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Abstract This study sought to examine the relationship of
implicit emotional judgments with experiential avoidance
(EA) and social anxiety. A sample of 61 college students
completed the Emotional Judgment — Implicit Relational
Assessment Procedure (EJ-IRAP) as well as a public
speaking challenge. Implicit judgments were related to
greater self-reported EA, anxiety sensitivity, emotional
judgments and social anxiety as well as lower perfor-
mance ratings and willingness in the public speaking chal-
lenge. Effects differed by trial type with “Anxiety is bad”
biases related to greater EA/anxiety, while “calm is bad”
biases related to lower EA/anxiety (“Good” biases were
generally unrelated to outcomes). Implicit emotional judg-
ments moderated the relationship of heart rate during the
speech with speech time and willingness, such that in-
creases in heart rate were only related to lower speech
time and willingness among those high in implicit judg-
ments. Implicit judgments predicted social anxiety above
and beyond self-report EA measures. Implicit emotional
judgments appear to have a functional role in EA and
anxiety that warrants further research.
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Over the past few decades, research has shown experiential
avoidance (EA) to be a key pathological process in anxiety
disorders (Bluett et al. 2014; Hooper and Larsson 2015). EA
refers to rigid patterns of behavior which seek to avoid, es-
cape, or otherwise change thoughts, feelings, and other inner
experiences, despite the harmful consequences that might re-
sult (Hayes et al. 1996). Although other EA measures have
recently been developed (e.g., Gamez et al. 2011), research on
EA thus far has primarily focused on variants of the
Acceptance and Action Questionnaire (AAQ; Hayes et al.
2004) and AAQ-II (Bond et al. 2011). A meta-analysis with
63 such studies found a correlation of = .45 between the
AAQ and anxiety measures, with similar significant correla-
tions found across a range of specific disorders (Bluett et al.
2014). EA has been found to predict anxiety disorders up to
2 years later (Spinhoven et al. 2014), to predict a range of
specific anxiety disorders over and above general distress
measures (e.g., Levin et al. 2014b) and over and above other
known predictors such as anxiety sensitivity (e.g., Gloster
etal. 2011).

Although research has demonstrated a global link between
self-report measures of EA and anxiety, there is a lack of
empirical research regarding the specifics of how and in what
ways EA contributes to anxiety disorders. For example, it is
unclear the conditions under which EA is particularly prob-
lematic (e.g., when experiencing distress, rigid and inflexible
patterns of EA) and if there are specific EA behaviors (either
overt or private) that are more or less harmful. Furthermore,
EA is distinguished from traditional behavioral concepts of
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avoidance/escape due to the role of verbal processes, but what
verbal processes are problematic, in what contexts, and
through what mechanisms has not been thoroughly studied
to-date. Conducting this more detailed research is key for
further testing and refining the theoretical model as well as
informing novel interventions seeking to treat or prevent prob-
lems through targeting EA.

Thus far, research on EA has relied heavily on global
self-report measures, particularly the AAQ. In addition to
EA, the AAQ is often conceptualized as measuring the
broader construct of psychological inflexibility, which re-
fers to the variety of pathological processes by which
behavior is rigidly guided by internal psychological expe-
riences rather than values or direct contingencies (Bond
et al. 2011). Adding to this complexity, newer attempts to
measure EA (e.g., the Multidimensional Experiential
Avoidance Questionnaire; MEAQ), suggest EA itself can
be viewed as a multifaceted construct. Factor analytic
findings with the MEAQ indicated six subscales assessing
distinct forms of avoidance (i.e., distraction and suppres-
sion, procrastination, behavioral avoidance, repression
and denial) and psychological features (i.e., distress aver-
sion, distress endurance) (Gamez et al. 2011). More pre-
cise measures and research are now needed to understand
exactly how EA contributes to anxiety disorders.

The verbal processes involved in EA may be particularly
useful to focus such research efforts on. Theoretically, EA is
supported by a learning history in which the verbal processes
involved in evaluating and problem solving generalize to in-
ner experiences such as emotions (Hayes et al. 2012; Levin
et al. 2012). In other words, people begin to judge their emo-
tions in terms of whether they are good or bad in the same way
they would with external objects and events. These emotional
judgments elicit avoidant behaviors seeking to eliminate
“bad” emotions and increase “good” emotions. Although this
approach may be effective with external problems (i.e., figure
out what is wrong and fix it), it may lead to maladaptive
behaviors when applied to emotional experiences that cannot
be directly eliminated or changed in the same ways. A classic
example of this is thought suppression, in which deliberate
attempts to suppress unwanted thoughts actually leads to a
“rebound effect’ where the thoughts occur more frequently
over time (Wenzlaff and Wegner 2000). These emotional
judgments may also help explain how EA persists despite
negative consequences, as individuals develop maladaptive
rules specifying that certain emotions are bad and must be
avoided at all costs (i.c., insensitivity to direct contingencies
with rule-governed behavior; Hayes 1989). Similarly, emo-
tional judgments can help account for how EA generalizes
to new stimuli and contexts without the requisite direct learn-
ing histories, as novel external and internal experiences can all
become related to the occurrence of potential “bad” emotions
to be avoided (Levin et al. 2012).

Although emotional judgments represent a key verbal
component of EA, there has been limited research on their
role in EA and psychopathology. The nonjudgmental sub-
scale of the Five Facet Mindfulness Questionnaire
(FFMQ-NJ; Baer et al. 2006) is the only measure of
which we are aware that assesses judgments of inner ex-
periences. Research using the FFMQ-NIJ has found it re-
lates to a range of problems including depression, anxiety,
eating, and substance use disorders (Desrosier et al. 2013;
Lavender et al. 2011; Levin et al. 2014a). However, self-
report methods have significant limitations, which has al-
so been an issue for research using the AAQ. Most nota-
bly, self-report requires individuals to have the requisite
awareness and insight to identify these phenomena, which
may not be the case when assessing processes such as EA.
Self-report is also susceptible to response biases that can
skew results. For example, respondents who are judgmen-
tal and avoidant of inner experiences may underreport
such struggles as a form of EA itself.

Measures of implicit cognition could help overcome limi-
tations with self-report methods. Implicit cognitions refer to
the automatic, immediate cognitions that occur in response to
stimuli, which are difficult to control and potentially even
occur outside of one’s awareness. These implicit cognitions
can be measured with tools such as the Implicit Relational
Assessment Procedure (IRAP; Barnes-Holmes et al. 2010).
The IRAP, and similar methods such as the Implicit
Association Test (IAT; Greenwald et al. 1998), assume that
differences in latency on time-pressured responses to stimuli
provide information about an individual’s automatic, initial
reactions toward those stimuli (Barnes-Holmes et al. 2010).
These implicit cognition measures can thus assess biases with-
out relying on conscious awareness and while preventing par-
ticipants from modulating their responses (McKenna et al.
2007).

The IRAP has been successfully used in several past stud-
ies to examine the role of implicit cognition in psychopathol-
ogy. A meta-analysis of 15 studies indicated the IRAP predicts
a range of clinical outcomes (e.g., depression, anxiety, addic-
tion, OCD, eating disorders) with an average correlation co-
efficient of »=.45 (Vahey et al. 2015). Preliminary research
using the IRAP to study facets of EA specifically has also
found promising results. For example, one IRAP study tested
implicit cognitions related to whether it is better to accept or
avoid negative emotions, finding this measure was sensitive to
the effects of a mindfulness versus suppression manipulation
(Hooper et al. 2010). Of most relevance to the current study, a
pilot IRAP study examined a preliminary measure of implicit
emotional judgments, with results finding those who are
higher in EA are more likely to judge “Hate” as bad and
“Love” as good (Levin et al. 2010). However, this study did
not find effects with other emotional stimuli (i.e., happy,
cheerful, sad, anxious), possibly due to the broad set of
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emotion words used in the IRAP and lack of specific criterion
measures besides the AAQ to examine.

The IRAP provides the methodological advantage of being
able to decompose overall implicit biases to examine more
specific implicit effects. For example, in addition to testing
whether an overall emotional judgment bias contributes to
EA (i.e., “that anxiety is bad and not good, and that being
calm is good and not bad”), the IRAP can test isolated biases
(e.g., just the “anxiety is bad” bias or “calm is good” bias).
This feature is critical to testing the role of emotional judg-
ments in EA. The more obvious judgments that may lead to
EA and anxiety problems are those in which anxiety is judged
as bad, which can be specifically tested in isolation using the
IRAP (i.e., only examining effects for Anxiety-Bad trials).
However, overly judging other emotions as good may lead
to striving for positive emotions and ineffective rules that pro-
duce similar EA patterns (e.g., “It’s good to be calm and if I'm
not, then I should avoid™). To test this, the IRAP can similarly
be used to examine the effects of “calm is good” implicit
biases in isolation (i.e., only examining effects for Calm-
Good trials). Finally, patterns indicating opposing judgments
(“anxiety is good” and “calm is bad”) have additional theo-
retical implications. For example, it is unclear whether those
low in EA might even show opposing emotional judgments,
such as a belief that it’s good to be anxious, given anxiety can
have useful functions in some contexts/levels. Each of these
biases can be tested separately with the IRAP.

Implicit emotional judgments represent the more automat-
ic, spontaneous verbal responses one might immediately make
in relation to emotions, which captures a unique stream of
verbal behavior that differs from global self-report measures
(representing more elaborated and complex cognitive re-
sponses). Theoretically, a stronger bias towards immediately
responding to anxiety (or predicted anxiety) as bad, would
lead to a greater likelihood of other experientially avoidant
responses. These immediate responses may be particularly
relevant in moments where one is experiencing anxiety, serv-
ing to transform various experiences (e.g., rapid heartbeat)
into more aversive stimuli to be avoided. Thus, implicit emo-
tional judgments may capture a key aspect of EA, which leads
to more elaborated cognitions (e.g., rules about how feeling
bad emotions is dangerous and need to be avoided) and overt
behavioral responses (e.g., escaping situations where anxiety
arises). This implicit effect on behavior may occur even if
subsequent elaborated cognitions oppose it (e.g., “I can persist
and I shouldn’t avoid™), particularly in contexts where indi-
viduals are unaware or taxed with other demands. Thus, im-
plicit judgments theoretically represent a key facet of the ver-
bal processes that contribute to EA and could lead to anxiety
problems.

The current study sought to develop a new emotional judg-
ment IRAP measure (EJ-IRAP) and examine its relationship
to EA and social anxiety. The first aim was to examine the
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validity of the newly developed EJ-IRAP by exploring its
relation to relevant constructs including self-report measures
of emotional judgment (FFMQ-NJ), EA (MEAQ; AAQ-II),
and fear of anxiety (Anxiety Sensitivity Index-3 [ASI-3]
Taylor et al. 2007). Given that emotional judgments are theo-
rized to be a key facet of EA, an implicit measure of emotional
judgments would be expected to correlate such that both great-
er “anxiety is bad” and “calm is good” biases would relate to
greater self-reported EA, emotional judgments and anxiety
sensitivity. If successful, this could lead to a new implicit
measure of a specific, key facet of EA, while avoiding limita-
tions with global self-report measures.

The second aim was to examine how this implicit judgment
facet of EA relates to outcomes in the domain of social anxi-
ety. Although emotional judgments may apply to a broad
range of anxiety disorders and psychological problems more
broadly, this study focused on social anxiety, particularly in
the context of a public speaking challenge, in order to provide
a more precise examination of how implicit emotional judg-
ments impact anxiety and EA. Public speaking is the most
commonly reported fear among individuals with a social pho-
bia (Ruscio et al. 2008) and estimated to elicit at least some
level of anxiety in the majority (85 %) of the general popula-
tion (Motley 1995). Well-validated public speaking tasks and
measures have been used in psychological research (e.g.,
England et al. 2012; Hofmann et al. 2009), which allow for
assessment of a wide range of domains relevant to implicit
emotional judgments, including anxiety, persistence and will-
ingness in the speech, performance, and so on.

For the second aim, the study hypothesized that greater
implicit judgments (both “anxiety is bad” and “calm is good™)
would relate to greater self-reported social anxiety and more
anxious/avoidant responding to the public speaking challenge.
Given that implicit judgments may alter how one responds to
anxiety in the moment, the study also hypothesized a moder-
ation effect such that greater anxiety during the speech would
be more strongly related to avoidance behavior (i.e., quitting
early, being unwilling to give another speech) among those
with stronger implicit judgments. Lastly, EJ-IRAP scores were
hypothesized to provide incremental validity in predicting
these outcomes over and above self-report measures of EA.

Methods
Participants

The sample consisted of 77 college students, 18 years of age
or older, participating for extra credit in a psychology course.
Four participants were removed because they were well
acquainted with the researcher running the experiment and
an additional 12 participants (16 %) did not pass the EJ-
IRAP practice trials and so were excluded from analyses
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(criteria for failing the practice trials are described below).
Thus, there was a final sample of 61 participants, with 59
completing all study procedures (two dropped out prior to
the public speaking challenge due to medical issues/
emergency that were unrelated to participation in the study).

The final sample (n = 61) was 59 % female with a mean age
of 21.02 (SD=5.18, Mode = 18). The vast majority were
White (92 %), with 5 % identifying as mixed race, 2 % as
Asian, and 2 % as Hispanic. Based on empirically derived
cutoff scores from the Liebowitz Social Anxiety Scale
(LSAS; Liebowitz 1987), 18 % fell within the non-anxious
range, 49 % within nongeneralized social anxiety range (mod-
erate anxiety), and 33 % within more severe, generalized so-
cial anxiety (severe anxiety). These rates of social anxiety are
high enough to question the validity of the cutoffs in this non-
clinical sample, but at least suggest a sample that is likely to
show the necessary variance in anxiety/EA during the public
speaking challenge to examine relevant effects.

Procedures

The study procedures were completed in a single 1.5-h ap-
pointment in the laboratory. After providing informed con-
sent, participants completed the EJ-IRAP measure, followed
by baseline self-report measures, then a public speaking chal-
lenge, and lastly post-speech measures.

Emotion Judgment IRAP (EJ-IRAP)

Participants began the study by completing the EJ-IRAP task
in a small room on a desktop computer using the IRAP pro-
gram (2012 version). The EJ-IRAP task involved completing
a series of testing trials on the computer in which respondents
indicated the relationship between pairs of stimuli (a target
emotional stimulus and a categorical judgment stimulus) as
quickly and accurately as possible. Target stimuli in this study
included three emotion words related to anxiety (i.e., nervous,
anxious, afraid)' and four emotion words related to being
calm/non-anxious (i.e., calm, relaxed, comfortable, content).
Two categorical stimuli “good” and “bad” were used for pos-
itive and negative judgments. These categorical stimuli were
selected given positive preliminary findings with implicit
judgments using “good” and “bad” (Levin et al. 2010) and
because they mirror a related item on the AAQ (i.e., “anxiety
is bad”™).

Each testing trial presented a randomly selected target and
categorical stimulus (e.g., “anxiety” and “bad”), along with
response options (“True” or “False”) at the bottom corners of

! Preliminary analyses with emotion stimuli indicated that IRAP effects with
one of the anxiety stimuli (“worried”) did not correlate with the other anxiety
stimuli (» coefficients ranging between -.16 and .15). This stimulus was there-
fore removed from all analyses.

the screen (see Fig. 1). Participants responded by pressing the
“d” key to indicate “True” (“anxiety” is “bad”) or the “k” key
to indicate “False” (“anxiety” is not “bad”). A correct re-
sponse cleared the screen for 400 milliseconds (ms) before
the next trial began. Incorrect responses resulted in corrective
feedback (a red “X” appeared), which remained until a correct
response was made. Response latency was recorded for the
speed between the onset of a trial and a correct response. To
help maintain fast responding, a message reading “too slow”
appeared if participants took longer than 2000 ms to respond.
Although the computer keyboard keys were not marked, the
prompts indicating “Press ‘d’ for True” and “Press ‘k” for
False” were presented onscreen for every trial, including prac-
tice trials, and use of these response options were covered
during the introductory training provided by the experimenter.

Implicit effects were identified by determining whether
participants were faster at relating target/categorical stimuli
in one way versus another (e.g., are participants faster at
responding “true” “anxiety” is “bad” versus “false”
“anxiety” is “bad”). These comparisons were made by having
participants alternate between two different rules across test-
ing blocks. Participants were instructed in one block of trials
to respond under the first set of rules (i.e., as if anxiety words
are bad and calm words are good). In the next block of trials
participants were instructed to respond under the second set of
rules (i.e., as if anxiety words are good and calm words are
bad). Testing blocks (each with 48 trials) alternated between
these two sets of rules, with corrective feedback provided
according to the rules of the block. The response latencies
on these two types of trial blocks (anxiety is bad/calm is good
vs. anxiety is good/calm is bad) were then compared to deter-
mine implicit effects.

Given the complexity of the IRAP, a research assistant first
described the task and completed one practice block in front of
participants. Participants then completed a series of practice
blocks, which used the same categorical and target stimuli as
the subsequent testing blocks, but were not included as part of
the test data. Practice was used to establish quick and accurate
responding under the two sets of rules, a requisite feature for
detecting IRAP effects (Barnes-Holmes et al. 2010).
Participants had to score 80 % accuracy or better with a me-
dian response latency of 2 s per block on 2 consecutive blocks
to proceed to the testing blocks. Those unable to reach this
criteria after 6 practice blocks were excused from the IRAP
portion of the study. This procedure has been used successful-
ly in previous IRAP research to ensure participants respond
quickly and accurately enough to provide valid test data be-
fore proceeding to the actual IRAP test (Barnes-Holmes et al.
2010; Nicholson and Barnes-Holmes 2012).

Following successful completion of the practice blocks,
participants completed a series of 6 test blocks (each with 48
trials), alternating between the rules (anxiety is bad/calm is
good vs. anxiety is good/calm is bad). These test blocks were
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Fig. 1 Examples of the four
IRAP trial types and response
rules. Rule 1 refers to test blocks
in which participants responded
in terms of anxiety is bad/not
good and calm is good/not bad.
Rule 2 refers to test blocks in
which anxiety is good/not bad and
calm is bad/not good

Good Good
Calm Anxious
/Z N\ Z N\
I Rule 1 —| r Rule 2 | | Rule 2 | | Rule 1 ‘
Press ‘d’ for Plé for Press ‘d’ for Pré for
True False True False

Calm-Good Trial Type

Anxiety-Good Trial Type

Bad Bad
}‘alm Anxious
ZZz N\
I Rule 2 | | Rule 1 | | Rule 1 | | Rule 2 ‘
Press ‘d” for Press\ for Press ‘d” for PIA for
True False True False

Calm-Bad Trial Type

Anxiety-Bad Trial Type

nearly identical to the practice blocks except participants no
longer received feedback at the end of each block on their
accuracy/speed.

Public Speaking Task

After completing the IRAP, participants completed a series of
self-report measures assessing social anxiety symptomatology
and variables related to EA. A baseline phase was then col-
lected for heart rate. Participants were hooked up to a
Bluetooth heart rate monitor watch, Mio Alpha, to obtain a
baseline heart rate reading over 3 min while sitting quietly
with their eyes closed.

Participants were then told they would give an impromptu
10-min speech about a controversial topic in front of a video
camera placed at eye level. In order to further elicit anxiety, the
researcher added that the videotape would be reviewed by
other researchers who would rate the participants’ speech
quality and level of observed/physiological anxiety.
Participants were directed to choose one of six controversial
topics (i.e., abortion, health care system changes, the death
penalty, gun rights, immigration, gay rights) adapted from
those used in previous studies (Hofmann et al. 1995).
Participants were allowed 3 min to plan their speech while
the researcher recorded their heart rate again.

Participants then stood in front of a camera and gave their
speech until the 10-min time limit had been reached or until
choosing to quit. The instructions were designed to provide a
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clear expectation that participants persist for the entire 10 min:

“I'would like for you to speak for as long as you possibly can.

If you make it to the 10-min mark, I will tell you that you can

stop. if you decide to stop the speech prematurely, please say ‘I
want to stop’ or hold up the ‘STOP’ card that I handed you

earlier. We ask that you try to continue the speech if you can,

even if you aren’t sure what to say. However, you can stop if
needed using the card if you are experiencing significant anx-
iety and can’t go on.” These instructions are similar to those
used in other studies that examined length of speech time as a
measure of behavioral avoidance (e.g., England et al. 2012)

and are consistent with a high demand characteristic condition

to support persisting in the speech (Matias and Turner 1986).

Heart rate was continuously measured during the speech
phase. The researcher remained in the room during the speech,

but outside of direct view.

Once the speech concluded, participants completed a mea-
sure of perceived performance. The recovery phase for heart
rate was collected while sitting quietly with their eyes closed.
Participants were then asked if they would be willing to return
the following week to complete a second speech for the study,
providing a measure of self-reported willingness. The exact
script for this willingness question was “Our study is also
interested in looking at people’s experiences with public
speaking over time. We’d like to invite you to return sometime
in the next week or two to do a second recorded speech. Would
you be willing to come back to the lab and complete a second
speech?” We did not specifically reference whether returning
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would be compensated with additional research credits (for
course credit/extra credit), but it is likely that students as-
sumed such given typical expectations for completing labora-
tory research tasks in this context. Lastly, participants were
debriefed and informed they would not return for another
speech.

EA-Related Measures

Five Facet Mindfulness Questionnaire — Nonjudgmental
Subscale (FFMQ-NJ; Baer et al. 2006) The 8-item FFMQ-
NJ subscale was used to assess self-reported tendency to judge
one’s thoughts and feelings. Although the FFMQ-N1J assesses
judgments more broadly than the EJ-IRAP’s focus on anxiety,
this represents a highly related construct that would be expected
to correlate with implicit emotional judgments. Items are rated
on a 5-point scale ranging from 1 “never or very rarely true” to
5 “very often or always true.” The FFMQ-NJ has been found to
be reliable and valid in past studies (Baer et al. 2006) with an
internal consistency of o= .92 in the current study.

Acceptance and Action Questionnaire-I1 (AAQ-II; Bond
et al. 2011) The 7-item AAQ-II was included as a self-report
measure of global EA and psychological inflexibility more
broadly. Items are rated on a 7-point scale ranging from 1
“never true” to 7 “always true.” The AAQ-II has been found
to have adequate reliability and validity in past studies with
college students (Bond et al. 2011) with an internal consisten-
cy of @ =.93 in the current study. The AAQ-II and its varia-
tions represent the most broadly studied measure of EA to-
date (Hooper and Larsson 2015), although measures have
since been developed that assess EA more specifically and
precisely (e.g., MEAQ).

Multidimensional Experiential Avoidance Questionnaire
(MEAQ; Gamez et al. 2011) The 62-item MEAQ was also
used to assess EA. This measure was designed to comprehen-
sively assess the specific construct of EA and includes sub-
scales measuring aspects of EA including behavioral avoid-
ance, distress aversion, procrastination, distraction and sup-
pression, repression and denial, and distress endurance (al-
though only the total score was used given the aims of this
study and number of variables being analyzed). Items are rated
on a 6-point scale ranging from 1 “strongly disagree” to 6
“strongly agree.” The MEAQ has been found to be reliable
and valid in past studies (Gamez et al. 2011). The internal
consistency for the MEAQ total score was adequate in the
current study (a=.89).

Anxiety Sensitivity Index-3 (ASI-3; Taylor et al. 2007) The
ASI was used to measure fear of anxiety symptoms. This
represents a construct highly related to EA, and emotional
judgments more specifically, within the domain of anxiety

disorders. The 18-item ASI includes subscales assessing phys-
ical, cognitive, and social fears related to anxiety symptoms,
although again only the total score was used given the aims
and variables included in the study. Items are rated on a 5-
point scale ranging from 0 “very little” to 4 “very much.” The
ASI has been found to have adequate reliability and validity in
past studies (Taylor et al. 2007). The internal consistency for
the ASI total score was adequate in the current study (o = .86).

Anxiety Measures

Liebowitz Social Anxiety Scale (LSAS; Liebowitz 1987)
The 24-item self-report version of the LSAS was used to as-
sess social anxiety symptomatology. The LSAS assesses fear
and avoidance of various social situations including perfor-
mance situations. Each social situation is rated on 4-point
scales for degree of fear (0 “none” to 3 “severe”) and degree
of'avoidance (0 “never” to 3 “usually”). Clinical cutoff scores
have been identified with the LSAS for classifying individuals
with social anxiety disorder (Rytwinski et al. 2009). The in-
ternal consistency for the LSAS was adequate in the current
study (o =.95).

Social Performance Scale-Self Report Version (SPS-SR;
Rapee and Lim 1992) The SPS was provided after the public
speaking challenge to assess perceived speech performance.
The scale includes 17 items assessing features of performance,
including whether the content was understandable, eye con-
tact, fidgeting and voice clarity. Each item is rated on a 5-point
scale from 0 “not at all” to 4 ““very much.” The SPS has been
found to be a reliable and valid measure in past research
(Rapee and Lim 1992) with an internal consistency of
«=.92 in the current study.

Behavioral Avoidance Duration of the speech (in seconds)
during the public speaking challenge was used as a behavioral
measure of avoidance. This variable provides a maximum
score of 600 s, indicating that a participant spoke for the entire
time. Theoretically, ending the task prior to 600 s can be con-
ceptualized as an attempt to escape anxiety elicited through
the speech. To support this, a clear expectation was placed for
participants to speak as long as possible, but with an option to
quit if they became too uncomfortable. Although quitting ear-
ly might also be due to simply not having more to say, at-
tempts were made to reduce the alternate source of quitting
by explicitly requesting participants continue the speech even
if they do not know what to say. Speech duration has been
used as a behavioral avoidance measure in previous research
using similar procedures, although it is worth noting that there
are mixed findings with some studies showing it is sensitive to
intervention effects (e.g., Seim et al. 2010) and other interven-
tion studies failing to show any changes (e.g., England et al.

@ Springer



270

J Psychopathol Behav Assess (2017) 39:264-278

2012) or expected relations to anxiety measures (Matias and
Turner 1986).

Willingness to Repeat Speech Participants were asked at the
end of the study whether they would be willing to return and
complete another speech, as a measure of willingness. This
was presented as a genuine request to participate further in the
study, although participants were informed at the end of the
study that there would not be a second appointment. Similar
measures of willingness have been used in past research test-
ing acceptance-based interventions (e.g., Levitt et al. 2004).

Heart Rate (HR) Heart rate data were collected as a proxy for
physiological indicators of anxiety at several points: after
completing the baseline self-report measures, while preparing
for the speech, during the speech, and recovering after the
speech. Data was collected through the Mio Alpha
smartwatch, which was worn by the participant in a manner
similar to a standard wristwatch. The Mio Alpha smartw