feedback more negatively at follow-up sug-
gesting that they had a tendency to diminish positive feedback over
time. The low social anxiety group did not show this pattern.
Importantly, these authors also found that engagement in PEP
mediated the relationship between trait social anxiety symptoms
and negatively biased memory.

A number of authors have also investigated how intentionally
engaging in PEP relative to distraction impacts socially anxious
individual's perceptions of performance on social tasks. Kocovski,
MacKenzie, and Rector (2011) examined the differential impact of
PEP and distraction periods on positive and negative thoughts
about a speech task in an unselected sample of undergraduate
students. They found that compared to PEP, distraction resulted in
more positive thoughts but only for individuals with elevated social
anxiety (no differences were found amongst the low social anxiety
participants). Interestingly, no differences were observed in nega-
tive thoughts about the speech task. A similar study by Makkar and
Grisham (2012) found a different pattern of results. These authors
investigated the impact of deliberately engaging in PEP or distrac-
tion on perceptions of speech performance in high and low socially
anxious individuals. Contrary to predictions, these authors found
that both high and low socially anxious participants who engaged
in PEP rated their overall speech performance more positively than
those who engaged in a distraction task.

Taken together, the literature on whether and how self-
perception changes over time as a result of PEP in social anxiety
has yielded mixed results. While some studies do find that per-
ceptions worsen over time for socially anxious individuals, other
studies find no changes or even improvements in perceived per-
formance with time, suggesting that additional research is needed
to clarify the nature of these processes. Most studies have been
conducted on analogue samples of socially anxious individuals and
none have used both a healthy and an anxious control comparison
in order to identify the unique contribution of social anxiety on
performance appraisals or PEP.

2. Metacognitive beliefs

It has been proposed that individuals engage in repetitive
negative thinking patterns, such as PEP, as an attempt to regulate
their negative emotions (Aldao, Nolen-Hoeksema, & Schweizer,
2010; Kivity & Huppert, 2016). However, as the emotion regulation
literature consistently demonstrates, repeatedly focusing on the
causes and consequences of past events is likely to lead to increased
distress and to hinder problem solving and decision-making pro-
cesses (Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008;Ward,
Lyubomirsky, Sousa, & Nolen-Hoeksema, 2003). The Self-
Regulatory Executive Function (S-REF) model (Matthews & Wells,
2004; Wells & Matthews, 1994, 1996) seeks to explain why this
regulation strategy might persist despite the seemingly negative
consequences for the individual. More specifically, the S-REF model
proposes that repetitive negative thinking patterns are initiated
and maintained by metacognitive processes. This model suggests
that positive metacognitive beliefs about the advantages of
engaging in repetitive thought (e.g., “thinking about past events
will allow me to gain insights into myself”) play an important role
in initiating this maladaptive coping style. However, engaging in
such thinking leads, in turn, to the development of negative met-
acognitive beliefs about the disadvantages and uncontrollability of
such thought processes. To date, a significant body of research has
found support for the S-REF model and the role of metacognition in
emotional disorders such as Generalized Anxiety Disorder (GAD);
however, metacognitive processes have received relatively little
attention in relation to PEP in social anxiety.

In an initial study, Wong and Moulds (2010) examined the
relationship between social anxiety and positive metacognitive
beliefs in two unselected undergraduate student samples. In both
samples, the researchers found that individuals with elevated social
anxiety reported stronger endorsement of positive beliefs about
PEP, even when gender, depression, and level of trait post-event
processing were controlled for statistically. Using an author-
developed measure of positive metacognitive beliefs (Positive Be-
liefs about Post-Event Processing Questionnaire; PB-PEPQ), Fisak and
Hammond (2013) similarly reported a significant relationship be-
tween positive metacognitive beliefs, PEP, and social anxiety.
Although these studies provide useful and important preliminary
data, they employed correlational designs in unselected student
samples; thus, further investigation of the nature of positive met-
acognitive beliefs in social anxiety is warranted.

Given the mixed and methodologically limited research litera-
ture outlined above, it is clear that additional research is needed to
improve our understanding of PEP in social anxiety within the
context of rigorously designed studies on clinical samples of par-
ticipants with SAD in comparison to both anxious and healthy
control groups.

3. The current study and hypotheses

In the current study, we examined how perceptions of perfor-
mance on a standardized speech task and positive metacognitive
beliefs contributed to PEP in individuals with SAD relative to both
individuals without a history of psychological difficulties (i.e.,
healthy controls) and individuals who received a principal anxiety
disorder diagnosis other than SAD and denied any current symp-
toms of social anxiety (i.e., anxious controls). Individuals with a
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diagnosis of SAD (n ¼ 24), anxious controls (n ¼ 24) and healthy
controls (n¼ 25) participated in this study. Participants were asked
to engage in a standardized speech task and their perceptions of
speech performance were assessed immediately after the speech as
well as one, four, and seven days later. Their beliefs about how
helpful/useful it would be to think about the speech (i.e., their
positive metacognitive beliefs) were also assessed immediately
after the speech. In order to obtain an objective rating of partici-
pants' performance, speeches were video recorded and later eval-
uated by research assistants blind to the aims of the study or
participants' group status. Our hypotheses were as follows:

(1) Consistent with Clark andWells (1995), individuals with SAD
relative to anxious and healthy controls would: (a) rate their
performance more negatively immediately after the speech
task and these ratings would become more negative over
time; and (b) rate their performance less accurately relative
to performance ratings made by objective observers. The
inclusion of both a healthy and anxious control group aimed
to replicate and extend previous research findings.

(2) Compared to both control groups, individuals with SAD
would report higher endorsement of positive metacognitive
beliefs about the value of thinking about the speech task
after it occurred. Although endorsement of metacognitive
beliefs is ubiquitous across a number of anxiety disorders
(see Wells, 2009 for review), it was theorized that beliefs
specific to PEP about a social stressor would be uniquely
elevated within the SAD group relative to both anxious and
healthy controls.

(3) Compared to both control groups, individuals with SAD
would report higher levels of engagement in PEP in the days
that followed the speech task. Although it is well established
that individuals with SAD and high trait social anxiety report
greater PEP than healthy controls, ours is the first study to
directly compare PEP in participants with SAD relative to
anxious controls following a standardized in-vivo social
stressor.

(4) Finally, a multiple mediator model was examined in which
metacognitive beliefs as well as perceptions of performance
reported immediately after the speech were hypothesized to
mediate the relationship between diagnostic group status,
on one hand, and PEP in the days following the speech, on
the other. In particular, it was expected that a diagnosis of
SAD relative to both control groups would confer more
negative perceptions of performance and greater positive
metacognitive beliefs about PEP after a social stressor, which
would, in turn, lead to greater engagement in PEP.
1 Given that the anxious control group was more likely to report using psycho-
tropic medications, all of the primary ANOVAs were repeated as an analysis of
covariance (ANCOVA) with use of psychotropic medication entered as a covariate.
The inclusion of this covariate did not impact the overall pattern or interpretation
of results.
4. Method

4.1. Participants

The study sample consisted of three groups of participants: (1)
SAD ¼ individuals who met DSM-IV criteria for a principal diag-
nosis of SAD; (2) anxious controls ¼ individuals who met DSM-IV
diagnostic criteria for a principal anxiety disorder other than SAD
and did not meet threshold for social anxiety disorder during a
structured clinical interview and denied significant symptoms of
social anxiety on a self-report measure (see below for additional
information about assessment procedures); and (3) healthy
controls ¼ individuals without a history of mental health concerns.
The principal diagnoses of individuals in the anxious control group
are presented in Table 1. Participants were recruited from two
sources: a) community participants involved in a collaborative
anxiety disorders research group run through a Canadian univer-
sity (this includes individuals with anxiety disorders as well as
healthy controls); and b) patients seeking services though a spe-
cialty anxiety clinic at a local hospital. Participants from the two
recruitment sites did not differ on any demographic variables,
including age, gender, marital status, ethnicity, or medication sta-
tus, (all p's > 0.18). Participants from the two sites also did not differ
on any of the trait measures, including social anxiety, depression,
anxiety, or stress (all p's > 0.06).

Individuals who endorsed active and interfering symptoms of
mania, psychosis, significant suicidality, and substance abuse or
dependence were excluded from participating. Seven participants
were excluded from analyses for the following reasons: their scores
on a self-report measure of social anxiety (SPIN) administered
during the lab portion of the study were inconsistent with their
diagnostic group status (n ¼ 4); they had missing assessment data
(n ¼ 1); the experimenter had significant concerns about the par-
ticipant's ability to understand and engage in lab tasks (n ¼ 2). The
final sample size consisted of 24 SAD, 24 anxious control, and 25
healthy control participants.

Demographic and clinical characteristics of participants in each
group are presented in Tables 1 and 2. Groups did not differ in age
[F(2, 70) ¼ 0.13, p ¼ 0.88, partial h2 ¼ 0.004], gender [c2 (2) ¼ 1.99,
p ¼ 0.37, Cramer's V ¼ 0.17], or ethnicity [c2(8) ¼ 11.09, p ¼ 0.20,
Cramer's V ¼ 0.28]. Participants in the SAD and anxious control
groups did not differ on number of comorbid DSM-IV diagnoses,
t(45) ¼ 0.02, p ¼ 0.98. However, relative to the SAD group, the
anxious control group was significantly more likely to report using
psychotropic medications, c2(1) ¼ 4.78, p ¼ 0.03, Phi ¼ -0.32.1

4.2. Measures

4.2.1. Social phobia inventory (Connor et al., 2000; SPIN)
The SPIN is a 17-item self-report questionnaire used to assess

social anxiety symptoms and confirm participants' diagnostic sta-
tus. The SPIN has been shown to differentiate between individuals
with and without SAD, to have strong test-retest reliability
(r ¼ 0.86; Antony, Coons, McCabe, Ashbaugh, & Swinson, 2006),
and excellent internal consistency (Cronbach's alpha ranging from
0.87 to 0.94; Antony et al., 2006; Connor et al., 2000). Cronbach's
alpha for the SPIN in the current study was 0.97.

4.2.2. Depression anxiety stress scale e short version (DASS 21;
Lovibond & Lovibond, 1995)

The DASS is a 21-item self-report questionnaire assessing
symptoms of depression, anxiety, and stress. The DASS has
demonstrated excellent internal consistency and concurrent val-
idity (Antony, Bieling, Cox, Enns, & Swinson, 1998). In the current
study, all three DASS subscales had good internal consistency, with
Cronbach's alphas of 0.90 for stress, 0.79 for anxiety and 0.93 for the
depression subscale. The DASS was administered to determine
whether depression and anxiety scores differed significantly be-
tween groups.

4.2.3. Perception of speech performance (PSP; Rapee & Lim, 1992)
A modified version of the original PSP scale (Rapee & Lim, 1992)

was administered which consisted of 23 items relevant to speech
performance (e.g., “had a clear voice”, “stuttered”). Six additional



Table 1
Demographic and clinical characteristics by group.

Variable SAD
(n ¼ 24)

Anxious controls
(n ¼ 24)

Healthy controls
(n ¼ 25)

Gender (% female) 62.5% 75.0% 80.0%
Age e M (SD) 31.54 (12.69) 30.38 (9.43) 30.04 (9.50)
Marital Status
Married or common-law 33.3% 45.8% 36.0%
Widowed 4.2% 0.0% 0.0%
Divorced/annulled 4.2% 4.2% 0.0%
Separated 4.2% 0.0% 8.0%
Never married 54.2% 50.0% 56.0%

Race/Ethnicity
Asian 12.5% 0.0% 0.0%
South Asian 4.2% 8.3% 4.0%
Black 4.2% 4.2% 0.0%
Latin American 0.0% 8.3% 0.0%
White 75.0% 70.8% 96.0%
Other 0.0% 4.2% 0.0%

Psychotropic Medications 20.8% 58.3% 0.0%
Principal Diagnosis
SAD 100%
OCD 62.5%
GAD 16.7%
PDA 12.5%
Specific Phobia 8.3%
# of Comorbid Diagnoses e M (SD) 0.83 (1.34) 0.83 (0.83)
Comorbid Anxiety Disordera 25.1% 45.9%
Comorbid Mood Disorderb 29.2% 20.8%
Otherc 8.4% 8.4%

Note. SAD ¼ Social Anxiety Disorder; OCD ¼ Obsessive Compulsive Disorder; GAD ¼ Generalized Anxiety Disorder; PDA ¼ Panic Disorder with Agoraphobia.
a Generalized Anxiety Disorder (n ¼ 11); Obsessive-Compulsive Disorder (n ¼ 1); Panic Disorder with Agoraphobia (n ¼ 2); Panic Disorder without Agoraphobia (n ¼ 1);

Specific Phobia (n ¼ 2).
b Bipolar II Disorder (n ¼ 1); Dysthymia (n ¼ 2); Major Depressive Disorder (Single, Recurrent, and In Partial Remission; n ¼ 8).
c Alcohol Dependence (n ¼ 1); Anorexia Nervosa (n ¼ 1); Bulimia Nervosa (n ¼ 1); Substance Abuse (n ¼ 1).

Table 2
Symptom measures of participant groups.

Measure SAD Anxious controls Healthy controls Scale range Omnibus ANOVAs

SPIN 40.54 (11.63)a 13.88 (8.28)b 5.48 (4.71)c 0e68 Welch's F(2, 40.39) ¼ 94.51, p < 0.001
DASS - Depression 8.16 (5.87)a 4.08 (3.71)b 0.92 (1.41)c 0e21 Welch's F(2, 35.76) ¼ 22.86, p < 0.001
DASS - Anxiety 6.21 (3.92)a 3.88 (2.94)a 0.72 (1.17)b 0e21 Welch's F(2, 36.73) ¼ 30.10, p < 0.001
DASS - Stress 11.47 (5.05)a 8.13 (4.84)a 2.20 (2.42)b 0e21 Welch's F(2, 40.48) ¼ 40.26, p < 0.001
PSP (self) 39.87 (12.52)a 54.25 (13.52)b 62.08 (10.35)b 0e92 F(2, 69) ¼ 20.36, p < 0.001
PSP (objective observer) 67.52 (12.80)a 66.27 (14.10)a 72.81 (15.85)a 0e92 F(2, 70) ¼ 1.45, p ¼ 0.24
Metacognitive Items (total) 34.29 (11.79)a 24.67 (12.08)b 20.76 (9.87)b 0e60 F(2, 70) ¼ 8.29, p < 0.001
SUDS - Baseline 38.88 (23.26)a 25.42 (21.62)b 11.84 (12.73)b 0e100 Welch's F(2, 42.35) ¼ 13.53, p < 0.001
SUDS - Post-speech 50.89 (28.22)a 30.42 (24.45)b 16.80 (18.08)b 0e100 F(2, 70) ¼ 12.62, p < 0.001
PEPQ-R - Day 1 66.65 (25.33)a 38.78 (22.28)b 28.98 (15.76)b 0e140 Welch's F(2, 42.12) ¼ 18.06, p < 0.001
PSP - Day 1 45.87 (11.10)a 56.62 (9.92)b 62.39 (9.01)b 0e92 F(2, 64) ¼ 15.98, p < 0.001
PEPQ-R - Day 4 64.79 (28.08)a 37.68 (22.61)b 27.09 (15.55)b 0e140 Welch's F(2, 41.45) ¼ 15.97, p < 0.001
PSP- Day 4 45.46 (11.00)a 56.91 (11.09)b 62.00 (10.36)b 0e92 F(2, 64) ¼ 14.17, p < 0.001
PEPQ-R - Day 7 56.17 (26.81) 30.90 (18.90) 25.38 (12.74) 0e140 Welch's F(2, 38.77) ¼ 12.27, p < 0.001
PSP - Day 7 42.52 (12.26)a 54.29 (12.03)b 59.71 (9.59)b 0e92 F(2, 65) ¼ 14.06, p < 0.001

Note. SPIN ¼ Social Phobia Inventory; DASS ¼ Depression Anxiety Stress Scale; PSP ¼ Perception of Speech Performance; SUDS ¼ Subjective Units of Distress Scale; PEPQ-
R ¼ Post-Event Processing Questionnaire - Revised. Standard deviations appear in parentheses; different superscripts represent statistically significant differences based on
post hoc tests.
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items developed by Cody and Teachman (2011) were added to the
original scale in order to provide a more comprehensive evaluation
of performance: “was a good public speaker”, “used sophisticated
vocabulary”, “made a bad impression”, “was not convincing”, and
“bored the audience”. The original 17-item scale upon which the
PSP is based is widely used and has shown strong internal consis-
tency (a ¼ 0.75 and higher) and inter-rater reliability (Brozovich &
Heimberg, 2011; Rapee & Lim, 1992). Participants rated each item
on a 5-point Likert scale, with higher scores indicating better
perceived performance. Ratings for the PSP were collected imme-
diately after the speech task and at each of the follow-ups. In the
current study, the PSP demonstrated excellent internal consistency
across all time points, ranging from 0.86 to 0.93.
4.2.4. Subjective units of distress scale (SUDS; Wolpe, 1958)
The SUDS measures participants' level of state anxiety/distress

and is rated from 0 (not at all anxious) to 100 (extremely anxious).
The SUDS is face-valid, quick to administer, and has been widely
used in research studies and clinical settings (e.g., Cody &
Teachman, 2010; Laposa & Rector, 2011). Participants completed
the SUDS prior to receiving speech task instructions (i.e., baseline)
and then once again immediately after the speech was completed.
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4.2.5. Positive metacognitive items
A total of 12 items were developed to assess idiosyncratic pos-

itive beliefs that participants may hold about engaging in PEP in
response to the speech task. These items were administered
immediately after the speech task and were largely adapted from
the Metacognitions Questionnaire (MCQ; Cartwright-Hatton &
Wells, 1997) and the Why Ruminate Scale (WRS; Watkins &
Baracaia, 2001) but were modified so as to be relevant to partici-
pants' reactions to the speech task. Sample items include:
“Thinking about this speech will help me get new insights into
myself,” and “I need to think about this speech in order to do well
next time”. All items were scored on a 6-point Likert scale ranging
from 0 (strongly disagree) to 5 (strongly agree). The internal con-
sistency of the 12 items was examined using Cronbach's alpha, and
it was found to be high (a ¼ 0.89); as such, the individual items
were summed to create a total composite score representing pos-
itive metacognitive beliefs.

4.2.6. Post event processing questionnaire e revised (PEPQ-R;
McEvoy & Kingsep, 2006)

The PEPQ-R was used in the current study to assess engagement
in PEP in the week following the speech. Sample items include “did
you find it difficult to forget about the event” and “did you ever
wonder about whether you could have avoided or prevented your
behaviour/feelings during the event”? The scale has been widely
used and has demonstrated good internal consistency and
construct validity (Makkar & Grisham, 2011; McEvoy & Kingsep,
2006). Participants completed the PEPQ-R at the 1, 4 and 7 day
follow-ups and the measure showed excellent internal consistency
across all time points (a ranging from 0.89 to 0.90).

4.2.7. Mini international neuropsychiatric interview (MINI-6;
Sheehan et al., 1998)

The MINI-6 is a semi-structured clinical interview which in-
cludes modules for the major Axis-I disorders as described in the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edi-
tion, Text Revision (DSM-IV-TR; APA, 2000) and has been shown to
have strong psychometric properties (Pinninti, Madison, Musser, &
Rissmiller, 2003; Sheehan et al., 1998). In order to obtain more
comprehensive assessment of the anxiety disorders and aid in
differential diagnosis, the MINI-6 interview also included adapted
symptom checklists from the Anxiety Disorders Interview Schedule
for DSM-IV (ADIS-IV; Brown, DiNardo, & Barlow, 1994) for SAD,
Obsessive Compulsive Disorder, Generalized Anxiety Disorder, and
Specific Phobias. A recent preliminary assessment of the inter-rater
reliability of the MINI-6 with ADIS-IV inserts was conducted for a
small number of cases (n ¼ 10) in our anxiety disorders research
group. For this assessment, pairs of independent interviewers were
compared and results demonstrated 100% agreement on the prin-
cipal diagnosis. The majority, but not all, of the interviewers used in
the current study participated in this reliability analysis. However,
the same two supervising psychologists responsible for confirming
the diagnoses were involved in both the current study and the
reliability analysis.

4.2.8. Structured clinical interview for DSM-IV disorders (SCID-I;
First, Spitzer, Gibbon, & Williams, 1996)

The SCID-I is a widely used semi-structured clinical interview.
Like the MINI-6, the SCID-I has modules for the major Axis-I dis-
orders as described in the DSM-IV-TR (2000). The SCID-I has been
shown to have good test-retest interrater reliability and strong
same-session joint interrater reliability (Lobbestael, Leurgans, &
Arntz, 2011). As with the MINI-6, the ADIS-IV checklists were
added to the SCID in an effort to obtain more comprehensive
diagnostic information. Previous studies in our clinic have shown
strong joint interrater reliability of SCID interviews (e.g.,
kappa ¼ 0.89 for principal diagnosis in a small sample of out-
patients; Rowa et al., 2015).

5. Procedure

Upon arriving to the lab, participants provided informed con-
sent and were advised that this research had been approved by the
institutional ethics review board. They then completed a battery of
questionnaires assessing demographic information, symptom
measures, and state anxiety. Following this, participants were
provided with several controversial social issues (e.g., abortion,
legalizing marijuana) and were given 3 minutes to prepare and
anticipate giving a speech. Participants had 10 minutes to complete
the speech and were encouraged to take the full time, although
were permitted to terminate early if they chose. The speech was
observed and evaluated in-vivo by a research assistant blind to
study hypotheses and the diagnostic group status of the partici-
pant. The observer was instructed to maintain a neutral facial
expression and to refrain from showing signs of approval/disap-
proval (e.g., smiling, nodding) during the duration of the speech.
The observer was also trained to monitor their non-verbal behav-
iour and to refrain from excessive movement (e.g., fidgeting). The
observer made objective ratings of the participants' performance
during the speech task using the PSP.

The speech task was also video recorded in order to increase
evaluative threat and so that participants' speech performance
could be coded by research assistants and an objective or “accurate”
assessment of their performance obtained. The video recorded
speeches were evaluated by four research assistants, blind to the
diagnostic status of the participant or study hypotheses. Each
participants' performance was rated by three of the four observers
using the PSP. Interrater reliability was assessed using the intra-
class correlation (one-way, mixed effects model for the consis-
tency of average measures; ICC). The ICC value in the current study
was 0.78, which is considered excellent (Cicchetti, 1994). In order to
evaluate self-observer discrepancy (a measure of how accurately
participants perceive their performance relative to objective ob-
servers), a standardized residual score was calculated (Rodebaugh
& Rapee, 2005), which uses participant's own speech ratings with
observer ratings partialled out. As noted by Rodebaugh and Rapee
(2005), although standardized residual and simple difference
scores will generally yield similar results, a standardized residual
score is conceptually more appropriate as it measures the extent to
which self-ratings cannot be predicted from observer ratings.

After the speech task was completed, a second questionnaire
battery assessing state anxiety, perception of performance, and
positive metacognitive beliefs was administered. Participants
completed follow-up assessments online 1, 4, and 7 days after the
speech task, which assessed PEP and perceptions of performance.

To thank them for their time, participants were provided with
$15 in remuneration for the lab portion of the study as well as a $5
gift card for each of the online follow-ups that they completed (up
to $15). Furthermore, participants who completed all three follow-
ups were entered into one cash prize draw for $100 (as an added
incentive to complete the follow-up portion of the study).

6. Data analysis

6.1. Preliminary analyses

Chi-squared tests were performed comparing the 3 groups on
gender, ethnicity, and use of psychotropic medications, whereas
one-way ANOVAs were used to compare age and symptom mea-
sures (SPIN and DASS). The number of comorbid diagnoses between
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the two clinical groups was analyzed using an independent sam-
ples t-test. State anxiety was assessedwith a 3 (group: SAD, anxious
controls, healthy controls)� 2 (time: baseline, post-speech) mixed-
design ANOVA, with SUDS ratings entered as the dependent
variable.

6.2. Hypotheses 1

For hypothesis 1a, it was predicted that individuals in the SAD
group would rate their performance more negatively immediately
after the speech, as assessed by the PSP, and that these ratings
would worsen over time. This hypothesis was analyzed using a
3 � 4 mixed-design ANOVA with group (SAD, anxious controls,
healthy controls) entered as the between-subjects factor and time
(post-speech, day 1, day 4, day 7) entered as the within-subjects
factor. For hypothesis 1b, we were interested in exploring
whether individuals in the SAD group would rate their perfor-
mance less accurately relative to objective observers compared to
the two control groups. To analyze accuracy of participant ratings of
performance across time, a 3 � 4 mixed-design ANOVA was con-
ducted with group as the between subjects factor and the stan-
dardized residual discrepancy scores at each time point as the
within subjects factor.

6.3. Hypothesis 2

This hypothesis examined group differences in metacognitive
beliefs, as assessed with the positive metacognitive belief items,
and was analyzed using a one-way ANOVA.

6.4. Hypotheses 3

This hypothesis was analyzed using a mixed-design ANOVA
with group (SAD, anxious controls, healthy controls) entered as the
between-subjects factor and engagement in PEP as assessed by the
PEPQ-R over time (post-speech, day 1, day 4, day 7) entered as the
within-subjects factor.

6.5. Hypothesis 4

Finally, hypothesis 4 proposed that perceptions of performance
and positive metacognitive beliefs would serve as mediating vari-
ables between diagnostic group status and engagement in PEP (as
assessed by the PEPQ-R). This relationship was explored using a
multiple mediator model with perceptions of performance and
positive metacognitive beliefs entered as potential mediating var-
iables. Given that the independent variable was multicategorical,
dummy coding was used to represent the groups for these analyses
(with the SAD group chosen as the reference group). Importantly,
the study design provided appropriate temporal sequencing for
mediation analyses as the proposed mediating variables were
measured before the outcome variable.

To test the indirect effect of the independent variables on PEP
via the proposed mediators, bias-corrected bootstrapping proced-
ures (Preacher & Hayes, 2008) were implemented using the
Mediate macro program for SPSS developed by Hayes and Preacher
(2014). This approach involved using a multicategorical indepen-
dent variable and simultaneously entering multiple mediators into
the model. As is described in Hayes and Preacher (2014), this
approach with multiple mediators entered simultaneously yields
results that are mathematically equivalent to an analysis of
covariance. Boostrapping procedures are recommended as the
preferred method of analyzing mediation (Jose, 2013) and do not
require symmetry or normality in the sampling distribution. For
these data, a 95% bias-corrected and accelerated confidence
interval was used to generate 5000 bootstrap samples.

7. Results

7.1. Data screening

Normality of variables was explored by examining absolute
values of skewness and kurtosis and with the Kolmogorov-Smirnov
(K-S) test of normality. Examination of these values as well as the Q-
Q plots suggested that several variables had moderate or severe
distribution problems. However, given that we had 3 distinct
groups of participants, we expected that the overall distribution for
variables may not be normal since scores are coming from different
populations. We therefore also examined the assumption of
normality separately in each of the 3 groups; the results of these
analyses confirmed that the assumption of normality was not up-
held for several of the variables. Although some studies have shown
that the F statistic is robust to departures from normality when
group sizes are equal (Harwell, 1992), control of the Type I error
rate and statistical power can be diminished when this assumption
is violated. In order to ensure the integrity of obtained findings,
results from all one-way Analysis of Variance (ANOVA) and t-test
statistics were confirmed using a 95% bias-corrected confidence-
interval bootstrapping procedure in SPSS which does not require
normally distributed data (Efron & Tibshirani, 1985; Preacher &
Hayes, 2004).

In one-way ANOVA and t-test analyses where the homogeneity
of variance assumption was violated, Welch's F was reported as an
alternative version of the F-ratio, as Welch's F does not require
equal variances. Similarly, when the violation of homogeneity was
violated, the Games-Howell post-hoc procedure was used as it is
robust to violations of this assumption. Finally, when Mauchly's
Test of Sphericity was significant suggesting that the assumption of
sphericity had been violated, a Greenhouse-Geisser correction was
employed.

7.2. State anxiety

As expected, results demonstrated a significant main effect of
group [F(2, 70) ¼ 15.07, p < 0.001, partial h2 ¼ 0.30] and time [F(1,
70) ¼ 10.00, p ¼ 0.002, partial h2 ¼ 0.13] with higher levels of
anxiety reported after the speech relative to baseline. Bonferroni
corrected post-hoc tests were used to explore the nature of the
group differences; results showed that the SAD group reported
significantly more anxiety than both the healthy (p < 0.001) and
anxious (p ¼ 0.01) control groups. The anxious control group also
reported greater anxiety relative to the healthy control group,
although this difference was only marginally significant (p ¼ 0.05).
The results of the ANOVA also revealed that there was no
group� time interaction, F(2, 70)¼ 1.02, p¼ 0.37, partial h2¼ 0.03.

7.3. Perceptions of performance (hypothesis 1a)

We predicted that individuals in the SAD group would rate their
performance more negatively immediately after the speech task, as
assessed by the PSP, and that these ratings would become more
negative over time. Levene's test indicated that variances were
homogeneous for all levels of the performance variable (all
p's > 0.09). Mauchly's Test of Sphericity was significant suggesting
that the assumption of sphericity had been violated, c2(5) ¼ 51.36,
p < 0.001, and a Greenhouse-Geisser correction was therefore
employed on the repeated measures variables. The ANOVA
revealed that there was a significant main effect of time, F(1.85,
107.35) ¼ 13.17, p < 0.001, partial h2 ¼ 0.19 and the within-subjects
contrast showed that this effect was quadratic in nature, F(1,
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58) ¼ 47.36, p < 0.001, partial h2 ¼ 0.45 (the linear effect was non-
significant, F(1, 58) ¼ 0.09, p ¼ 0.77, partial h2 ¼ 0.00). The effect
was such that all participants reported an improvement in overall
perceptions of performance at the Day 1 and Day 4 follow-ups,
before reporting a decline in performance perception at Day 7. As
expected, there was also a significant main effect of group, F(2,
58) ¼ 13.62 p < 0.001, partial h2 ¼ 0.32. To further examine the
nature of the main effect of group, Bonferroni-corrected post-hoc
tests were used and showed that the SAD group reported signifi-
cantly more negative ratings than both the healthy (p < 0.001) and
anxious (p ¼ 0.004) control groups; the control groups did not
significantly differ from each other (p ¼ 0.26). The group � time
interaction did not reach significance, F(3.70, 107.35) ¼ 1.89,
p ¼ 0.12, partial h2 ¼ 0.06. These results are graphically presented
in Fig. 1.
7.4. Accuracy of performance ratings relative to objective observers
(hypothesis 1b)

The ANOA revealed that there was no main effect of time on
discrepancy ratings, F(2.03, 117.59) ¼ 0.99, p ¼ 0.40, partial
h2 ¼ 0.02. There was a significant main effect of group, F(2,
58)¼ 12.85 p < 0.001, partial h2 ¼ 0.31. Post-hoc comparisons using
the Games-Howell test indicated that the SAD group's ratings were
significantly more negatively biased than those of the anxious
(p < 0.01) and healthy control groups (p < 0.001). The anxious and
healthy controls did not differ significantly in their discrepancy
ratings, p ¼ 0.63. The group � time interaction did not reach sig-
nificance, F(4.06, 117.59) ¼ 0.71, p ¼ 0.64, partial h2 ¼ 0.02.
7.5. Metacognitive beliefs (hypothesis 2)

It was proposed that the SAD group would more strongly
endorse positive metacognitive beliefs about engaging in PEP
regarding the speech task. Results from the ANOVA demonstrated a
significant effect, F(2, 70) ¼ 8.29, p < 0.001, partial h2 ¼ 0.19, with
Tukey HSD post-hoc test showing that the SAD group (M ¼ 2.63,
SD ¼ 0.93) reported significantly greater endorsement of such be-
liefs relative to both anxious (M ¼ 1.91, SD ¼ 0.98, p ¼ 0.01) and
healthy (M ¼ 1.63, SD ¼ 0.75, p < 0.001) controls. There were no
significant differences between the two control groups, p ¼ 0.50.
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Fig. 1. Perception of speech performance (PSP) ratings in SAD, anxious control and healthy co
perceived performance.
7.6. Engagement in PEP (hypothesis 3)

Hypothesis 3 proposed that PEP would be greater in the SAD
group relative to the anxious and healthy control groups. As can be
seen in Fig. 2, the ANOVA revealed that there was a significant main
effect of time, F(2, 122)¼ 13.64, p < 0.001, partial h2¼ 0.18. Overall,
PEP decreased over the course of the week for all participants. The
within-subjects contrast showed that the effect of time was linear
in nature, F(1, 61) ¼ 24.36, p < 0.001, partial h2¼ 0.29. As expected,
there was a significant main effect of group, F(2, 61) ¼ 18.42,
p < 0.001, partial h2 ¼ 0.38. Importantly, Bonferroni-corrected
post-hoc tests showed that the SAD group engaged in signifi-
cantly more PEP at each time point than both the healthy and
anxious control groups (both p's < 0.001) while the control groups
did not significantly differ from each other (p ¼ 0.33). Once again,
the group � time interaction was not significant, F(4, 122) ¼ 0.99,
p ¼ 0.42, partial h2 ¼ 0.03.
7.7. Mediation analyses (hypothesis 4)

Finally, it was proposed that perceptions of performance and
positive metacognitive beliefs would serve as mediating variables
between diagnostic group status and engagement in PEP. It was
expected that the proposed mediators would be more strongly
related to PEP in the SAD group relative to both control groups.
Fig. 3 depicts the results of this mediation model and results. Path a
represents the direct paths from the independent variables to each
of the mediators; path b represents the direct paths from each of
the mediators to the outcome variable while the independent
variable is held constant; path c represents the total effect of the
independent variables on the outcome variable; and path c0 rep-
resents the effect of the independent variable on the dependent
variable after accounting for the mediators. The indirect effect (ab)
is considered significant if the confidence interval does not straddle
zero (see Table 3).

In the total effects mediation model, group status and the two
mediators accounted for significant variance in predicting PEP at
the Day 1 follow-up, R2 ¼ 0.42, F (2, 65) ¼ 23.94, p < 0.001.
Consistent with our other findings in the present study, examina-
tion of the direct effects suggest that the SAD group reported
significantly more engagement in PEP relative to the anxious [c1;
B ¼ �23.99, SE ¼ 5.01, t ¼ �4.79, p < 0.001] and healthy controls
[path c2; B ¼ �33.81, SE ¼ 5.01, t ¼ �6.74, p < 0.001]. Examination
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Fig. 2. Post-event processing (PEPQ-R) scores in SAD, anxious control and healthy control groups at the 1, 4, and 7 day follow-ups. Higher scores indicate greater engagement in PEP.

Fig. 3. Mediation model of group (dummy coded with SAD group as reference) on PEP at the Day 1 follow-up through perceptions of performance (higher scores indicate better
perceived performance) and metacognitive beliefs. Unstandardized regression coefficients and standard errors (in parentheses) are provided. Direct effects of group status on PEP
are represented with dotted-lines. *p < 0.05. **p < 0.01. ***p < 0.001.
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Table 3
Indirect effects (ab) of group status on PEP day 1 through proposed mediators.

Criterion Indirect Effect SE 95% CI

Performance
SAD vs Anxious �8.22 2.91 [�14.84, �3.32]
SAD vs Healthy �12.60 3.67 [�20.54, �6.25]

Metacognition Beliefs
SAD vs Anxious �6.99 2.76 [�12.94, �2.35]
SAD vs Healthy �9.45 3.09 [�16.36, �4.25]

Note. SE ¼ Standard Error; CI ¼ Confidence Interval; SAD ¼ Social Anxiety Disorder;
PSP ¼ Perception of Speech Performance.
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of the a paths indicates that relative to both control groups, par-
ticipants in the SAD group also reported more negatively perceived
performance ratings [SAD vs. anxious: B¼ 13.46, SE¼ 3.63, t¼ 3.70,
p < 0.001; SAD vs. healthy: B ¼ 20.63, SE ¼ 3.63, t ¼ 5.68, p < 0.001]
and more positive metacognitive beliefs [SAD vs. anxious:
B ¼ �10.49, SE ¼ 3.33, t ¼ �3.15, p ¼ 0.002; SAD vs. healthy:
B ¼ �14.18, SE ¼ 3.33, t ¼ �4.26, p < 0.001]. The associations be-
tween the two mediators and the outcome variable were also sig-
nificant (b paths). More specifically, the effects of perceptions of
performance (B ¼ -0.61, SE ¼ 0.14, t ¼ �4.51, p < 0.001) and greater
endorsement of positive metacognitive beliefs (B ¼ 0.67, SE ¼ 0.15,
t ¼ 4.51, p < 0.001) were associated with greater PEP one day after
the speech while holding the independent variable constant.
Furthermore, the 95% confidence intervals for both of these vari-
ables did not overlap with zero, indicating that they served as
significant mediators of the relationship between group status and
PEP one day later.

The mediation analyses were repeated with PEP at Days 4 and 7
entered as the outcome variables. The model parameters and
pattern of results were similar for all time points and are therefore
not reported here. Importantly, the indirect mediation effects were
confirmed at all three time points. Similarly, themediation analyses
were repeated using SPIN scores as the independent variable
(rather than the dummy coded diagnostic categories). The model
parameters and pattern of results were nearly identical to the re-
sults already presented. Once again, the indirect mediation effects
were confirmed at all three time points suggesting that perceptions
of performance and metacognitive beliefs are significant mediators
when social anxiety is examined as a continuous independent
variable.
8. Discussion

The primary aim of the current study was to investigate
mechanisms that may contribute to the maintenance of PEP in
social anxiety. Although ample research has identified the nature
and consequences of this phenomenon, few studies have investi-
gated the specific factors that may serve to perpetuate PEP. This
study was developed to evaluate whether positive metacognitive
beliefs and perceptions of performance would contribute to
engagement in PEP amongst individuals with SAD following a
threatening social event. One of the novel aspects of this line of
research was the evaluation of PEP as it occurs in SAD relative to
both healthy and anxious controls in the context of a standardized
laboratory-based task.

A number of studies have found that individuals with elevated
social anxiety and SAD are more likely to engage in PEP relative to
healthy controls, even when depression is controlled statistically
(e.g., Abbott & Rapee, 2004). Similarly, a recent study by Perera
et al. (2016) found that individuals with SAD engaged in more
PEP following the first session of group cognitive behavioural
therapy than individuals with other anxiety disorders. The current
study extends this work by demonstrating that individuals with
SAD engage in greater PEP relative to both anxious and healthy
controls in the context of a standardized social stressor. It has been
argued that repetitive negative thoughtmay be best conceptualized
as a transdiagnostic process (Laposa, Collimore, & Rector, 2014;
McEvoy, Mahoney, & Moulds, 2010) and there is ample evidence
in the literature to suggest that individuals with an array of
emotional disorders may be prone to engaging in repetitive nega-
tive thinking about distressing or highly salient events. As such, one
likely explanation for these results, that is in line with existing
theory and research is that the socially anxious individuals in our
study engaged in more PEP in the aftermath of the speech task
because they alone found this task to be threatening and therefore
personally salient. Nevertheless, these results have significant im-
plications for socially anxious individuals given the ubiquity and
necessity of social interactions in our daily lives.

This study also found, as expected and consistent with previous
work (e.g., Brozovich & Heimberg, 2011; Zou & Abbott, 2012), that
participants in the SAD group rated their overall performance more
negatively and in a more biased manner relative to anxious and
healthy controls, both immediately after the speech as well as
during the week that followed. As has been found in previous
studies (e.g., Abbott& Rapee, 2004; Brozovich&Heimberg, 2011), it
was expected that as a result of PEP, participants with SAD would
rate their performance more negatively over timewhile the control
participants would not show this pattern. Contrary to predictions,
results indicated that overall performance ratings initially
increased and then decreased over time for all participants,
regardless of diagnostic status. Although improvements observed
at the 1-day follow-up were maintained at the 4-day follow-up,
perceptions of performance began to decline again by the 7-day
assessment. In this study, we found that individuals with SAD
continued to engage in significant PEP in the week following the
speech. Future studies should aim to assess PEP and perceptions of
performance over longer intervals of time to determine how these
processes continue to unfold.

The findings summarized above imply that while non-socially
anxious individuals were able to put the event behind them as
soon as it was completed, socially anxious individuals were
continuing to actively recall and reactivate their memories for the
speech throughout the follow-up period. According to influential
theories of memory (e.g., Schacter, 2012), episodic memories are
stored and consolidated in the hippocampus and related areas of
the medial temporal lobe and can be retrieved when internal or
external cues trigger the associated memory. Importantly, each
time a memory trace is reactivated or recalled, the information is
freshly re-encoded within a novel context and stored as a separate
memory trace in the brain. During this recollection period, the
memory can be strengthened, altered, or even erased, a process
known as reconsolidation. Thus, memory is a reconstructive pro-
cess, in which specific recollections are susceptible to manipulation
over time. Since socially anxious individuals in our study were
continuing to engage in PEP even at the final follow-up, thereby
reactivating their memories for this event, it seems plausible that
additional changes in perceptions could have occurred given more
time. It would be beneficial for future research to explore whether
and how the process of PEP could be therapeutically directed by
clinicians to facilitate modification of the original fear memory via
reconsolidation in the aftermath of a social stressor. To this end, if
individuals with SAD are prone to reactivating their fear memory
habitually and repeatedly in the days following a stressful social
event in response to internal and external stimuli, PEP could pro-
vide an ideal context for facilitating change in these memories.
Patients could be trained to capitalize on these naturally occurring
reminder trials by pairing the intentional recollection of
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contradictory informationwith the original memorywhenever that
memory is recalled during PEP. Doing so could satisfy the two
criteria necessary for triggering the memory reconsolidation pro-
cess - memory reactivation accompanied by amismatch experience
- which could, in turn, destabilize and help to modify and update
the original memory during the critical reconsolidation window
(Ecker, 2015). These intriguing ideas are preliminary and require
extensive empirical investigation.

Another aim of this study was to examine how accurately par-
ticipants in the three groups evaluated their own speech perfor-
mance relative to ratings made by objective observers. As expected,
and consistent with numerous previous studies (e.g., Moscovitch &
Hofmann, 2007; Rapee & Lim, 1992), participants in the SAD group
were significantly less accurate in their performance ratings rela-
tive to both healthy and anxious control groups. These results
highlight that socially anxious individuals are more critical of their
social performance even in situations where they performed on par
with others. Such biased evaluations are likely to lead socially
anxious individuals to feel that they are not meeting social stan-
dards and further contribute to their feelings of anxiety, negative
affect, and poor self-perception.

A novel aspect of the current study was its investigation of how
metacognitive beliefs might be related to PEP in the context of a
lab-based social stressor. The presence and function of meta-
cognitive beliefs in emotional disorders has received support in the
research literature, although these ideas have only recently been
investigated in the context of PEP and social anxiety. Previous
studies (Fisak & Hammond, 2013; Wong & Moulds, 2010) provide
preliminary support for the presence of metacognitive beliefs in
SAD and the current research expands on this work by including a
clinical sample and evaluating the role of metacognitive beliefs in
the context of a standardized experimental design. It was found
that individuals with SAD endorsed significantly more positive
metacognitive beliefs suggesting that such beliefs may contribute
to the initiation and persistence of PEP in SAD.

The final aim of this study was to examine whether SAD group
status would predict greater endorsement of positive meta-
cognitive beliefs and more negative perceptions of performance
during the speech task which, in turn, would lead to greater
engagement in PEP in the week following the social event. Results
were largely consistent with our hypotheses, indicating that posi-
tive metacognitive beliefs and perceptions of performance acted as
significant mediators of the proposed relationship. Based on these
findings, we can conclude that PEP in SAD is fueled by both positive
metacognitive beliefs and negative self-perceptions, although it is
important to emphasize that these findings do not rule out the
possibility of other mediators that were not measured in the pre-
sent study.

The results presented here, in combination with data emerging
from the broader literature on metacognitive beliefs, suggest that
there may be an underlying tendency to engage in “thinking about
thinking” across diagnostic categories (e.g., Bailey & Wells, 2013;
Watkins & Moulds, 2005; Wells, 2005), but that the specific situ-
ations in which these thoughts manifest are disorder specific
(Matthews & Wells, 2004; Wells & Matthews, 1994, 1996). Indeed,
individuals across anxiety and mood disorders may see value in
reviewing emotionally distressing events. Within the context of
response style theory, Nolen-Hoeksema (1991) argued that
depressive rumination, defined as repetitive self-focused thinking
about perceived failures and mood symptoms, is a means of
responding to distress that involves repeatedly dwelling on
symptoms, causes, and consequences of that distress. Similarly, the
concept of cognitive processing refers to the tendency for people to
think about distressing events, including their emotional impacts
and future implications (see Watkins, 2008 for a review). The
cognitive processing account proposes that individuals think about
distressing events in an effort to resolve them so that these events
can be successfully incorporated into their understanding of the
world. Cognitive processing has been largely studied in the context
of traumatic events (e.g., Greenberg, 1995; Lindstrom, Cann,
Calhoun, & Tedeschi, 2013), although some studies have also
evaluated this process in response to non-traumatic, yet distressing
situations (e.g., Lepore & Greenberg, 2002). These theories may
help to provide a framework for understanding the current find-
ings. In our study, a speech task was chosen in an effort to induce
anxiety in individuals with SAD and as expected, the SAD group
reported significantly higher levels of state anxiety at baseline as
well as after the speech task. The threatening and anxiety pro-
voking nature of this task may have signalled to socially anxious
individuals that this was a significant event. This interpretation
may have, in turn, activated positive metacognitive beliefs about
the value of reviewing the event in order to reach a resolution.
According to these theories, metacognitive beliefs about reviewing
distressing events may therefore be best conceptualized as a
transdiagnostic factor that is activated in response to the in-
dividual's idiosyncratic fears. In other words, individuals across a
range of anxiety and mood disorders may hold beliefs that it is
valuable and important to review distressing events when they
occur. However, the specific events that trigger distress are ex-
pected to vary across disorders and endorsement of metacognitive
beliefs would therefore only be expected in situations that the in-
dividual considers particularly distressing. Of course, at this stage
this suggestion is largely conjectural and future studiesmaywish to
test this assumption by examining metacognitive beliefs across a
range of distressing situations.

A number of limitations should be considered when interpret-
ing the current findings. First, this study was intentionally designed
to evaluate the constructs of interest following a standardized
speech task in the lab. However, the use of such a controlled,
laboratory-based task may make the findings more difficult to
generalize to real-world, personally-relevant situations. For
example, future research may wish to examine these processes in
real world situations to increase ecological validity (e.g., variables of
interest could be assessed following class presentations where
there is an actual grade assigned or job interviews). Likewise, since
the task used in this study was a socially threatening task we do not
know how our participants may have responded to distressing
tasks that did not have a social evaluative component. Future
research should explore this by including both socially threatening
and non-socially threatening tasks into the design to see how in-
dividuals with and without social anxiety respond. Relatedly,
although state anxiety was assessed at baseline and again after the
speech task, we do not have ratings of anticipatory or peak anxiety
which would help us better understand participants' responses and
compare our results to that of other published studies.

Another limitation of this study is that the positive meta-
cognitive belief items were developed for the purposes of the
current research. These itemswere designed to allow us tomeasure
participants' idiosyncratic metacognitive beliefs. Although not
intended to be a comprehensive measure of metacognitive beliefs,
we found that the items achieved a high degree of internal con-
sistency and may therefore be measuring a single underlying
construct. Although items for this measure were derived fromwell
established measures assessing similar constructs, psychometric
validation of these items is required. Another limitation is that the
current study focused on the impact of positive metacognitive be-
liefs on PEP. However, the S-REF model of affective disorders im-
plicates both positive and negative metacognitive beliefs on
engagement in the persistence of negative thinking (Matthews &
Wells, 2004; Wells, 2009; Wells & Matthews, 1994, 1996). Recent
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research has found evidence that negative metacognitive beliefs
mediate the relationship between neuroticism and engagement in
repetitive negative thought in a sample of participants with an
anxiety disorder diagnosis (McEvoy & Mahoney, 2013) and further
research should assess both positive and negative metacognitive
beliefs in an effort to better understand how these beliefs operate in
SAD. It is also important to acknowledge that the sample size in the
current study was relatively small and the study therefore may not
have had adequate power to detect meaningful group differences.
Additional research with larger samples would provide greater
confidence in these results. Another limitation of this study is that
participants in the anxious control group reported fewer symptoms
of depression, stress, and anxiety than SAD participants, as
measured by the DASS. Similarly, individuals in the anxious control
group were more likely to report taking psychotropic medications
(although this is considered less of a concern given that the primary
analyses were replicated while statistically controlling for medi-
cation use, and doing so did not result in any meaningful differ-
ences in the interpretation of results).

In sum, this study helps enhance our understanding of the
cognitive processes which may function to drive negative thinking
patterns in SAD. Our findings provide novel evidence that socially
anxious individuals' biased evaluations of their own performance,
in combinationwith beliefs about the value of reviewing past social
events, contribute to problematic thinking patterns in the after-
math of social events. These findings are consistent with Wells and
Matthews (1994, 1996) S-REF model and highlight the importance
of metacognitive processes in SAD. Furthermore, these results
provide evidence of the potential value of therapeutic interventions
for SAD that emphasize assessing and challenging negative beliefs
about the process of thinking and suggest that decreases in PEP
during therapy should follow from effectively targeting and
reducing positive metacognitive beliefs and negative self-
perceptions.
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