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Abstract

Background: Social anxiety (SA) and depression are prevalent, often comorbid disorders,
associated with poor psychosocial functioning. Experimental psychopathology approaches can
clarify the transdiagnostic mechanisms underlying these disorders, but most laboratory tasks are
limited. We developed and validated the Audio—Dialogue Inductions of Social Stress (A-DISS)
experimental task to model real-time rejection sensitivity in a realistic and developmentally
relevant context. Participants are asked to imagine overhearing peers at a party talking badly about
them (Rejection) or a teacher at their school (Neutral).
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Methods: Study 1 focused on identifying and refining stimuli that elicited relevant emotional
responses for Rejection (e.g., increased anxiety) and Neutral (e.g., no emotional changes)
conditions (A=48). Study 2 examined whether participants” SA and depression symptoms
moderated the effects of A-DISS condition (A=52).

Results: The Rejection condition elicited higher negative affect/lower positive affect while the
Neutral condition sustained stable affect. Findings were consistent across gender and race/
ethnicity. Moderation analyses were statistically significant; participants with elevated SA or
depression reported feeling more rejected, insecure, and anxious after Rejection than those with
below average symptoms.

Conclusions: Findings provide preliminary validation of a novel peer rejection task for research
on understanding the affective experience of real-time rejection overall, especially for those with
elevated SA and depression. SA and depression symptoms each uniquely moderating the effects of
Rejection exposure on similar affective states, suggests individuals with SA or depression may
benefit from interventions targeting specific reactions to rejection/stress and transdiagnostic risk
factors.

Keywords
Rejection; Social Stress; Experimental Psychopathology; Anxiety; Depression

Introduction

Social anxiety (SA) and depression are relatively common and associated with significant
social and occupational difficulties (Kessler & Wang, 2008; McKnight, Monfort, Kashdan,
Blalock, & Calton, 2016). These disorders are also often comorbid with each other, sharing
features associated with impairment and distress (Bruce et al., 2005; Kessler, Chiu, Demler
& Walters, 2005). Scholars have increasingly focused on developing etiological models of
SA and depression; biopsychosocial models highlight the role of negative reactivity to social
stressors as causal and maintenance factors (Epkins & Heckler, 2011; Spence & Rapee,
2016). Better understanding transdiagnostic risk/maintenance factors, such as negative
reactivity to social stress, may help clarify the shared mechanisms and differentiating
features of these disorders (Cuthbert & Kozak, 2013). Experimental psychopathology
techniques are an effective way to empirically examine these features; however, few studies
have done so (Zvolensky, Lejuez, Stuart, & Curtin, 2001). Here, we describe a new
laboratory method for eliciting interpersonal rejection, and its application to SA and
depressive symptomatology.

Negative reactivity to social stress may maintain and exacerbate SA and depression
symptoms by eliciting aversive social interactions and decreasing the availability of positive
social support. For SA, Spence and Rapee (2004, 2016) propose a deleterious cycle wherein
youth with elevated SA elicit more negative reactions from family and peers, resulting in
increased anxiety. For depression, interpersonal and stress generation theories suggest
depression symptoms may erode the quality of individuals’ relationships, elicit stress, and
increase or maintain levels of depression (Coyne, 1976; Hammen, 2006). The Cumulative
Interpersonal Risk Model of SA and depression indicate that negative reactivity to social
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stressors is a risk and maintenance factor for both disorders independently as well as their
comorbidity (Epkins & Heckler, 2011). These theories on the etiology and maintenance of
both SA and depression converge to suggest that both disorders are marked by significant
difficulties in interpersonal relationships, which maintain and exacerbate symptoms.
Critically, empirical data aligns with theory; for example, individuals with SA and
depression are often considered less liked by peers (Blote, Kint, & Westenberg, 2007; Erath,
Flanagan, & Bierman, 2007; Gazelle & Ladd, 2003) and display greater difficulties in
relationships with family and peers (McLaughlin & Nolen-Hoeksema, 2012; Starr & Davila,
2008; Tran, Cole, & Weiss, 2012) than individuals without SA and depression. One factor
that may play a particularly strong role in explaining these difficulties is sensitivity to
interpersonal rejection.

Previous work has identified a number of transdiagnostic constructs that may maintain
features of both anxiety and depression (e.g., repetitive negative thinking; Klemanski,
Curtiss, McLaughlin, & Nolen-Hoeksema, 2017). Critically, sensitivity to interpersonal
rejection may represent another important transdiagnostic construct to consider in the
maintenance and etiology of both SA and depression (Slavich, O’Donovan, Epel, &
Kemeny, 2010; Spence & Rapee, 2004; 2016). Interpersonal rejection is a common
experience that can influence affect and behavior (Williams, 2007), and both SA and
depression are associated with hypersensitivity to criticism, vigilance to social threat, as well
as interpreting ambiguous feedback as negative (Amir, Beard, & Bower, 2005; Roberts,
Hart, & Eastwood, 2010). For individuals with elevated SA, interpersonal rejection can elicit
depression-like attentional biases, possibly representing an important transdiagnostic feature
of SA and depressive symptoms (Kraines, White, Grant, & Wells, 2019). Yet within this
transdiagnostic vulnerability of hypersensitivity to rejection, the specific affective responses
to rejection may differentiate SA (anxiety, insecurity) and depressive (sadness, anger) risk
(APA, 2013; Garber & Weersing, 2010; Kupferberg, Bicks, & Hasler, 2016).

Most of the literature on SA symptoms, depression, and sensitivity to social rejection rests
on retrospective self-report methodologies, opening the possibility that observed findings are
influenced by method variance and/or reporting biases (Epkins & Heckler, 2011; Starr &
Davila, 2008). For example, when recalling previous rejection experiences, people may
overestimate the impact the experience actually had on their emotional response (Thomas &
Diener, 1990). Laboratory-based approaches can elicit feelings of interpersonal rejection
under controlled laboratory conditions, thus limiting the effects of self-report biases or
general negative affectivity on associations with SA and depression (Blackhart, Nelson,
Knowles, & Baumeister, 2009; Zvolensky et al., 2001).

Unfortunately, existing social rejection tasks tend to have fairly limited generalizability to
real world situations or include fairly complex tasks that are difficult to standardize and
implement. For example, Cyberball involves an online ball tossing game where participants
are gradually excluded by two other pre-programmed 2-Dimensional avatars whom are
presented as fellow participants participating from another room/location (Williams et al.,
2000). While easy to implement, the online context may undermine the ecological validity
of research questions seeking to clarify in-person processes and be less likely to generalize
to real-world behaviors (e.g., Bacon, Cranford, & Blumenthal, 2015). More interpersonally
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engaging tasks, such as the Yale Interpersonal Stressor (i.e., trained confederates actively
exclude participants from a conversation), may be both effective and generalizable, though
often are logistically challenging and cost prohibitive (Stroud, Tanofsky-Kraff, Wilfley, &
Salovey, 2000). Using mental imagery to instill states of rejection may balance concerns
surrounding standardization, feasible implementation, internal reliability, and ecological
validity (Blackhart et al., 2009; Holmes & Matthews, 2010). Of these, the Articulated
Thoughts in Simulated Situations (ATSS) ‘overheard conversation’ paradigm, offers a
generalizable and realistic setting, though is designed to stimulate cognitions to be
qualitatively coded, rather than induce states of rejection or stress (Davison et al., 1984;
1997).

Meta-analyses and reviews on experimental psychopathology techniques, and studies of
rejection specifically, highlight three additional limitations of this area (e.g., Blackhart et al.,
2009; Waters, LeBeau, & Craske, 2017; Zvolensky et al., 2001): 1. comparison/control
conditions often involve acceptance (e.g., inclusion in ball-tossing games) or are non-social
(e.g., reading task), superficially exaggerating the effects of rejection with conceptually
distinct implications; 2. assessing only positive and negative affect as outcomes of social
rejection, masking important heterogeneity in unique affective responses (e.g., anxiety;
anger) for certain individuals (e.g., as a function of gender, clinical disorders), central to
intervention development; 3. certain reactions to rejection may be delayed or persist for
longer periods of time for individuals with SA or depression, requiring the assessment of
timing, not evaluated in most studies.

As symptoms of SA and depression often emerge during adolescence and early adulthood,
ecologically valid laboratory tasks that can simulate rejection using standardized methods
for individuals in this age range are required (Kessler et al., 2005). Identifying a social,
personally neutral state to serve as a meaningful control condition without conceptual (e.g.,
social vs. non-social) or methodological (e.g., different tasks and/or times) confounds is
challenging (Blackhart et al., 2009). Accordingly, we developed and validated the Audio —
Dialogue Inductions of Social Stress (A-DISS): a realistic social rejection task (and
corresponding Neutral condition) to effectively elicit relevant emotional responses (e.g.,
anxiety, rejection, insecurity) and compared participants’ reactions to the task on the basis
SA and depressive symptoms. While the task was intended to elicit similar responses across
gender, as women report greater negative reactions to rejection and higher levels of SA and
depression than men, we tested gender as a potential moderator (Asher, Ashaani, & Aderka,
2017; Blackhart et al., 2009; Nolen-Hoeksema, 2001). As both SA and depression are
marked by sensitivity to rejection, we expected SA and depression symptoms to each
moderate the effect of condition (Rejection vs. Neutral), such that those with higher levels of
SA or depression would report feeling more rejected and insecure during Rejection exposure
(Slavich et al., 2010; Spence & Rapee, 2004; 2016). As fear and anxiety of negative
evaluation is a core characteristic of SA, we expected those with elevated SA to also report
elevated anxiety during rejection (Spence & Rapee, 2004; 2016). Lastly, as irritability is a
common feature of depression, we expected those with elevated depression to also report
elevated anger and annoyance during rejection (Sheeber et al., 2009). Gender was not
expected to significantly moderate the effects of condition on any of the outcomes.
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The A-DISS is an imagination procedure where participants are directly and explicitly
rejected based on the existent literature (e.g., Blackhart et al., 2009). To activate social
evaluation among adolescents/young adults, the imagined scenarios occur at a party setting
with peers. Conditions are presented in a pre-recorded audio format to facilitate active
engagement, enhance standardization, and allow experimenters to remain completely blind
to condition assignments. Scripts were developed, and segment selection and validation for
each condition occurred in two stages across two separate studies. The first stage empirically
reduced the author-developed segments, resulting in eight, 15-25 second segments (final task
time 4-5 minutes per condition). The second stage replicated the findings from stage one
using the refined list of segments for each condition and explored potential individual
differences in responding. To avoid carry-over effects, both studies were between-subjects
designs where participants were randomly assigned to listen to, and provide feedback on,
either the Neutral or Rejection segments. The Institutional Review Board at the University of
North Texas approved all procedures prior to participant contact.

A-DISS Script Development & Audio Recording

The A-DISS content was based on the literature on related constructs (e.g., SA,; rejection),
laboratory paradigms (e.g., social stressors; emotional elicitation), and informal
consultations with available adolescents/young adults (e.g., Blackhart et al., 2009; Williams,
2007; Zvolensky et al., 2001). Loosely following the format of the ATSS (Davison et al.,
1987), the A-DISS is set at a party where the participant overhears a conversation about
them (Rejection) or a teacher (Neutral). Graduate and undergraduate research assistants
wrote scripts describing a man or woman, containing 15- 25 second ‘segments’ of dialogue
to be read by two voice actors (1 man/ 1 woman), allowing for binary gender matching of
pronouns/actors across conditions and to minimize potential gender bias. Segments were
drafted over several months and revised through informal focus groups composed of men
and women undergraduates (/7= 12), non-college attending young adults (7= 2), and high-
school students (7= 2). From this, 18 Rejection and 17 Neutral segments were identified for
recording and validation testing.

Selected segments were audio recorded and edited in Audacity freeware (Audacity Team,
2019) to ensure high overall sound quality as well as consistency across segments, condition
(Rejection vs. Neutral), and gender pronouns used (men vs. women). Once the substantive
content of the recordings was finalized, background noise (e.g., indiscernible conversations)
was added to build realism.

Stage 1: A-DISS Script Segment Selection & Preliminary Validation

Participants—College students 18+ years of age were recruited via SONA for a study on
affective responding to social situations in exchange for course credit at a large
Southwestern university. Fifty participants completed the study (Mage = 19.17 years, SDjge
=1.74, range = 18-25 years; 70% Ciswomen; 30% Cismen). The plurality of participants
identified as White (40%), followed by Black (22%), Hispanic (18%), multiracial (10%),
Asian (2%), and other (2%).
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Design & Procedure—Participants were informed that the study would examine how
people react to certain social situations without reference to conditions or affective targets.
After written consent, participants completed a brief set of demographic questionnaires (e.g.,
age, gender, race/ethnicity) and were introduced to the task by a research assistant. The
research assistant instructed participants to close their eyes, tune into the thoughts running
through their mind, then report on how they felt following each recorded segment (see
Supplemental Materials for full instructions). Consistent with recommended best practices
(Holmes & Mathews, 2010), participants were asked to imagine themselves in the situations
that were being described as if it were happening in real time (rather than as an outside
observer). After random assignment to task conditions via block randomization, participants
were given pre-recorded condition-specific task instructions: *“/magine that you have arrived
early to a party at a friend’s house in the late afternoon early evening. In the next room you
overhear two people talking about [you a teacher you do not know]. They don’t know that
Yyou are listening, but you know that it’s [you/a teacher from your school] that they are
talking about”

Segments were presented in randomized order to minimize ordering effects within condition.
Segments included gender-matched pronoun references for men and women. A sample
segment for women in the Rejection condition:

Man: Did you see what she was wearing?

Woman: She looked ridiculous!

Man: | still can’t believe it!

Woman: Right? Like, who would walk out of the house like that?
Man: | have no idea!

Woman: And | mean, everyone was talking about it!

Man: I could never imagine wearing that in public.

A sample segment for men in the Neutral condition:

Man: How do you like that class by the way?

Woman: | dunno - it’s pretty boring.

Man: Yeah — the teacher kind of drones on.

Woman: It’s seriously so hard to sit through the entire class most days!

Man: Yeah, and it’s not like the material is hard | just can’t pay attention when the teacher
sounds like a robot!

Woman: Do you think that’s what he always sounds like?
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Man: Probably.

After each segment, participants rated their acute emotional states. After the final *blinded’
emotional reactivity rating, participants completed a brief post-task computer questionnaire
and funneled debriefing interview. Once participants were informed about the purpose of the
study, they were given printed transcripts of all of the segments they had listened to (either
Rejection or Neutral) and asked to provide ‘unblinded’ feedback. As before, written
transcripts were all presented in randomized order to minimize ordering effects.

Measures

Acute emotional reactivity (Blinded).: Self-reported emotional responses to each segment
of the audio recordings were measured using single items from the well-established
Subjective Units of Distress Scale (SUDS; Gotlib, Traill, Montoya, Joormann, & Chang,
2005; Wolpe, 1958). Participants rated current levels of feeling anxious, rejected, insecure,
annoyed, bored, and happy from 1 (Not at all) to 9 (A /o) immediately pre-task (baseline)
and following each individual segment.

Post-Task Measures (Unblinded).: Participants were provided written transcripts of each of
the segments and asked to rate them on a scale of 0 (Not Realistic at All) to 10 (Very
Realistic).

Baseline Measures (Blinded).: Participants completed demographic surveys and measures
of SA during the baseline questionnaire period for descriptive purposes. The Social
Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998) contains 20-items rated on a 0
(not at all)to 4 (extremely) scale indicating how much each characteristic is true of the
participant (e.g., “I have difficulty talking with other people™) resulting in a possible sum
score range of 0-80. The SIAS evidences good internal consistency (e.g., a = .95 in current
sample) and stability over time (e.g., re-test coefficients >.90; Mattick & Clarke, 1998).

Data Quality.: Participants were assessed on their recall of study instructions with open-
ended, face-valid, study-specific items (e.g., How many actors were present? Where did this
scenario occur?) and confirmed whether they provided valid responses. Participants who
failed multiple recall items or self-declared that they provided spurious responses were
excluded from the final analyses.

Analytic Approach & Results

Data Quality and Descriptive Statistics.: One participant failed multiple data quality
check/recall items and another participant self-disclosed providing spurious responses. Both
were excluded, resulting in 25 participants in the Neutral (72% Ciswomen; M= 19.5 years,
SD=1.9) and 23 in the Rejection (70% Ciswomen, M= 18.8 years, SD = 1.4) condition.
The total sample reported a mean level of 25.38 (SD = 17.59) on the SIAS; participants in
the Neutral condition reported a mean of 22.8 (SD = 17.18) while those in the Rejection
condition reported a mean of 28.8 (SD = 17.87). Chi Squared and independent sample t-tests
did not reveal any statistically significant differences on gender, age, or SA symptoms across
conditions (p’s > .05).
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Identifying Segments.: Segments were evaluated based on the extent to which they elicited
the expected emotional reactions under ‘true’ research task settings (i.e., blind to the purpose
of the study) and the unblinded feedback after debriefing using descriptive analyses/figures.
Rejection segments were rated on the extent to which they elicited greater anxiety, rejection,
and insecurity compared to baseline levels and one another. Neutral segments were
examined as to the extent negative affect was the same or lower than baseline levels and one
another. All segments were further evaluated on realism ratings.

A series of one-way ANOVAs indicated no significant baseline differences across any SUDS
rating £’s(1, 46) < 2.61, p’s > .05). Across all 18 of the Rejection segments, the mean SUDS
values ranged from 5.05-6.35 on anxiety (as compared to M= 3.69, SD = 2.52 across the
sample at baseline), 5.16-7.35 on rejection (M= 2.71, SD = 2.52 at baseline), 5.45-7.35 on
insecurity (M= 3.77, SD = 2.74 baseline), 1.47-2.74 on happiness (M =5.88, SD=1.98
baseline), 5.05-7.25 on annoyance (M= 2.54, SD = 2.08 baseline), and 1.94-3.72 on
boredom (M= 3.90, SD = 2.10). The mean realism ratings ranged from 6.00-7.73. As such,
all Rejection segments were considered reasonably realistic, and determined to have
increased negative affect, and decreased positive affect, from baseline.

Mean responses on the segments were then compared against each other to identify cutoffs
for inclusion. As we wanted the Rejection condition to elicit above average feelings of
rejection, insecurity, and anxiety we selected segments with the highest observed means,
noting that 5 is the midpoint of the 1-9 rating scale. Thus, segments with an average
rejection or insecurity rating below a 6.00 or anxiety rating below a 4.95 were excluded (n=
6). The remaining segments were ranked by realism ratings and the bottom four (with values
< 6.62) were cut. The final eight Rejection segments averaged 5.64 (SD = 2.63) on anxiety,
6.88 on rejection (SD = 2.61), 6.65 (SD = 2.74) on insecurity, 1.94 (SD=1.81) on
happiness, 6.02 (SD = 2.78) on annoyance, and 2.71 (SD = 2.46) on boredom. For segment-
specific ranges on core negative affect variables, see Figure 1.

Across the 17 Neutral segments, the mean SUDS values ranged from 1.50-2.73 on anxiety,
1.00-3.10 on rejection, 1.08-4.00 on insecurity, 2.18-4.96 on happiness, 1.96-4.59 on
annoyance, and 3.13-4.87 on boredom. The mean realistic ratings ranged from 6.13-8.04.
Overall, the Neutral segments were considered reasonably realistic and most did not
significantly increase/decrease any affect rating. As we did not want the Neutral condition to
increase any of the negative affect responses connected to rejection, we sought segments
associated with the lowest/below average feelings of rejection, insecurity and anxiety, as
well as average-to-above average feelings of boredom. Thus, segments with an average
rejection rating above 1.50 (primary comparator), insecurity rating above 2.00, or anxiety
rating above 2.50 were cut (/7= 4). Given the distribution of scores, segments with an
average boredom rating below 3.50 were cut (/7= 1). The remaining segments were ranked
by realism ratings and the bottom four (values < 6.60) were cut. The final in eight Neutral
segments averaged 1.88 on anxiety (SD = 1.56), 1.22 rejection (SD=0.73), 1.31 on
insecurity (SD=0.89), 3.76 on happiness (SD = 2.29), 3.14 on annoyance, (SD = 2.55), and
4.10 on boredom (SD = 2.60). For segment-specific ranges on core negative affect variables,
see Figure 1.
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Stage 2: A-DISS Validation

Participants—College students 18+ years of age were again recruited from an online
SONA pool at a large Southwestern university in exchange for course credit. Participants
were excluded if they had participated in Study 1. Fifty-two participants aged 18-25 years
attended the laboratory visit (See Table 1 for Sample Demographics and Between Group
Comparisons across Experimental Conditions).

Design & Procedure—As outlined above, the first stage data was used to select the top 8
Rejection and 8 Neutral segments for the second stage (see Supplemental Material for final
transcripts; for recordings, contact first author). The content of the selected segments was
evaluated and organized in a set presentation order. As before, participants were randomized
into conditions (presented by RAs blind to condition assignment), listened to each segment,
and provided “blind’ emotional reactivity ratings. Unlike before, participants completed a
longer baseline questionnaire to assess for potential moderators, provided one- and five-
minute post-task emotional reactivity ratings to examine the duration of effects, provided
additional task ratings, and did not provide ratings on written transcripts. After the task and
before the one-minute rating, participants sat quietly. After the one-minute rating,
participants completed post-task questionnaires on their recall of the task instructions/
scenario (used as data quality/validity checks), then completed the five-minute post-task
rating.

All SUDS data are presented for descriptive and comparative purposes. In addition to testing
main effects of condition on acute emotional responding, baseline reported gender, SA, and
depression symptoms were tested as potential moderators.

Measures

Acute emotional reactivity and post-task measures (Blinded).: Participants completed the
same SUDS items as before (i.e., anxious, rejected, insecure, annoyed, bored, happy), plus
‘angry’, on the same 1 to 9 scale (Gotlib et al., 2005; Wolpe, 1958). All SUDS were assessed
immediately pre-task, following each individual segment, and one- and five- minutes post-
task. At the end of the task, participants were asked to rate the extent to which they were
able to imagine themselves in the scenario on a scale of 1 (not at all) to 10 (very well).

Baseline Measures/Potential Moderators.: In addition to the demographic, data quality,
and SA (SIAS a = .89 in current sample) measures described in Stage 1, participants in
Stage 2 also reported on their depression symptoms. The Center for Epidemiological Studies
Depression Scale (CESD; Radloff, 1977) contains 20-items rated on a O (rarely or none of
the time [less than 1 day])to 3 (most of the time [5-7 days]) scale, reflecting how often each
of the symptoms occurred within the past week, resulting in a possible sum score range of
0-60. The CESD evidences good internal consistency (e.g., a = .82 in current study) as well
as convergent and divergent validity with other measures of depression and anxiety (e.g.,
Amtmann et al., 2014).
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Analytic Approach & Results

Data Quality & Coding.: Two participants failed multiple recall items; however, we elected
to retain these cases as a more conservative test of task efficacy under conditions where data
quality is not screened/questionable data is not identified (substantive findings do not change
with their exclusion). One participant opted not to complete the CESD, but otherwise
provided complete data; they were excluded from only the analyses where depression was
included as a variable. Participants’ post-task ratings on their ability to imagine themselves
in the scenarios were similarly high across conditions (Table 1).

The single item SUDS were used to reflect each emotion at baseline, one-, and five-minute
post-task. One-way ANOVAs confirmed no condition differences on any baseline SUDS
values (p’s > .05). Within each condition, participants reported similar mean levels of all
eight SUDs emotional responses to each segment. As shown in Figure 2, with the exception
of the first Rejection segment (R1), all of the remaining Rejection segments (R2-R8) had
average rejection and insecurity ratings above 5 and anxiety ratings above 4. With the
exception of N4 and N6, all of the Neutral segments had negative affect ratings below 2.
Therefore, we took the participants’ average of each SUDS emotion across the eight
segments to reflect their “during task response” on that emotion (designated as T1 in Figures
3-4).

A-DISS Condition on Acute Emotional Responding.: A series of repeated measures
ANCOVASs with a between-subjects factor (condition) were conducted predicting the acute
emotional responses during the task (T1), 1-minute post-task (T2), and 5 minutes post-task
(T3) while controlling for baseline values. Significant between-subjects’ effects (condition)
on all emotional responses and within-subjects (time) effects for feeling anxious, rejected,
insecure, annoyed, and angry (but not bored or happy), were found (Table 2). There were
also between x within subjects’ effects on feeling anxious, rejected, insecure, annoyed, and
angry, but not happy or bored. Within-subjects contrasts indicated significant condition x
time linear effects for feeling anxious, A1, 48) = 20.79, p< .001, Partial n2 = .30, rejected,
A1, 49) = 31.08, p< .001, Partial n2 = .39, insecure, A1,49) = 29.44, p< .001, Partial 12
= .38, annoyed, A1, 49) = 16.78, p< .001, Partial n2 = .26, angry, A1, 49) = 34.31, p
<.001, Partial 2 = .41, and happy, A1, 49) = 4.60, p=.037, Partial 2 = .09. There were
also significant condition x time quadratic effects for feeling rejected, A1, 49) =5.93, p
=.019, Partial n2 = .11, and insecure, A1, 49) = 10.24, p=.002, Partial n2 = .17. Neither
linear nor quadratic effects were statistically significant for boredom (p’s > .05). Figure 3
depicts the adjusted mean and 95% Confidence Intervals for all of the condition x time
effects.

Criterion & Discriminant Validity for Rejection.: During the task (T1; Figure 3), the
Rejection condition was associated with increased negative affect (anxiety, rejection,
insecurity, annoyance, and anger), decreased positive affect (happiness), and decreased
boredom levels. One minute after the task (T2), Rejected participants continued to report
elevated feelings of rejection and anger (but not other negative affect) compared to the
Neutral condition. Rejected participants also reported elevations in feeling happy and bored
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relative to T1, but not as happy or bored as those in the Neutral condition at the same
timepoint.

Criterion & Discriminant Validity for Neutral.: Neutral condition participants did not
evidence any statistically significant increases on any emotion during or after the task.
Overall, the Neutral condition reported stable, or slightly (but not statistically significant)
lower, negative emotions compared to baseline levels.

Task Recovery.: Five minutes after the task (T3), participants returned to their conditions’
respective baseline mean and generally had similar means to each other. The only exception
was boredom — where those in the Neutral condition reported higher levels than those in the
Rejection condition.

Generalizability.: A series of 2 (Condition) x 2 (Gender) ANCOVAs tested for gender
differences on task emotions (T1) controlling for baseline levels. There were no main nor
interaction effects of gender on any acute emotions (0’s > .05); as such, no additional data
are reported. A post-hoc 2 (Condition) x 3 (Race/Ethnicity) ANCOVA tested for differences
on task emotions (T1) controlling for baseline levels among participants who identified as
White, Black, or Hispanic (see Table 1 for identity distributions across condition). There
were no main nor interaction effects of race/ethnicity on any acute emotions (¢’s > .05); as
such, no additional data are reported.

Differential Emotional Responding (Condition x SA/Depression Symptoms).: A series
of regressions were conducted using Model 1 of the SPSS 26.0 PROCESS Macro (Hayes,
2018). Relevant task SUDS (T1) were specified as the outcome with the Condition x
symptoms as the primary predictor, while controlling for main effects of Condition, SIAS
scores, and CESD scores as well as baseline SUDS levels. All continuous variables were
mean centered to ease interpretations of the plots. As main effects of Condition remained
significant across analyses, only moderation effects are discussed below. Figure 4 depicts
estimated means for statistically significant effects.

To examine SA, a series of regressions were conducted for SIAS on task (T1) anxiety,
rejection, insecurity, angry, and annoyed controlling for baseline levels of that same
emotion, main effects, and CESD scores. Analyses indicated significant SA x Condition
moderation effects on T1 anxiety, A5,45) = 14.27, p< .001, /2 = .61, T1 rejection, A5,45)
=30.04, p<.001, RZ = .77, and T1 insecurity, A5,45) = 26.30, p< .001, R2 = .75. Of the
total variance, the interaction terms specifically accounted for 8.3% variance in T1 anxiety,
4.3% variance in T1 rejection, and 5.8% variance in T1 insecurity. Among those in the
Rejection condition only, those with greater SA became more anxious, rejected, and insecure
than those with below average SA. While the overall models were statistically significant,
there were no main nor moderation effects of SA on feeling angry or annoyed (o’s >.05).

To examine depression, a series of regressions were conducted for CESD on task (T1)
anxiety, rejection, insecurity, anger, and annoyance while controlling for SIAS scores.
Analyses indicated a statistically significant moderation of depression on T1 anxiety, A5,45)
=12.15, p<.001, R% = 58, T1 rejection, A5,45) = 29.00, p<.001, A2 = .76, and T1
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insecurity, A5,45) = 22.36, p< .001, A% = .71. Of the total variance, the interaction terms
specifically accounted for 4.3% variance in T1 anxiety, 3.6% variance in T1 rejection, and
2.6% variance in T1 insecurity. Within the Rejection condition alone, those with greater
depression reported feeling more anxious, rejected, and insecure than those with below
average depression. While the overall models were statistically significant, there were no
main or moderation effects of depression on feeling angry or annoyed (¢’s >.05).

Discussion

The aim of the present study was to develop and validate a social rejection task to clarify the
distinct and transdiagnostic mechanisms of SA and depression. From the outset, the task
needed to effectively elicit relevant emotional responses (e.g., anxiety, rejection, insecurity),
include a comparable control condition, be realistic, and feasible for most researchers.
Preliminary findings support the reliability, validity, and perceived realism of the A-DISS as
well as the ability for participants to imagine themselves in both conditions. The Rejection
condition segments successfully and consistently elicited greater negative affect (rejection,
anxiety, insecurity, annoyance, anger) compared to baseline values and the Neutral condition
segments. The Neutral condition evidenced stable affect levels across time. These effects
were consistent across gender and the major racial/ethnic categories represented in our
sample (White, Black, Hispanic). As expected, participants with elevated SA randomized to
the Rejection condition reported greater rejection, insecurity, and anxiety. Participants with
elevated depression also reported greater rejection and insecurity. Unexpectedly, participants
with elevated depression also reported elevated anxiety, but not anger, during the Rejection
condition. As SA and depression symptoms were both included as covariates in testing for
moderating effects, the interaction terms reflect the unique variance accounted for above and
beyond main effects or co-occurring symptoms. Overall, findings provide preliminary
validation data for the A-DISS as a novel peer rejection task that sheds light on some of the
transdiagnostic vulnerabilities associated with SA and depression.

Findings with the A-DISS replicate effects suggested by theory and existing rejection tasks
(e.g., Blackhart et al., 2009) and extends the existing work in critical ways. The Neutral and
Rejection conditions effectively elicited affective reactions across two studies, providing
strong initial support for the internal validity of the task. We extend previous research by
using a matched Neutral condition where participants imagined the same scenario, in the
same social setting, where similar negative language was used to talk about a teacher (i.e.,
language was relevant other- rather than self-focused). The Neutral condition controls for
important conceptual (e.g., social setting) and methodological (e.g., time, instructions)
confounds present in other experimental manipulations of rejection. Effects were driven
entirely by response to Rejection specifically, rather than features of the A-DISS
manipulation broadly (e.g., imagining oneself at a party) or competing effects driven by the
Neutral condition response (e.g., decreased negative affect that could result from
acceptance). Consistent with other work, the current findings also show that the affective
reactions to, and recoveries from, rejection were multidimensional and occurred on different
timescales (e.g., Zadro et al., 2006), highlighting the importance of examining affective
responses beyond positive and negative response types.
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SA moderated the effects of rejection on the A-DISS on acute anxiety, rejection, and
insecurity, consistent with prior work and theory indicating that individuals with SA are
more vulnerable to perceived rejection (e.g., Bautista & Hope, 2015; Levinson, Langer, &
Rodebaugh, 2013; Spence & Rapee, 2016). Individuals high in SA report greater anxiety and
negative cognitions about themselves in response to negative feedback and display a more
pronounced attentional bias toward negative social cues than those low in SA (Bautista &
Hope, 2015). Taken together, these results suggest one path wherein SA symptoms may be
maintained: exaggerated reactivity to social rejection may strengthen fears of rejection,
leading to an increase in social avoidance and a decrease in social skills practice, further
maintaining symptoms of SA, potentiating reactivity, and increasing the possibility of
rejection in the future. As this specific pathway was not tested in the current study, future
research is needed. For example, future studies could examine whether cognitions related to
fear of rejection mediate the associations between SA and social avoidance or withdrawal.

Findings for depression only partially supported prior work and theory (Platt, Kadosh, &
Lau, 2013; Seidl et al., 2020; Slavich et al., 2010). Individuals with elevated depression felt
more rejected, insecure, and anxious after the Rejection condition compared to those with
low depression or those exposed to the Neutral condition. Repeated exposure to rejection
paired with greater sensitivity to rejection may account for the development and
maintenance of depressive symptoms (e.g., social withdrawal; negative cognitions of self-
worth); in turn, depression symptoms may also increase rejection experiences and perpetuate
into ever increasing problems (Kupferberg et al., 2016; Platt et al., 2013; Slavich et al.,
2010). That depression was associated with anxiety, even after controlling for SA symptoms,
suggests a greater convergence in affective experiences during acute states of rejection than
expected (see Eysenck & Fajkowska, 2017). That depression was not associated with anger
or annoyance during Rejection in spite of prior work showing these effects (e.g., Jobst et al.,
2015), could be a function of differing methodologies (e.g., Cyberball vs. A-DISS) or gender
compositions in study samples (e.g., 70% men in Jobst et al., 2015 vs. 62% ciswomen in
Study 2). Prior work has noted that men who adhere to traditional gender norms and display
externalizing behavior, such as anger, are at greater risk for depression and are more prone to
reporting anger/resentment in response to Rejection, whereas women are more prone to
internalizing responses such as anxiety (Genuchi, 2015; Jobst et al., 2015). Our sample size
was too small to test possible three-way interactions across gender, symptoms, and condition
or more complex models that considers intersecting identities (e.g., race/ethnicity and
gender; Vargas, Huey, & Miranda, 2020). Future work should directly test this in larger
samples adequately powered to do so.

The A-DISS differs from other rejection tasks in important ways. The most commonly used
tasks in the field are not feasible in most research settings due to cost, staffing, and time
(e.g., Yale Interpersonal Stressor; Stroud et al., 2000) or lack a socially-oriented Neutral
condition and have questionable ecological validity (Cyberball; Williams et al., 2000). Less
commonly used tasks that we are aware of address some, but not all, of these issues. For
example, the Island Getaway Task is engaging, computerized, and involves negative peer
feedback; however, it is contextualized as a game and the social-oriented comparison
conditions are not neutral (Funkhouser et al., 2018; Kujawa, Arfer, Klein, & Proudfit, 2014).
The recently developed Behind Your Back (Cole et al., 2014) task for adolescents is similar
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to the Rejection condition of the A-DISS; however, to our knowledge it has not been
validated with young adults, includes only mean/rejection content, and differs on the level of
imagined engagement. The A-DISS is most similar to the ATSS paradigm overheard
conversation and teaching assistant tapes (Davison et al., 1984; 1997), but differs largely in
terms of purpose (i.e., mood induction procedure vs. stimulating certain cognitions and
qualitatively coding content), specific content, and standardization. The use of a Neutral
condition that was procedurally and conceptually identical to the Rejection condition (i.e., in
both cases overhearing people talking at a party) was designed to minimize methodological
biases. Prior studies where the social stressor (e.g., giving a speech) and neutral conditions
(e.g., reading a magazine) differ both procedurally (e.g., the extent to which the participant
has to actively do something; Buckner et al., 2011) and conceptually (e.g., giving a speech is
clearly a social context whereas reading a magazine alone has no clear social components to
it), confounds the extent to which social stress or rejection is eliciting real-time symptoms,
rather than social context or stress more broadly. Having a teacher (c.f., themselves) as the
target of the conversation was designed to provide a meaningful control with similar content
that most adolescent/young adult participants could connect to, while also minimizing the
potential perception of rejection. Whereas tasks like Cyberball attempt to extinguish the less
tangible features of the social context to avoid any potential confounds (e.g., physical
setting; verbal cues), the A-DISS attempts to model some of the features of the social
context to improve the generalizability of findings to populations at high risk for SA and
depression (adolescents/young adults in school). Nevertheless, tailoring the Neutral content
in this way does make the task less generalizable to other samples and contexts (e.g., non-
college attending young adults); researchers seeking to use both conditions of the A-DISS in
different populations may consider incorporating other conversation targets and contexts in
the Neutral scripts that are developmentally/contextually relevant (e.g., employers for non-
college attending young adults). Ultimately, researchers may find the A-DISS more or less
preferable to that of existing rejection tasks based on conceptual (e.g., the party setting),
methodological (e.g., online administration), or feasibility (e.g., software access) concerns.

The current study should be considered in light of several limitations. Although these data
offer preliminary support for a fairly generalizable sample of young college students, future
validation work with adolescents is needed. As a preliminary test, we did not select
participants for specific levels of clinical symptoms nor exclude for any comorbidities which
may have attenuated or conflated the effects of SA and depression. We also did not measure
participants’ prior experiences of rejection, which may have influenced their interpretations
and responses to the A-DISS while also being confounded with their current level of SA or
depression symptoms (Blote, Kint, & Westenberg, 2007; Erath, Flanagan, & Bierman, 2007;
Gazelle & Ladd, 2003). In designing the A-DISS scripts, we further sought to balance the
need to attenuate the possible effects of gendered language to achieve internal validity, while
also acknowledging that gender dynamics are not standardized in daily life and contribute to
differential experiences of rejection, SA, and depression (Akibar, Niemann, Blumenthal, &
Vosvick, 2019). For example, as shown in the Supplemental Materials, the actors read
identical lines for the recordings designated for men and women across conditions. The
exception to this were the final two Rejection segments where one actor taunts the other
about being attracted to the participant. As we expected the majority of participants to more
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easily and closely identify with a heteronormative culture, the lines were swapped so that the
male voice actor was taunted about their attraction to participants identified as women, while
the female voice actor was taunted about their attraction to participants identified as men. In
the current study, 0% of participants self-identified as a gender minority and the three cases
who identified as a sexual minority were randomly assigned to the Neutral condition which
precluded us from exploring these dynamics further. However, considering the use of gender
pronouns in laboratory tasks and measures as well as the impact on real-time responding is
an important avenue for future research (Cloutier, Dunham, Cochrane, & Blumenthal, in
press; Lindner, Martell, Bergstrom, Andersson, & Carlbring, 2013). Finally, we conducted
relatively intense assessments across an ~10-minute period. Some work has noted that the
strongest effects of rejection on affect may be delayed following a period of rumination
(Blackhart et al., 2009). As such, studies with longer post-task assessment periods are
warranted.

The current study offers preliminary findings that may inform a breadth of methodologically
and clinically innovative research. Methodologically, future work could consider
incorporating additional contextual cues (e.g., video/picture of a party scene) and task-
specific moderators (e.g., specifying relationships to the voice actors) into the
manipulations, collecting physiological data to examine parallel physiological processes
(e.g., increased skin conductance, heart rate, cortisol), or conducting multi-level models on
segment level data to better quantify rejection reactivity (Bilsky, Cloutier, Bynion, Feldner,
& Leen-Feldner, 2018; Cole et al., 2014; Litt & Stock, 2011; Teunissen et al., 2012;
Venturini et al., 2016). Additional work could also employ within subjects designs as well as
focus on other features of validity and examine specific clinical targets such as vividness,
engagement, negative appraisals, and post-task rumination (Cole, Zelkowitz, Nick,
Lubarsky, & Rightsm 2019; Holmes & Matthews, 2010; Lackner & Fresco, 2016;
Scheveneels, Boddez, Vervliet, & Hermans, 2016). Such efforts might incorporate clinical or
transdiagnostic assessments to identify converging and diverging features of task reactivity
while clarifying or ruling out comorbidities (Conway, Starr, Espejo, Brennan, & Hammen,
2016; Stanton, McDonnell, Hayden, & Watson, 2020). Given the broad theoretical relevance
of rejection to other emerging problems (e.g., substance use), research examining the extent
to which reactivity to laboratory-induced rejection is associated with concurrent and long-
term problems is a particularly promising area (Blumenthal, Cloutier, Douglas, Kearns, &
Carey, under review; Cloutier, Blumenthal, Trim, Douglas, & Anderson, 2019; Lakin,
Chartrand, & Arkin, 2008). Lastly, although findings were consistent across study samples
with differing racial/ethnic backgrounds as well as in the post-hoc explorations of White,
Black, and Hispanic identities as moderators, studies with larger, more diverse samples are
needed to directly test for generalizability and consider potential cultural differences
(Gerrard et al., 2014).

Clinical Implications

Our work, in conjunction with past findings, suggests that effective SA and depression
treatments may share a broad overarching structure (e.g., cognitive behavioral therapies) that
target similar affective reactions elicited by social rejection (Epkins & Heckler, 2011; Garber
& Weersing, 2010). Individuals experiencing elevated SA, depression, or both may benefit
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from reducing anxious arousal, restructuring maladaptive cognitions, and increasing
behavioral engagement in response to social rejections. These findings suggest that tailoring
broad evidence-based approaches to target specific affective reactions to transdiagnostic
stressors may improve outcomes for individuals with SA and depression symptoms.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure la-b.
Study 1: Negative emotional responding of the final selected segments across (1a) Neutral

and (1b) Rejection conditions. SUDS = Subjective Units of Distress Scale; Numbers paired
with ‘N’ or ‘R’ along the X axis correspond to specific segments within the Neutral and
Rejection conditions, respectively.
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Figure 2a-b.
Study 2: Negative emotional responding at the segment level across (2a) Neutral and (2b)

Rejection conditions. SUDS = Subjective Units of Distress Scale. Numbers paired with ‘N’
or ‘R’ along the X axis correspond to specific segments within the Neutral and Rejection
conditions, respectively.
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Figure 3a-g.

anditiongx time RM ANCOVA predicting Subjective Units of Distress Scale (SUDS)
during the task (segment average), one- and five-minute post task (controlling for baseline).
Adjusted means and 95% CI are plotted. T1 = during task (segment average); T2 = one-
minute post-task; T3 = five-minute post-task.
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Figure 4a-f.

Statistically significant condition x social anxiety (SIAS; 4a,c,e) and condition x depression
(CESD; 4b,d,f) regressions predicting relevant task (T1) Subjective Units of Distress Scale
(SUDS; segment average) while controlling for baseline values as well as SA and depression
symptoms.
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Study 2 Sample Demographics and Between Group Comparisons across Experimental Conditions

Table 1.

Variable Total Sample  Rejection Neutral
(n=52) (n=26) (n=26)
Gender 71 (%)
Cismen 20 (38.5%) 13 (50.0%) 19 (73.1%)
Ciswomen 32 (61.5%) 13 (50.0%) 7 (26.9%)

Sexual Orientation 77 (%)

Heterosexual 49 (94.2%)
Gay/Lesbian 2 (3.8%)
Bisexual 1(1.9%)
Race/Ethnicity 77 (%)
Hispanic 14 (26.9%)
White 14 (26.9%)
Black 21 (40.4%)
Asian 0.0%
Multiple 2 (3.8%)
Other 1(1.9%)
Age M (SD) 20.40 (1.88)
Social Interaction Anxiety Scale M (SD) 24.42 (12.75)
JCenter for Epidemiological Studies Depression Scale M (SD) 14.53 (7.78)
Mental Imagery Engagement M (SD) 6.65 (2.68)

26 (100%) 23 (88.5%)
0 2 (7.7%)
0 1(3.8%)

3 (11.5%) 11 (42.3%)
8 (30.8%) 6 (42.9%)
14 (53.8%) 7 (26.9%)

0 0
0 2 (7.7%)
1(3.8%) 0

20.31(1.91)  20.5(1.88)
22.15(12.71)  26.69 (12.62)
12.04 (6.39)  16.92 (8.35)

6.23(2.83)  7.08(2.50)

Note: Chi Square and one-way ANOVA tests evaluated whether experimental groups differed on any of the baseline characteristics; variables that

were statistically different (o <.05) across groups are bolded.

1 . - .
=51 for analyses with depression included as one participant opted not to complete the CESD.
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Condition x Time Repeated Measures ANCOVA on Acute Emotional Responding

Table 2

Between Subjects

Within Subjects

Condition Error Time Condition x Time Error
Partial Partial Partial
SUDS df F 7 df df F 7 df F 7 df
Anxious 1 1341 op** 48 2 465 09~ 2 1191 op** 96
Rejected 1 4624 49*** 49 2 1633  og*™* 2 2170 g *** 98
Insecure 1 2709 g™ 49 2 1134 qg¥* 2 2204 g 98
Angry 1 3869 4™ 49 2 1876 gt 2 1597 o5t 08
Annoyed 1 2291 go*** 49 2 665  qp** 2 1105 g%t 98
Happy 1 410 gg* 49 2 081 .02 2 293 .06 98
Bored 1 1628 5** 48 2 170 03 2 181 .04 96

Note. SUDS = Subjective Units of Distress Scale.

*
p<.05.

Ak
p<.0L.

Hokh

p<.001.
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