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Abstract
Individuals with social anxiety disorder (SADs= 41) and healthy controls (HOs= 40) were
administered th&Vaterloo Images and Memories Intervjeawhich they described mental
images that they tend to experience in both ampedyoking and non-anxiety-provoking social
situations and then recalled, in as much detgilogsible, specific autobiographical memories of
salient aversive and non-aversive social expereetit they believed led to the formation of
these images. Participants’ audio-recorded memamatives were transcribed and coded based
on the procedure of thutobiographical Interviewwhich provides a precise measure of the
degree of episodic detail contained within each orgParticipants also rated the subjective
properties of their recalled memories. Resultsakacbthat participants across the two groups
retrieved equivalent rates of both aversive anda@rsive social memories. However, SAD
participants’ memories of aversive events contasigdificantly more episodic detail than those
of HCs, suggesting that they may be more highlgssitle. Moreover, participants with SAD
appraised their memories of aversive experiencesoas distressing and intrusive than HCs,
and perceived them as having a significantly graatkience on their self-perception. In
contrast, no group differences were observed fanomes of non-aversive events. Findings
have the potential to shed new light on autobiolgiag memory in SAD, with possible

implications for psychotherapeutic intervention.

Keywords: social anxiety; mental imagery; autobiographicalmory; specificity; episodic;

semantic
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Highlights
Examined aversive/non-aversive memory retrievaicial anxiety disorder (SAD)
SADs and controls equally accessed aversive anéwnersive memories
SADs’ aversive memories contained richer episodiaitithan those of controls
SADs appraised aversive memories as more distggsainusive, and self-relevant

No group differences observed in recall or apptaighnon-aversive memories
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Autobiographical Memory Retrieval and Appraisal in Social Anxiety Disorder
1. Introduction

Social anxiety disorder (SAD) is a highly prevaleatisabling, and difficult-to-treat
problem characterized by anxious preoccupation thighprospect of social scrutiny and
evaluation (American Psychiatric Association, 203&in & Stein, 2008). At its core, social
anxiety is fueled by negative self-perception (Ekarwells, 1995; Hofmann, 2007; Rapee &
Heimberg, 1997). Socially anxious individuals péreghemselves as socially incompetent,
visibly anxious, and/or physically unattractivedahey worry that these unappealing flaws
might be exposed to critical others within soc@ahiexts (Moscovitch, 2009). When self-
evaluative concerns become salient in social atedpgarsonal situations, people with SAD
initiate self-concealment behaviours, elude engagemith others, and withdraw from the
social arena (Moscovitch et al., 2013; PlasencideA, & Taylor, 2011). These avoidance
strategies, in turn, induce negative evaluatiomfaihers, resulting in diminished social support
and increased functional impairment (PlasencialoFag Alden, 2016; Rowa et al., 2015).

In recent years, advancements in social anxiesarel have bolstered our understanding
of the interactive cognitive-behavioural processederlying the development, persistence, and
treatment of SAD (e.g., Weeks, 2014). However, marportant questions remain unanswered.
One such set of questions, which the current stirdg to address, focuses on the nature of
autobiographical memory recall in SAD. As revievigdMorgan (2010), more than two decades
of research has found little consistent evidencaipport of autobiographical memory biases in
SAD despite their presumed central role in the igreent and maintenance of social anxiety
symptoms (Clark & Wells, 1995; Rapee & Heimberdgd 2P Nevertheless, it may be premature

to conclude that such memory biases do not exdstpaability to draw firm conclusions based
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on the current literature has been hindered bynisistencies in how key memory outcomes have
been operationalized and measured in previousest|fftir a comprehensive review of this
literature, see Zlomuzica et al., 2014). Here, ineta apply a fresh lens to this field of study.

To do so, we draw upon evidence supporting thenette link between autobiographical
memories and mental images in SAD, which has hdipsgawn methodological advances in
the conceptualization and measurement of biasastobiographical memory specificity, recall,
and appraisal.

Socially anxious people commonly report the expeeof unpleasant negative mental
images before, during, and after socially threaigmvents (Chiupka, Moscovitch, & Bielak,
2012) in which they envision themselves behavingnranxious and/or socially awkward
manner (e.g., Hirsch, Clark, & Mathews, 2006). Ehiesages are exaggerated and distorted, but
socially anxious individuals perceive them as megiul and accurate representations of how
others view them during interpersonal encounteexkirnann & Holmes, 2004; Hirsch, Clark,
Mathews, & Williams, 2003).Pioneering research by Hackmann and colleaguag ssimi-
structured interviews demonstrated that people &AD routinely trace the formation of their
negative self-images &pecific autobiographical memorie$ past distressing social experiences
that coincided with the onset or worsening of tlsgmptoms (Hackmann, Clark, & McManus,
2000; Hackmann, Surawy, & Clark, 1998). While cdesable experimental and clinical
research has highlighted the important role of heely biased mental imagery in the emotional

disorders in general (e.g., Holmes & Mathews, 2G@®) SAD, in particular (e.g., Stopa, 2009),

! Though low-anxious individuals might also expedemegative image instruions in anxiety-provokingial
situations, they tend to cope with such intrusiong more adaptive manner (for example, by sportasig
modifying their negative perceptual features witthiair imagination), which helps to inhibit negatiy biased
interpretations of their meaning and mitigate angidistress (Moscovitch, Chiupka, & Gavric, 2013)ddovitch,
Gavric, Merrifield, Bielak, & Moscovitch, 2011).
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our current understanding of the nature and imphatitobiographical memories in SAD
remains significantly underdeveloped (see Morg@i02 Moscovitch, 2016; Zlomuzica et al.,
2014).

Autobiographical memory is a type of episodic meyrtbat involves explicit
recollections of personal life events that occumed particular time and place; in contrast,
semantic memory encodes and stores informatioaipary) to general knowledge about
ourselves and the world that does not involve geerncing past events (Tulving, 1972; 1985;
1989). For example, “I am socially incompetentaisemantic memory that relies on one’s
retrieval of general schema-based self-knowledgaveérsely, “my face turned red when |
presented in front of the class in sixth gradedinsepisodic memory that relies on one’s
awareness of oneself as a continuous entity atimnesvho experienced that particular episode
at that particular time (Romano, Ma, MoscovitchiV&scovitch, in press).

Recent findings support the notion that participamith high levels of trait social anxiety
or SAD can readily recall specific anxiety-relasagobiographical memories of negative past
personal events, which they perceive as beingdsdifing and central to their identity (Krans,
de Bree, & Bryant, 2014; Krans et al., 2017; Mostbwvet al., 2011; O’'Toole, Watson,
Rosenberg, & Berntsen, 2016; Wenzel & Cochran, 20B&ven that these autobiographical
memories are likely to contribute to the negatiiewg of self that lie at the heart of the disorder,
there is good reason to suspect that investig#tieig nature and impact with improved measures
might help to elucidate why negative self-appraisak so pervasive and resistant to change in
SAD, even in the face of corrective feedback (sebdf et al., 2017). Such research could also
provide important clues for how psychotherapeutierventions may be optimized to target

socially traumatic memories (Lane, Ryan, Nadel, &&hberg, 2015).
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Autobiographical memory biases in the emotionabdiers have been most commonly
studied via théutobiographical Memory Te$AMT; Williams & Broadbent, 1986), a widely
used memory cuing paradigm, but one that has comeruncreasing methodological scrutiny
and criticism. As reviewed by Griffith and collea®u(2012), various crucial aspects of AMT
administration have not been properly standardéedss studies, including the modality in
which memory cues have been presented (e.g., invisaal, or written forms); the cue word
lists and their characteristics; the applicatiomesponse time limits; and the scoring procedures
and criteria — all factors which may affect the vmagmories are retrieved and findings are
interpreted.

Seeking an alternative to the AMT, we developedMagerloo Images and Memories
Interview(WIMI; Moscovitch et al., 2011), a structured assaent in which trained interviewers
elicit narrative descriptions of participants’ m&ntmages and associated autobiographical
memories. Narratives are audio-recorded and tranestrthen coded by trained research
assistants blind to the group status of particp@éased on the meticulous procedure of the
Autobiographical InterviewAl; Levine, Svoboda, Hay, Winocur, & Moscovit@002). The Al
coding enables fine-grained distinctions betweascglic and semantic memory details for each
grammatical clause within the narrative. Followiigprotocol, details are coded segment-by-
segment as beingternal when they describe any episodic aspect of a spe&siént occurring at
a particular time and place. Converse@xternaldetails consist of general facts and semantic
knowledge that do not require recollection of acdfjpeevent occurring at a particular time and
place. Since external details do not carry anyrggdenformation about the recollected episode
itself, it is the amount of internal detaiér sethat determines how rich the episodic memory

actually is. Thus, while the AMT compels researshercode participants’ retrieved memories
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in a global and dichotomized fashion as being eitvergenerabr specific(e.g., to determine
whetheror not participants are capable of retrieving specifiohiographical memories that
occurred at specific times and places), the Alwgdiystem enables researchers to delve deeper
into the narrative structure and characteristiosmaforsed memories in order to determine
whether they may be enhanced or degraded in plantitygpes of detail (e.g., to determinew
muchepisodic detail participants retrieve in their fie autobiographical memories).

The Al has recently been applied to investigatentleenory characteristics of individuals
with clinical diagnoses of Major Depressive Disarded Posttraumatic Stress Disorder . Studies
of depression that have relied on the AMT havesitadly shown that when cued with emotional
words, depressed individuals preferentially regieverly general or repeated memories rather
than specific memories of events that occurredpatracular time and place (see Watkins &
Teasdale, 2001; Williams et al., 2007). This patt#rfindings has since been extended through
the application of the Al coding scheme to memaiyratives of depressed vs. non-depressed
individuals by showing that depressed participarisitive to non-depressed controls, possessed
unique deficits in recallingternal episodic memory details, and that these impairmgidtsot
extend to external details (Sdderlund et al., 20A4ubsequent study using the Al to examine
traumatic and non-traumatic memories in individwailh and without PTSD enhanced our
understanding of memory in PTSD by demonstratiag &lutobiographical memories of
traumatic events were characterized by signifiesftancements in the recall of interaplsodic
detail but that such enhancements occurred fomasic memories irrespective of participants’
PTSD status. Additionally, participants with andheiut PTSD were distinguishable only by the
amount of external details contained within thegmory narratives, with external detail

enhancements observed only in those participantsRIiSD (McKinnon et al., 2015). Thus,
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studies that have relied on the Al to study autgt@phical memory biases in the emotional
disorders have begun to yield intriguing outconfied shed new light on previously
uninvestigated aspects of episodic memories inadspyn and PTSD that cannot be detected by
the AMT.

There are several possible outcomes of intereistplbssible that, like traumatic
memories in people with and without PTSD (McKinredral., 2015), negative autobiographical
memories in SAD may also be characterized by ead@pisodic detail; indeed, previous
research has suggested that PTSD-relevant traumatiwories and SAD-relevant socially
traumatic memories share similar characteristieglé@on, Peluso, Collimore, & Asmundson,
2011; Erwin, Heimberg, Marx, & Franklin, 2006) Wk indeed find that memories of aversive
past experiences in SAD are retrieved in more ejpstetail, such memories would be expected
to be highly accessible and exert a strong impacoeially anxious individuals’ emotions and
self-attitudes than less detailed memories. Moreordight of the well-documented overlap in
the cognitive and affective substrates of SAD amgrdssion (e.g., Moscovitch, Hofmann,
Suvak, & In-Albon, 2005), it is also plausible tlzattobiographical memories retrieved by
people with SAD would be degraded in episodic dgbairticularly for memories of past positive
social experiences, thus dampening the accesgiaild potential salutary impact of such
memories and providing further evidence in suppbthe “positivity deficits” hypothesis in
social anxiety (Kashdan, Weeks, & SavostyanovalP®inally, it is possible that the
autobiographical memories of those with SAD mighbaonsist of more negatively-valenced
external details, perhaps demonstrating that meramyent in SAD is heavily imbued with non-
specific self-knowledge derived primarily from néga self-schemas, like for those with PTSD

(McKinnon et al., 2015). Testing these fine-graihgg@otheses about the episodic richness of
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specific autobiographical memories in SAD requnessearchers to assess and operationalize
memory details in a deeper and more nuanced mammethe globally dichotomized outcomes
produced by the coding procedures of the AMT.

Using the WIMI coupled with the coding scheme & i, we have begun to investigate
the nature of episodic memory retrieval in sociadiaty. In an initial study (Moscovitch et al.,
2011), we administered the WIMI to investigate imsi@nd memories experienced in both
aversive and non-aversive social contexts (i.esehn which participants reported feeling
anxious and distressed, and those in which paatitgoreported feeling comfortable and
content). We found that negative images and memareze commonly endorsed by individuals
across the full spectrum of trait social anxietpwéver, negative images were more emotionally
impactful and appraised more negatively when netdeby high socially anxious individuals.
When we blind-coded the image and memory narratigesy the Al coding scheme, we
discovered that non-negative images were signifigampoverished in episodic detail for high
socially anxious participants only. Moreover, papants with higher levels of social anxiety
differed significantly from their low anxiety cowerparts in their subjective appraisals of
negative images. Unexpectedly, these group difterein episodic detail and subjective
appraisals of negative images did not extend tocas®d negative memories. It is possible that
the absence of group differences in the apprarghtetrieval of negative memories in our
original study was due to our use of a youngereugiihduate nonclinical sample, and that
stronger group differences would emerge if the WAlére to be administered to an older,

community sample of participants with a clinicaginosis of SAD. Alternatively, it is also

2 Of note, the Al coding framework examines the iletaess of memories rather than their specifipity se. For
example, a specific memory could be coded on thasMaving low internal detail and a non-specifermory as
having high internal detail. The present study designed to assess the retrieval and detailediisgecific
memories only (i.e., those that participants engiban the WIMI as having occurred at a specifietmnd place).
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possible that unique patterns of negative memopyaagal and retrieval are not as important in
the phenomenology of SAD as we might have beliemednatter which memory measures and
procedures are used.

In the present study, we trained independent irges@rs to administer the WIMI
individually to participants with SAD and healthgrdrols (HCs). Aversive and non-aversive
memories were retrieved and subjectively appraigeparticipants and memory narratives were
later blind-coded and scored by research assidtastd on the Al procedures. We advanced
three hypotheses. First, based on our previougnfysdhat, irrespective of their social anxiety
levels, the vast majority of WIMI participants caatrieve specific autobiographical memories of
aversive past social experiences when cued byimegatagery (e.g., Moscovitch et al., 2011),
we predicted that participants with SAD and HCs Maetrieve an equivalent number of mental
images and associated specific autobiographicalariemacross both aversive and non-aversive
events. Second, we expected to observe a doulsiecthsion across groups in the types of
details participants would retrieve in their aveesvs. non-aversive specific memories, and in
the way aversive vs. non-aversive specific memanasld be appraised. Specifically, we
hypothesized that aversive memories would be rectatl in greater internal episodic detail and
would impact those with SAhore negativelyghan HCs, and that non-aversive memories would
be retrieved in impoverished internal episodic dletad impact participants with SA@ss
positivelythan HCs. Finally, we tested the hypothesis thiatsave memories retrieved by SAD
participants would contain more negative extereghits reflecting the input of non-specific
self-knowledge derived from negative self-schemas.

2. Method

2.1 Participants
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The study sample consisted of 81 participants,f4thom met DSM-5 (American
Psychiatric Association, 2013) criteria for a cuatrprincipal diagnosis of SAD, and 40 of whom
were HCs without a history of significant mentahhle concerns. Participants, including HCs,
were recruited from the community via online anggraadvertisements. The SAD group was,
on average, 30.97 years o= 12.6) and was comprised of 65.9% females, witi%
identifying as White/European, 18.5% as Asian, 7a8/®&outh Asian, 7.4% as Latin American,
3.7% as Black, and 11.1% as Other. The HC group evaaverage, 30.2 years o= 15.1)
and consisted of 65.0% females, with 65.7% idemgfyas White/European, 17.1% as Asian,
8.6% as South Asian, none as Latin American orl8land 5.7% as Other.

2.2. Diagnostic assessment

All potentially eligible participants in both grosipvere screened for symptoms of social
anxiety and exclusion criteria using an online goesaire and subsequent phone screen
adapted from th#&lini International Neuropsychiatric Intervie(MINI; Sheehan, 2014), a well-
validated semi-structured diagnostic interview (iti, Madison, Musser, & Rissmiller, 2003;
Sheehan et al., 1998). In order to establish disgmgoarticipants who endorsed symptoms on
the phone screen consistent with a diagnosis of a2 invited to the lab, where the MINI was
administered by trained interviewers. Individualsondenied symptoms during screening were
enrolled in the study as HCs. To augment our diainassessment, we appended the MINI
with symptom checklists adapted from #exiety Disorders Interview Sched({#&DIS; Brown
& Barlow, 2014). Exclusion criteria for the cliniogroup included endorsement of active and
clinically significant suicidality, mania, psychesor substance abuse or dependence. Exclusion
criteria for the HC group included endorsementrof symptoms that could reasonably have met

DSM diagnostic criteria for a mental disorder.
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Interviewers were clinical psychology graduate stud trained extensively in
psychological assessment, with all cases revieweddb licensed clinical psychologists. The
principal diagnosis was the one deemed most cligicderfering and/or distressing. Interrater
agreement on the principal diagnosis was 100% &ubaset of interviewers who met
independently on two separate occasions with aasaple of 10 clinical participants. Within the
clinical sample, 27 participants (65.9%) receivadhdditional diagnosis secondary to principal
SAD, with 1.17 §D= 1.07) mean additional diagnoses per participeime. most common
additional diagnoses were Generalized Anxiety Risof = 8; 19.5%), Major Depressive
Disorder (= 8; 19.5%), Persistent Depressive Disorder 6; 14.6%), and Obsessive-
Compulsive Disordem(= 3; 7.3%).

2.3 Administration of the WIMI

Each session began with th4MI preamble designed to orient participants to the WIMI
and operationalize the constructs of interestt{ferfull script, see Moscovitch et al., 2011).
Participants were then asked whether they expexianyg typically-recurring mental images
during anxiety-provoking social situations and dgrnon-anxiety provoking social situations.
Participants were subsequently asked whether theg any autobiographical memories of
specific social events that occurred at a partrdut@e and place that they perceive as being
related to the reported images. Participants peavimhrrative descriptions of these experiences
under two conditions recall andspecific probgdescribed below) - that reflect differing levels
of interviewer cuing and probing. Time of admirgston of the WIMI lasted approximately 60
minutes per participant. Scheduling and administgtine interview were always performed
independently by different lab personnel to mamtae diagnostic blindness of the WIMI

interviewer.
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2.3.1 Recall and specific probe conditions

Participants who endorsed experiencing images antmories initially provided
information about these experiences within thellex@adition, in which interviewers solicited
descriptive narratives in a completely open-endadmer without any probing or cuing. After
they finished speaking, participants were providét a general probe, in which they were
asked whether there were any further details thekied to provide. After completion of the
recall and general probes for both images and memendorsed in anxiety-provoking and non-
anxiety provoking social situations, participanergradministered a specific probe for each type
of image and memory they endorsed, in which theritewer asked several follow-up questions
about their initial description to elicit more etabte detail.
2.3.2 Rules for order of WIMI administration

Probing about aversive and non-aversive imagesremdories occurred in a
counterbalanced order across participants. Prdimms amages always preceded probes about
memories. If participants denied experiencing aagenfor either valence, the corresponding
memory section was not administered. The recaltlitiom for all images and memories
occurred first, followed by the probes for all iresgand memories endorsed.
2.4 Coding of participant narratives

Audio-recorded memory narratives were transcribeti@ded across predetermined
categories by trained research assistants whobilieckto study hypotheses and the group status
of participants. Each WIMI narrative was coded adow to a standardized system based on the
Al (Levine et al., 2002). Coders first identifiduet “main event” discussed in the narrative, then
divided narratives into individual details repretseg separate utterances or grammatical clauses,

and coded each detail as being either “internateaternal” in a manner consistent with the
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definitions described earlier. Finally, coders itifged the valence of each internal and external
detail as positive, negative, or neutral. Examplesoded memory narratives are provided in the
Appendix.
2.5 Coder training and reliability

Five research assistants (RAs) were trained tdrageeement with an expert coder,
author ALB. In line with the methodology used in 8t¢ovitch et al. (2011), each of the RAs
independently coded eigtdliability narratives and were required to obtain 80% agreement
with ALB for internal and external details, respeely, and 90% agreement for total details.
Two coders who initially did not meet these cutaftsled two additional narratives, after which
all coders met the established reliability cutbftraclass correlation coefficients (ICCs; absolute
agreement; two-way mixed model) were calculated/éen ALB and each new coder’s totals.
Two-way ICCs ranged from .82 to .98 for internalails and external details. For total details,
two-way ICCs ranged from .98 to .99. Following theening phase, participants’ remaining
narratives were placed in a common pool and scatreehdom by coders who worked
independently. To minimize potential coder drifiders were required to finish coding their
narratives within 6 weeks of completing reliabilitpining. Following the completion of all
coding, ALB doublechecked a random subset of eaderts coded narratives for accuracy.
2.6 Subjective memory ratings

Participants rated various characteristics of thegmories immediately after the
completion of the recall condition for each typentdmory endorsed, including perceived
memory vividnessWhile envisioning/remembering the event, | coutdiselearly in my ming
and memory intrusivenesshis memory has previously come to me out of i lithout my

trying to bring it to ming, as well as the perceived impact of the recai@&vent on their



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 16

perception of themselve3ife event just discussed influenced how | viewIMyseLikert-type
scales from 1 (not at all) to 9 (extremely). Papaats also rated the emotional impact of
retrieving each memory on measures of negativetadied positive affect, which consisted of 10
emotion adjectives from each subscale ofRbsitive and Negative Affect Sched{RANAS;
Watson, Clark, & Tellegen, 1988). The instructiémsthe PANAS were modified so that
participants were asked to reflect on how much fe#ya certain way (e.g., interested, proud,
embarrassed, nervous, etc.) while rememberingvibietén question. The 10 positive and 10
negative emotion adjectives were sum-scored segaatross participants for analyses. Finally,
after the recall of each memory, participants estéd how long ago the event occurred.
2.7 Self-report measures

Participants completed self-report measures imnegliafter the administration of the
WIMI. The Social Phobia Inventor¢SPIN; Connor et al., 2000) is a well-validatedasiee of
social anxiety symptoms (Antony, Coons, McCabe,bastygh, & Swinson, 2006), which
demonstrated strong internal consistency in theeatistudy ¢ = .96). The depression subscale
of theDepression Anxiety Stress Scale - Short Verd#kSS 21; Lovibond & Lovibond, 1995)
is a valid and reliable measure of depression symptAntony, Bieling, Cox, Enns, &
Swinson, 1998), which also showed strong reliabititthe present study = .93). The Verbal
section of theShipley Institute for Living Scal&ILS; Shipley, 1940; Zachary, 1986) requires
respondents to choose the correct definition afget word from four possibilities and was
administered to ensure that any observed grouprdiites in WIMI performance could not be
attributed to differing cognitive or verbal abis.

3. Data analytic plan and data preparation

3.1 Hypothesis testing
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To test our first hypothesis that participants V8D and HCs would retrieve an
equivalent number of specific aversive autobiogregdhmemories across both aversive and non-
aversive events, chi-square analyses were conduidtede assessed the extent to which
participants between the two groups endorsed $add, “yes, | experience those”) versus denied
(i.e., said “no, | do not experience those”) havimgges and associated specific memories for
aversive and non-aversive events.

To test our second hypothesis that aversive mesaild be recollected in greater
internal episodic detail and would impact thosenv8AD more negatively than HCs, and that
non-aversive memories would be retrieved in impebed internal episodic detail and impact
participants with SAD less positively than HCsgaes of repeated-measures ANOVAs were
conducted with Group (SAD vs. HC) as the betwedesis factor and Memory Valence
(aversive vs. non-aversive memories) as the wehinjects variable. Internal memory details,
external memory details, and subjective memorygatserved as the dependent variables in
separate analyses. As in Soderlund et al. (20d#ynal and external details were summed
across levels of probing (recall + probes) andeteal scores were used for analysihese
repeated-measures ANOVAs were necessarily basgaarthose participants who endorsed
experiencingboth aversive and non-aversive memories, witranging from 15 to 17. There
were several participants who endorsed experiereithgraversive or non-aversive memories
(but not both) and who were excluded from the omsitepeated-measures ANOVA despite
having useable data; thus, to maximize power welected follow-up group contrasts for

significant omnibus interactions using data for payticipants who endorsed experiencing

*The interactive effects of Group and Memory Valeramained the same no matter whether coded intarml
external details were analyzed in the recall comlidlone or summed across levels of probing.



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 18

eitheraversive or non-aversive memories, with ranging from 20 to 3.

For hypothesis 2 analyses examining the impactrotiand Memory Valence on
internal or external memory details, any significamnibus effects of group were further probed
with repeated-measures ANOVAs in which Group (SADKNC) was the between-subjects
factor and Detail Valence (positive, neutral, naggtwas the within-subjects variable in order
to unpackage whether differences in retrieved mgrdetails depended on the valence of those
details.

For all ANOVAs, significant interaction effects veefollowed-up witht-tests. Cohen’d
effect sizes were calculated for all group congrasith established conventions for small,
medium, and large effects corresponding with vabfés2, 0.5, and 0.8, respectively (Cohen,
1988).

3.2 Missing data

Missing item-level data were imputed using the ekgion-maximization (EM) method
for each measure separately. When less than 5%tafade missing, a single imputation using
EM improves power while providing unbiased paramestimates (Enders, 2001; Scheffer,
2002). Overall, the percentage of missing dataedrigom 0.04 to 1.4 percent across measures.
Little's MCAR test was non-significant for 86% ofasures administered. Data that were not
missing completely at random based on Little’s MC#&Bt were not imputed. Inability to recall
an aversive/non-aversive memory was not conceptehs missing data (see Results).

3.3 Data outliers and distributions
Data were screened for univariate and multivaaitiers (3 SDs from the mean). As

any extreme values were within the plausible raajelata were retained. To ensure the

4 The pattern of results of these follow-up contrasthe larger sample remained unchanged when semlyere
repeated with the smaller sample.
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integrity of obtained findings, atitests and correlations were replicated with 958s-miorrected
confidence-interval bootstrapping procedures inSHSron & Tibshirani, 1985; Preacher &
Hayes, 2004), which is robust to non-normally distied data (Shrout & Bolger, 2002).
4. Results

4.1 Types of social situations endorsed by participants

The types of social events participants recoltateluded both social interaction
situations (e.g., going to parties, going on datesgting other people) and social performance
situations (e.g., giving class presentations oespes, speaking up at a meeting or in class). It
was clear from reviewing the types of events regikthat aversive and non-aversive memories
represented similar kinds of social situations thieéred on the basis of whether their outcomes
were described as being either favourable or unfialde. To this end, examples of aversive
events included “forgetting lines during a presgaig” and “not getting the job at my first
group interview.” Examples of non-aversive eventduded “performing positively at a group
lecture,” and “completing my first job interview atgrocery store.”
4.2 Equivalence of groups

There were no significant differences between SAD C participants in ag#,/8) =
0.24,p = .811, gender distributiox?(2) = 1.04,p = .593, or ethnic/racial compositiox?(6) =
5.33,p = .503. As expected, verbal scores on the SIL® wquivalent across groups (SAD:=
31.21,SD=4.51; HC:M = 30.37,SD= 4.59),t(79) = 0.835p = .406. The two groups differed
as expected across self-report symptom measurgsSWD participants reporting elevated
symptom levels relative to HCs both on the SPINIISM = 45.75,SD= 8.22; HC:M = 15.45,
SD=15.22)t(79) = 11.186p < .001,d = 2.477, and on the depression subscale of theDDAS

(SAD: M = 19.56,SD= 12.24; HC:M = 3.70,SD= 4.80),t(79) = 7.643p < .001,d = 1.706. The
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remoteness of recollected events (in years) didliff@r between groups for either aversive
events (SADM = 10.65,SD=12.24; HCM = 10.10,SD= 14.06) t(54) = 0.156p = .877,d =
0.045, or non-aversive events (SAD:= 3.55,SD=7.42; HC:M = 7.95,SD= 10.42) t(40) =
1.563,p =.126,d = 0.486. Moreover, there was neither a significaain effect of Memory
Valence (aversive vs. non-aversive) nor a sigmificaroup x Valence interaction effect on the
remoteness of reported memories k&l < 3.164, alp’'s > .085).
4.3 Frequency of endorsed images and memories

As hypothesized, between-groups chi-square anatisesnstrated that HC and SAD
participants retrieved an equivalent proportiomeérsive images and memories, and the same
was true of non-aversive images and memories (abke ). Additional chi-square tests to
explore potential group differences in the promortdf participants who endorsed only aversive
or non-aversive images, only aversive or non-avemsiemories, both aversive and non-aversive
images or memories, and neither aversive or nonsadeimages or memories were also non-
significant (allX? < 1.27, allp’s > .204).
4.4 Coded internal and external memory details

Descriptive characteristics of coded memory detil®ss groups are summarized in
Table 2. A 2 x 2 repeated-measures ANOVA examitiegeffects of Group (SADs: = 15 vs.
HCs:n = 16) and Memory Valence (aversive vs. non-avergsiemories) on total number of
retrieved internal details revealed a significaaimeffect of Groupk-(1, 29) = 4.821p = .036,
a p = .143, with SAD participants retrieving a greateerage number of internal details
collapsed across memory valences, but no significean effect of Memory Valencé&(1, 29) =

2.299p= .140,/72p = .073. These results were qualified by a sigarftcGroup x Memory

Valence interaction effeck(1, 29) = 4.583p = .041,/72p =.136. To decompose the significant
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interaction effect, follow-up independent-samphssts for each type of memory separately
revealed that for aversive memories, SAD partidp@ = 57.89,SD= 26.40,n = 27) retrieved
significantly more internal details than HQ8 € 41.00,SD= 21.78n = 29),t(54) = 2.619p =
.011,d = 0.698. However, the number of retrieved intedethils for non-aversive memories did
not differ significantly between participants wlBAD (M = 53.00,SD= 24.76,n = 20) and HCs
(M =40.86,SD=19.96,n = 21),t(39) = 1.733p = .091,d = 0.540. Paired-samplégests
revealed that for participants with SAD, the numbkinternal details retrieved was greater for
aversive memories = 63.93,SD= 23.74) than non-aversive memorids£ 48.20,SD=
23.74),t(14) = 2.148p = .050. Conversely, among HC participants, thems mo difference in
the number of internal details for aversive men®oié = 41.13,SD= 19.55) versus non-
aversive memories\ = 43.81,SD= 19.75),t(15) = 0.569p = .578.

To follow up on these effects, a 2 x 3 repeatedsmes ANOVA examining the effects
of Group (SADsn = 27 vs. HCsn = 29) and Detail Valence (positive, neutral, naggton total
number of retrieved internal details for aversivenmories revealed a significant main effect of
Group,F(1, 54) =6.857p = .011,/72p =.113, as described above. There was also disagnti
main effect of Detail Valenc&(2, 54) = 82.987p < .001,/72p = .606, with negative details
reported more frequently than positive detgls (001) and neutral details reported more
frequently than either negative or positive detfls < .001). These results were qualified by a
significant Group x Detail Valence interaction etfd-(2, 54) = 3.098p = .049,/72p =.054.
Results of separate independent-samiptests conducted on each type of detail revealad th
SAD participants differed from HCs only in theirhamced retrieval of negatively-valenced
internal details when recalling aversive memorals:M = 22.15SD= 10.29; HCsM =

13.14,SD= 11.33)t(54) = 3.108p = .003,d = 0.833, but there were no group differences én th
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number of retrieved neutral or positive detaiS4)’'s < 1.754p’s > .085.

The repeated-measures ANOVA examining the effdo@roup and Detail Valence on
the number of retrieved external memory detaileaéd no significant main or interaction
effects, allF(1, 30)'s < 1.515, alp's > .228, all/°’s < .050.

4.5 Memory appraisals

Descriptive characteristics of reported memory ajgaits across groups are summarized
in Table 2.

4.5.1 Memory vividness, memory intrusiveness, @ihgeince of memory on self-perception

A 2 x 2 repeated-measures ANOVA examining the ¢&fe€ Group (SADsn = 15 vs.
HCs:n=17) and Memory Valence (aversive vs. non-ave)sin reported memory vividness
revealed no significant main or interaction effealsF(1, 30)’'s < 1.859, alp's > .183, allnzp’s
< .058.

Similarly, for memory intrusiveness, the repeateshsures ANOVA revealed no
significant main effects of Group or Memory ValepEss (1, 30) < 0.435p’'s > .515,/72p’s <
.014. However, these results were qualified bygaiBcant Group x Memory Valence
interaction effectf(1, 30) = 8.956p = .005,/72p =.230. Follow-up independent-samplédssts
for each type of memory separately revealed thdd Barticipantsi = 5.67,SD= 2.57,n = 27)
reported that their aversive memories felt sigaifity more intrusive than those of HC
participants 1 = 3.17,SD= 2.14,n = 30),t(55) = 4.007p < .001,d = 1.057. No difference was
detected in the reported intrusiveness of non-axermemories among participants with SAD
(M =4.00,SD= 2.47,n = 20) versus HC9 = 3.91,SD= 2.60,n = 22),t(40) = 0.116p = .908,
d = 0.035. Paired-samplésests revealed that for participants with SAD,raix& memories

were significantly more intrusivé = 5.27,SD= 2.76) than non-aversive memorié £ 3.33,
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SD=2.13),t(14) = 2.971p = .010. Conversely, among HC patrticipants, ncedgiice was
detected in the intrusiveness of aversive mem@hiies 3.24,SD = 2.25) versus non-aversive
memories i = 4.47,SD= 2.67),t(16) = 1.522p = .147.

The repeated-measures ANOVA examining the effdc@roup and Memory Valence
on the degree to which the recollected eventsenited participants’ perceptions of themselves
revealed a significant main effect of Gro#gl, 30) = 4.767p = .037,/72p =.137, with SAD
participants perceiving a greater average influemceelf-perception collapsed across memory
valences. There was also a significant main etiedemory Valencel(1, 30) = 18.547p <
.001,/72p =.382, with a greater average influence on sett@ption attributed to aversive
memories than non-aversive ones collapsed acrospgrThese results were qualified by a
significant Group x Memory Valence interaction etfé-(1, 30) = 15.907p < .001,/72p = .347.
Follow-up independent-samplegests for each type of memory separately reveaiafor
aversive memories, SAD participanks € 6.63,SD= 2.26,n = 27) reported a significantly
greater influence on self-perception than HC pigraiats M = 3.57,SD= 1.74,n = 30),t(55) =
5.778,p<.001,d = 1.517. However, no difference was detected irr¢perted effects of non-
aversive memories on self-perception among paatitpwith SAD 1 = 4.35,SD=2.13,n =
20) versus HCa\| = 4.36,SD= 2.65,n = 22),t(40) = 0.018p = .986,d = 0.004. Paired-samples
t-tests revealed that for participants with SAD,raix& memories were rated as being
significantly more influential of self-perceptioM(= 7.07,SD = 2.02) than non-aversive
memories M = 4.00,SD= 2.10),t(14) = 5.890p < .001. Conversely, among HC participants, no
difference was detected in the influence of aversnemoriesNl = 4.18,SD= 1.78) versus non-
aversive memories = 4.06,SD = 2.46) on self-perceptiot(16) = 0.226p = .824. These

effects are shown in Figure 1.
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4.5.2 Impact of memory retrieval on positive andatere affect

A 2 x 2 repeated-measures ANOVA examining the &fe€ Group (SADsn = 15 vs.
HCs:n = 17) and Memory Valence (aversive vs. non-avejsmn reported PANAS positive
affect revealed a significant main effect of Grokfd,, 30) = 9.491p = .004,/72p =.240, with
SAD participants reporting significantly lower lés®f positive affect during memory retrieval
on average. There was also a significant main effelemory Valencel-(1, 30) = 22.699% <
.001,/72p =.431, with aversive memories generating sigaifity less positive affect than non-
aversive memories when collapsed across groupsGidigp x Memory Valence interaction
effect was not significang(1, 30) = 0.026p = .873,/72p = .001, suggesting that the magnitude
of the observed difference in positive affect betwgroups was not moderated by the valence of
the memories retrieved.

The 2 x 2 repeated-measures ANOVA examining thecesfof Group and Memory
Valence on reported PANAS negative affect reveatedignificant main effect of Group(1,
30) =1.582p = .218,/72p =.050. There was, however, a significant maieafof Memory
Valence F(1, 30) = 38.257p < .001,/72p = .560, with aversive memories generating
significantly more negative affect, on averagenthan-aversive memories, when collapsed
across groups. The Group x Memory Valence intayactffect was also significarf(1, 30) =
5.530,p= .025,/72p =.156. Follow-up independent-sampidssts for each type of memory
separately revealed that during retrieval of aversiemories, SAD participants!(= 48.31,SD
=17.25,n = 27) experienced significantly higher levels efjative affect than HC participants
(M =30.38,SD= 18.82n = 30),t(55) = 3.734p < .001,d = 0.993. However, no difference was
detected in the reported effects of non-aversivenang retrieval on negative affect for

participants with SADN = 14.70,SD= 5.23,n = 20) versus HCd{ = 17.01,SD= 13.09n =
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22),1(40) = 0.737p = .466,d = 0.232. Paired-samplésests revealed that for participants with
SAD, aversive memory retrieval activated signifitamore negative affectM = 44.15,SD=
16.88) than non-aversive memory retrie\dl<£ 13.60,SD = 4.85),t(14) = 7.199p < .001.
Similarly, HC patrticipants reported experiencingngiicantly more negative affect during
aversive memory retrievaM(= 30.73,SD = 19.28) than during retrieval of non-aversive
memories i = 17.01,SD= 14.63) t(16) = 2.459p = .026.

Discussion

This study was designed to enhance our understguoditne phenomenological
characteristics of autobiographical memories in SAB hypothesized, participants’ capacity to
access and retrieve specific autobiographical miemaevas not moderated by diagnostic status
or valence. That is, irrespective of their valerm@h mental images and their associated specific
autobiographical memories were readily accessdi®dth individuals with SAD and non-
anxious controls — findings that are consistenhwhibse observed previously in undergraduates
with high versus low levels of trait social anxiékoscovitch et al., 2011). Together, results
from these two studies indicate that negative imagel autobiographical memories of socially
painful events are commonly experienced not onhigyly anxious individuals or by those
with SAD, but by people across the entire sociaiety spectrum.

It is important to note that WIMI interviewers ing current study were trained to accept
autobiographical memories that were endorsed hycgaants only if those memories were
"specific" according to the wagpecificityis commonly defined on the AMT (i.e., as referagci
a specific event that occurred at a particular tme place; Williams et al., 2007). Thus, any
"yes" response for memory endorsement rates (dele Tarepresented a "specific” memory as

per the AMT definition of the term, whereas any™' nesponse included any "non-specific" or
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"overgeneral” memories that participants may hateeved. In this way, the absence of group
differences in the retrieval of specific autobiqguaecal memories in the present study is also
consistent with results of previous AMT studied thave shown no differences in retrieval rates
of overgeneral vs. specific memories in patienth\&iAD vs. controls (e.g., Heidenreich,
Junghanns-Royack, & Stangier, 2007; Wenzel, Jack&diolt, 2002).

Approximately 15% of participants with SAD did meport having intrusive aversive
images, and about one-third had no autobiographieahories of aversive social events even if
they reported experiencing aversive images. A smegplanation for these findings is that non-
endorsement of mental imagery might reflect indialddifferences in participants’ abilities to
think visually and use imagery, as previous studfaadividuals with SAD have shown
(McEvoy, Erceg-Hurn, Saulsman, & Thibodeau, 208shilarly, non-responses to probes about
specific memories might simply represent recallfais. Alternatively, some participants may
have been reluctant to open up and share avergpagiences due to feelings of shame about
revealing humiliating memories of perceived sotadlires to interviewers. However, our
experience during data collection was that mogigypants were very forthcoming and that the
majority of participants did, in fact, reveal sueliures, despite reporting elevated negative
affect, including shame, when such memories wdreeved. Reported memories were also rated
as being highly self-relevant, suggesting thatipi@gints were retrieving important experiences.
Future research could examine whether these regalikl replicate if participants are instructed
to provide written descriptions of their memorigswhich social desirability concerns may be
even less salient. Future research might also exglabtypes of images (e.g., those that are more
realistic/concrete versus those that reflect absianbolic or dreamlike elements). It is

possible, for example, that realistic/concrete iesagnay be more likely to be associated with
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retrieving a corresponding autobiographical memwatyile abstract/symbolic images may be
more difficult for participants to connect with abtographical experiences or more likely to
represent schema-based information that is note®from a specific autobiographical memory.
Even though many participants with SAD endorsedritpspecific negative
autobiographical memories of socially painful esemte must be careful about concluding that
the mere occurrence of an aversive experiencedrofitself might be a causal factor in the
etiology of SAD, as HCs generally reported havirgmmories of such experiences as well.
Rather, a variety of factors might affect how seeknts — and corresponding memories of such
events — are appraised, and it is these apprasdlsight principally distinguish people who
have SAD or are likely to develop SAD from thoseovdo not. Indeed, participants with SAD
appraised the characteristics of socially adveveatememories more negatively than HCs,
rating them as being significantly more intrusiae,having a greater impact on their self-
perception, and as fueling significantly higherdisvof negative affect during retrieval. People’s
appraisals of salient self-defining events and nr&aaould certainly play an important role in
the development of particular beliefs they holdwlibemselves or others and/or strengthen
existing negative beliefs that fuel the persistesicanxiety symptoms (Romano et al., in press).
Our methods in the present study were intentiordelsigned to allow for an examination
of episodic recollection that moves beyond the AMdistinction between specific and
overgeneral memories as the level of analysis. Hegeanalyzed the details of the retrieved
memory narratives themselves with the use of thevative coding system drawn from the
Autobiographical Interview (Al), as described iretimtroduction. Although there were no group
differences in retrieval rates of specific aversivenon-aversive memories, we found that

participants with SAD did indeed differ from HCsthretypes of detailshey recalled within
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their specific memories, such that they tendectoeave more internal details (and, in particular,
negatively-valenced internal details) than HCsnh@mories of aversive, but not non-aversive,
social events. Given that internal details aredéfynition, retrieved by traveling back through
time within one's imagination to relive a partiaudgisode that occurred at a specific time and
place in one’s personal past, these findings supperpotential importance afiental time travel
in the phenomenology of biased episodic memorylirgtaocial anxiety. Interestingly, mental
time travel to both recollected pasts and imagiéares are subserved by similar cognitive and
neurobiological systems (see Addis & Schacter, 2008ygesting that episodic memory
processes may represent a crucial link betweeryeat anxious anticipation and post-event
processing (PEP) in social anxiety; however, extasgarch on this topic is limited and findings
are mixed (see Mellings & Alden, 2000; Modini, Rap& Abbott, 2018). In future studies, use
of the WIMI and Al methodology may be helpful foatking the retrieval of particular memory
details across time.

Further investigation of PEP in SAD may also helptovide clues abowthypeople
with SAD might recollect negative social experienaesuch rich episodic detail. It is possible
that episodic enhancement may occur, at leastringhaing event encoding such that anxious
individuals attend to and process negative aspétte event in greater detail as the event itself
unfolds. Alternatively (and possibly in tandem wathhanced encoding), memories of aversive
social events may be processed in more detail entdtkished over time through the effects of
repeated rehearsal via PEP, likely in interactiaih \mterpretation biases (e.g., Hertel,
Brozovich, Joormann, & Gotlib, 2008). As statedaan PEP, socially anxious individuals
“play back” and ruminate about negative social exgmees (see Gavric, Moscovitch, Rowa, &

McCabe, 2017). Past studies have shown that thereoastructive and unconstructive forms of



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 29

rumination, with evidence supporting the view thaslytical rumination focused on self-
evaluation and abstract meanings may fuel overgénemories and associated maladaptive
outcomes, particularly for people who are depre¢®éatkins, 2008). In the present study,
however, the specific memories that were retridwegarticipants with SAD contained ample
sensory-perceptual detail and hardly resembledyfies of sensory-detail-deficient overgeneral
memories that have been described in the deprelsgmture (Williams et al., 2007). It is
possible that heightened negative affect duringlred specific aversive autobiographical
memories in SAD activates the processing of “lotlateat-relevant sensory/perceptual detail
rather than “global” or big picture detail thatgenerally favoured by the cognitive system
(Gasper & Clore, 2002), thereby facilitating episoehhancement for local details. This
tentative hypotheses could be tested in future-deigned experimental studies.

With repeated rehearsal over time as individuath WAD engage in PEP, aversive
memories may become even more highly accessibléel@aded through the processes of
memory reconstruction, embellishment, and enhanee(oscovitch, 2008; Schacter, 2012).
Though studies on undergraduate participants hawedf mixed support for the hypothesis that
PEP mediates the relation between social anxietybased recall of social information (Cody
& Teachman, 2010; Edwards, Rapee, & Franklin, 20@3gcent study demonstrated that
undergraduate students with higher levels of s@nalety accurately recalled negative and
positive feedback they received about a social tagke immediate aftermath of the task, but
their recall of positive information became morgatévely biased as time went on (Glazier &
Alden, 2017). However, this study was not conductec clinical sample of individuals with
SAD, nor was PEP explicitly measured as an undgglymechanism that may have accounted for

this retrieval bias. In another recent study onicél participants with SAD, Gavric et al. (2017)
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demonstrated that the relationship between soniaéty and PEP in the week following an
anxiety-provoking social task was mediated botlih@gyextent to which participants negatively
evaluated their performance on the task and thenei which they held positive metacognitive
beliefs about engaging in PEP. Individuals with S¥By believe that engaging in repeated
mental review in the aftermath of such experieng@slaptive for their social survival, given
their perceived tenuous standing within the sdudarchy and their assumption that
committing a social blunder has the potential totham at serious risk of ostracism or exclusion
from the social group (Moscovitch, Waechter, BielBkwa, & McCabe, 2015; Rodebaugh,
2009; Weeks, Rodebaugh, Heimberg, Norton, & JakaRf#¥9). Future prospective studies
could investigate whether PEP mediates the refr@viaternal details for memories of aversive
social experiences.

With respect to clinical implications, results hight the potential benefits of imagery-
and memory-based interventions for SAD that faad#itemotional expression (Holmes &
Mathews, 2010) and enhance CBT outcomes (McEvay,e2015; Stopa, 2009). Among such
interventions, Imaginal Rescripting (IR) is unigqudesigned to target and modify negative
autobiographical memory content and appraisal. §hdbe specific cognitive mechanisms of IR
remain poorly understood, studies have found fRairbmotes significant improvements in
symptoms and core beliefs for patients with SARrafinly a single-session administration (see
Norton & Abbott, 2016; Reimer & Moscovitch, 2015jlav& Clark, 2011). Future research on
imagery- and memory-based interventions and presegxluding IR, would provide an ideal
context for examining how socially aversive expecies are encoded, consolidated, and stored in
memory (e.g., Cili & Stopa, 2015; Conway & Pleyele#arce, 2000; Prebble, Addis, & Tippett,

2013). Incorporating the WIMI and Al coding schemi® such studies could help researchers
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elucidate the conditions under which positive vensegative autobiographical memory
representations — and the internal and externalldehat comprise them - may become
emotionally activated, retrieved, and psychothentipally modified within specific contexts

(see Lane et al., 2015). Well-designed studiesubatthe WIMI to elicit andirectly measure
(rather than simply infer) changes in negative positive imagery- and memory-based mental
representations before and after treatment coulfrldreable researchers test competing theories
about the precise cognitive mechanisms that uredtétri effectiveness of CBT, including
emotional processing (Foa & McNally, 1996), comipeti retrieval (Brewin, 2006), inhibitory
learning (Craske et al., 2008), and memory recaestobn (Ecker, 2015) (see also Moscovitch,
Antony, & Swinson, 2009).

Though the current study had several strengthkjdimgy a community based sample of
clinically diagnosed and control participants, anbmation of subjectively reported and blind-
coded outcomes, and comparisons of aversive andvensive memories, it was also limited by
several factors, which future studies may helpdaress. First, while results supported the
negative memory enhancement hypothesis, they didupport the “positivity deficit”
hypothesis, in-so-far as there was no evidencentleatories of non-aversive social events were
less accessible for individuals with SAD than H@d,avhen accessed, were retrieved with
degraded detail or appraised in a less positiveneraidowever, it is possible that positivity
deficits would emerge for participants with SAQhky were instructed to retrieve memories that
were more strongly or objectively positive, suchhasse representing obvious interpersonal
achievements or social milestones that were agsdoweth significantly enhanced feelings of
social pride, acceptance, or inclusion, and thpotlyesis should be re-examined under these

conditions in future studies. If even more positivemories could, in fact, be recollected, it
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would be of interest to examine their retrieval apgraisal properties in comparison to
memories of aversive social failures or experierat®sit which participants felt inherently
ashamed or excluded (see LaBar & Cabeza, 2006)similar vein, future research must also
investigate whether episodic enhancements in SAQuaique to socially painful experiences or
might also extend to memories of aversive non-$eeiants.

Furthermore, as with most studies on autobiograpiniemory, it was impossible to
ascertain whether enhancement of episodic memdaylslevas due to (a) remembering more
veridical information about the events or (b) uamttonally embellishing memory details with
non-factual information. Future studies could asseemory for standardized stimuli and use
creative methods for disentangling these two facterg., Hertel et al., 2008), but the use of such
stimuli would inherently hinder the generalizalyilaf conclusions to real-life autobiographical
memories. Indeed, even assessing memory for aastdimed social blunder elicited in the
laboratory would be methodologically limited infsw as participants could never be compelled
to appraise such contrived experiences as beingllyocostly or self-defining, which may be
important factors that fuel the episodic enhancermeautobiographical memories for aversive
events within naturalistic social contexts.

In addition, even though the present study reptesenecessary initial step in which
WIMI and Al outcomes were examined for the firghéiin a clinical sample of participants with
SAD, the interpretations of our findings are neaégslimited by the absence of a
psychopathology control group, which would havew#d for more definitive conclusions about
whether the observed effects were unique and spéaifocial anxiety per se. Such specificity
may be expected, given the socially threateningreatf the aversive memories that were

probed in this study, but an ideal future study ldonvestigate the retrieval and appraisal of
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both social and non-social memories in a groupanfigpants with SAD and no significant
comorbid symptoms of depression as well as a gobupdividuals with depression and no
secondary symptoms of social anxiety. Though aystdidhis nature would be desirable, a
significant challenge facing researchers wouldna¢ $ymptoms of depression and SAD tend to
be intricately intertwined and highly comorbid withe another (e.g., Moscovitch et al., 2005).
Thus, any conclusions drawn from such a study whalee to be tempered by appropriate
caveats about external validity and the extenthchvfindings would be generalizable to the
commonly overlapping presentation of these disardenature (Ohayon & Schatzberg, 2010).

Finally, results of the present study do not disebighlight the real-life implications of
episodic enhancement in SAD. Even if socially angimdividuals exhibit enhanced episodic
memory for aversive past personal events, how ntigeimpact their day-to-day lives? Future
research is needed to understand how negative memnbancement in SAD might affect
outcomes that ought to be closely related to, antdgps even dependent on, episodic memory,
including social problem solving and prospectiomd@ard, Dritschel, & Burton, 1996; Madore
& Schacter, 2016).

Despite these limitations and caveats, the prestady was the first to characterize the
mnemonic architecture of aversive relative to neersive social experiences in SAD. Though
conclusions must be tempered by the need for additresearch to replicate and extend our
initial findings, results are interesting and aasiv light on autobiographical memory bias in

social anxiety in ways that may help to guide nesearch and clinical application.



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 34

Acknowledgements

We wish to thank research assistants Eric Armstrdoanna Collaton, Jorjena Dankha,
Katie Finch, Bethany Nightingale, Victoria ParkBean Ruby, Molly Scarfe, Elizabeth Stephen,
and Judit Szabo, whose dedication and hard work wéegral to the completion of this study.

Funding: This research was undertaken thanks wifigrawarded to the first author from
the Canada Research Chairs Program, the Socialcgsi@and Humanities Research Council of
Canada, and the Canadian Institutes of Health ReseBhe funding sources had no
involvement in the conduct of the study or the pragion of the manuscript.

The authors declare no conflict of interest.



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 35

References

Addis, D. R., & Schacter, D. L. (2008). Construetepisodic simulation: Temporal distance and
detail of past and future events modulate hippocmpgagemenHippocampusl$,
227-237.

Alden, L. E., & Taylor, C. T. (2004). Interpersormmabcesses in social phobf@linical
Psychology Reviev4, 857-882.

American Psychiatric Association. (201B)jagnostic and statistical manual of mental disosde
(5th ed.). Washington, DC: American Psychiatric dgsation.

Antony, M. M., Bieling, P. J., Cox, B. J., Enns, W., & Swinson, R. P. (1998). Psychometric
properties of the 42-item and 21-item versionhefDepression Anxiety Stress Scales in
clinical groups and a community samgksychological Assessmeh0, 176-181.

Antony, M. M., Coons, M. J., McCabe, R. E., Ashbaud., & Swinson, R. P. (2006).
Psychometric properties of the social phobia inegntFurther evaluatiorBehaviour
Research and Therap$4, 1177-1185.

Brewin, C. R. (2006). Understanding cognitive bebawvtherapy: A retrieval competition
accountBehaviour Research and Theragy, 765-784.

Brown, T. A., & Barlow, D. H. (2014)Anxiety disorders interview schedule for DSM-5nial
interview scheduleOxford, UK: Oxford University Press.

Brown, T. A., DiNardo, P., & Barlow, D. H. (1994 nxiety disorders interview schedule for
DSM-IV: Client interview schedul®xford, UK: Oxford University Press.

Carleton, R. N., Peluso, D. L., Collimore, K. C.A&mundson, G. J. (2011). Social anxiety and
posttraumatic stress symptoms: The impact of dising social eventdournal of

Anxiety Disorders25, 49-57.



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 36

Chiupka, C. A., Moscovitch, D. A., & Bielak, T. (20). In-vivo activation of anticipatory vs.
post-event autobiographical images and memorissdral anxietyJournal of Social
and Clinical Psychology, 37,83-809.

Cili, S., & Stopa, L. (2015). The retrieval of sefining memories is associated with the
activation of specific working selveSlemory 23, 233-253.

Clark, D. M., & Wells, A. (1995). A cognitive modef social phobia. In R. G. Heimberg, M. R.
Liebowitz, D. A. Hope, & F. R. Schneier (EdsSpcial phobia: Diagnosis, assessment
and treatmen{pp. 69-93). New York, NY: Guilford.

Cody, M. W., & Teachman, B. A. (2010). Post-evemtgessing and memory bias for
performance feedback in social anxielgurnal of Anxiety Disorders, 2468-479.

Cohen, J. (1988ptatistical Power Analysis for the Behavioral ScemLondon, UK:
Routledge.

Connor, K. M., Davidson, J. R. T., Churchill, L, Bherwood, A., Foa, E., &Weisler, R. H.
(2000). Psychometric properties of the Social Padiventory (SPIN): New self-rating
scale British Journal of Psychiatryl 76, 379-386.

Conway, M. A., & Pleydell-Pearce, C. W. (2000). Tdumstruction of autobiographical
memories in the self-memory systdhsychological Reviewl07, 261-288.

Craske, M. G., Kircanski, K., Zelikowsky, M., Mystwski, J., Chowdhury, N., & Baker, A.
(2008). Optimizing inhibitory learning during expoe therapyBehaviour Research and
Therapy 46, 5-27.

Dalgleish, T., Williams, J. M., Golden, A. M., Paig, N., Barrett, L. F., & Barnard, P. J. (2007).
Reduced specificity of autobiographical memory dagression: The role of executive

control.Journal of Experimental Psychology: GenetE36 23-42.



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 37

Ecker, B. (2015). Memory reconsolidation understand misunderstoodhternational Journal
of Neuropsychothearpy, 3;46.

Edwards, S. L., Rapee, R. M., Franklin, J. (200®stevent rumination and recall bias for a
social performance event in high and low sociatiyiaus individualsCognitive Therapy
and Research, 2B03-617.

Efron, B., & Tibshirani, R. (1985). The bootstragtimod for assessing statistical accuracy.
Behaviormetrikal7, 1-35.

Enders, C. K. (2001). The performance of the fufbimation maximum likelihood estimator in
multiple regression models with missing d&ducational and Psychological
Measuremen61, 713-740.

Erwin, B. A., Heimberg, R. G., Marx, B. P., & Frdimk M. E. (2006). Traumatic and socially
stressful life events among persons with socialeapxdisorder Anxiety Disorders20,
896-914.

Foa, E. B., & McNally, R. J. (1996). Mechanismxbange in exposure therapy. In R. M. Rapee
(Ed.),Current controversies in anxiety disordépp. 329-343). New York, NY: The
Guilford Press.

Gasper, K., & Clore, G. L. (2002). Attending to thig picture: Mood and global versus local
processing of visual informatioRsychological Science, 134—-40.

Gavric, D., Moscovitch, D. A, Rowa, K., & McCali, E. (2017). Post-event processing in
social anxiety disorder: Examining the mediatinigsaf positive metacognitive beliefs
and perceptions of performan&ehaviour Research and Therapy, 1-12.

Glazier, B. L., & Alden, L. E. (2017). Social Anxjeand Biased Recall of Positive Information:

It's Not the Content, It's the Valen&ehavior Therapy48, 533-543.



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 38

Goddard, L., Dritschel, B., & Burton, A. (1996). R@f autobiographical memory in social
problem solving and depressidlournal of Abnormal Psycholog$05, 609-616.

Griffith, 3. W., Sumner, J. A, Raes, F., Barnhpfer Debeer, E., & Hermans, D. (2012).
Current psychometric and methodological issuebémteasurement of overgeneral
autobiographical memoryournal of Behavior Therapy and Experimental Psgtlij 43
(Suppl. 1)S21-S31.

Hackmann, A., & Holmes, E. A. (2004). Reflectingioragery: A clinical perspective and
overview of the special issue of memory on memtalgery and memory in
psychopathologyMemory 12, 389-402.

Hackmann, A., Clark, D. M., & McManus, F. (2000edurrent images and early memories in
social phobiaBehaviour Research and Therafg, 601-610.

Hackmann, A., Surawy, C., & Clark, D. M. (1998).e8& yourself through others’ eyes: A
study of spontaneously occurring images in sodiabpa.Behavioral and Cognitive
Psychotherapy26, 3-12.

Hayes, A. F., & Preacher, K. J. (2014). Statistroalliation analysis with a multicategorical
independent variabl&ritish Journal of Mathematical and Statistical leBplogy 67,
451-470.

Heidenreich, T., Junghanns-Royack, K., & Standieri2007).Specificity of autobiographical
memory in social phobia and major depressignitish Journal of Clinical Psychology,
46,19-33.

Hertel., P. T., Brozovich, F., Joormann, J., & @otl. H. (2008). Biases in interpretation and
memory in generalized social phohjaurnal of Abnormal Psychology, 112778-288.

Hirsch, C. R., Clark, D. M., & Mathews, A. (200@nagery and interpretations in social phobia:



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 39

Support for the combined cognitive biases hypoth&shavior Therapy37(3), 223-236.

Hirsch, C. R., Clark, D. M., Mathews, A., & WilliaanR. (2003). Self-images play a causal role
in social phobiaBehaviour Research and Therags, 909-921.

Holmes, E. A., & Mathews, A. (2010). Mental imag@mnyemotion and emotional
disordersClinical Psychology Reviev80, 349-362.

Kashdan, T. B., Weeks, J. W., & Savostyanova, A2811). Whether, how, and when social
anxiety shapes positive experiences and eventslfAegulatory framework and
treatment implicationgClinical Psychology Reviev@1, 786-799.

Koban, L., Schneider, R., Ashar, Y. K., Andrews-HanJ. R., Landy, L., Moscovitch, D. A,
Wager, T. D., & Arch, J. J. (2017). Social anxietgharacterized by biased learning
about performance and the s&motion, 17,1144-1155.

Krans, J., de Bree, J., & Bryant, R. A. (2014). ¢hibgraphical memory bias in social anxiety.
Memory 22, 890-897.

Krans, J., Peeters, M., Naring, G., Brown, A. [& Btee, J., & Van Minnen, A. (2017).
Examining temporal alterations in Social AnxietysBider and Posttraumatic Stress
Disorder: The relation between autobiographical wsfuture goals, and current self-
views.Journal of Anxiety Disorder$2, 34-42.LaBar, K. S., & Cabeza, R. (2006).
Cognitive neuroscience of emotional memadgture Reviews Neuroscienceb54;64.

Lane, R. D., Ryan, L., Nadel, L., & Greenberg, 2015). Memory reconsolidation, emotional
arousal, and the process of change in psychothekigwy insights from brain science.
Behavioral and Brain Science38, 1-64.

Lee, S. W., & Kwon, J. H. (2013). The efficacy ofdagery rescripting (IR) for social phobia: A

randomized controlled triallournal of Behavior Therapy and Experimental



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 40

Psychiatry 44, 351-360.

Levine, B., Svoboda, E., Hay, J. F., Winocur, GM&scovitch, M. (2002). Aging and
autobiographical memory: Dissociating episodic freemantic retrievaPsychology and
Aging 17, 677-689.

Lovibond, P. F., & Lovibond, S. H. (1995). The stiwre of negative emotional states:
Comparison of the Depression Anxiety Stress Sq&IASS) with the Beck Depression
and Anxiety InventorieBehaviour Research and Therapg, 335-342.

Madore, K. P., & Schacter, D. L. (2016). Rememlgthe past and imagining the future:
Selective effects of an episodic specificity indoicton detail generatioiQuarterly
Journal of Experimental Psycholody, 285-298.

McEvoy, P. M., Erceg-Hurn, D. M., Saulsman, L. E.Thibodeau, M. A. (2015). Imagery
enhancements increase the effectiveness of cogtughavioural group therapy for social
anxiety disorder: A benchmarking stu@ehaviour Research and Therapp, 42-51.

McGaugh, J. L. (2003Memory and emotion: The making of lasting memon&gps of the
mind New York, NY:Columbia University Press.

McKinnon, M. C., Palombo, D. J., Nazarov, A., Kumidr, Khuu, W., & Levine, B. (2015).
Threat of death and autobiographical memory: Atfdassengers from Flight
AT236. Clinical Psychological Scien¢8, 487-502.

McManus, F., Clark, D. M., & Hackmann, A. (2000p&sificity of cognitive biases in social
phobia and their role in recoveehavioural and Cognitive Psychothera$, 201-
209.

Mellings, T. M. B., & Alden, L. E. (2000). Cognigvprocesses in social anxiety: the effects of

self-focus, rumination, and anticipatory processBeghaviour Research and Therapy,



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 41

38,243-257.

Miller, G. A., & Chapman, J. P. (2001). Misundergtang analysis of covariancéournal of
abnormal psychology10(1), 40.

Modini, M., Rapee, R. M., & Abbott, M. J. (2018xdeesses and pathways mediating the
experience of social anxiety and negative rumimaB@haviour Research and Therapy,
103,24-32.

Morgan, J. (2010). Autobiographical memory biagsesdcial anxietyClinical Psychology
Review 30, 288-297.

Moscovitch, M. (2008). The hippocampus as a "stimldmain-specific module: Implications
for theories of recent and remote memory, and agimation.Canadian Journal of
Experimental Psychologg2, 62-79.

Moscovitch, D. A. (2009). What is the core feasotial phobia? A new model to facilitate
individualized case conceptualization and treatnf@agnitive and Behavioral Practice
16, 123-134.

Moscovitch, D. A. (2016). Early memories in so@akiety: A meaningful and enduring
collaboration with my DadNeuropsychologia, 9@86-292.

Moscovitch, D. A., Antony, M. M., & Swinson, R. 2009). Exposure-based treatments for
anxiety disorders: Theory and process. In M. M.ohyt & M. B. Stein (Eds.)Oxford
handbook of anxiety and related disordgsp. 461-475). New York, NY: Oxford
University Press.

Moscovitch, D. A., Chiupka, C. A., & Gavric, D. [2013). Within the mind’s eye: Negative
mental imagery activates different emotion regaolastrategies in high versus low

socially anxious individualslournal of Behavior Therapy and Experimental Psythj



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 42

A4(4), 426-432.

Moscovitch, D. A., Gavric, D. L., Merrifield, C.,i8lak, T., & Moscovitch, M. (2011). Retrieval
properties of negative vs. positive mental imagesautobiographical memories in
social anxiety: Outcomes with a new measBehaviour Research and Therag(8),
505-517.

Moscovitch, D. A., Hofmann, S. G., Suvak, M. K. |&Albon, T. (2005). Mediation of changes
in anxiety and depression during treatment of $gtiabia.Journal of Consulting and
Clinical Psychology73, 945-952.

Moscovitch, D. A., & Huyder, V. (2011). The negatiself-portrayal scale: Development,
validation, and application to social anxieBgehavior Therapy42, 183-196.

Moscovitch, D. A., Rowa, K., Paulitzki, J. R., Antg M. M., & McCabe, R. E. (2015). What if
| appear boring, anxious, or unattractive? Valmatind treatment sensitivity of the
negative self-portrayal scale in clinical sampfésgnitive Therapy and Resear@9,
178-192.

Moscovitch, D. A., Rowa, K., Paulitzki, J. R., |éay M. D., Chiang, B., Antony, M. M., &
McCabe, R. E. (2013). Self-portrayal concerns &wed trelation to safety behaviors and
negative affect in social anxiety disordBehavior Research and Therapi(8), 476-
486.

Moscovitch, D. A., Waechter, S., Bielak, T., Rowa, & McCabe, R. E. (2015). Out of the
shadows and into the spotlight: Social blundersfiesr of self-exposure in social
anxiety disorderJournal of Anxiety Disorders, 324-32

Norton, A. R., & Abbott, M. J. (2016). The efficaoyimagery rescripting compared to

cognitive restructuring for social anxiety disord&yurnal of Anxiety Disordergl0, 18-



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 43

28.

Ohayon, M. M., & Schatzberg, A. F. (2010). Sociabpia and depression: prevalence and
comorbidity.Journal of Psychosomatic Resear6B, 235-243.

O'Toole, M. S., Watson, L. A., Rosenberg, N. K.B&rntsen, D. (2016). Negative
autobiographical memories in social anxiety disardecomparison with panic disorder
and healthy controlslournal of Behavior Therapy and Experimental Psgtlgj 50, 223-
230.

Pinninti, N. R., Madison, H., Musser, E., & Rissiei] D. (2003). MINI International
Neuropsychiatric Schedule: Clinical utility and ipat acceptancd&uropean Psychiatry
18, 361-364.

Plasencia, M. L., Alden, L. E., & Taylor, C. T. (D). Differential effects of safety behaviour
subtypes in social anxiety disordBehaviour Research and Therag{, 665-675.

Plasencia, M. L., Taylor, C. T., & Alden, L. E. @). Unmasking one’s true self facilitates
positive relational outcomes: Authenticity promaosgesial approach processes in social
anxiety disorderClinical Psychological Sciencd, 1002-1014.

Preacher, K. J., & Hayes, A. F. (2004). SPSS an8 prdcedures for estimating indirect effects
in simple mediation model8ehavior Research Methods, Instruments, & Compusés
717-731.

Preacher, K. J., & Hayes, A. F. (2008). Asymptaiicl resampling strategies for assessing and
comparing indirect effects in multiple mediator retsdlBehavior Research Methqgdi),
879-891.

Prebble, S. C., Addis, D. R., & Tippett, L. J. (3D1Autobiographical memory and sense of

self. Psychological Bulletin139, 815-840.



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 44

Rapee, R. N., & Heimberg, R. G. (1997). A cognitbahavioral model of anxiety in social
phobia.Behaviour Research and Therap$, 741-756.

Reimer, S., & Moscovitch, D. (2015). The impaciroagery rescripting on memory appraisals
and core beliefs in social anxiety disordgehaviour Research and Thera$, 48-59.

Rodebaugh, T. L. (2009). Hiding the self and soaradiety: The core extrusion schema
measureCognitive Therapy and Resear@3, 90-109.

Romano, M., Ma, R., Moscovitch, M., & Moscovitch, B. (in press). Autobiographical
memory bias. In J.S. Abramowitz & S.M. Blakey (Bd€linical handbook of fear and
anxiety: Psychological processes and treatment am@sims Washington, DC: American
Psychological Association Press.

Rowa, K., Paulitzki, J. R., lerullo, M. D., Chiarg,, Antony, M. M., McCabe, R. E., et al.
(2015). A false sense of security: Safety behawoosle objective speech performance in
individuals with social anxiety disordeBehaviour Therapyt6, 304-314.

Schacter, D. L. (2012). Adaptive constructive pssas and the future of memoAmerican
Psychologist67, 603-613.

Scheffer, J. (2002). Dealing with missing d&asearch Letters in the Information and
Mathematical Science8, 153-160.

Sheehan. D. V. (2014Fhe Mini-International Neuropsychiatric IntervieWersion 7.0 for
DSM-5 (M.I.N.I 7.0) Jacksonville, FL: Medical Outcomes Systems.

Sheehan, D. V., Lecrubier, Y., Sheehan, K. H., AmpP., Janavs, J., Weiller, E., et al. (1998).
The Mini-International Neuropsychiatric IntervieM(.N.1.): The development and
validation of a structured diagnostic psychiatnterview for DSM-IV and ICD-10.

Journal of Clinical Psychiatry59(Suppl. 20), 22-33.



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 45

Shipley, W. C. (1940). A self-administering scate fneasuring intellectual impairment and
deteriorationJournal of Psychology: Interdisciplinary and Applj®, 371-377.

Shrout, P. E., & Bolger, N. (2002). Mediation inpeximental and nonexperimental studies: New
procedures and recommendatiddsychological Methodg, 422-445.

Sdderlund, H., Moscovitch, M., Kumar, N., Daskaski., Flint, A., Herrmann, N., & Levine, B.
(2014). Autobiographical episodic memory in majepressive disordedournal of
Abnormal Psychology 23 51-60.

Stein, M. B., & Stein, D. J. (2008). Social anxidigorder.The Lancet371, 1115-1125.

Stopa, L. (2009). Why is the self important in ursti@nding and treating social phobia?
Cognitive Behavior Therap®8, 48-54.

Stopa, L. (2009)imagery and the threatened self: Perspectives amtahenagery and the self
in cognitive therapyNew York, NY: Routledge.

Tulving, E. (1972). Episodic and semantic memanyEl Tulving, & W. Donaldson (Eds.),
Organisation of memorfpp. 381-403). London, UK: Academic Press.\

Tulving, E. (1985). Memory and consciousn&3anadian Psychology, 2&;-12.

Tulving, E. (1989). Remembering and knowing the.paserican Scientist, 7861-367.

Watkins, E. (2008). Constructive and unconstructefeetitive thoughtPsychological Bulletin,
134,163-206.

Watkins, E., & Teasdale, J. D. (2001). Ruminatiod avergeneral memory in depression:
Effects of self-focus and analytic thinkintpurnal of Abnormal Psychology, 11353-
357.

Watson, D., Clark, L. A., & Tellegen, A. (1988). B#opment and validation of brief measures

of positive and negative affect: The PANAS scalesirnal of Personality and Social



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 46

Psychology54, 1063-1070.

Weeks, J. W. (2014Y he Wiley-Blackwell handbook of social anxiety diso. West Sussex,
UK: John Wiley & Sons, Ltd.

Wenzel, A., Jackson, L. C., Holt, C. S. (2002).i8bghobia and the recall of autobiographical
memoriesDepression and Anxiety, 1536-189.

Weeks, J. W., Rodebaugh, T. L., Heimberg, R. Grido P. J., & Jakatdar, T. A. (2009). “To
avoid evaluation, withdraw”: Fears of evaluatiom @epressive cognitions lead to social
anxiety and submissive withdraw@lognitive Therapy and Resear@3(4), 375-389.

Wenzel, A., & Cochran, C. K. (2006). Autobiograpicmemories prompted by automatic
thoughts in panic disorder and social pholiagnitive Behaviour Therap$5, 129-137.

Wild, J., & Clark, D. M. (2011). Imagery rescripgiof early traumatic memories in social
phobia.Cognitive and Behavioral Practic&8, 433-443.

Williams, J. M. G., Barnhofer, T., Crane, C., HensgD., Raes, F., Watkins, E., et al. (2007).
Autobiographical memory specificity and emotionladder.Psychological Bulletin
133 122-148.

Williams, J. M. G., & Broadbent, K. (1986). Autolgi@aphical memory in suicide attempters.
Journal of Abnormal Psycholog95, 144-149.

Zachary, R. A. (19865hipley institute of living scale: Revised manulals Angeles, CA:
Western Psychological Services.

Zlomuzica, A., Dere, D., Machulska, A., Adolph, Degre, E., & Margraf, J. (2014). Episodic
memories in anxiety disorders: Clinical implicatsoRrontiers in Behavioral

NeuroscienceB, 398-416.



AUTOBIOGRAPHICAL MEMORY IN SOCIAL ANXIETY 47

Table 1.

Frequencies of Endorsed Images and Memories Rettideross Participant Groups

SAD HC 2

(N = 41) (N = 40) X(1)
Endorsed Aversive Image? 35 34
Totaln (% of groupN) (85.4%) (85%) .00
Endorsed Aversive Memory? 27 30 g1ns
Totaln (% of n with negative images) (77.1%) (88.2%) '
Endorsed Non-Aversive Image? 28 32 1.4m
Totaln (% of groupN) (68.3%) (80%) '
Endorsed Non-Aversive Memory? 20 22 oQns
Totaln (% of n with positive images) (71.4%) (68.8%) '

Note.SAD = Social Anxiety Disorder; HC = Healthy Consglps > .17.
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Table 2.

Memory Characteristics of Recollected Social Ev&atsed on the Largest Possible Sample of
Participants Across Groups Who Retrieved Eitherrgive or Non-Aversive Memories

Aversive Non-Aversive
SAD HC SAD HC
(n=27) (n=30) (n=20) (n=22)

Total internal details M (SD) (gg'i) (gi'g) (gi'g) (38'8)
Positive internal details (g'é) (g'é) (182£ (g'g)
Negative internal details (ig'%) (ﬁ’é) (g'g) (431'2)
Neutral internal details (ig';) (ﬁ";) (2212) (ii'é)
Total external detailsM (SD) (gj'g) é?'é) (gg'% ég'%
Positive external details (i'g) &'% (i'g) (g'g)
Negative external details (g'% (2'}1) (g'% é'g)
Neutral external details 20.9 19.9 23.5 24.2
a7.7) (16.7) (22.8) (22.1)

Neg affect at retrieval M (SD) 48.3 30.4 14.7 17.0
(17.3) (18.8) (5.2) (13.1)

Pos affect at retrievalM (SD) 20.3 30.6 41.1 51.2
(6.8) (19.3) (18.8) (20.7)

Vividness -M (SD) 7.7 6.2 7.1 7.5
(1.3) (2.0) .7) (2.1)

Intrusiveness M (SD) 5.7 3.2 4.0 3.9
(2.6) (2.1) (2.5) (2.6)

Influences self-views M (SD) (g'g) (i'% (42“11) (g'g)

Note.SAD = Social Anxiety Disorder; HC = Healthy Congol
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Figure 1.Memories of aversive social experiences were apptaas influencing self-perception to a
significantly greater degree by participants wiblcial anxiety disorder (SAD) than by healthy cofgro
(HCs). No difference between the groups was obsidimeappraisals of non-aversive social memories.

Error bars represent 95% confidence intervals.
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Appendix
1. Example of a SAD participant’s coded memory aiare (main event: going to a party at a pub)

[internal; neutral] [internaleutral] internal; neutral]
It was a social event that | attended to meet newepple. It was a group that | found. It was in a

[internal; neutral] [internal; neutral] [internal;
neutral]
bar, like in a pub environment and they told me eve/one would be at the back. It was around, 25

[internal; neutral] [internal; neutral] external; neutral]
people. | arrived there and | went very nicely dresed up, but as soon as | got there and |

[internal; neutral] [intetnaegative]
saw the huge group at the back of the room, | stagd getting very nervous and | was feeling

[internal; negative] [internal;gagive] [internal; negative] [external;
negative]
cold, and | felt my heart beating really fast. | ddn’t want to approach, | was very nervous, very

[internal; negative] [internakutral] [external; neutral]
scared. But | pushed myself, | pushed myself out ahy comfort zone. | arrived and | just

[internal; negative] [internal; negative] [internal; neutral]
couldn’t talk. | was frozen. Part of me kept pushirg me to try to become, uhh, part of the

[internal; negative] [internal; negative]
group, but it was really hard for me to talk to peqle. I felt like | was being rejected even when it

[internal; neutral] [internal; uteal] [internal; negad]
wasn't the case, because they were talking to mejuist felt | didn’t belong. | felt that they were

[internal; negative] [internal;gagive] [internal; neutral]
just, | was being judged and rejected. So | sat tlie hoping more people to come talk to me

[internal; neutral] [internaleutral]
but | had to put part of myself to, to go and talkto people, cause no one really knows each other,

[internal; neutral] [external; negative] [imtal; negative]
[internal; neutral]
even when they look so comfortable. | felt like | as like frozen, not part of it. So, | ordered a

[internal; neutral] [internal; negative]
drink. | stayed there for like half an hour, feeling the same uncomfortable and | ended up leaving

[internal; neutral] [intexl; negative] [internal; adge] [internal;
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negative]
without anyone noticing. To escape out of my anxigtand awkwardness, cause | wasn't being

[internal; negative] [internal; negative]
myself... | couldn’t talk, | was just sitting there talking to no one.
2. Example of an HC participant’'s coded memory ative (main event: a date in a restaurant)

[internal; neutral] [internal; neutral] [internal; neutral] fernal; neutral]
So, the event, | was on a date, he had black haive was Asian, he wasn'’t tall. He was like my

[internal; neutral] [internal; neutral] [internal; neutral] [internal; neufral [internal,
neutral]
height, he was wearing a dress shirt. We dressed and went on a date, so | wore a dress. And

[internal; positive] [internadgutral] [internal; neutral
we both looked good, it was sunny outside, the spigcimage so yeah it was in Famoso’s. We

[internal; neutral] [internal; positive] [external; neutral]
were sitting at a high table, and we were laughingbout something, | can’t remember

[internal; negative] [external; neutral]
what, and then | remember thinking in my head oh mygod why did | just say that. | don’t know

[externagutral] [internal; rieal]
why | remember that but that's what | remember. And he’s wearing a blue dress shirt. There’s

[internal; neutral] [internal; neutral] [internal; neutral]
other people in the restaurant too. Yeah we had dnks too, and we both had pizza, yeah.
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Highlights
Examined aversive/non-aversive memory retrievabicial anxiety disorder (SAD)
SADs and controls equally accessed aversive andwversive memories
SADs’ aversive memories contained richer episodtaitithan those of controls
SADs appraised aversive memories as more distggsainusive, and self-relevant

No group differences observed in recall or applaighnon-aversive memories



