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Abstract

Background Previous research has shown that high levels of trait social anxiety (SA) disrupt the social repair processes fol-
lowing a painful social exclusion, but the cognitive mechanisms involved in these processes and how trait SA may disrupt
them remain unknown.

Methods We conducted a preregistered study on Prolific participants (N=452) who were assigned to experience either social
exclusion or inclusion and were then exposed to follow-up opportunities for social reconnection.

Results Moderated mediation analyses revealed that irrespective of levels of SA, participants responded to social pain with
heightened approach motivation and greater downstream positive affect. Exploratory analyses revealed that heightened desire
to affiliate was driven by increased curiosity and attention to social rewards. Moreover, higher SA was associated with lower
overall desire to affiliate and this relationship between SA and affiliation was mediated by diminished reward responsiveness.
Conclusions Findings highlight the roles of goal pursuit and social reward responsiveness in social repair and how high

levels of trait SA may disrupt these processes.

Keywords Social pain - Social anxiety - Social rewards - Curiosity - Prediction error

When others reject or exclude us, the need to belong
becomes thwarted (Zadro et al., 2004), eliciting feelings of
social pain (Eisenberger, 2015; Eisenberger et al., 2003).
Social pain is an emotional distress signal that activates
neurological response patterns resembling physical pain,
highlighting the importance of forming social bonds for our
ancestors’ survival and reproduction (Eisenberger, 2012;
MacDonald & Leary, 2005).

Of course, signaling that damage to a social network has
taken place is only helpful if it motivates a functional or
adaptive response. Adaptive behaviours within this context
may include those that re-establish or promote new social
bonds or protect against further social ostracism. In this
vein, researchers have discovered that when there is reason-
able opportunity for social connection following exclusion,
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people often increase their efforts to bond with others by
becoming more affiliative (Narayanan et al., 2013). Excluded
participants also engage in more generous acts toward oth-
ers and make attempts to increase their proximity to others
(Chester et al., 2016; DeWall et al., 2009; Maner et al., 2007,
Mead et al., 2011; Romero-Canyas et al., 2010; Sommer &
Bernieri, 2015). Moreover, excluded participants increase
their affiliative efforts through reciprocal interpersonal
behaviours, such as mirroring, even when exclusion has
made them less trusting and more critical of others (Derfler-
Rozin et al., 2010; Sommer & Bernieri, 2015).

Social Anxiety and Dampened Desire
to Reconnect

Notably, certain trait-like tendencies appear to undermine
this social repair process. In particular, studies have shown
that those with high trait levels of social anxiety (SA) do
not heighten their affiliative efforts in response to socially
painful events (Hudd & Moscovitch, 2020; Maner et al.,
2007), an effect that remains robust even after controlling
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for depressive symptoms (Mallott et al., 2009). These
effects could inform pathways through which SA symp-
toms become elevated and maintained. To this end, Fung
and Alden (2016) showed that the intensity of social pain
following social exclusion in an initial social encounter
mediated levels of anxiety participants experienced in
anticipation of a subsequent social interaction, suggesting
the negative impact of social pain may be carried forward
into future social encounters. Social repair processes may
function to alleviate the sustained negative effects of social
pain and, in their absence, individuals might carry with
them the full weight of a socially painful event.

There are at least two ways that high levels of trait SA
may impede individuals from approaching and affiliat-
ing with others in the face of painful exclusion. SA has
long been characterized as a fear-based problem (Clark
& Wells, 1995), in which symptoms are borne out of
beliefs that the self is fundamentally deficient and that
such self-flaws be concealed from others to prevent nega-
tive evaluation (see Moscovitch, 2009). Entering social
interactions with such negative appraisals of the self in
relation to others may lower their threshold for perceiving
threat cues that signify the possibility of social rejection
(Bantin et al., 2016; Harb et al., 2002). Thus, oversensitiv-
ity to threat (e.g., excessive attention and responsivity to
threat signals) may be one important factor that motivates
people with high SA to prevent further damage and “cut
their losses” by socially withdrawing in response to social
exclusion, rather than heightening their affiliative efforts
(see also Bielak & Moscovitch, 2013; Moscovitch et al.,
2012, 2015; Steinman et al., 2014).

A second factor that may explain how high SA may
impede affiliation following exclusion emerges from a
growing body of research suggesting that SA symptomol-
ogy is not only driven by an overactive threat-avoidance
motivational system, but also an underactive reward-
seeking approach system, particularly within interpersonal
contexts (see Blay et al., 2021; Weisman et al., 2011).
From this perspective, high SA may inhibit desire to affili-
ate, perhaps by dampening goal pursuit and social reward
responsivity in the face of painful exclusion. Indeed, evi-
dence is accumulating in support of the view that those
with high SA demonstrate a broad pattern of diminished
reward responsiveness (Richey et al., 2019). Individuals
with high SA also display reduced neural connectivity in
reward centres during resting states (Manning et al., 2015),
suggesting that even if rewards are recognized, higher SA
individuals may not have the capacity to respond emo-
tionally to the same degree as their low SA counterparts.
Studies have also found that participants with high trait SA
exhibit reduced neural activation in anticipation of social
rewards compared to the levels of activation exhibited in

response to social punishments or non-social (monetary)
rewards (Cremers et al., 2015; Richey et al., 2014).

A key component of the social repair process following
exclusion appears to be the activation of motivated social
goal pursuit, which, if successful, can promote height-
ened downstream positive affect—especially when a fea-
sible avenue for affiliative reconnection is made available
(Hudd & Moscovitch, 2020; Maner et al., 2007). To this
end, research has shown that the activation of goal-oriented
social approach motivations is associated with greater rec-
ognition of social reward potential (Anderson & Berdahl,
2002; Kunstman & Maner, 2011; Min & Kim, 2013) and that
excluded participants become more attentive to social reward
signals at early stages of cognitive processing (i.e., noticing
smiling faces) (DeWall et al., 2009). The pull of rewards
could explain why non-anxious individuals who have been
excluded tend to experience a heightened desire for social
reconnection, even when they are negatively affected by the
initial threat of exclusion. In contrast, people with social
anxiety disorder (SAD) displayed inhibit reward processing
while under scrutiny (Becker et al., 2017), suggesting the
looming threat of social evaluation may hinder their ability
to feel rewarded when receiving positive feedback. With-
out the “pull” of rewards, people with high SA may fail to
engage in this adaptive repair process.

Another factor contributing to differences between people
with high versus low SA in responding to social exclusion
may be related to whether social exclusion piques feelings
of curiosity, which in turn drives the desire for additional
information. Supporting this idea is the notion that social
exclusion is often painful precisely because it is unexpected
(Wesselmann et al., 2017). People tend to hold expecta-
tions about their relational value based on their potential to
develop meaningful interpersonal connections with others
and on others’ reciprocal desire for relational closeness with
them; therefore, when someone behaves in a manner that
violates these expectations—known as “relational devalua-
tion”—people experience social pain, alerting them to initi-
ate the social repair process (Leary & Springer, 2000; Leary
et al., 1998). This powerful emotional signal that alerts a
discrepancy between expectations and reality may be con-
ceptualized as a form of prediction error, which elevates
people’s curiosity and enhances their motivation to resolve
the discrepancy by seeking further information, ultimately
driving them toward the interpersonal and emotional rewards
associated with social reconnection (Gruber & Ranganath,
2019).

It is possible that social exclusion fails to pique high SA
individuals’ curiosity to seek additional information through
social reconnection because they expect to be rejected or
excluded and therefore do not experience prediction error
when their expectations are supported. Moreover, research
has shown that curiosity only prompts exploration when the
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cause of the prediction error is appraised to be manageable
(Gruber & Ranganath, 2019), and those with high SA may
find the problem insurmountable due to their perception of
themselves as having poor social competency (see Mosco-
vitch, 2009; Rodebaugh, 2009). In summary, in the face of
a threatening social exclusion, those with higher SA may be
less likely to shift into a state of curiosity-driven appetitive
goal pursuit, recognize social reward potential, and experi-
ence a heightened desire to affiliate.

Current Study Objectives and Hypotheses

The current study sought to investigate (a) whether height-
ened affiliation in the face of painful exclusion promotes
heightened downstream positive affect, (b) whether a goal-
pursuit mechanism involving curiosity and reward recogni-
tion facilitates this process, and (c) whether and how these
repair processes may become disrupted for those with higher
trait levels of SA. We investigated these research questions
by testing one primary model and two exploratory ones, as
described below.

We created an online experiment and recruited a sam-
ple of community participants in which participants were
first randomly assigned to 1 of 2 conditions where they
were either rejected or included and then provided with a
subsequent opportunity to engage with avatars whom they
were led to believe were other online participants. Proposed
mechanisms were assessed via self-report measures that
were administered in sequential fashion. This study was
preregistered on the Open Science Framework website at
https://osf.io/vc9fs/.

Primary Model

Our primary goal was to test a consecutive mediation
model' in which we predicted that exclusion (relative to
inclusion) would lead to greater social pain, which would
in turn increase social approach motivation, and finally
enhance downstream positive affect. The variables and pro-
posed relationships for this model were determined a-priori
and outlined in our study pre-registration materials. The

! Consecutive (or serial) mediation represents a causal chain,
whereby predictor variable X is hypothesized to have a causal impact
on mediator variable 1, which then subsequently causes an impact on
mediator variable 2, and finally, mediator 2 impacts outcome variable
Y (X — M1 — M2 — Y). This process differs from simultaneous (or
concurrent) mediation, which implies that predictor variable X has
a direct impact on 2 or more mediator variables at once, and subse-
quently, all mediator variables have a direct impact on outcome vari-
able Y at once (X — M1 & M2 — Y) (Hayes, 2017).
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theoretical foundation for this model and the basic relation-
ships between its factors were originally examined in Hudd
and Moscovitch (2020), and the present study was designed
to build upon and extend those preliminary findings.

Hypothesized SA Moderation Effect

We further predicted that this consecutive mediation effect
would be moderated by trait SA, such that only those with
low but not high levels of SA would respond to the pain
of exclusion with increased desire to approach and height-
ened positive affect. However, doubling the sample size to
achieve the necessary power to detect significant moderated
mediation effects (as suggested by Simonsohn, 2014) was
financially unfeasible if we also wished to give participants a
fair wage, which is dictated by Prolific policy as a minimum
of $6.50 USD per hour. Thus, consecutive mediation was
conceptualized as the primary research question, for which
our study was intentionally powered (see Sample Size and
Power Calculations below). Nonetheless, we still pursued
exploration of the moderated mediation effect in order to: (1)
observe variability in the strength of the consecutive media-
tion effect across levels of SA at a descriptive level, knowing
it was unlikely to meet p-value threshold for significance,
and (2) observe the simple moderation effect between SA
and social pain for predicting social approach motivation,
which we were sufficiently powered to observe and interpret.
Furthermore, we planned to compare this model with and
without current depressive symptoms entered as a covariate.
We sought to ensure effects pertaining to trait SA would not
be explained by concurrent low mood, as SA and dysphoria
often present comorbidly (Moitra et al., 2008) and low mood
could be reasonably expected to affect each variable of inter-
est. Others have taken a similar approach when examining
the effects of SA on social affiliation (Mallott et al., 2009).

Exploratory Models

We also aimed to test two exploratory mediation models
that investigated the effects of curiosity as well as reward
and threat anticipation and perception on social approach
motivation. The theoretical foundation for investigating
these variables was first discussed in Hudd and Moscovitch
(2020), where it was theorized that goal-pursuit and height-
ened reward perception might explain motivation to affili-
ate in the face of painful exclusion, and that SA symptoms
would likely moderate this effect. However, the roles of curi-
osity and reward and threat variables were only theorized in
Hudd and Moscovitch (2020) and not measured or examined
directly.
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Exploratory Model 1

Our first exploratory model was that social pain would
predict heightened curiosity and, in turn, increased per-
ception of social rewards and heightened approach moti-
vation for subsequent social activities (social pain — curi-
osity — reward perception — approach motivation). We
hypothesized that this effect may be moderated by trait SA
in two possible ways: that in response to higher levels of
social pain, those with high SA would either (a) experience
lower levels of curiosity and/or (b) perceive fewer social
rewards.” As in the primary model, we only expected to
have sufficient power to detect the consecutive mediation
effect, but not the moderated consecutive mediation effect.
Once again, we included the moderated mediation effects in
the model because we intended to observe variability in the
strength of consecutive mediation effect across levels of SA
at a descriptive level as well as interpreting the sufficiently
powered simple moderation effects between SA and social
pain for predicting curiosity and social reward perception.
We again sought to compare the effects of this model with
and without depressive symptoms entered as a covariate to
distinguish the effects of trait SA from the potential effects
of low mood.

Exploratory Model 2

In the second exploratory model, we aimed to investigate
the potential roles of social reward and threat perception in
the relationship between SA and dampened approach moti-
vation. Specifically, we sought to investigate the relative
strength of anticipated or perceived rewards versus antici-
pated or perceived threats as simultaneous mediators of the
relationship between SA and approach motivation (social
anxiety — reward anticipation, reward perception, threat
anticipation & threat perception — approach motivation).
These effects were also compared with and without depres-
sive symptoms entered as a covariate in the model.

2 It is worth noting that the effects of condition were not accounted
for in this model. The focal predictor of this model is social pain,
which (in accordance with primary hypothesis 1) is expected to vary
as a function of condition. In this analysis we retained all partici-
pants across both the inclusion and exclusion conditions to allow for
maximum variability in our focal predictor (social pain) by including
participants who experienced lower levels of social pain (i.e., those
within the inclusion condition), and to retain maximum power for
detecting anticipated effects.

Methods
Participants

The sample consisted of participants recruited from the Pro-
lific research participation pool.** We restricted the sample
to those residing in the United States or Canada. Partici-
pants were removed from the original collected sample of
N=470 if they: (a) did not properly indicate their consent
to participate (n=8), (b) entered the study, quit, and then
re-entered, as this may have compromised the integrity of
their data (n=9), or (¢) if they did not reconsent after being
debriefed about the study’s deceptions (n=1). Participants
were also removed if they failed to adequately meet self-
reported and embedded attention checks. Adequate attention
was determined using two methods. First, a summary score
was created for participants’ self-reported attention and hon-
esty (minimum possible score of 3, maximum possible score
of 15). The distribution of scores revealed that most partici-
pants scored 10 and above (98.7%). Those who scored < 10
on the self-report attention/honesty check (n=6) were
flagged for further review. Participants who were flagged for
lower scores on the attention/honesty measure (n=6) were
examined to see how they performed on the embedded atten-
tion checks. Most of these participants passed all embed-
ded attention checks: only one participant failed any of the
embedded attention checks, and in this case, they still passed
the majority (4 out of 6 checks). In the entire sample, 87%
of the participants passed all 6 embedded attention checks.
Based on these results, we determined that all participants
demonstrated sufficient attention and honest engagement.

Exclusions resulted in a final sample of N=452. Partici-
pants were, on average, 33.77 years old (SD=12.20), with
52.9% identifying as male, 46.5% identifying as female, and
0.7% identifying as non-binary. The sample primarily con-
sisted of participants residing in the United States (81%),
while the remainder were Canadian (19%). Most participants
had completed all or part of a professional degree (98.3%),
some held a high school diploma (11.3%), while very few
had not completed high school (0.4%).

Participants from Canada (n=_86) identified their cul-
tural/ethnic background as follows: Asian (38%), European
(31.4%), other North American (12.8%), African (7.0%),
prefer to self-identify (3.5%), prefer not to answer (3.5%),

* Our study pre-registration stated that participants would be
recruited from MTurk, but due to concerns about the increasing prev-
alence of bot data on the MTurk platform, especially during the start
of the COVID-19 pandemic when the study was preparing to launch,
we opted instead to use the Prolific platform for recruitment. We dis-
covered zero evidence of bot data in our study sample.

4 Prolific is an online platform that allows researchers to connect
with potential research participants in exchange for remuneration.
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Fig.1 Visual representation of study procedures. Note Boxes with dotted lines represent the two activities to which participants were exposed
during the study. Solid lines represent measures collected from participants

Caribbean (2.3%), Indigenous (2.3%), and Metis (1.2%).
Those who preferred to self-identify (n=3) described them-
selves as South Asian, North African and Black American.
Participants from the United States (n=366) identified their
cultural/ethnic background as follows: White or European
American (71.9%), Asian (14.2%), Black or African Ameri-
can (8.7%), Hispanic Latinx (7.4%), prefer to self-identify
(1.6%), Indigenous or Alaskan Native (1.4%), Non-Hispanic
Latinx (0.8%), and prefer not to answer (0.3%). Those who
preferred to self-identify (n=4) described themselves as
Ashkenazi Jewish, Mixed, Native American, or White/West
Asian.

Sample Size and Power Calculations

The target sample size was calculated based on the necessary
power required to detect effects within the primary consecu-
tive mediation model. Expected effects ranged from small
to large and were estimated based on correlations reported
in Hudd and Moscovitch (2020) between very similar (or
identical) variables of interest for the present study. Specifi-
cally, we estimated the effect of condition on social pain to
be medium-large (»=.45) while its direct effects on social
approach motivation and positive affect were estimated to be
small (r=.04 and .17, respectively). We estimated the rela-
tionship between social pain and approach motivation (with-
out accounting for trait SA moderation effects) to be small
(r=.14), and the relationship between social pain and posi-
tive affect to be medium (r=.38). Finally, we estimated the
relationship between approach motivation and positive affect
to be large (r=.42). These were entered into a Monte Carlo
power analysis for indirect effects (Schoemann et al., 2017),
which estimated that in order to detect a significant serial
mediation effect in the primary analysis with .80 power, we
would require a sample size of approximately N=433.

Overview of Study Procedures
The study took place entirely online. At the beginning of the

study, participants were told that they would complete sev-
eral activities online with other Prolific participants, when
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in fact each participant was the only participant involved
and all interactions with others were with pre-programmed
avatars. Participants completed trait and demographic ques-
tionnaires and then were randomly assigned to one of two
conditions in which they experienced social exclusion or
social inclusion during a game of Cyberball.

After the Cyberball game, participants completed a
measure of social pain and then state curiosity. Then, all
participants across conditions were told about two upcom-
ing social interaction activities. They were informed that
they would first participate in a social media task (described
below) and then later have the chance to interact via instant
messaging with one other participant in a final social task.
In reality, participants would only participate in the Cyber-
ball and social media task, but not the “instant messaging”
task. The instant messaging task was only introduced as a
potential upcoming social activity so we could first meas-
ure anticipated and perceived rewards and threats within the
context of the social media activity and then evaluate how
this affected the degree to which participants were interested
in further affiliating with others.

After Cyberball, participants were informed of the
upcoming social media task and asked to rate to what degree
they anticipated experiencing social rewards or threats in
that task. Participants then completed the social media
activity and, immediately afterward, rated their perception
of social rewards and threats within the social media task
itself. Subsequently, participants were reminded of the final
ostensible social interaction task (“instant messaging”) and
rated their degree of motivation to engage with others in this
activity. Finally, they completed a measure of state positive
affect, were debriefed about the study purpose and decep-
tions, and were given the opportunity to provide confirma-
tion that they consented to our use of their data. The study
took approximately 30 min to complete. Figure 1 provides a
visual representation of study procedures.

Cyberball Procedures

Participants in both the exclusion and inclusion conditions
participated in a game of Cyberball with 3 other players for a
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minimum of 2 min (36 total throws). To enhance the believ-
ability of the deception and establish a sense of personal
identity and connection among the players, all players were
asked to send a message to the group at the beginning of the
game in which they introduced themselves and their favour-
ite book or movie. Because participants were led to believe
the other ostensible players received the same prompt, the
avatars were programmed to also send a message introduc-
ing themselves and their favourite book or movie. Partici-
pants assigned to be excluded received 3 passes at the begin-
ning of the game and then zero passes for the remainder of
the game, while those assigned to be included received the
same number of passes as the other avatars on screen.

Social Interaction Activity

After responding to the social pain measure, participants
anticipated engaging in a social media interaction activity.
This activity was designed to provide a social context within
which participants could anticipate and perceive social
rewards or threats. Drawing upon a paradigm originally
used by Wolf et al. (2015), we deceived study participants to
believe that they would be interacting in an online space with
other participants whose profiles they could see (in reality,
these were preprogrammed avatars). They were instructed
to write their own personal profile and were then exposed
to the profiles of 10 other avatars, who were described as
university students with diverse backgrounds, hobbies, and
interests. We informed participants that in the first part of the
task, they were to read and click “like” on as many profiles
as they wished. Participants were pre-programmed to receive
5 total “likes” (out of a possible 10) and the pre-programmed
profiles were also programmed to receive between 4 and 5
“likes”, in addition to whatever the real participant chose
to give. By keeping the number of “likes” relatively equal
between the participant and the other ostensible participants,
the context was left neutral and ambiguous (neither overt
inclusion nor exclusion).

Manipulation Checks

We used two pre-validated measures to serve as Cyberball
condition manipulation checks. First, participants responded
to a two-item manipulation check to ensure they recognized
that they were thrown the ball equally or far fewer times
relative to the other players. They were asked to rate the fol-
lowing items on a 5-point Likert scale ranging from 1 (no,
not at all) to 5 (yes, definitely): I was thrown the ball less fre-
quently than the other players, and I received the ball just as
frequently as the other players. This manipulation check was
validated in a previous study (Hudd & Moscovitch, 2020).
Participants also completed the Needs-Threat Scale (NTS;
Williams et al., 2000), which was developed based on theory

and data that suggest social exclusion threatens a core set of
fundamental human needs. Thus, we used this measure to
ensure our exclusion manipulation generated expected psy-
chological “threat” responses across the theorized domains,
including needs for belongingness (e.g., I felt like an out-
sider during the Cyberball game), self-esteem (e.g., During
the Cyberball game, I felt good about myself), control (e.g.,
1 felt in control during the Cyberball game), and meaning
(e.g., I felt as though my existence was meaningless during
the Cyberball game). For this measure, participants rated
their agreement with items on a 9-point Likert scale ranging
from 1 (not at all) to 9 (very much). The Needs-Threat scale
items revealed good internal consistency, a=.90.

Trait Measures
Social Anxiety Symptoms

The Social Phobia Inventory (SPIN; Connor et al., 2000),
which served as our measure of trait SA, includes 17 items
that measure SA symptoms over the past week. The SPIN
has demonstrated strong reliability and validity in prior
research (Connor et al., 2000) and showed good internal
consistency in the current study (a=.94).

Depressive Symptoms

The Depression Anxiety and Stress Scales (DASS; Lovi-
bond & Lovibond, 1995) is a 21-item questionnaire assess-
ing symptoms of depression, anxiety, and stress over the
past week. Only the DASS items pertaining to symptoms
of depression, of which there are seven items (e.g., “I felt
down-hearted and blue”), were used for this study. This
measure has shown good internal consistency, validity and
support for its 3-factor structure (Page et al., 2007) and
demonstrated good internal consistency in the current study
(x=.93).

State Measures
Social Pain

Participants responded to this measure immediately after
the condition task and were asked to rate items describing
how they felt “just now, while completing the activity” on
a Likert scale ranging from 1 (very slightly or not at all)
to 5 (extremely). Researchers have used a wide variety of
social pain measures that tend to capture psychological or
emotional distress and some form of rejection appraisal
(e.g., Auyeung & Alden, 2016; Chester et al., 2016; Nor-
dgren et al., 2011; Zadro et al., 2004). Hudd and Mosco-
vitch (2020) used a composite measure of negative affect and
additional items that captured the notion of being rejected or
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excluded as their measure of social pain. As such, we used
the same approach by collecting responses from the Posi-
tive and Negative Affect Schedule (PANAS; Watson et al.,
1988), and responses to following two additional items: “I
felt rejected” and “I felt excluded”. The items were com-
bined to form a composite measure with negative affect,
which had good internal consistency, a=.87.

Curiosity

Participants responded to the curiosity measure after com-
pleting the social pain measure. They were asked to rate 6
items describing how they felt “just now, while completing
the game of catch” on a Likert scale ranging from 1 (not
at all) to 5 (very much so). We used a shortened, adapted
version of the state measure of the State-Trait Curiosity
Inventory (Naylor, 1981). This was done an effort to limit
response fatigue and potential agitation we anticipated par-
ticipants might experience if asked to respond to the full
21-item measure. For the present study, the following items
were included, which sought to capture participants’ feelings
of surprise, intrigue, and desire to pursue more informa-
tion: I felt curious about what was happening; I was feeling
puzzled; My curiosity was aroused; I felt like searching for
answers; I felt absorbed in what I was doing; and My inter-
est was captured. These items revealed satisfactory internal
consistency, a=.79.

Positive Affect

At the end of the study, participants completed the state
positive affect subscale of the Positive and Negative Affect
Schedule (PANAS; Watson et al., 1988) consisting of emo-
tion adjectives rated on a 5-point Likert scale, such as “inter-
ested,” “excited,” and “enthusiastic.” The positive affect sub-
scale demonstrated good reliability (u=.97).

Social Approach Motivation

Participants were asked to rate the following items on a scale
from 1 to 9: I am eager to learn more about another par-
ticipant, I am excited to interact with someone, and I am
looking forward to sharing more about myself, and I would
prefer not to further interact with anyone (reverse-coded).
This measure demonstrated good reliability (ax=.93).

Social Reward and Threat Scales

Social reward and threat scales were devised to capture the
degree to which participants anticipated the social media
activity would be socially rewarding and threatening (social
reward and threat anticipation) and, after the task, to capture
the degree to which participants perceived the social media
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activity as having been socially rewarding and threatening
(social reward and threat perception). See Supplementary
Materials for details about the development of reward and
threat scales and the psychometric analyses used to support
their discriminant validity.

Social Reward Anticipation (Pre-social Media Task)

Participants were asked to rate the following items on a scale
from 1 to 9: Others will enjoy reading my profile; I will
feel good sharing information about myself with others; 1
will discover that I share common interests with other par-
ticipants; based on my profile, other participants will think
positively about me; participants on the social media plat-
form will accept me; and I will enjoy connecting with oth-
ers through this online activity. This measure demonstrated
good reliability (a=.92).

Social Reward Perception (Post-social Media Task)

Participants were asked to rate the following items on a scale
from 1 to 9: Others enjoyed reading my profile; I felt good
sharing information about myself with others; I discovered
that I shared common interests with other participants;
based on my profile other participants probably thought
positively of me; participants on the social media platform
appear to have accepted me; and I enjoyed connecting with
others through this online activity. This measure demon-
strated good reliability («=.89).

Social Threat Anticipation (Pre-social Media Task)

Participants were asked to rate the following items on a scale
from 1 to 9: Other participants will dislike my profile; Shar-
ing information about myself will make me feel inferior to
others; I will feel like an outsider during this task; Based on
my profile, other participants will think poorly of me; Other
participants will ignore my profile; and Participants on the
social media platform won’t be interested in connecting with
me. This measure demonstrated good reliability (x=.89).

Social Threat Perception (Post-social Media Task)

Participants were asked to rate the following items on a
scale from 1 to 9: Other participants disliked my profile;
Sharing information about myself made me feel inferior to
others; I felt like an outsider during this task; Based on my
profile, other participants probably thought poorly of me;
Other participants ignored my profile; and Participants on
the social media platform probably won’t be interested in
connecting with me in the next activity. This measure dem-
onstrated good reliability (a=.85).
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Data Analytic Plan for Primary Hypothesis

Data were analyzed with the Hayes PROCESS macro
developed for SPSS (Hayes, 2017). Hayes PROCESS
examines both the direct effects and R? change values for
interaction effects, in addition to providing bias corrected
bootstrap confidence intervals based on 5000 bootstrap
samples. We sought to follow-up on any significant inter-
action effects by probing for simple effects at 1 SD at,
above, and below the mean of the moderator variable.

Using Hayes PROCESS model 91, we tested the prereg-
istered moderated consecutive mediator model by entering
condition (exclusion vs. inclusion) as the predictor vari-
able (X), social pain (M1) and approach motivation (M2)
as the consecutive mediators, and positive affect (Y) as
the outcome variable. Trait SA was entered as a modera-
tor between social pain (M1) and social approach (M2),
as depicted in Figure S1 in the Supplementary Materials.
The model was run with and without depression entered
as a covariate in the model.

Data Analytic Plan for Exploratory Hypotheses

With Hayes PROCESS model 84, we tested the first
exploratory model, which also consisted of a moderated
consecutive mediator model. As shown in Figure S2 in
the Supplementary Materials, social pain was entered as
the predictor variable (X), curiosity (M1) and reward per-
ception (M2) as the consecutive mediators, and approach
motivation (Y) as the outcome variable. Trait SA was
entered as a moderator between social pain (X) and curi-
osity (M1), as well as between social pain (X) and reward
perception (M2). This model was also run with and with-
out depression entered as a covariate in the model.

Finally, with Hayes PROCESS model 4, we used a
simultaneous mediation model by entering SA as the pre-
dictor variable (X), and reward anticipation (M1), reward
perception (M2), threat anticipation (M3), and threat
perception (M4) as the simultaneous mediators, with
approach motivation (Y) as the outcome variable. See
Figure S3 in the Supplementary Materials. Once again,
this model was run with and without depression entered
as a covariate in the model.

Results

Means, standard deviations and bivariate correlations
between variables—both within and collapsed across con-
ditions—are provided in the Supplementary Materials in
Tables S1, S2 and S3.

Missing Data and Outlier Analyses

Most measures had no missing data, and those that did had
very little missing data, with a maximum of 0.7% missing
data per item. Missing data across measures were considered
MCAR based on non-significant Little’s MCAR tests. Miss-
ing data were imputed using the expectation—-maximization
approach whenever the majority of items were completed
for a particular scale. Data points were deleted listwise
from analyses in instances when the majority of items for a
particular scale were missing. Data were visually scanned
for outliers using boxplots and descriptive analyses, and no
data points were excluded as outliers. All measures were
normally distributed, with skewness and kurtosis less than
3 and greater than — 3 for each measure.

Manipulation Checks

Compared to participants in the inclusion condition, those
assigned to the exclusion condition were more likely to
respond that they received the ball less frequently rela-
tive to the other players, #(450)=20.307, p <.001, CI of
M difference [2.09, 2.54], and less likely to respond that
they received the ball an equal number of times relative to
the other players #(450)=— 22.186, p <.001, CI [— 2.58,
— 2.16]. Moreover, those in the exclusion condition reported
higher ratings on the Needs-Threat Scale, #(450)=16.026,
p<.001, CI of M difference [23.42, 29.96].

Trait Social Anxiety Measure

Participants represented a normally distributed range of SA
symptoms (M =26.44, SD=15.01). As shown in Table S1,
scores were similar across conditions.

Depression Covariate

Findings from each of the three models did not change
meaningfully when depression was entered as a covari-
ate. As such, results reflect iterations of each model where
depression was not included as a covariate.

Primary Analysis: Does the Pain of Social Exclusion
Promote Heightened Social Approach Motivation
and Positive Affect, but Only at Low Levels of SA?

Results demonstrated that the proposed conditional indirect
effect was non-significant, index=.04, SE=.04, CI [— .11,
.04]. However, the consecutive mediation effect was signifi-
cant. In other words, the relationship between condition (X)
and positive affect (Y) was mediated by social pain (M1)
and approach motivation (M2), but this consecutive indirect
effect was not moderated by trait SA. The indirect effect was
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significant at all levels of SA: low, b=4.18, SE=1.26, CI
[1.83, 6.68], average b=3.61, SE=.83, CI [2.08, 5.36] and
high, b=3.01, SE=.77, CI[1.60, 4.56]. The findings for each
step of the model are reported below and in Fig. 2.

In the first step of the model, condition predicted significant
variability in social pain, R*=.16,F (1,449)=82.512, p<.001,
such that those who were excluded felt more social pain.

In the second step, condition, social pain, SA and the
interaction between social pain and SA collectively predicted
significant variability in approach motivation, R*>=.12, F(4,
446)=15.020, p < .001. Of these, condition, social pain and
SA each predicted unique variability in approach motivation.
Those who were included reported higher approach motiva-
tion, b=—2.70, SE=1.0, p=.007, CI [- 4.66, — 0.73], as
did those who reported higher levels of social pain, b=.35,
SE=.07, p<.001, CI [.21, .49], whereas high trait SA
predicted lower approach motivation, b=— .23, SE=.03,
p<.001, CI [- .30, — .17]. The interaction between social
pain and SA was non-significant, b=— .004, SE =.004,
p=.320, CI [- .01, .003].

Finally, in the third step, condition, social pain, and
approach motivation collectively predicted significant
variability in positive affect, R>=48, F (3, 447)=134.806,
p <.001. Of these, only approach motivation exhibited a
direct relationship with positive affect, b=1.60, SE=.08,
p<.001, CI [1.44, 1.76], while the direct effects of condi-
tion, b=— .96, SE=1.76, p=.589, CI [— 4.42, 2.51] and
social pain, b=.16, SE=.11, p=.145, CI [- .05, .37], did
not.

Exploratory Analysis 1: Does Social Pain Promote
Curiosity, Leading to Heightened Social Reward
Perception and Social Approach Motivation,

but Only at Low Levels of SA?

Results demonstrated that the proposed conditional indirect
effect was non-significant, index =— .001, SE=.001, CI
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[— .003, .001]. However, the consecutive mediation effect
was significant. In other words, the relationship between
social pain (X) and approach motivation (Y) was mediated
by curiosity (M1) and reward perception (M2), but this indi-
rect effect was not moderated by trait SA. The indirect effect
was significant at all levels of SA: low, b=.13, SE=.03, CI
[.07, .19], average, b=.11, SE=.02, CI1 [.07, .15] and high,
b=.09, SE=.02, CI [.06, .13]. The findings for each step of
the model are reported below and presented in Fig. 3.

In the first step of the model, social pain, SA and their
interaction term collectively predicted significant variability
in curiosity, R?= .10, F(3, 447)=16.793, p<.001. Those
who experienced higher social pain reported greater curi-
osity, b=.17, SE=.03, p<.001, CI [.12, .22], while indi-
viduals with higher trait SA reported lower overall curiosity,
b=- .03, SE=.01, p=.022, CI [- .05, — .004]. However,
the interaction between social pain and SA did not predict
significant variability in curiosity, b=— .001, SE=.001,
p=.278, CI [- .004, .001].

In the second step, social pain, curiosity, SA and the inter-
action between social pain and SA collectively predicted
significant variability in reward perception, R>=.20, F(4,
446)=27.836, p <.001. Of these, only curiosity and SA
demonstrated significant direct relationships with approach
motivation: those who were more curious perceived more
social rewards, b=1.0, SE=.12, p<.001, CI [.77, 1.24],
while those with higher trait SA perceived fewer social
rewards, b=— .15, SE=.03, p<.001, CI [- .21, — .10].
The direct relationship between social pain and reward per-
ception was non-significant, b=.02, SE=.07, p=.683, CI
[— .10, .16], as was the interaction effect between social pain
and SA on reward perception, b=.001, SE=.003, p=.856,
CI[- .01, .01].

Finally, in the third step, social pain, curiosity and reward
perception collectively predicted significant variability in
approach motivation, R>= 45, F(3,447)=121.814, p<.001.
Higher reward perception predicted greater approach
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motivation, b=.65, SE=.04, p<.001, CI [.58, .73]. How-
ever, the direct effects of both social pain, b=.04, SE=.05,
p=.322, CI [- .04, .13], and curiosity, b=.11, SE=.11,
p=.299, CI [- .10, .32], were non-significant.

Exploratory Analysis 2: Do Anticipated

and Perceived Social Reward and Threat Explain
the Relationship Between Social Anxiety and Social
Approach Motivation?

Results showed that anticipated and perceived social rewards
significantly mediated the relationship between SA and
approach motivation, b=— .08, SE=.02, CI [- .11, — .05],
and b=- .06, SE=.02, CI [- .09, — .03], respectively, but
anticipated and perceived social threat did not predict addi-
tional, significant variability beyond what was accounted
for by the reward measures, b=— .03, SE=.02, CI [- .07,
.003], and b=.02, SE=.01, CI [- .01, .05], respectively.
The findings for each step of the model are reported below
and presented in Fig. 4.

SA predicted significant variability in each of the media-
tor variables, including reward anticipation, R’=.11, FQ,
449)=58.115, p<.001, reward perception, R*= .05, Fd4,
449)=23.101, p <.001, threat anticipation, R*= 127, F(4,
449)=166.791, p <.001, and threat perception, R*= 17,
F(4,449)=94.624, p<.001.

With all mediators in the model concurrently, only antici-
pated and perceived rewards were significantly related to
approach motivation, b=.31, SE=.05, p <.001, CI [.21, .40]
and b= .41, SE=.05, p<.001, CI [.31, 51], whereas antici-
pated and perceived threat were only marginally and non-
significantly related to approach motivation, respectively:
b=- .09, SE=.04, p=.054, CI [- .17, .002] and b=.07,
SE=.05, p=.180, CI [ .03, .17].

Finally, with the effects of reward and threat mediators
accounted for, SA was no longer directly associated with
approach motivation, b=— .02, SE=.03, p=.374, CI [- .08,
.03].

Discussion

The current study sought to investigate the mechanisms that
promote heightened affiliation in the face of painful exclu-
sion, and to examine how the social repair process may be
disrupted for those with higher levels of trait SA. Within
an online context, participants were first made to first feel
rejected or included, and then provided with an opportunity
to engage with others. We tested one primary mediation
model and two exploratory mediation models in a well-
powered sample of community participants. These models

Reward
Anticipation
(M1)

Reward
Perception
M2)

Social Anxiety cl=-.02 Approach
X) Motivation (Y)

Threat
Anticipation
(M3)

Threat
Perception
(M4)

Fig.4 Direct effects in exploratory model 2
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were derived from hypotheses originally proposed in Hudd
and Moscovitch (2020), which specified how social pain and
social approach processes may work together to facilitate
social and emotional repair in the face of social pain, and
how these processes may be impacted by trait SA.

Results of the Primary Model

We predicted that following social exclusion, heightened
feelings of social pain would enhance the desire to reconnect
with others and, in turn, would elevate feelings of positive
affect. We also expected that individuals with higher levels
of SA would respond to their social pain with attenuated
desire to approach, thus inhibiting the social repair process.
Results supported the proposed consecutive mediation effect
at all levels of SA, suggesting that heightened desire to
approach in the face of painful exclusion was associated with
downstream positive affect. The simple interaction between
SA and social pain for predicting social approach motivation
was non-significant. Including current depressive symptoms
as a covariate had no meaningful impact on results.

Results of the Exploratory Models

Next, we tested two exploratory models that were designed
to improve our understanding of the cognitive mechanisms
that might link heightened social pain with an increased
desire to reconnect with others. In the first model, we
expected greater social pain to predict heightened curiosity,
leading to greater perception of social rewards and, in turn,
an increased desire to engage in a subsequent social task.
Again, we explored whether this effect would be moderated
by trait SA in one of two ways, such that only those at lower
levels of SA would respond to their social pain with height-
ened curiosity and/or reward perception. Results supported
the proposed consecutive mediation effect at all levels of SA,
suggesting curiosity in the face of social pain was associated
with heightened reward perception and greater downstream
approach motivation. As in the primary analysis, the simple
interaction effects revealed that SA did not moderate the
effect of social pain on curiosity, nor did it moderate the
effect of social pain on reward perception.

Since diminished approach motivation has long been con-
ceptualized as a critical problem for individuals with SAD
that may account for deficits in positive interpersonal and
emotional experiences (e.g., Kashdan, 2007; Richey et al.,
2014), our second exploratory model was designed to inves-
tigate potential mediators of the relationship between SA and
approach motivation. Specifically, we tested whether height-
ened social threat appraisals and/or diminished social reward
appraisals may link higher trait SA with lower approach
motivations when individuals are faced with opportuni-
ties to engage socially with others. Findings revealed that
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reward anticipation and perception mediated the relation-
ship between SA and approach motivation, over and above
the effects of threat anticipation and perception. In other
words, threat anticipation and perception had no significant
predictive value beyond the effects of reward anticipation
and perception.

Impact of Trait SA on Social Repair Processes

For those with lower levels of SA, the consecutive media-
tion effects in the primary analysis and first exploratory
model revealed social repair processes that appeared to
reflect a state of goal pursuit, which conferred short-term
social and mood benefits. For low SA participants, higher
social pain was associated with greater curiosity, which in
turn predicted greater recognition of socially rewarding
information. In contrast, findings from all three models
suggested that high SA participants exhibited low desire to
pursue social connections, perhaps due to dampened social
reward expectations and perceptions. The simple interac-
tion effects between social pain and SA on social approach
motivation and reward perception were sufficiently powered
and found to be non-significant with effect sizes that were
quite small, suggesting that challenges in initiating social
repair processes for those with high SA may be unrelated to
the strength of the pain signal, or may occur further down-
stream in the repair process. Indeed, individuals with high
SA may have entered the study expecting that affiliative
contexts are unlikely to be rewarding or enjoyable, thereby
dampening their desire to connect with others irrespective
of how painful their experience during Cyberball may have
felt. Given their pessimistic expectations, higher SA indi-
viduals may never have experienced the kind of prediction
error that is hypothesized to generate affiliative goal pursuit
in the aftermath of social pain. In contrast, if low SA partici-
pants entered the Cyberball context expecting to be included,
attending with curiosity to socially positive and rewarding
information in the face of social pain may have been the
most efficient route for resolving the initial prediction error.

The association between high SA and dampened social
reward responsivity is consistent with evidence that sug-
gests individuals with high SA have difficulty recognizing,
appreciating, and retaining socially rewarding information.
Prior research has found that people with high SA tend to
discount positive social information, even if positive social
feedback is explicit and unambiguous (Koban et al., 2017;
Vassilopoulos & Banerjee, 2010). In fact, people with high
SA tend to fear positive social feedback (Weeks & Howell,
2012). Even in contexts in which socially rewarding infor-
mation is initially recognized, the perceived positivity of
such information tends to degrade uniquely over time in the
memories of high SA individuals specifically (Glazier &
Alden, 2019; Romano et al., 2020).



Cognitive Therapy and Research (2022) 46:420-435

431

Study Limitations

The current was limited by a number of factors. First, while
the model pathways in the current study specified a forward
causal direction, it is likely that some of these relationships
were in fact bidirectional. Indeed, indicators of appetitive
goal pursuit are interrelated and can build off one another.
For example, activation of goal pursuit draws one’s expec-
tations and attention toward appetitive stimuli (Kim, 2013)
which, in turn, can lead to positive affect. The reverse can
also take place, wherein positive affect becomes a source of
informational feedback that promotes further goal pursuit
(Orehek et al., 2011).

Additionally, although the sequence of variables pre-
sented in each of the mediation models was consistent with
the order in which they were measured, this does not guar-
antee that changes in certain variables took place at the exact
time of measurement. For instance, we measured approach
motivation and positive affect at the end of the study (i.e.,
following the social media activity) but did not track changes
across these, or the other outcome measures, across multi-
ple time points. Thus, we cannot be certain precisely when
changes in these measures took place: it is possible that posi-
tive affect became elevated as soon as the social media activ-
ity began, and our measure of positive affect represented
this early elevation and not one that specifically followed
an activated desire to affiliate. A similar concern is that the
state curiosity measure was collected immediately following
the social pain measure, which did not afford a meaningful
separation between these time points, thereby limiting our
ability to claim that changes in social pain truly occurred
before curiosity, as outlined in exploratory model 1.

As well, although our study relied primarily on well-val-
idated measures, some of our measures were unvalidated.
For example, by only using a select few items from the
State-Trait Curiosity Inventory (Naylor, 1981) to limit par-
ticipants’ response fatigue, we sacrificed our ability to rely
on the validity data presented in Naylor (1981) that—with
the full scale—would support our claim that this was indeed
a valid measure of state curiosity. Moreover, we used unvali-
dated measures of reward and threat anticipation; however,
their psychometric properties and discriminant validity were
strong, as outlined in the Supplementary Materials.

The validity of our social pain measure is also an issue
worth highlighting. Researchers have conceptualized social
pain as a diffuse, negative emotion state involving a combi-
nation of anger, fear, sadness, and general upset that arises
from an appraisal of having been rejected or hurt by oth-
ers (Leary et al., 1998). This approach informed how we
conceptualized and measured social pain in the present
study. Following prior research (Auyeung & Alden, 2016),
we measured social pain with the PANAS negative affect
subscale in addition to two items assessing rejection and

exclusion. Although there is no clear consensus based on
psychometric data of the gold standard measurement of
social pain, we opted for the approach used in the current
study for three reasons: First, the PANAS-N includes items
that capture diffuse, negative emotion states that have been
suggested to be characteristic of social pain (as per Leary
et al., 1998), such as “I feel upset” and “I feel distressed”).
Second, the additional two items that measured perceived
feelings of having been rejected and excluded directly con-
nect the source of emotional distress to the relational event
(Cyberball exclusion). Third, we replicated the measure-
ment of social pain utilized by Hudd and Moscovitch (2020),
which enables us to follow-up directly on hypotheses pre-
liminarily outlined in that earlier paper.

There were also limitations related to the external valid-
ity of this study. First, the nature and degree of social pain
generated by the online Cyberball task may not have resem-
bled the pain that individuals tend to experience when their
feelings are hurt within their close relationships. Although
Cyberball has been shown across multiple previous studies
to be a reliable method for eliciting the pain of exclusion and
amplifying perceptions of relational devaluation (e.g., Hart-
gerink et al., 2015; Hudd & Moscovitch, 2020; Zadro et al.,
2006), researchers have suggested that relational devaluation
is often even more painful in close relationship contexts or
in contexts where the perceived reason for being rejected
could hold personally relevant implications (Hudd & Mosco-
vitch, 2021; Leary et al., 1998; Romero-Canyas et al., 2010).
Thus, the social pain literature could benefit from future
studies that directly capture an individual’s in-situ responses
to painful interpersonal events and how they might vary as a
function relational closeness (e.g., Laws et al., 2017).

The external validity of our study was also limited
because participating in the social media game was not
optional; therefore, we cannot know for certain whether
our findings would generalize to real life social contexts in
which people must exert greater personal effort to connect
with others. At the same time, we face many social con-
texts incidentally in our daily lives, without having to make
concerted efforts to find and approach others. Indeed, many
situations offer social opportunities in which individuals can
choose to what extent they will make efforts to affiliate (e.g.,
checking in for an appointment and choosing to make small-
talk with a front-desk employee versus immediately taking a
seat in the waiting room). To some extent, this experience is
comparable to what participants experienced during the cur-
rent study. Within the social media activity, participants did
not have to make a concerted effort to approach the activity
because it was non-optional, but they could choose what
they wished to write in their social media profile. Future
studies of SA may wish to examine how avoidance versus
approach goals operate within the range of possibilities for
social engagement in any given situation. It is possible, for
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instance, that reward responsivity and resulting positive
affective experiences may be a stronger predictor of social
approach initiation or of the desire to take advantage of new
social opportunities that arise (Gable, 2006), whereas threat
responsivity may be a stronger predictor of ‘holding back’
and using subtle avoidance strategies within already-occur-
ring social exchanges (Gray et al., 2019).

It is also essential to note that data from the current study
were collected during the global COVID-19 pandemic. Dur-
ing this time, Canadian and American participants would
have either recently experienced or were currently expe-
riencing a period of social distancing, which may have
affected their desire or motivation to affiliate socially with
others.

Future Research and Conclusions

Despite these limitations, results of the present study help
to advance our understanding of the mechanisms involved
in facilitating social reconnection following exclusion and
the factors that may inhibit social repair for individuals with
higher levels of trait SA, suggesting fruitful avenues for
future research. While the current study focused on social-
term outcomes for high SA individuals within the context
of a 30-min experiment, findings suggest the potential
importance of future research designed to observe longer-
term effects over more prolonged time periods and across
various types of socially painful situations. In the long-term,
a diminished ability to perceive social rewards and derive
positive affect from social situations may produce culmi-
nated, downstream losses. These losses could occur at multi-
ple stages, beginning with the process of memory encoding.
Positive affect has been associated with our ability to more
effectively integrate old and new information, which may
prompt someone who was recently excluded to contextual-
ize the unpleasant event instead of isolating its meaning as
a negative focal point (Zbozinek & Craske, 2017). Beyond
encoding, memory retrieval could be impacted as well, as
a rewarding interaction following a socially painful event
could become an emotionally salient source of retrieval
competition against socially painful memories (Brewin,
2006). In other words, anticipating or perceiving pleasur-
able social rewards soon after a socially painful event may
serve to recontextualize or compete with the meaning of the
painful event. Because those with high SA display signs of
diminished social reward responsivity and positive affect,
their socially painful encounters may sustain a more promi-
nent negative impact over time.

In support of this interpretation, some studies have
shown that individuals with high SA may carry with them
the sustained negative impact of their past socially pain-
ful experiences. For example, those with high SA tend to
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recover their needs more slowly following socially painful
events (Zadro et al., 2006) and they tend to draw more self-
referential information from socially painful memories and
re-experience them in greater detail and with more accompa-
nied distress (Morgan, 2010; Moscovitch et al., 2011, 2018).
Some authors have theorized that evidence of high SA indi-
viduals’ lower baseline reward perception and responsivity
may begin with early and repetitive socially painful events
(Richey et al., 2019); indeed, animal-based social defeat
models indicate that early or persistent social exclusions or
“defeats” cause decreases in reward-based neural activation
over time (Carlton et al., 2020). Notably, within the SAD lit-
erature there is evidence that suggests that memories of early
social “defeats” (e.g., bullying, rejection, etc.) are common
among those with high SA and can negatively impact current
views of self (Hackmann et al., 2000; Merrifield et al., 2013;
Park et al., 2017; Pontillo et al., 2019).

It is noteworthy that being assigned to the inclusion con-
dition and experiencing higher social pain both predicted
higher approach motivation for participants in the present
study. At first glance, these findings may seem contradictory
since included participants also experienced less social pain
overall at the group level. However, we believe these results
may point to the mediating roles of negative and positive
affect in promoting social approach following exclusion or
inclusion, respectively. These findings suggest that both the
pain of exclusion and the thrill of inclusion may be involved
in promoting social approach motivation in social situations,
depending on the nature of the context. Future studies should
test the hypothesis that individuals who are less reactive
emotionally to either exclusion or inclusion (i.e., those who
report lower NA/social pain in response to exclusion or
lower PA in response to inclusion) may be less likely to
desire further social engagement.

Finally, while some researchers have proposed that
social threat blocks socially anxious individuals’ ability
to recognize rewards and shift into an approach-oriented
mindset (Becker et al., 2017; Maner et al., 2012), others
have suggested that high SA is associated with dampened
social reward responsivity, irrespective of levels of per-
ceived threat. In accordance with the latter perspective,
we found that high SA participants experienced dampened
social reward responsivity and positive affect, irrespective
of their levels of social pain. Therefore, findings support
the importance of clinical interventions for SAD that target
social anhedonia directly rather than presuming that inter-
ventions that succeed at alleviating threat hyperresponsiv-
ity will automatically enable socially anxious individuals to
have more rewarding social experiences. To this end, cli-
nicians may guide patients to challenge their assumptions
and beliefs pertaining to low reward drive. Current concep-
tualizations of SAD emphasize the centrality of negative
core beliefs and schemas, such as those that characterize
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the self as being fundamentally deficient (e.g., unintelligent,
incompetent, unattractive) and others as being judgmental
and likely to respond harshly if these flaws are exposed
for scrutiny (see Moscovitch, 2009). Based on the current
findings, it is possible that individuals with SAD also hold
assumptions and beliefs that more directly pertain to low
reward drive, such as “this social event will be a chore, I
will not enjoy talking to anyone.” Although clinicians may
typically be drawn to guiding their socially anxious patients
to challenge threat-based thought content because anxiety
reduction is often the implied target therapy outcome, recent
studies have shown that targeting and increasing positive
affect experiences directly can promote responsiveness to
SAD treatments, improve feelings of social connectedness,
and reduce anxiety, stress, low mood and suicidal ideation
more effectively than treatments which seek to reduce nega-
tive affect alone (Taylor et al., 2017, 2020).

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10608-021-10263-z.
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