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1 | INTRODUCTION

Stefano Occhipinti'? |

Megan Oaten’

Abstract

Pain is rarely suffered alone. In contemporary online contexts, publicly shared pain
can command the collective attention of hundreds, even millions of people. We
sought to explore the possibility that collectively attending to others' pain promotes
affiliation among those with whom it is attended online and identify the mechanisms
that mediate these effects. Across two experimental studies, utilizing independent
group designs, physically dispersed undergraduate students attended to real-world
videos depicting either physical, social, or no-pain online. In Study 1 (N = 74, 66.22%
female, Mgg.=25.31 years, SDgg.=6.81 years), we found evidence for the
phenomenon of pain collectively attended to online, with online videos depicting
physical and social pain eliciting stronger perceptions of collective attention than the
non-painful online video. In Study 2 (Time 1: N = 185, 75.14% female, Mg, = 22.62
years, SDgge = 7.44 years; Time 2: N = 91, 72.53% female, Myge = 23.32, SD4g. = 8.19),
we subsequently found collectively attending to others' physical and social pain
online indirectly promoted cohesion, interpersonal closeness, and desire to affiliate
among participants through perceived emotional synchrony. This pattern of indirect
effects was found immediately after collective attention to painful online content
(Time 1) and at 1-week follow-up (Time 2). Although preliminary, our findings
increase practical understanding of how shared pain can be harnessed to bond
physically dispersed individuals together online, the implications of which we discuss
in the context of the COVID-19 pandemic.

sometimes millions of online users. On social media, for example, it is

commonplace for users to disclose serious health issues (Chou

With over three billion people using social media daily (Brady
et al., 2020) and increased pressure for physical distancing (Marzouki
et al., 2021; Palamar & Acosta, 2021; Wong et al., 2021), online
technologies have transformed the way humans interact with one
another. As a consequence, online environments provide unique
public spaces for manifesting personal experiences of pain. Pain that
was formerly privately manifested and commanded only the
attention of close others is now also shared publicly online, where

it interrupts, distracts, and demands the collective attention of

et al,, 2011; Gonzalez-Polledo & Tarr, 2016; Moreno et al., 2011;
Sannon et al., 2019), mourn in public exchanges of grief (Doveling &
Wasgien, 2015; Egnoto et al., 2014; Giaxoglou et al., 2017; Refslund
Christensen & Gotved, 2014), and break news of mass suffering (e.g.,
natural disaster, pandemic, acts of terror, and political upheaval;
Hermida, 2014; Neubaum et al., 2014; Y. Song & Xu, 2019).

There is some evidence to suggest that collective attention to
others' pain shared in these ways influences relations among co-

attendees. During a collective attention state, individuals who
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register simultaneous attention to a common manifestation of pain
do so from a first-person-plural perspective or the perception that we
are attending together (Shteynberg, 2015). Collective attention online
is said to occur due to the perception of synchronous co-attention
(Shteynberg et al., 2016), characterized by growing accumulated
focus on a specific stimulus or topic (Bagrow et al, 2011; De
Domenico & Altmann, 2020). With continued online immersion, the
potential for collectively attended pain is unprecedented. One
possibility is that this unique form of shared experience promotes
affiliation among co-attendees. Here, we use the term affiliation to
refer to attitudes and behaviors involved in forming interpersonal
bonds between individuals (Feldman, 2012; Merriam-Webster, n.d.).
The aim of our work is to explore the emergence of affiliative
attitudes and behaviors between those who collectively attend to
others' pain online, specifically, and to understand the mechanisms
that mediate affiliative responses. We propose that such an effect
has the potential to promote large-scale social bonding even in times
of public uncertainty, disaster, and conflict.

1.1 | Pain as social glue

Generally speaking, shared experiences facilitate liking (Pinel
et al., 2006), interpersonal closeness (Haj-Mohamadi et al., 2018;
Wolf et al., 2016), and conformity (Pinel et al., 2010). Interestingly,
shared experiences appear to be particularly powerful in facilitating
interpersonal affiliation when they involve pain. Much of the existing
support for this phenomenon extends from instances where physical
pain is experienced personally or vicariously attended to during
collective rituals in face-to-face contexts. However, there is some
evidence to indicate the affiliative power of collectively attending to
others' physical and social pain in everyday, virtually mediated

contexts.

1.1.1 | Physical pain

Physical pain is widely defined as an “unpleasant sensory and
emotional experience arising from actual or potential tissue damage,
or described in terms of such damage” (The International Association
for the Study of Pain Task Force on Taxonomy, 1994; p. 210).
Numerous anecdotal accounts exist of camaraderie among soldiers
wounded in war (Elder & Clipp, 1989; Whitehouse et al., 2017),
athletes bonded within painful sporting contexts (Downey, 2007;
Turner & Wainwright, 2003; Whitehouse et al., 2017), and fusion
among survivors of large-scale disasters (Drury et al., 2009; Rodri-
guez et al, 2006; Vezzali et al., 2016). Corroborating empirical
evidence shows that individuals who share physically painful
experiences as compared to non-painful experiences bond to a
greater extent, cooperate more (Bastian, Jetten & Ferris, 2014), and
participate in more supportive interactions (Bastian et al., 2018).
These effects are reported among strangers and are, therefore,

separate from other known group processes related to pain for the

group (Aronson & Mills, 1959; Olivola & Shafir, 2013) and common
fate (Brewer & Kramer, 1986; Campbell, 1958).

In addition, long-standing anthropological theory (Durkheim,
1915; Morinis, 1985; van Gennep, 1960), historical evidence
(Atkinson & Whitehouse, 2011; Sosis & Bressler, 2003) and recent
experimental field studies (Bulbulia et al., 2013; Mitkidis et al., 2017;
Xygalatas et al., 2013) show that physically painful ritual practices
serve the evolutionary purpose of promoting mutually enhancing
cooperative commitments among both ritual performers and ritual
attendees. Field studies report that performers and attendees of
physically painful rituals express more inclusive social identities and
donate significantly more to collective causes than performers of
low-intensity rituals, with perceived pain positively related to
donation (Xygalatas et al., 2013). Field studies also report that
physically painful rituals promote honesty among ritual attendees but
not ritual performers (Mitkidis et al., 2017). These findings suggest
that merely attending to others' physical pain is sufficient to act as a
social glue in ritual contexts, separate from the dissonance-motivated
(Aronson & Mills, 1959; Festinger, 1959) or meaning-seeking (Dakin
et al., 2021) commitment of ritual performers. Admittedly, collective
rituals exist within a cultural context, elicit long-standing aspects of
group life, and have traditionally required physical gathering, limiting
the extent to which causal claims can be made. Still, it is plausible that
even outside of ritual contexts, individuals who collectively attend to
others' physical pain feel more connected to one another than
individuals who collectively attend to similar non-painful experiences.
In support of this proposition, some preliminary evidence suggests
that shared emotionally dysphoric experiences promote strong group
cohesion among co-attendees in contexts that are not only non-

ritualized but also virtual (Buhrmester et al., 2018).

1.1.2 | Social pain

Beyond a physically mediated phenomenon, pain is a largely
subjective experience that can also arise from stimuli unrelated to
nociception. For example, social pain has been defined as an
unpleasant emotional experience arising from perceived distance
from desired relationship partners or groups (Eisenberger &
Lieberman, 2004; MacDonald & Leary, 2005), deemed painful due
to the importance of social connection for human survival
(Baumeister & Leary, 1995). Physical and social pain are purported
to overlap, with commonalities found in their neurological under-
pinnings and physiological and psychosocial outcomes (DeWall
et al., 2010; Eisenberger & Lieberman, 2004; Eisenberger et al.,
2003, 2006, 2012a, 2012b, 2015; Lieberman & Eisenberger, 2006;
Panksepp et al., 1980; Riva et al., 2011).

Several accounts exist of camaraderie among soldiers who share
not only the physical hardship but also the emotional trauma of war
(Elder & Clipp, 1989; Whitehouse, 2012; Whitehouse et al., 2017).
Following social rejection, specifically, individuals are thought to
experience a heightened desire for social connection that motivates

them to use affiliative strategies to connect with others they perceive
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as likely to offer acceptance and support (Smart Richman &
Leary, 2009). Experimental research shows that individuals who are
ostracized feel greater group-based identification (Schmitt &
Branscombe, 2002), conform more to others' opinions (Williams
et al., 2002), cooperate more with others (Ouwerkerk et al., 2005),
work harder in group settings (Willams & Sommer, 1997), and
allocate higher cash rewards to others (Maner et al., 2007). Similar
effects have been reported when social rejection is both experienced
vicariously and virtually mediated. Individuals who observe others
being ostracized report increased negative affect, pain, need threat,
and rejection likelihood, regardless of whether they themselves are
the target of ostracism (Giesen & Echterhoff, 2018; Nufez et al.,
2020; Poon et al., 2020; Wesselmann et al., 2009). Further, research
shows that after attending to videos depicting others being
ostracized, children express a threatened need to belong by
mimicking others (Over & Carpenter, 2009), drawing themselves as
more physically proximate to friends (R. Song et al, 2015), and
selecting seating with higher physical proximity to others (Marinovic¢
et al, 2017). On this basis, individuals who collectively attend to
others' social pain could be expected to be more motivated to use
affiliative strategies to connect with one another than individuals
who collectively attend to similar non-painful experiences, even

when shared experiences are virtually mediated.

1.2 | Explanatory accounts

There are various mechanisms through which the experience of pain
is known to motivate individuals to affiliate at individual and group
levels (Bastian, Jetten, Hornsey & Leknes, 2014). Using explanations
described in anthropological and social psychological literature, we
derive three causal hypotheses to specifically explain why collectively
attending to others' physical and social pain should be expected to
promote affiliation among those with whom it is attended online.
Where empirical evidence for these explanations centers on first-
hand experiences of shared physical pain in ritualized contexts, we
extend reasoning to instances in which physical and social pain

attract others' collective attention online.

1.2.1 | Imagistic rituals

One explanation originating from anthropological literature centers
on the concept of imagistic rituals, which are classified as infrequent
but highly arousing. According to Whitehouse (2004, 2005,
2012); Whitehouse et al. (2017); Whitehouse and Lanman (2014),
imagistic rituals prompt extensive personal reflection and evoke
strong emotions to be stored in episodic memory. Memories are
thought to involve who was present during the experience and
generate a sense of personal meaning, which establish a basis for
shared identity between attendees when combined. These cognitive
processes occur in performers of imagistic rituals, but a similar

process may apply to individuals who merely attend to such rituals

(Xygalatas, 2008) due to their emotional investment and preexisting
social ties (Kapitany et al., 2020; Konvalinka et al., 2011).

In support of this imagistic ritual bonding, experimental studies
have shown that performers of religious collective rituals who
experience strong dysphoric arousal exhibit greater and deeper
reflection on their ritual experiences as compared to performers who
experience little emotional arousal (Konvalinka et al., 2013; Richert
et al., 2005; Russell et al., 2016). More recently, research has
extended to nonreligious ritual contexts, including team sports defeat
(Whitehouse et al., 2017), political conflict (Muzzulini et al., 2021),
and terror attacks (Jong et al., 2015), all of which have been found to
result in identity fusion following extensive personal reflection. For
example, Northern Irish Republicans and Unionists who endured
greater physical and emotional suffering as a member of their group
(e.g., bodily assault, verbal attacks, public humiliation) have been
reported to reflect more about their experiences and, in turn, feel
more fused with their group (Jong et al., 2015). The mediating role of
personal reflection has also been reported in online contexts
following public outrage, where attendees who experienced identity
fusion were dispersed globally and the emotionally dysphoric event
had no measurable material impact on their lives (i.e., the death of a
lion; Buhrmester et al., 2018). There is, therefore, considerable
evidence to suggest that greater cognitive processing of dysphori-
cally arousing experiences in the form of self-reflection may lead
those who collectively attend to others' physical and social pain to

feel affiliated with one another online.

1.2.2 | Perceived emotional synchrony
Alternately, eminent sociologist Durkheim (1915) theorized that
collective rituals lead to a shared emotional state of collective
effervescence in which emotions resonate without interference in
attendees' consciousness, minimizing individual distinctions, and
creating a sense of unity. Building upon this concept, a growing
body of evidence from the field of social psychology has subse-
quently shown that individuals perceive emotional synchrony among
those with whom they attend to common stimuli. Perceived
emotional synchrony is identified by a collective state of high
emotional arousal related to the intensification of emotional
responses (Hopkins et al., 2016, 2019; Wlodarczyk et al., 2020) and
has been said to occur under conditions of collective gathering,
shared focused attention, and interpersonal synchrony (Collins, 2014;
Rennung & Géritz, 2016; Wlodarczyk et al., 2020). Many forms of
synchrony have been shown to reinforce social cohesion (for reviews
see Pizarro et al,, 2022; Rennung & Goritz, 2016), with perceived
emotional synchrony specifically linked to in-group identification,
identity fusion, openness to experience, positive affect, and adhesion
to shared values (Bouchat, Rimé et al., 2020; Paez et al., 2015).
Studies from the field of anthropology support the presence of
synchronous empathic arousal, in particular, among attendees of
painful collective rituals. Data from collective fire-walking rituals

suggests that ritual attendees experience increased fatigue (Fischer,
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Xygalatas, Mitkidis et al., 2014) and fine-grained commonalities in
heart-rate dynamics with related performers (Konvalinka et al., 2011;
Xygalatas et al., 2011), indicating an associated empathic response
that operates irrespectively of personal activity. Further, attendance
at non-ritualized collective events arising from social distress, like
sociopolitical protests and antiracism campaigns, has increasingly
been found to promote collective identity, identity fusion, and social
integration via the perception of emotional synchrony (Paez
et al., 2007, 2015). Perceived emotional synchrony has also been
found to link positive affect to positive perceptions of socioemotional
climate, including positive perceptions of solidarity and mutual
helping, during collective gatherings associated with terrorist attacks
(Pelletier, 2018). Further, perceived emotional synchrony has been
found to link feeling threatened in the context of pandemic to
adherence to shared beliefs (Bouchat, Metzler et al., 2020).

In terms of virtually mediated collective attention, even when
emotional experiences are not made explicit or observed, individuals
routinely and spontaneously simulate others' anticipated, expected,
or probable emotions (E. R. Smith & Mackie, 2016). Indeed, there is
plentiful evidence that individuals socially project by assuming others
share their beliefs, attitudes, and behaviors (Coleman, 2018; Robbins
& Krueger, 2005; Ross et al., 1977). Some conceptualizations of
perceived emotional synchrony require the physical copresence of
attendees. However, literature increasingly supports the contagious
nature of emotions online (Goldenberg & Gross, 2020), with evidence
to suggest that perceived emotional synchrony can occur among
individuals who are physically isolated as they watch online events
(Drewery, 2022). Considered together, such findings suggest that
perceived emotional synchrony has the potential to lead those who
collectively attend to others' physical and social pain to feel

connected online.

1.2.3 | Moral cleansing

In a less commonly cited account also found in social psychological
literature, attending to others' pain is thought to serve as a moral
reminder. More specifically, according to the concept of moral
cleansing, attending to others' pain serves as a moral reminder that
makes moral concepts more salient (Bastian et al., 2011; Shariff &
Norenzayan, 2007; Shu et al., 2012). By extension, the activation of
moral concepts is argued to prompt attendees to act prosocially to
achieve moral purification (van Bunderen & Bastian, 2014;
Hwang, 2015; Shariff & Norenzayan, 2007).

Anthropological field studies report that attendees but not
performers of painful collective rituals act more honestly after ritual
attendance, leading Mitkidis et al. (2017) to conclude that the specific act
of attending to others' pain in ritual contexts works as a moral reminder
that motivates individuals to cleanse themselves by acting morally. In
support of this reasoning, numerous links have been made between the
experience of pain, particularly physical pain, and the perception of
morality (Bastian et al., 2011; Inbar et al., 2013; Nelissen, 2011; Nelissen
& Zeelenberg, 2009; Rothschild et al., 2015). For example, watching

videos of others experiencing physical pain has been shown to reduce
feelings of personal guilt (Bocian & Baryla, 2020). In addition, moral
reminders have been reported as an effective means of reducing
unethical behavior, including within online contexts (Hwang, 2015).
However, although the embodiment of morality has attracted consider-
able empirical attention (Brandt & Reyna, 2011; Lilienquist et al., 2010;
Schnall et al., 2008; Zhong & Lilienquist, 2006), the mediating role of
moral cleansing is less well established. Still, moral cleansing offers a
theoretically plausible explanation for why affiliative responses should
be expected among those who collectively attend to others' physical
pain, and perhaps also social pain, online.

Therefore, several accounts offer promising explanations for why
merely collectively attending to others' pain should be expected to
promote affiliation among those with whom it is attended online,
including those extending from theories of imagistic rituals, perceived
emotional synchrony, and moral cleansing. We suggest that these
accounts are not necessarily mutually exclusive and that it is unlikely
any single mechanism accounts for affiliation among those who
collectively attend to others' physical or social pain. Yet, to our
knowledge, few efforts have been made to directly compare
mechanisms through which second-hand experiences of pain moti-

vate co-attendees to affiliate.

1.3 | The current studies

Our current work had the aims of exploring the extent to which
attending to others' pain promotes affiliation among those with whom it
is attended online and identifying the mechanisms that account for
these effects. Extending existing literature, we hypothesized that the
experience of attending to others' physical (hypothesis 1) and social
(hypothesis 2) pain online would promote affiliation among co-
attendees to a greater extent than shared non-painful online
experiences. We further hypothesized that greater cognitive processing
of co-attended experiences (hypothesis 3), perceived emotional
synchrony among co-attendees (hypothesis 4), and moral salience
(hypothesis 5) would account for greater affiliation among co-attendees
of painful as opposed to non-painful content in online contexts. We first
set out to establish the phenomenon of collectively attended pain online
(Study 1) and then to subsequently test our hypotheses (Study 2). Study
protocols were approved by the Griffith University Human Ethics
Committee (Reference Number: 2017/187) in accordance with the
National Statement of Ethical Conduct in Human Research. Informed
consent was obtained from all participants at the beginning of each
study. As a condition of ethical approval, those who did not wish to

watch videos depicting pain were advised not to participate in studies.

2 | STUDY 1

Engagement with online video continues to grow across demographic
groups, outpacing the adoption rate of many other online activities
(Madden, 2009; A. Smith & Anderson, 2018). However, there are still
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few existing empirical accounts of collective attention in online
contexts. Therefore, in Study 1, we sought to explore the phenome-
non of pain collectively attended to online before testing our stated
hypotheses in Study 2. Due to the nature of our research aims (i.e.,
collective attention to painful vs. non-painful content online), we did
not make any specific hypotheses about the nature of attention (i.e.,
singular vs. collective attention or attention in-person vs. online).
Instead, we sought to identify usual engagement frequency with
online videos depicting pain, usual awareness of and interactions with
co-attendees when watching videos online, and self-reported
perceptions of collective attention when watching painful online
content.

2.1 | Method
2.1.1 | Participants

Seventy-four undergraduate students (66.22% female; M,ge = 25.31
years, SD,ge = 6.81 years) were recruited from Griffith University and

remunerated with course credit.

2.1.2 | Procedure

All materials were presented to participants in an online question-
naire upon recruitment. Initially, participants were asked about the
frequency and nature of their own experiences watching videos
online. Participants were subsequently randomly assigned to one of
three pain conditions in which they were presented with a video
depicting either a physically painful (n = 25), socially painful (n =22),
or non-painful (n=27) experience. To emulate real-world contexts
where multiple people watch online content, often simultaneously, it
was emphasized that other students were also watching videos as
part of the study. Participants were instructed to add a comment
beneath videos, which was collected for use in Study 2. Videos were

followed by a measure of perceived collective attention.

2.2 | Materials and measures
2.21 | Engagement frequency and nature

Participants rated their usual engagement with online videos
generally as well as videos involving physical pain and social pain in
single-item measures (0 =never, 1=very rarely, 5=very frequently).
For a collective attention state to occur, an individual must first be
aware that others are co-attending to the same content
(Shteynberg, 2015). On this basis, participants rated how often they
would usually engage in seven behaviors designed to explore their
usual awareness of co-attendees (e.g., “take note of how many views

» o«

the video has,” “take note of other peoples' reactions to the video,”

“read comments made by other people on the video”; O = never,

1=very rarely, 5=very frequently; a=.83). Previous research has
identified social motives for engaging with online video (Haridakis &
Hanson, 2009). On this basis, participants also rated how often they
would usually engage in five behaviors designed to explore their
interactions with co-attendees when watching videos online (e.g.,
“react to the video,” “think about other people who you might share
the video with,” “share the video with people you know”; O = never,

1 = very rarely, 5 = very frequently; a=.79).

2.2.2 | Video stimulus

Videos depicting real-world experiences were sourced from the
video-sharing website YouTube to address the threat to external
validity posed by depicting artificially constructed experiences (see
also Ashton-James et al., 2014; Rae Westbury & Neumann, 2008).
Videos depicted either a physically painful (i.e., facial impalement),
socially painful (i.e., loss of child), or non-painful (i.e., fishing)
experience involving a Caucasian male. All videos were equal in
length (1:13 min) and were matched on pilot pain intensity ratings
(four-items rated on a scale from O=not at all to 10 = extremely;
a=.96; adapted from Bastian, Jetten & Ferris, 2014; Bayet
et al., 2014; Price et al., 1983) and state personal distress ratings
(six-items rated on a scale from 1 = not at all to 7 = extremely; a = .97,
Batson et al., 1987, 1997; Batson & Shaw, 1991).

2.2.3 | Collective attention

The collective attention state is the perception of in-the-moment
attention to stimuli from a first-person-plural perspective
(Shteynberg, 2015). In line with this definition, participants rated
the degree to which they agreed with the statement “we are
attending to the video” in a single-item measure (1 = strongly disagree,
7 = strongly agree; for similar single-item measures see Drewery, 2022;
Wilodarczyk et al., 2020).

2.3 | Results

2.3.1 | Engagement frequency and nature

In terms of usual engagement, all participants reported engaging with
videos online and, on average, reported doing so relatively frequently
(100.00%, M =4.04, SD=1.09). The majority of participants also
reported having engaged with online videos involving physical and
social pain, though on average, reported engaging with them
relatively infrequently (72.97%, M=1.62, SD=1.50% and 72.97%,
M=1.69, SD=1.44, respectively). Almost all participants reported
that they had been aware of co-attendees and had interacted with
them in some way when watching videos online. However, they
reported infrequently engaging in both sets of behaviors (98.65%,
M=1.60, SD=0.87, and 97.30%, M =1.61, SD =0.97, respectively).
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2.3.2 | Collective attention

Using one-way ANOVA we found a significant difference in
perceived collective attention between pain conditions, F
(2,71)=4.42, MSE=2.01, p=.016, n>=0.11. Simple contrasts
showed that perceived collective attention ratings were significantly
higher in both the physical pain (M =4.48, SD = 1.42) and social pain
(M=4.77, SD=1.41) conditions than in the no-pain condition
(M=3.63, SD=1.42), p=.034, 95% confidence intervals (Cl):
[0.07-1.63] and p=.006, 95% Cl: [0.33-1.95], respectively. Per-
ceived collective attention ratings were not significantly different
between the physical pain and social pain conditions, p =.482, 95%
Cl: [-1.12 to 0.53].

2.4 | Discussion

We found engagement with online content depicting pain to be a
relatively common experience. Over 70% of participants reported
engaging with online videos depicting physical and social pain. In
support of social motives for engaging with online video (Haridakis &
Hanson, 2009), over 90% of participants reported being aware of and
interacting with co-attendees when watching videos online. More-
over, while online videos elicited a general feeling of we are attending,
videos depicting pain elicited significantly stronger perceived collec-
tive attention ratings than non-painful content. Collective attention
online has been evidenced through peaks in the popularity of
hashtags (Lehmann et al., 2012), burst-like increases in Tweets
(Sasahara et al., 2013), growth cycles in the popularity of news
articles (Wu & Huberman, 2007), and self-reported shared attention
(Drewery, 2022). Yet, the amplification of shared experiences has
been shown to be minimized by spatial and also psychological
distance between co-attendees (Boothby et al., 2016). Based on our
experimental design, which included the instruction that similar
others' were also watching the same online content as part of the
study, information about potential co-attendees may be seen to elicit
the perception of shared attention in the absence of physical
proximity (Boothby et al., 2016; Shteynberg et al., 2016). Shteynberg
(2015) has further postulated that virtually-mediated collective
attention between strangers may be possible because individuals
know that co-attendees chose to attend to the same content as
them, creating psychological proximity based on similarity of online
viewing preferences (Pinel et al., 2006).

Notably, collective attention ratings in this study appear to
suggest that pain manifested online elicits stronger perceptions of in-
the-moment attention from a first-person-plural perspective than
non-painful online content. From an evolutionary perspective,
behavioral manifestations of pain alert nearby others to potential
proximal threats to physical safety (Craig, 2009; Craig et al., 2010;
Eccleston & Crombez, 1999; Hadjistavropoulos et al., 2011; Yamada
& Decety, 2009) and social connection (Eisenberger, 2012;
MacDonald & Leary, 2005). As a result, pain interrupts the collective
attention of other social agents (Crombez et al., 1997; Eccleston &

Crombez, 1999), and consistent with our finding, commands
collective attention to a greater extent than non-painful stimuli. On
this basis, the experience of collectively attending to others' physical
and social pain online may be seen to increase collective orientation
to a greater extent than the experience of collectively attending to
non-painful stimuli online, priming individuals for social connection,
as hypothesized.

3 | STUDY 2

In Study 2, we subsequently sought to test the prediction that
collectively attending to others' physical and social pain leads to
greater affiliation among co-attendees than collectively attending to
non-painful content in online contexts (hypotheses 1 and 2). Further,
we sought to test the predictions that cognitive resource allocation
(hypothesis 3), perceived emotional synchrony (hypothesis 4), and
moral salience (hypothesis 5) act in parallel to promote affiliation
among those who collectively attend to others' physical and social
pain online. Previous research has found shared pain to influence a
wide range of positive psychosocial outcomes (for a review see
Bastian, Jetten, Hornsey & Leknes, 2014). To attempt to replicate
group-level findings in online contexts and consistent with other
research, we operationalized affiliative attitudes as self-reported
cohesion (e.g., Bastian, Jetten & Ferris, 2014; Leach et al., 2007; Paez
et al., 2007, 2015; Wlodarczyk et al., 2020), interpersonal closeness
(e.g., Reddish et al., 2013, 2016; Swann et al, 2009; Vezzali
et al., 2016), and desire to affiliate (e.g., Lakin & Chartrand, 2003).
Additionally, we operationalized affiliative behavior as low-cost
generosity. A low-cost generosity game was chosen over more
common public goods games, as in standard public goods games
decisions to benefit others are at considerable cost to self-interest.
However, in real-world contexts, as in generosity games, decisions to
benefit others are often at minimal cost to self-interest (e.g.,
posthumous organ donation; Zhao et al, 2016). Notably, the
interpersonal effects of shared dysphoric experiences have been
shown to extend from 1 week for common collective events (Paez
et al., 2015; Rimé, 2007) to between 3 weeks (Paez et al., 2007) and
several months (D. Garcia & Rime, 2019) for more intense collective
events. To assess the longevity of predicted affiliative outcomes, data
were collected immediately after participants attended to online
content (Time 1) and at 1-week follow-up (Time 2). A shorter rather
than longer follow-up period was utilized as the study's video
stimulus was considered to represent a relatively brief and common-

place, though purposely intense, collective experience.

3.1 | Method

3.1.1 | Participants

Participants recruited from Griffith University were remunerated
with course credit for completing two online questionnaires. We
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collected 211 complete responses to the first questionnaire
administered after recruitment at Time 1. Using participant identifi-
cation numbers and demographic information, we identified 26
repeat responses from participants to the first questionnaire.
Therefore, data from 185 participants were screened for inclusion
in Time 1 analyses (75.14% female; M,ge = 22.62 years, SD,g. = 7.44
years). We then collected 169 complete responses to the second
guestionnaire, administered approximately 1 week after completion
of the first questionnaire at Time 2. Using participant identification
numbers, we matched data from 93 participants across the first and
second questionnaires. Loss of data was due to repeat responses to
the second questionnaire (Time 2 repeat responses with valid
identification numbers, n = 3), participant use of invalid participant
identification numbers in the second questionnaire, and loss at
follow-up (Time 1 responses not matched, n = 92; Time 2 responses
with a nonnumerical identification entry, n=52; Time 2 responses
with an identification number not matched, n=21). Due to delayed
response times to the second questionnaire (>14 days), data from a
further two participants were dropped. Consequently, data from 91
participants were screened for inclusion in Time 2 analyses (72.53%

female; M,ge = 23.32 years, SD,ge = 8.19 years).

3.1.2 | Procedure

A link to the first online questionnaire was provided to participants
upon recruitment (Time 1). At the beginning of the questionnaire,
participants were randomly assigned to one of three pain conditions
in which they were presented with a video depicting either a
physically painful (i.e., facial impalement), socially painful (i.e., loss of a
child), or non-painful (i.e., fishing) experience (Time 1 analyses n = 63,
62, and 60 respectively; Time 2 analyses n=31, 28, and 32,
respectively). Videos were identical to those used in Study 1, except
for the non-painful video, which was edited to exclude the catching
of fish based on collected comments. Videos were presented to
participants in a mock online video format to emulate real-world
contexts. Videos were accompanied by a set of comments
constructed from deidentified responses in Study 1 (e.g., “pretty
cool man, do you find fishing therapeutic,” no-pain), and participants
were able to add their own comments to videos. It was emphasized
that the video had also been watched by other students who had
made the accompanying comments. Videos were followed by
measures of cognitive resource allocation, perceived emotional
synchrony, moral salience, cohesion, interpersonal closeness, desire
to affiliative, and low-cost generosity. Approximately 1 week after
completing the first questionnaire, participants were emailed a link to
the second online questionnaire (Mcompietion = 8.23 days, rangecomple-
tion = 5-12 days; Time 2). At the beginning of the questionnaire,
participants were reminded that they had previously been presented
with a video that other students had also watched and commented
on. Participants were then presented with further measures of
cognitive resource allocation and repeat measures of cohesion,

interpersonal closeness, and desire to affiliate.

3.2 | Measures
3.2.1 | Cognitive resource allocation

We operationalized cognitive resource allocation as self-reported
consumption, reflection, and memory ratings. At Time 1, we used a
single-item measure of self-reported consumption (e.g., to what
extent were you “consumed by the experience”; 1=not at all,
7 = completely). At Time 2, we measured cognitive resource allocation
by asking participants to rate how often they reflected on the video
over the last week (1 =1 have not thought about it at all, 7 =1 have
thought about it very frequently; for similar measures of reflection
frequency see Jong et al., 2015) and how well they remembered both
“the video and the experience depicted in it” and “students and their
comments on the video” (a=.75; 1=1 don't remember at all, 7 =1
remember very well; for similar measures of depth of reflection see
Buhrmester et al., 2018).

3.2.2 | Perceived emotional synchrony

We then measured perceived emotional synchrony using a six-item
scale adapted from Péez et al. (2015) Perceived Emotional Synchrony
Scale. Items administered at Times 1 and 2 included “we felt more

» o«

intense emotions because we all observed the same experience,” “we

» o«

felt a strong emotional bond between us,” “we felt a strong rapport

» o« n o«

between us,” “we all shared the same strong feelings,” “we felt more
sensitive to our emotions because we were surrounded by people
who felt the same,” and “we shared a moment of unity” (1 = not at all,
7 =very much; a=.95). Items was chosen to reduce participant
burden associated with longer-item scales (e.g., 18-item scales; Paez
et al., 2015) and because some alternate shorter-item scales allude to
synchronized action not relevant to the online nature of this study
(e.g., “we performed as one, like a single person”; Wlodarczyk

et al., 2020).

3.2.3 | Moral salience

Participants completed a single-item measure of how “moral” they
felt while watching each video (1 = not at all, 5 = extremely) at Times 1
and 2.

3.24 | Cohesion

We used an 11-item self-report measure of cohesion adapted from
previous research (Bastian, Jetten & Ferris, 2014; Leach et al., 2007)
at Times 1 and 2. Items included “| feel a sense of solidarity with the
students in this group,” “I feel connected to the students in this
group,” “| feel part of this group of students,” “I feel a sense of loyalty
to the students in this group,” “I feel | can trust the students in this

» uI

group,” “I feel that the students in this group have a lot in common,
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feel like there is unity between the students in this group,” “I see
myself as a member of this group,” “I am glad to be categorized as a

k|

member of this group, identify with the students in this group,”
and “| feel strong ties to the students in this group” (1 = strongly

disagree, 7 = strongly agree; a =.96).

3.2.5 | |Interpersonal closeness

Participants completed a single-item pictorial measure of inter-
personal closeness adapted from Schubert and Otten's (2002) Self-
Group Overlap scale at Times 1 and 2. The scale comprised seven
pairs of circles representing the self and a given in-group that varied
in their degree of overlap (1 = no overlap, 7 = high degree of overlap).
Participants were instructed to select the pair of circles that best
represented how close they felt to the group of students who also
watched the video.

3.2.6 | Desire to affiliate

We also asked participants whether they “would like to spend more
time with the students who also watched the video outside of this
study” as a single-item measure of desire to affiliate at Times 1 and 2
(1 =not at all, 7 = very much; for similar measures of desire to affiliate
see Lakin & Chartrand, 2003).

3.2.7 | Generosity

We measured low-cost generosity in a hypothetical game, played
only at Time 1 to reduce participant burden (Guth, 2010; Gith
et al., 2012). Following Zhao et al. (2016), participants were
presented with 11 different payoff combinations described in terms
of hypothetical points. Participants' own payoff was fixed at 5 points,
while payoffs for other students who watched the video varied in 1-
point increments between zero and 10 points (e.g., “You receive 5
points. Each of the other students receives O points”). Accordingly,
the most generous choice was that with the highest payoff
(0 = ungenerous, 10 = generous). This particular generosity game was
suited to the experimental design of the study as it is easily adapted
to non-specifiable group sizes.

3.3 | Results
3.3.1 | Data screening

Data were visually inspected to identify influential univariate
outliers at all levels of the grouped data (Tabachnick &
Fidell, 2013). One participant in the no-pain condition was
associated with influential data and excluded from all analyses
(Time 1 and 2). Means and standard deviations for all antecedent

and consequent variables are shown in Table 1, while inter-
correlations between antecedent and consequent variables
are shown in Table 2 (Time 1 analyses) and Table 3 (Time 2

analyses).

3.32 | ANOVA

To test hypotheses 1 and 2, we investigated the effect of
collectively attended physical and social pain on affiliation using
one-way ANOVA, followed by simple contrasts with Bonferroni
corrections. At Time 1, there were significant differences
between pain conditions in cohesion, F(2,181)=8.90, MSE =
2.04, p<.001, n2=0.09, interpersonal closeness, F(2,181)=
6.27, MSE =2.27, p=.002, n2=0.06, and desire to affiliate, F
(2,181) =3.23, MSE=2.30, p=.042, n2 =0.03. Participants in the
social pain condition reported significantly greater cohesion,
p <.001, 95% CI: [0.47-1.72], interpersonal closeness, p =.002,
95% Cl: [0.28-1.61], and desire to affiliate, p=.036, 95% Cl:
[0.03-1.37], than those in the no-pain condition. Participants in
the physical pain condition also reported higher interpersonal

closeness than those in the no-pain condition, p=.047, 95% ClI.

TABLE 1 Means (and standard deviations) of antecedent and
consequent variables included in Time 1 and Time 2 analyses across
pain conditions

Pain condition
Physical pain  Social pain  No-pain

Variable

Time 1 analyses

Consumption 5.14 (1.31) 4.92 (1.47) 3.64 (1.53)
Perceived emotional 3.74 (1.35) 4.12 (1.76) 2.20 (1.10)
synchrony
Morality 2.32(1.23) 2.69 (1.33) 1.63(0.89)
Cohesion 3.18 (1.37) 3.76 (1.60) 2.67 (1.29)
Interpersonal closeness  3.44 (1.45) 3.73(1.59) 2.78(1.47)
Desire to affiliate 3.17 (1.65) 3.53 (1.51) 2.83(1.37)
Generosity 5.94 (2.26) 6.19 (2.19) 5.63 (2.11)
Time 2 analyses
Consumption 5.16 (1.32) 4.71(1.72)  3.90 (1.60)
Reflection 1.77 (1.18) 1.36 (0.73) 1.52 (0.63)
Memory 3.73 (1.53) 2.95(1.08) 3.18(1.23)
Perceived emotional 3.76 (1.33) 3.45 (1.77) 2.10 (1.02)
synchrony
Morality 2.39 (1.28) 2.50 (1.40) 1.65(0.84)
Cohesion 2.48 (1.20) 2.99 (1.26) 2.88(1.30)
Interpersonal closeness  2.52 (1.26) 3.11 (1.23) 2.26 (1.44)
Desire to affiliate 2.68 (1.45) 3.21(1.32) 3.03(1.56)

Note: Time 1 analyses, N = 184; Time 2 analyses, N = 90.
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Variable 1 2 3 4 5

1. Physical pain -

2. Social pain =54

3. Consumption 26 15* -

4. Perceived emotional 16" 327 567 -

synchrony

5. Morality .06 27 317 55 -

6. Cohesion -.01 26 45 73T 43
7. Interpersonal closeness .06 8% 297 49 32%*x
8. Desire to affiliate -.01 6% 317 497 347
9. Generosity .004 .09 A1 .01 -.08
Note: N =184.

*p <.05; **p <.01; ***p <.001.

Variable 1 2 3 4 5 6 7

1. Physical pain -

2. Social pain - 49
3. Consumption 26** .05 -
4. Reflection .18 -15 .16 =
5. Memory 24> -18 .27 19 -
6. Perceived 31 15 .58 26 .03 -
emotional
synchrony
7. Morality 13 18 .26 25% .08 .48
8. Cohesion -17 A2 267 .23 .07 .36*** .25*
9. Interpersonal -.05 .25%  .30**  .32** .08 .42*** 35
closeness
10. Desire to affiliate -.15 12 13 21 -.03 .26
Note: N = 90.

*p £.05; **p <.01; ***p <.001.

[0.01-1.32]. There were no other differences in cohesion,
interpersonal closeness, or desire to affiliate between pain
conditions, ps >.074. There was no difference between pain
conditions in generosity at Time 1, F(2,181)=1.01, MSE=4.79,
p =.365,n%=0.01.

At Time 2, the only difference between pain conditions
resulted from interpersonal closeness, F(2,87)=3.19, MSE = 1.73,
p=.046, n?=0.07. Participants in the social pain condition
reported higher interpersonal closeness than those in the no-
pain condition, p=.046, 95% Cl: [0.01-1.69]. There were no
other differences in interpersonal closeness between pain
conditions, ps>.265. No difference was found between pain
conditions in cohesion, F(2,87)=1.42, MSE=1.57, p=.248,
n?=0.03, or desire to affiliate, F(2,87)=1.06, MSE=2.10,
p=.351,n?>=0.02, at Time 2.

TABLE 2 Intercorrelations between
antecedent and consequent variables
included in Time 1 analyses

B1FF* 59F*x

09 227 -

8 9 10 TABLE 3 Intercorrelations between
antecedent and consequent variables
included in Time 2 analyses

.64%**

LOTFFE BDXxx

3.3.3 | Mediation analyses

Methodological studies using empirical simulation have shown that
mediated effects may be statistically significant even when the total
effect is not (for a review see O'Rourke & MacKinnon, 2018).
Consequently, we tested mediated pathways between collectively
attended pain and affiliation from hypotheses 3, 4, and 5 for Time 1
and 2 measures as planned, resulting in seven separate mediation models.
Graphical summaries of mediation models are shown in Figures 1 and 2,
while observed mediation models are depicted in Supporting Information:
Figures S1 through S7. Consistent with contemporary approaches,
mediation models were tested using ordinary least squares path analyses
in the PROCESS macro (Version 3.4; Hayes, 2017) for the statistical
software package SPSS (Version 25). Mediation models were conducted
with pain condition as a multicategorical antecedent to examine the
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FIGURE 1 Mediation models tested in Time 1 analyses. Graphical summary of models depicting the predicted relative effects of collectively
attending to others' physical and social pain on affiliation measured at Time 1 as mediated by consumption, perceived emotional synchrony, and

morality.

effect of attending to physical or social pain relative to non-painful
content online. As such, pain condition was treated using indicator coding
with no-pain specified as the reference group (Hayes & Preacher, 2013).
Mediation models were also conducted with multiple parallel mediators
to allow for formal comparison of mechanisms that might account for the
predicted affiliative effects of collectively attending to others' pain online.
Indirect effects were bootstrapped with 10,000 replications. Using this
approach, bootstrapped 95% Cls for indirect effects that do not contain
zero are considered significant. When used to test hypotheses, bootstrap
Cls offer higher power than the normal theory approach (Hayes, 2017).

3.34 | Cohesion at Time 1 and Time 2

In separate models, we tested the relative effect of collectively
attending to others' pain on cohesion measured at Time 1 (model 1)
and Time 2 (model 2) as mediated by cognitive resource allocation,
perceived emotional synchrony, and moral salience. Physical and
social pain indirectly influenced cohesion measured at Time 1 through
perceived emotional synchrony, aisbophysical pain = 1.00, bootstrap

SE=0.18, bootstrap 95% ClI: [0.67-1.37] and az;bzsocial pain = 1.25,
bootstrap SE=0.22, bootstrap 95% Cl: [0.85-1.71], respectively.
Physical and social pain also indirectly influenced cohesion measured
at Time 2 through perceived emotional synchrony, aisbapnysical
pain = 0.54, bootstrap SE =0.22, bootstrap 95% CI: [0.16-1.05] and
a24basocial  pain =0.43, bootstrap SE=0.20, bootstrap 95% Cl:
[0.11-0.91], respectively. Consistent with hypothesis 4, participants
who collectively attended to others' pain compared to non-painful
content reported greater perceived emotional synchrony, and
participants who reported greater perceived emotional synchrony
reported greater cohesion with co-attendees. There was no evidence
that physical or social pain indirectly influenced cohesion through
cognitive resource allocation (hypothesis 3) or moral salience

(hypothesis 5).

3.3.5 | Interpersonal closeness at Time 1 and Time 2

In separate models, we tested the relative effect of collectively
attending to others' pain on interpersonal closeness measured at
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FIGURE 2 Mediation models tested in Time 2 Analyses. Graphical summary of models depicting the predicted relative effects of collectively
attending to others' physical and social pain on affiliation measured at Time 2 as mediated by consumption, reflection, memory, perceived

emotional synchrony, and morality.

Time 1 (model 3) and Time 2 (model 4) as mediated by cognitive
resource allocation, perceived emotional synchrony, and moral
salience. Physical and social pain indirectly influenced interpersonal
closeness measured at Time 1 through perceived emotional syn-
chrony, a12bophysical pain = 0.64, bootstrap SE =0.16, bootstrap 95%
Cl: [0.36-0.97] and az;basocial pain = 0.80, bootstrap SE=0.18,
bootstrap 95% Cl: [0.47-1.18], respectively. Physical and social pain
also indirectly influenced interpersonal closeness measured at Time 2
through perceived emotional synchrony, ajsbaphysical pain = 0.39,
bootstrap SE =0.20, bootstrap 95% Cl: [0.04-0.84] and as4bsocial
pain = 0.31, bootstrap SE=0.17, bootstrap 95% CI: [0.03-0.69],
respectively. Consistent with hypothesis 4, participants who collect-
ively attended to others' pain compared to non-painful content
reported greater perceived emotional synchrony, and participants

who reported greater perceived emotional synchrony reported
greater interpersonal closeness with co-attendees. There was no
evidence that physical or social pain indirectly influenced inter-
personal closeness through cognitive resource allocation (hypothesis

3) or moral salience (hypothesis 5).

3.3.6 | Desire to affiliate at Time 1 and Time 2

In separate models, we tested the relative effect of collectively
attending to others' pain on participants' desire to affiliate measured
at Time 1 (model 5) and at Time 2 (model 6) as mediated by cognitive
resource allocation, perceived emotional synchrony, and moral

salience. Physical and social pain indirectly influenced desire to
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affiliate measured at Time 1 through perceived emotional synchrony,
a12b2physical  pain = 0.64, bootstrap SE =0.15, bootstrap 95% Cl:
[0.37-0.96] and az2bzsocial pain = 0.80, bootstrap SE =0.19, bootstrap
95% Cl: [0.45-1.20], respectively. Physical and social pain also
indirectly influenced desire to affiliate measured at Time 2 through
perceived emotional synchrony, aisbaphysical pain = 0.49, bootstrap
SE=0.26, bootstrap 95% Cl: [0.04-1.08] and az4basocial pain = 0.40,
bootstrap SE =0.24, bootstrap 95% Cl: [0.03-0.97], respectively.
Consistent with hypothesis 4, participants who collectively attended
to others' pain compared to non-painful content reported greater
perceived emotional synchrony, and participants who reported
greater perceived emotional synchrony reported a greater desire to
affiliate with co-attendees. There was no evidence that physical or
social pain indirectly influenced participants' desire to affiliate
through cognitive resource allocation (hypothesis 3) or moral salience

(hypothesis 5).

3.3.7 | Generosity at Time 1

We tested the relative effect of collectively attending to others' pain
on generosity measured at Time 1 as mediated by consumption,
perceived emotional synchrony, and morality (model 7). There was no
evidence that physical or social pain indirectly influenced generosity
through consumption (hypothesis 3), perceived emotional synchrony

(hypothesis 4), or morality (hypothesis 5).

3.4 | Discussion

Building upon previous work, we expected collective attention to
physical and social pain to promote cohesion, interpersonal close-
ness, desire to affiliate, and generosity among co-attendees to a
greater extent than collective attention to non-painful content in
online contexts (hypotheses 1 and 2). What we found was that
collective attention to others' physical and social pain online
consistently indirectly promoted affiliative attitudes among co-
attendees but not affiliative behaviors. More specifically, we found
perceived emotional synchrony to mediate the influence of collect-
ively attending to others' pain on affiliative attitudes, but not
affiliative behaviors, online (Hypothesis 4). We did not find any
evidence to suggest that collectively attending to others' pain
indirectly influences affiliation online through greater cognitive
processing of co-attended experiences (hypothesis 3) or moral

salience (hypothesis 5).

3.4.1 | Perceived emotional synchrony

As hypothesized, collectively attending to others' physical and social
pain indirectly promoted cohesion, interpersonal closeness, and
desire to affiliate measured immediately after co-attention through
to 1-week follow-up via its effect on perceived emotional synchrony

(hypothesis 4). These findings suggest that affiliative attitudes,
previously reported in response to physically painful collective rituals
(Xygalatas et al., 2013) and dysphoric collective gatherings (Jong
et al., 2015; Paez et al., 2007, 2015), are replicated to some extent
among those who collectively attended non-ritualized physical and
social pain online. Baranowski-Pinto et al. (2022) reported that
bonding during collective events depends substantially on the
interpersonal dynamics that occur among those who are physically
copresent in large crowds. However, our findings suggest that
perceived emotional synchrony has the potential to promote
affiliative attitudes among physically dispersed co-attendees, inde-
pendently of coordinated action (e.g., marching in step, dancing in
rhythm), in-the-moment synchronous co-attention (e.g., attending at
exactly the same time), and active emotional sharing (e.g., disclosing
feelings to co-attendees; Rennung & Goritz, 2015). Work by Drewery
(2022) suggests that in online contexts, self-reported shared
attention is positively related to perceived emotional synchrony
through mentalisation. Or, more specifically, that the perception of
collective attention online encourages individuals to think more
deeply about co-attendees' experiences, resulting in a greater sense
that the experience is being shared. We therefore define perceived
emotional synchrony as the perception of synchronous emotional
experiences emerging from a collective attention state, occurring in
the absence of mutual causal influence, and resulting in interpersonal
bonding. We acknowledge that emotional synchrony arising from co-
attendees who share physical space may be more personally
meaningful and memorable (Baranowski-Pinto et al., 2022). However,
virtually mediated experiences represent important opportunities for
creating social connection and a sense of community (Han &
Lee, 2014; Haridakis & Hanson, 2009; Khan et al., 2016; Sjoblom &
Hamari, 2017), and virtually mediated emotional synchrony has the
potential to bond together larger and more diverse social networks.

Notably, perceived emotional synchrony did not have a mediat-
ing effect on generosity, as we hypothesized (hypothesis 4). One
possible explanation for this finding is our decision to operationalize
affiliative behavior as low-cost generosity measured using a
hypothetical game. Previous work has operationalized affiliative
behavior as cooperation measured using economic games in which
decisions to benefit one's partner are at a cost to self-interest and are
incentivized (Bastian, Jetten, Hornsey & Leknes, 2014), both of which
are known to influence decision-making (Zhao et al., 2016). Also of
consideration is the social context in which collective attention
occurred online. While collective attention in this study was a
discrete event, communication between co-attendees following a
collective attention state may augment affiliation (Buhrmester
et al., 2018; Cui et al., 2016; D. Garcia & Rime, 2019; Lin et al., 2014;
Lobato & Sainz, 2020). For example, an analysis of digital traces of
62,114 Twitter users after the 2015 Paris terrorist attacks found that
long-term expressions of solidarity were related to the previous
expression of collective emotions (D. Garcia & Rime, 2019). Other
work has reported that perceived emotional synchrony is as much as
20% greater in online contexts where the opportunity to communi-

cate with co-attendees is available as opposed to unavailable
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(Drewery, 2022). As highlighted by Buhrmester et al. (2018),
understanding the impact of continued communication and identify-
ing the key components of affiliation that elicit communication after a
precipitating collective attention state could help harness affiliative

outcomes.

3.4.2 | Cognitive resource allocation

Although we found the act of collectively attending to others' physical
and social pain to be significantly more consuming than collectively
attending to non-painful content online, increased allocation of
cognitive resources to co-attended pain did not result in significantly
more reflection or significantly better memory at 1-week follow-up,
nor did it influence affiliation among co-attendees (hypothesis 3).
That we did not find evidence to support the mediating role of
cognitive resource allocation is unexpected, given that reflection on
collectively attended viral media content has been found to result in
strong interpersonal bonding. However, in their study, Buhrmester
et al. (2018) reported that cohesion among individuals increased most
for those who continued to reflect deeply on the experience and felt
the experience was central to their own lives even though it had no
material impact. Co-attended videos in this study depicted real-world
experiences and, according to pilot ratings, were perceived to be
relatively intense in nature. Yet, the experience of attending to them
was unlikely to be perceived as central to attendees' lives. Following
this reasoning, our findings appear to reinforce that shared
experiences must be emotionally intense as well as self-defining or
life-altering for an increased allocation of cognitive resources to fuse
co-attendees together. However, upon closer inspection of relevant
literature, we note that several other studies have also failed to find
hypothesized relationships between self-reflection on dysphorically
arousing experiences and identity fusion or have found identity
fusion to be most strongly associated with positive affect during
collective events with the same relationship not observed for
negative affect (Kapitdny et al., 2020; Kavanagh et al, 2019;
Pelletier, 2018; Vazquez et al., 2017). At present, the precise qualities
of shared dysphoric experiences and the nature of personal reflection
that links imagistic rituals to interpersonal bonding remain unclear,

with more theoretically driven exploration needed.

3.4.3 | Moral cleansing

Although we found collectively attending to others' physical and
social pain to elicit significantly higher feelings of morality than
collectively attending to non-painful content online, there was no
relationship between moral salience and any measure of affiliation
(hypothesis 5). Some work has found evidence to support the role of
moral cleansing effects among attendees of painful collective rituals
(Mitkidis et al., 2017). However, several other published studies have
failed to replicate general moral cleansing effects (Earp et al., 2014;
Fayard et al., 2009; Rotella & Barclay, 2020), an issue that is common

to embodiment phenomena (Hu et al., 2016; Johnson et al., 2014; Liu
& Liao, 2018). For example, following their failure to replicate both
moral licensing and cleansing effects, Rotella and Barclay (2020)
proposed that neither effect is likely to be elicited online. Therefore,
when considered in the context of existing literature, our findings
highlight the need for further research to explore claims about the
role of moral cleansing in promoting affiliation among those who
attend to others' pain. We suggest that consideration should be given
to the influence of contextual factors, such as how moral an act is
perceived (Mazar & Zhong, 2010), the relatedness between an act
and the opportunity to make a moral choice (Lee & Hsieh, 2013), the
emphasis placed on the benefits of moral decisions (T. Garcia
et al., 2020), and opportunities to establish a moral reputation
(Rotella & Barclay, 2020).

Our findings are significant in several ways. First, our findings
add to theoretical understanding of human pain. For example, they
support a physical-social pain overlap (e.g., Eisenberger, 20123;
Eisenberger & Lieberman, 2004), in which physical and social pain
exist as separate but overlapping constructs that result in common
psychosocial outcomes. Second, our findings advance understanding
of the social significance of pain in contemporary online contexts.
Previous studies have found that emotional arousal and valence
influence the social transmission of online content (Berger &
Milkman, 2012; Nikolinakou & King, 2018). However, there is still
little known about why online content becomes viral and its impact
on individual attendees. Our findings suggest that painful online
content commands more of our collective attention and draws us
together. One possibility is that the sense of social connection
generated by collectively attending to others' pain online also
increases its social transmission. Third, our findings give insight into
how social processes known to mediate face-to-face social interac-
tions operate in online contexts. Our findings specifically support the
idea that shared experiences transcend physical spaces to emerge in

online experiences.

4 | GENERAL DISCUSSION

Pain, in its various forms, has traditionally been regarded as an
aversive experience to be reduced or eradicated (Global Industry
Analysts, 2012). Indeed, many collective action problems encompass
the pain of others, such as ongoing intergroup conflicts (Whitehouse
et al., 2017), acts of terror (Drury et al., 2009; Jong et al., 2015),
natural disasters (Rodriguez et al., 2006; Vezzali et al.,, 2016), and
pandemics (Van Bavel et al., 2020). However, evidence continues to
suggest that pain is, in fact, also associated with positive biological,
psychological, and social outcomes (for a review see Bastian,
Jetten, Hornsey & Leknes, 2014). In this vein, some researchers
have argued that pain is also a specific, biologically rooted experience
that is particularly powerful in binding groups together (Fischer &
Xygalatas, 2014). Our aim was to explore the emergence of affiliative
attitudes and behaviors between those who collectively attend to

others' pain online and to understand the mechanisms that mediate
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such responses. Across the studies reported, we found evidence
supporting the idea that collectively attending to others' pain is a
potent form of shared experience, even online. More specifically, we
found evidence to suggest that merely attending to others' physical
or social pain online indirectly promotes affiliation among co-
attendees via the perception of emotional synchrony. More so than
ever, due to health concerns associated with mass physical
gatherings, online social networks represent important venues for
social sharing and connection (Rimé et al., 2020), moral and political
discourse, and raising awareness of social issues (Brady et al., 2020).
Our findings therefore help advance practical understanding of how
the mass diffusion of physical and social pain via online mediums
might be harnessed to bond together geographically dispersed co-
attendees.

For example, our findings align with the working hypothesis
proposed by Whitehouse (2021) that widely shared sufferings
resulting from the COVID-19 pandemic bond individuals together
and change patterns of identity fusion between previously divided
groups. Social distancing measures during the pandemic have
disrupted the frequency and quality of experiences shared face-to-
face, threatening the human need for social connection (Aleman &
Sommer, 2022; Rogers & Cruickshank, 2021). Further, the pandemic
has placed significant psychological burden on individuals by
requiring large-scale prosocial action to protect vulnerable popula-
tions (Bavel et al., 2020). Our findings suggest that one way to
address these issues is through sharing personal experiences of
suffering online. Rogers and Cruickshank (2021) reported that during
highly restrictive lockdown periods in Australia, 94% of people
surveyed talked with others about COVID-19 at least a few times per
week. Our findings specifically suggest that the act of collectively
attending to others' pandemic-related-pain online is likely to generate
the perception of a shared emotional response, which in-turn may
promote large-scale bonding among physically dispersed co-
attendees. Other preliminary work also suggests that threat-evoked
perceived emotional synchrony is related to increased solidarity
(among liberals) and adherence to shared beliefs (among conserva-
tives) in the context of the COVID-19 pandemic (Bouchat,
Metzler et al., 2020). Expanding on our findings, encouragement of
continued communication following a collective attention state, such
as within the comments sections of social media posts, may help to
convert interpersonal bonds into sustained prosocial motivations
(Buhrmester et al., 2018; Drewery, 2022; D. Garcia & Rime, 2019).

Although promising, our findings represent a preliminary
investigation subject to limitations and requiring further replication.
The studies we reported here were associated with modest sample
sizes due to resourcing constraints. Also of consideration is the use of
short-item self-report measures in both studies, some of which may
have been subject to intraindividual interpretation. For example,
ratings from the single-item self-report measure of collective
attention used in Study 1 may be alternately interpreted as an
attention check to the instruction that the video was being watched
by other students or considered to reflect individual as opposed to

collective attention. Asking individuals to instead rate the nature of

their attention on a continuum anchored by | was attending alone and
we were attending together may better differentiate between
perceptions of individual and collective attention to others' pain
online. Relatedly, multi-item versions of in-the-moment personal
attention and self-reflection measures in Study 2 may assist in
clarifying whether different kinds of self-attentiveness (e.g., reflec-
tion or intellectual self-attentiveness; Jong et al., 2015; Trapnell &
Campbell, 1999), aspects of the nature of memory (e.g., episodicity,
emotionality, specificity, accuracy, centrality), or types of memory
processing (e.g., narrative processing, reconstruction, reflection; van
Mulukom, 2017) feature differently in the relationship between
shared pain and interpersonal bonding. Further, little insight can be
drawn from the single-item measure of moral salience in Study 2
regarding the particular moral traits elicited when collectively
attending to others' pain (e.g., guilt, sincerity, honesty, trustworthi-
ness; Baldwin et al., 1990; Brambilla et al., 2011, 2012; Krakowiak &
Tsay-Vogel, 2015). It could also be argued that moral salience is
instead better assessed using implicit measures, such as moral word-
completion tasks (e.g., ral could be completed by moral; Gino
et al, 2011; Shu et al., 2012). For these reasons, well-powered
replication of reported effects using theoretically sound and
psychometrically validated measures is required to confirm their
stability. Several other considerations are also relevant to the future
directions of the findings we have reported.

For example, we primed participants with their shared university
attendance across all experimental conditions in both studies. As a
result, the observed effects of collectively attending to others' pain
appear to extend beyond known affiliative responses to shared
identity (Hein et al., 2010; Sttrmer et al., 2006). There is some
evidence to suggest that prior social bonds are a prerequisite for the
perception of emotional synchrony during collective experiences
(Boothby et al., 2016; Konvalinka et al., 2011; Xygalatas et al., 2011)
and that interpersonal synchrony is most pronounced when coupled
with shared intentionality (Reddish et al., 2013). However, other
work has reported no difference in perceived emotional synchrony
when shared identity is low as opposed to high in online contexts
(Drewery, 2022). Thus, more work is needed exploring reported
effects among strangers to better understand the importance of prior
social bonds between co-attendees.

Findings from both studies reported are further premised upon
collective, as opposed to individual, attention online. Indeed,
collective attention is ubiquitous in the contemporary world
(Shteynberg, 2015). However, it is unclear whether the observed
effects of collectively attending to others' pain are contingent upon
knowledge of co-attention. Therefore, exploration of our findings
among individuals who are both aware and unaware of the existence
of co-attendees is also encouraged. For example, empathy following
individual attention to others' pain has been shown to increase
monetary offers towards strangers (Barraza & Zak, 2009) and caring
for unrelated stigmatized group members (Cargile, 2016). On this
basis, both individual and collective attention to others' pain online
may be expected to promote a generalized state of empathy-induced

affiliation towards others. However, some work suggests that
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collective attention to valenced stimuli amplifies emotional reactions
relative to individual attention (Boothby et al., 2014, 2017,
Shteynberg et al., 2014). On this basis, we theorize that empathy-
induced-affiliation is strongest following collective attention to
others' pain.

In sum, we have presented novel evidence for the emergence of
affiliative attitudes among those who collectively attend to
others' personal experiences of pain online. Despite these and other
similar findings, more work is needed to develop a complete model of
the circumstances under which collectively attending to others' pain
motivates individuals to affiliate with one another. Of particular
interest are the necessity of preexisting social ties among co-
attendees, the exact nature of perceived emotional synchrony
mediating affiliative outcomes, how to convert affiliative attitudes
into prosocial actions, and the longevity of affiliative outcomes. To
keep pace with the evolution of technology-mediated social
interaction, further exploration of our findings is also required to
identify meaningful, practical implications in online contexts. That is,
to understand how pain shared in real-world online contexts may be

harnessed to increase social connection and well-being.
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