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Abstract

Ostracism—being ignored and excluded—is a common experience. Although people often seek to recover from this expe-
rience, the effectiveness of brief music listening and whether this activity offers benefit beyond distraction are unknown.
Thus, this study investigated the effectiveness of short-term exposure to happy and sad music on ostracism recovery
relative to other distracting noise. After being ostracized, participants (N=561) were randomly assigned to one of four
audio listening conditions. Subsequently, they rated their satisfaction with psychological needs (belonging, self-esteem,
meaningful existence, control, and certainty). Music—particularly happy music—was effective in improving one’s needs
relative to a control baseline (but not distraction) condition. We examined whether effects of music were mediated through
greater parasocial experiences (feeling a psychological bond to the audio), reduced rumination (thinking less about their
exclusion), and/or heightened emotional engagement (being moved by the audio). Happy and sad music were shown
to be similarly effective as other distracting noise in reducing rumination. Compared to baseline, the positive effects of
distraction and music conditions on needs were explained by reduced rumination. Although music and distraction condi-
tions led to similar amounts of recovery, there were benefits uniquely associated with music. In line with our theorizing,
both happy and sad music provided greater parasocial experiences compared to the baseline. Findings highlight the role
of happy—and sad-sounding—music as a potential substitute for social connection, suggesting that music improves basic
psychological needs through a mechanism that other noise may not.
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Examining the impact of brief exposure to
happy and sad music on ostracism recovery

Ostracism—being ignored and excluded—is a common
experience that causes pain, leads to negative affect, and
threatens basic psychological needs (Williams, 2009), mak-
ing it important to identify effective strategies that help
restore those needs. This form of exclusion has been referred
to as a form of social or symbolic death (e.g., Hales, 2018).
In a related vein, lacking close relationships also poses a
mortality risk comparable to major health risks such as alco-
hol consumption and cigarette smoking (Holt-Lunstad et
al., 2010; House et al., 1988). Further, previously excluded
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individuals are more sensitive to social cues, craving forms
of social interaction (Pickett et al., 2004), and may be more
accepting of negative interactions, such as hostile acknowl-
edgement (Rudert et al., 2017) and catcalling (Dvir et al.,
2021). Because one’s sense of social connection is reflected
in how satisfied they feel in their needs (e.g., belonging),
people often seek ways to restore those needs after aversive
experiences such as exclusion. In this study, we examine
whether brief exposure to music can help restore psycho-
logical needs following ostracism.

Existing research and theorizing would suggest that
music should be effective in making people feel better from
negative events (e.g., Derrick et al., 2009) and that music
may offer opportunities for social connection specifically
(Ayyildiz et al., 2025; Gabriel & Paravati, 2021). Despite
this, little is known of music’s actual effectiveness in restor-
ing needs following an ostracism experience. We investigate
whether different varieties of music (happy and sad) have
measurable positive effects beyond just their distracting
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properties, and whether these effects are mediated by three
candidate mechanisms: reduced rumination, increased
emotional engagement, and greater parasocial experiences.
Although various ways in which one may feel excluded (as
well as negative consequences that follow) have been well
documented in the literature, it is also important to examine
strategies that may be effective in helping people recover
following exclusion’s immediate sting. To this end, we
investigate one strategy, listening to music, as a potential aid
to restoring basic needs following an ostracism experience.
We posit that listening to music is one strategy for restoring
previously threatened needs and that music may aid recov-
ery not only by redirecting attention away from the negative
experience but also by offering additional benefits, such as
emotional engagement and a sense of connection.

Ostracism

To understand how music could improve recovery follow-
ing ostracism, we are informed by the temporal need-threat
model of ostracism (Williams, 2009). According to the
model, upon its detection, responses to ostracism unfold in
a series of three sequential stages. Immediately following
the detection of exclusion, people enter the first, reflexive
stage, in which they experience pain, negative emotions,
and harmful consequences of having their needs threatened.
In the second, reflective stage, ostracized individuals focus
their attention on improving these needs and regaining some
sense of connection—be it from either those they were pre-
viously ostracized from or from entirely new others. If a
social connection cannot be established, ostracized indi-
viduals may give up and further alienate themselves in the
third, resignation stage (e.g., Riva et al., 2017).

Ostracism thwarts fundamental human needs for belong-
ing, self-esteem, meaningful existence, and control (Wil-
liams, 2009). Recent theorizing has also documented that
ostracism causes a uncertainty about oneself and the envi-
ronment, also threatening one’s need for certainty (Hales &
Williams, 2018, 2021; Wesselmann et al., 2015). In addi-
tion to exclusion causing physical pain, it also produces
social pain, with the latter being shown to last longer and
be more easily re-experienced (Chen & Williams, 2011;
Meyer et al., 2015). According to the need-threat model, in
the immediate reflexive stage, ostracism causes a large and
relatively unmoderated threat: it tends to hurt the same for
most people. However, people vary in the rate at which they
recover. For example, socially anxious people recover more
slowly than less anxious people (Zadro et al., 2006). For
this reason, we reasoned that music would be most effec-
tive when provided affer the ostracizing experience while
one is still in the reflective stage, seeking to fortify their
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previously threatened needs. Thus, the current work exam-
ines the effectiveness of music, specifically in the reflective
stage (i.e., the minutes following exclusion).

Music and (Restoring) social connection

Following social exclusion, people often search for ways
to fortify their threatened needs, initially seeking out posi-
tive connections (e.g., friends) following the event (Gardner
et al., 2005). When actual social connection is unavailable,
they may settle for reminders or fragments of social connec-
tion in whichever way they can find them. These fragments
of social connection can take a variety of forms. Similarly,
various media tools are effective in helping people recover
from social exclusion and regulate their emotions (for
review, see Lutz et al., 2022). The social surrogacy hypoth-
esis suggests that individuals can treat common technolo-
gies (e.g., books, television) as temporary substitutes (or
surrogates), providing an experience of belonging (Derrick
et al., 2009). It is plausible that, by creating a form of social
connection to these surrogates, individuals would be better
able to cope with the negative experience of being excluded.
Other psychological needs may be influenced by musical
engagements. For instance, music also may affect one’s
sense of meaning by facilitating opportunities for narrative
building and personal reflection (Hargreaves et al., 2012;
Herff et al., 2021). Relatedly, other types of audio (e.g., pod-
casts) have been linked with a greater sense of meaning for
those who were more engaged in the listening experience
(Tobin & Guadagno, 2022). Further, empowering music has
been shown to increase both one’s explicit and implicit self-
esteem (Elvers, 2016; Elvers et al., 2017), and people tend
to perceive themselves as having greater control over future
events after listening to powerful music (Hsu et al., 2014).
Music may also improve one’s sense of connection by
serving as a social surrogate. This possibility is suggested by
the music and social bonding hypothesis, an interdisciplin-
ary framework that posits that human musicality evolved
through gene—culture coevolution to facilitate social bond-
ing across multiple contexts, ranging from dyads to large
groups (Savage et al., 2021). According to the music and
social bonding hypothesis, the “core biological components
of human musicality” (Savage et al., 2021, p. 3) evolved as
means to form and strengthen social bonding among people.
This framework accounts for both the biological and cul-
tural evolution of music as well as their intertwining, co-
evolving relationship, positing that music evolved as a way
to strengthen one’s social network, and in turn, improve the
quality and quantity of their relationships. Evolutionarily,
music may have emerged to extend and sustain social bonds
as relationships increased in size and complexity beyond
what earlier bonding behaviors like grooming could support
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(Savage et al., 2021). Culturally, music exists in some form
within every society and is widely used in communal ritu-
als and ceremonies across cultures (Koelsch, 2014; Mehr
et al., 2019). Consistent with the music and social bond-
ing hypothesis, a meta-analysis of neuroimaging studies
revealed overlapping activation patterns during the process-
ing of music and social signals (Nummenmaa et al., 2021),
suggesting that music may function as simulated sociability.
Given this overlap, music effectively operates as a social
cue. It is therefore reasonable to expect listening to music
to increase one’s sense of connection and thus help recover
from exclusion.

The potential role of emotional Valence

Valence of music—such as whether it feels relatively happy
versus sad—plays an important role in the functionality of
music in everyday life (e.g., Schéfer et al., 2013). Accord-
ingly, this work explored whether happy and sad music dif-
fer in their effectiveness in promoting recovery following
ostracism. Straightforwardly, happy music is associated
with positive moods and is commonly used to elevate mood
or counteract negative emotional states (e.g., Ferguson &
Sheldon, 2013). Upbeat, energizing qualities that are typi-
cally associated with happy music may be especially help-
ful in shifting attention away from the aversive experience
by introducing a more engaging, positively valenced focus
(Van Goethem & Sloboda, 2011). Because happy music is
incongruent with the negative state typically induced by
ostracism, it may disrupt negative thought patterns and
facilitate mood repair.

However, sad music may be just as beneficial (if not
more so0), particularly for those who are currently feeling
sad, as one often does when they are excluded. Although
it may seem counterintuitive, listening to sad music may
be beneficial for those already in a negative state (e.g.,
Schubert, 1996; Taruffi & Koelsch, 2014). For instance,
when feeling sad, people prefer music congruent with their
current state, and may feel annoyed by unpleasantly chipper
music (Hunter et al., 2011). Further, when asked to recall an
adverse life event, music identified by participants as sad
(but not happy) was associated with greater acceptance of
the negative event and emotions (Van den Tol et al., 2016).
Additionally, despite its negative valence, sad music has also
been shown to be capable of reminding someone of happy
memories (Jakubowski & Eerola, 2022). Similar to how
people may seek out friends who can empathize with their
feelings (Hunter et al., 2011; Lee et al., 2013), those who
are excluded may benefit from listening to mood-congruent
music. Sad music may also serve as an opportunity to vicari-
ously express one’s negative emotions (Chen et al., 2007).

Thus, we used two music conditions—with either happy or
sad music to examine the effectiveness of happy and sad
music as separate strategies that may both be (relatively)
effective in helping people recover, and whether either type
of music offered additional benefits than distraction.

Proposed mediators

Supposing music helps following ostracism, why would it
do so? We examine three potential mechanisms that may
explain music’s restorative effect on one’s basic psycho-
logical needs following experiences of exclusion: a sense of
parasocial experiences, decreased rumination, and increased
emotional engagement.

Parasocial experiences

Listening to music, at least in the physical presence of oth-
ers, seems like it would serve as a social experience and offer
a sense of connection/connectedness (as when one attends
a concert or listens with friends; e.g., collective efferves-
cences; Gabriel & Paravati, 2021). However, even indi-
vidual music listening experiences (e.g., listening to music
alone or through headphones) may invoke a type of social
experience. A song can instill inherently social feelings and
mental representations of others. Analogous to how human-
like traits are easily attributed to mere triangles and circles
on the basis of how they move (as in the classic Heider &
Simmel, 1944; Scholl & Tremoulet, 2000), people may also
make natural social construals of the music they hear.

This notion is supported by persona theory, which sug-
gests a piece of music can be interpreted as an entity capa-
ble of having attitudes and intentions of its own (Levinson,
2006). This interpretation of a musical persona may be rep-
resented as an illusory persona inhabiting that specific musi-
cal environment as well as an extension of the musician. For
example, cheerful-sounding music may also be interpreted
as the expression of a cheerful entity (i.e., persona) that may
offer a potential connection. Indeed, music can be encoded
and decoded with attitudes and expressions. For instance,
after having expert musical improvisers communicate vari-
ous non-musical social attitudes (e.g., domineering) to other
experts solely through the musical interaction, non-lyrical
music was capable of being effectively encoded with atti-
tudes and intentions (Aucouturier & Canonne, 2017). Fur-
ther, that same audio was able to be accurately decoded by
listeners, musically-trained or not. It has been suggested
that individuals can detect person-like attributes in music as
well (e.g., how much the music expressed good/evil-ness;
Watt & Ash, 1998). Thus, people appear to be capable of
detecting emotions/attitudes expressed within a single piece
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of music, even when unfamiliar, with consensus regarding
what emotions/attitudes are being expressed.

Drawing from parasocial theory (Horton & Wohl, 1956),
we expect that in addition to music serving as an entity that
one is able to form a connection to, listening to music (and
thus “interacting” with this musical entity) will aid in restor-
ing previously threatened needs. Parasocial theory posits
that people are able to derive social benefits from one-sided
psychological bonds formed with celebrities, characters,
and even illusory personae through mediated communica-
tion (radio, TV, etc.; Horton & Wohl, 1956). For instance,
people tended to form a closer bond to soap opera characters
when they felt they could interpret the characters’ attitudes
(Perse & Rubin, 1989). Although parasocial experiences
are, in some sense, imaginary (and consciously understood
as such by the individual), these experiences are commonly
interpreted as having elements of mutual, social interac-
tions, thus having a real impact on the individual (Lutz et
al., 2024; for review, see Tukachinsky Forster, 2023). In
summary, because human-like traits may be attributed to
music (even when unfamiliar and/or instrumental), we rea-
soned that listening to music may also offer a sense of close-
ness (referred to as a parasocial experience), and that this
would partially mediate music’s benefits in restoring basic
needs following ostracism. In addition to offering a paraso-
cial experience, listening to music may (not surprisingly)
offer a distraction from the negative event (e.g., Dobbs et
al., 2011; Henderson et al., 1945), and thus may reduce the
extent one ruminates about the experience.

Rumination

In addition to offering a parasocial experience, another ben-
efit of music is that it can offer a distraction from negative
events (e.g., Dobbs et al., 2011; Henderson et al., 1945),
which may reduce the extent one ruminates about the expe-
rience. Rumination involves repetitively and passively per-
severating on an upsetting event (Nolen-Hoeksema, 1991).
Although various positive strategies exist that help someone
recover after experiencing social exclusion (e.g., Eck et al.,
2016), the natural tendency to ruminate about the experi-
ence has generally been found to be counter-productive
(Wesselmann et al., 2013).

Not only can individuals be negatively impacted by an
event itself, but rumination usually makes negative thoughts
more salient, worsening one’s mood (Lyubomirsky &
Nolen-Hoeksema, 1995). Likewise, a lack of positive social
connections after the event may further increase the rate at
which one ruminates on the event (Nolen-Hoeksema et al.,
1997). Research examining the link between rumination
and ostracism suggests that people naturally and spontane-
ously ruminate following the exclusion (Wesselmann et al.,
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2013) and that rumination predicts slower recovery, such
as psychological needs being restored (Hales et al., 2016).
From this work, it follows that distracting activities (such as
listening to music) will disrupt harmful rumination, thereby
promoting social exclusion recovery.

Stemming from this and prior research, strategies that
disrupt the process of rumination should have a beneficial
effect on needs satisfaction. As such, it stands to reason that
similar to how a distracting task may decrease the extent
one ruminates on their exclusion (e.g., Hales et al., 2016),
music (which offers at least some degree of distraction; e.g.,
Lutz et al., 2023) may also be effective in decreasing the
amount one ruminates on other forms of social exclusion.
Given this, we also measured rumination as a potential vari-
able mediating the effect of music on recovery following
ostracism.

Emotional engagement

The third possible mediator we examined was the extent
in which music offered emotional engagement and made
participants feel moved. Music is emotionally engaging,
and it can feel good to be moved. As such, this emotionally
engaging aspect of music may help explain its potential ben-
efits. Indeed, the beneficial role of music-induced emotional
engagement has been previously hypothesized (Welch et al.,
2020). One way music may provide this greater sense of
emotional engagement is through an opportunity for partici-
pants to feel emotions such as the feeling of being moved by
the audio. This could occur through the feeling of elevation
and transcendence music can provide. For example, kama
muta theory posits that the social-relational emotion of
“kama muta” (i.e., the feeling of being moved) occurs when
a communal sharing relationship suddenly intensifies (Fiske
etal., 2017, 2019; Zickfeld et al., 2019), and this results in a
greater sense of connectedness.

This type of feeling, kama muta, is often experienced
alongside a deep feeling of connectedness that co-occurs
with both positive (e.g., joy) and/or negative emotions (e.g.,
sadness). Across cultures, this feeling of connectedness is
most often tied to intense feelings of communal sharing
(Zickfeld et al., 2019). Kama muta establishes a sense of
unitary identity through intense sensations of communal
sharing. While it may occur with emotions such as sadness,
intense feelings of kama muta are considered to still be an
overall positive experience (Eerola et al., 2018; Huron &
Vuoskoski, 2020). In line with this idea of communal shar-
ing, people often feel a strong desire to experience this emo-
tion with others and are motivated to devote themselves to
sustaining communal sharing relationships. Through height-
ened emotional engagement, excluded individuals may ben-
efit from having listened to music (i.e., improvements in the
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satisfaction of their needs). As such, we examined this as
an additional mediator through which music would impact
needs satisfaction recovery.

Current research

Building on prior work documenting the negative conse-
quences of ostracism, the present research investigated
whether listening to music serves as an effective recovery
strategy. Specifically, we examined (a) if listening to music
is more beneficial than other distracting noises in promot-
ing needs satisfaction following ostracism, and (b) if any
positive impact of music, particularly happy- or sad-sound-
ing music, operates through mechanisms other than that of
simple distraction. In the experiment, all participants were
ostracized within a game of Cyberball: an ostracism-induc-
tion procedure in which participants are excluded from a
ball-tossing game by two virtual confederates. Our experi-
mental design has four conditions, allowing us to compare
distracting non-musical audio (distraction condition) to (1)
a baseline recovery rate from ostracism (a no-audio, con-
trol condition), (2) positively valenced music (happy music
condition), and (3) negatively valenced music (sad music
condition). Further, this design allowed us to examine dif-
ferences between the no-audio condition and either music
condition in exploratory analyses. We measured basic needs
satisfaction as an indicator of recovery, as a potential func-
tion of experimental condition. Materials, data, analysis
script, and preregistration are available at https://research-
box.org/2295.

Hypotheses

If listening to music is effective overall, then needs satis-
faction ratings should be greater in music conditions com-
pared to the control (baseline) condition. Furthermore, if
listening to music offers benefits beyond that of directing
one’s attention away from the negative event (i.e., distrac-
tion), needs satisfaction ratings should also be greater in the
music conditions than in the distracting non-musical audio
condition. Lastly, we hypothesized that parasocial experi-
ences, emotional engagement, and rumination would be
mechanisms explaining this relative effectiveness. Even if
there are no overall mean differences between music and
distraction conditions on the extent they impact needs sat-
isfaction, they may still be effective for different reasons
(i.e., distraction operates entirely by reducing rumination,
whereas music conditions operate by increasing emotional
engagement and/or providing a parasocial experience). The
research design allows for this possibility to be explored.

Preliminary study

The current experiment was preceded by a preliminary
study (N=131), using similar design, procedure, and mate-
rials, but with the primary difference that it was conducted
in-person (whereas the main study was a larger experiment
conducted online). Full reports of this preliminary study
(including the preregistration, original hypotheses, stopping
rule, and analysis plan) are available at https://researchbox
.org/2295.

As in the main study (full details below), participants
were randomly assigned to hear neutral white noise in a
control (baseline) condition or listen to either happy music,
sad music, or distracting noise and had their respective lis-
tening experiences. Critically, this study had a small sample
with extremely low power (less 41% power to detect a typi-
cal effect size in social psychology). Contrary to the pres-
ent hypotheses, there was no overall effect of condition on
needs satisfaction, F(3, 127)=0.89, p=0.448, n b= 0.02.

Nonetheless, there were a few helpful insights gained
from this experiment. First, although the omnibus ANOVA
was not significant, follow-up planned contrasts showed
that, compared to baseline, receiving any type of novel
audio, overall, led to reduced rumination, greater emotional
engagement, and greater parasocial experiences (p < 0.004).
Those in the two music conditions felt more emotional
engagement and reported greater parasocial experiences
than those in the distraction condition (ps<0.001). Happy
and sad music did not differ from each other in ratings of
rumination, emotional engagement, or parasocial experi-
ences (ps>0.05). Second, although underpowered, this
study helped establish the procedures to be used in the main
study reported below.

Method
Participants and design

We aimed to recruit 600 participants through Prolific to
complete an online study. Only Prolific users who indicated
in a prior prescreen survey that they had not played Cyber-
ball before were eligible for the study. Using G¥*Power Ver-
sion 3.1.9.6 (Faul et al., 2007) and assuming a typical effect
size in social psychology (d=0.36; Lovakov & Agadullina,
2021), a power analysis suggested a sample of 600 partici-
pants would provide approximately 97% power to detect an
overall omnibus condition effect and approximately 87%
power to detect an effect between dummy coded conditions
of d>0.36. The study protocol was approved by the univer-
sity’s Institutional Review Board (23x-242).
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Overall, 624 respondents accessed the survey. Partici-
pants were excluded if they met any of the following prereg-
istered criteria: (1) did not reconsent to their response being
used (including unfinished responses, n=28), (2) failed a
single-item attention check, directing them which number to
select (n=3), (3) indicated that they muted the audio for “an
extended amount of time” (n=4), or (4) indicated that they
did not hear the audio at all or had issues hearing the audio
(n=28). This left a final sample of 561 U.S. adults (M,
=41.24, SDAge = 14.50; 49% women, 48% men, 2% non-
binary, 1% not indicated in presented options or preferred
not to answer; 65% White, 11% Black/African American,
9% Asian, 8% Hispanic/Latinx, 6% Biracial/Multiracial, <
1% Native American, < 1% not indicated).

Procedure

Under the guise of practicing mental visualization skills,
participants first played a game of Cyberball (Williams et
al., 2000), a virtual ball-tossing game ostensibly played
with two other participants online. All participants were
excluded: they received the ball twice early in the game and
were entirely excluded thereafter. Importantly, for all partic-
ipants, white noise audio was played throughout the game.
This was done so that participants would be accustomed to
hearing audio, and so that participants in the baseline condi-
tion would (presumably) habituate to the white noise. The
game lasted approximately two minutes, containing 22—24
ball throws.

Following Cyberball, participants were randomly
assigned to one of the four conditions. Those in the base-
line and distracting noise conditions received the prompt,
“Please listen to the current audio. After the time has
elapsed, the survey will automatically advance.” Partici-
pants in both music conditions received the prompt, but
with the word “audio” substituted for “music.” Following
their listening experience, participants reported their needs
satisfaction. Upon the completion of this measure, partici-
pants responded to measures relating to the hypothesized
mediators, manipulation/process checks, and provided
demographic information. Needs satisfaction was assessed
immediately after listening to the audio; however, the order
in which potential mediators were presented was random-
ized. Needs satisfaction was assessed immediately after the
listening period to minimize the likelihood of responses
being affected by time or the questionnaires asking about
the potential mediators. Instructions for scales relating to
the mediators directed participants to rate their agreement
with statements referring to their thoughts and feelings dur-
ing their listening experience after the game. Participants
were fully debriefed and asked to reconsent to the use of
their data.
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Audio stimuli

For all participants, white noise played in the background
during Cyberball. Participants in the control (baseline) con-
dition continued to hear the same white noise during the sub-
sequent listening period, whereas participants in the three
other conditions heard novel audio specific to their assigned
condition. Listening periods were for 60 s in all conditions.
Participants in the distraction condition listened to a record-
ing of random notes played on a piano. Those in the music
conditions listened to instrumental excerpts of either previ-
ously established happy or sad music shown to be effective
in providing emotional engagement, respectively: the music
used in the happy music condition was “Hoppipolla” by
Sigur Ros; and the sad music condition was “P1 ert s6lin”
by Olafur Arnalds (Vuoskoski et al., 2022, p. 9). None of the
excerpts used in the study contained lyrics.

Measures
Needs satisfaction

Needs satisfaction was measured using a version of the
basic needs satisfaction scale (Williams, 2009) comprised
of 15 items (9 reverse scored) on a 7-point scale ranging
from 1 (not at all) to 7 (completely) that evaluate belonging,
control, self-esteem, meaningful existence, and certainty
(e.g., “I feel I have the ability to significantly alter events”;
a=0.96; Wood et al., 2023). These items were averaged to
form a composite needs satisfaction index, where higher
scores indicated greater satisfaction of needs.

Parasocial experience

Four items were adapted, with heavy revision, from the para-
social interaction scale (Rubin et al., 1985), to assess the
extent participants felt they were having an interaction with a
fictional agent: “I envisioned the audio as a person or people
I could be connected with”, “The audio made me feel as if
I were with a friend or friends”, “It felt like the audio was
a person or group that I could relate to on some level”, and
“The audio kept me company during the listening experi-
ence.” Items were on a 7-point scale ranging from 1 (not at
all) to 7 (extremely) and averaged to form a single parasocial
experience composite score. Higher scores indicated a greater
parasocial experience during the listening period (a=0.90).

Emotional engagement
To assess the extent one was emotionally engaged during

their listening experience, we adapted 6 items (2 reverse
scored) from the affect subscale of the music receptivity
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scale (0 =0.88; George & Ilavarasu, 2021). Items were mod-
ified to apply not just to music but to audio in general (given
that some conditions heard non-musical audio; e.g., “The
audio ‘moved me’ and ‘touched my heart’”). Items were on
a 7-point scale ranging from 1 (not at all) to 7 (extremely)
and averaged to form a composite score. Higher scores indi-
cated being more emotionally engaged by the audio.

Rumination

Rumination was measured with 4 items (1 reverse scored;
e.g., “While listening to the audio, I was still focused on
the online interaction”; Hales et al., 2016). Items were on
a 7-point scale ranging from 1 (not at all) to 7 (extremely)
and were averaged to form a composite score. Higher scores
indicated greater rumination (a = 0.87).

Manipulation and procedure checks

As manipulation checks, participants rated the extent to
which they were (a) excluded, (b) ignored, and (c) disliked/
rejected during the interaction on a 7-point scale (1 =not at
all, 7=completely). These items were averaged together to
form a single exclusion composite score, with greater scores
indicating greater exclusion experienced (a=0.91). Partici-
pants were also asked to report the percentage of ball throws
they received.

To assess the effectiveness of our audio manipulation,
participants were asked to report their ratings of three items
(a) “To what extent did your listening experience distract
you from your experience in the game?”, (b) “The audio
sounded joyful”, and (¢) “The audio sounded sad” on a
7-point scale (1=not at all, 7=completely).

Analysis plan

In line with our preregistration, our primary analysis plan
involved a regression predicting basic needs from the ran-
domly assigned condition. Condition was represented with
three dummy codes comparing the distraction condition
(reference group) to the baseline condition (dummy code 1),
happy music condition (dummy code 2), and sad music con-
dition (dummy code 3). The three mediating variables were
entered simultaneously into a parallel mediation model,
with the dummy codes as the predictors and needs satisfac-
tion as the outcome variable. After collecting and observing
the results, we also decided to conduct analyses with the
baseline condition as the reference group to assess the extent
to which the conditions had measurable effects beyond the
control group. As preregistered, we also conducted a series
of ANOVAs with Tukey post-hoc tests to assess differences
across our manipulation and process-check measures.

Results
Preliminary analyses

See Table 1 for means and standard deviations; for correla-
tions among study variables, see Table 2. Although exclu-
sion was not manipulated, as preregistered, we performed
two one-way ANOVAs on (1) the averaged response on the
ignored/excluded/rejected items and (2) the percentage of
ball throws received. As expected, there were no between-
group differences in the extent they felt they were excluded,
F(3,557)=0.36, p=0.780, 7 ;, = 0.002, or the reported per-
centage of ball throws received, (3, 557)=1.87, p=0.133,
n g =0.01.

Conditions differed in our audio manipulation checks.
First, as intended, the audio appeared distracting: There
was an effect of condition on the extent participants felt the
audio provided an alternative for them to pay attention to,
F(3,557)=16.14, p<0.001, 7 5 = 0.08. See Table 3 for all
Tukey post-hoc test results. Music conditions were shown
to be similarly distracting as the general distracting noise
with participants from these three conditions reporting
greater distraction than those in the baseline group. Addi-
tionally, participants in the sad music condition reported
greater endorsement of this item than those in the happy
music condition. There was also an effect on endorsements
of how joyful, F(3, 557) = 87.60, p < 0.001, n; = 0.32,

Table 1 Means (standard deviations) of variables

Variable Overall  Baseline Distrac- Happy Sad
(N=561) (n=118) tion Music Music
(n=146) (n=150) (n=147)
Exclusion 5.43 5.49 5.32 5.41 5.49
(1.56) (1.52) (1.78) (1.49) (1.45)
% of throws  10.70 11.10 10.10 12.00 9.54
received (9.68) (12.50)  (9.03) (10.30)  (6.48)
“The audio ~ 4.47 3.58 4.55 451 5.06
gave me (1.81) (2.01) (1.70) (1.74) (1.54)
something to
pay attention
to”
“The audio  3.15 2.19 2.39 4.93 2.86
sounded (1.95) (1.51) (1.56) (1.63) (1.72)
joyful”
“The audio ~ 3.78 3.00 5.12 2.16 4.71
sounded (2.16) (2.08) (1.68) (1.50) (1.84)
sad”
Needs 433 4.05 4.36 4.60 4.27
satisfaction  (1.50) (1.51) (1.49) (1.49) (1.49)
Rumination  3.35 3.78 3.31 3.22 3.16
(1.65) (1.70) (1.68) (1.62) (1.55)
Emotional 3.36 2.79 3.36 3.34 3.83
engagement (1.51) (1.49) (1.39) (1.53) (1.51)
Parasocial 2.73 2.39 2.69 291 2.86
experience  (1.53) (1.59) (1.49) (1.51) (1.49)
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Table 2 Correlations among main variables
Variables 2. 3. 4. 5. 6. 7. 8. 9.
1. Exclusion -0.39%**  0.12%¥*  -0.07 0.16%%%  -0.44%**  031*** (.04 0.03
2. % of throws received -0.01 0.10* -0.06 0.13**  -0.05 0.05 0.10*
3. “The audio gave me something to pay attention to” 0.36%**  0.09*% 0.00 0.11%¥*  0.60***  (.43%**
4. “The audio sounded joyful” -0.49%*%  0.15%**  -0.05 0.41%** (. 38%**
5. “The audio sounded sad” -0.22%*x  0.12%*  0.01 -0.01
6. Needs satisfaction -0.35*** (.01 0.03
7. Rumination 0.11%**  .25%**
8. Emotional engagement 0.65%**
9. Parasocial experience

£p<0.05. *%p<0.01. **%p<0.001

and sad, F(3, 557) = 90.83, p<0.001, 7 ; = 0.33, the audio

sounded. As expected, those in the happy music condition
reported greater endorsement for the joyful item than those
in the sad music condition; those in the sad music condition
reported greater endorsement for the sad item than those
who heard happy music. Participants in the distraction and
sad music conditions did not differ in their endorsements of
either of these two items. Although endorsement of the joy-
ful item was (expectedly) highest among those who heard
happy music, the distracting noise appeared overall to be
interpreted as slightly negative.

Confirmatory analyses
Needs satisfaction

As predicted, there was an overall effect of condition on
needs satisfaction!, F(3, 557)=3.08, p=0.027, R*=0.02 (see
Fig. 1). The baseline group reported the lowest needs satis-
faction, and the happy music condition reported the high-
est, with distraction and sad music falling in the middle.
Contrary to our expectations, specific dummy codes did not
show a significant difference in basic needs between baseline
versus distraction, #(557) = -1.66, p=0.098, d =-0.20, happy
music to distraction, #(557)=1.39, p=0.165, d=0.16, or sad
music to distraction, #(557) = -0.49, p=0.622, d = -0.06.

L' Consistent with the preregistration, the analyses reported here
excludes participants who indicated experiencing issues with their
audio (n=28). Of those excluded, 24 of them were in the baseline con-
dition. Following suggestions by Cunningham (2013) and to assess for
potential confounds, analyses were replicated with those 28 partici-
pants included. Overall mediating paths were not considerably differ-
ent. It is possible that participants felt distracted by what they believed
to be issues with their audio. In line with our original expectations, if
participants were momentarily distracted, they would also be likely
to report lower ratings of rumination which would be associated with
higher needs satisfaction ratings. Analyses including those who indi-
cated experiencing audio-related issues are reported in the supplemen-
tal materials.

@ Springer

Effects on proposed mediators

There was an overall effect of condition each of the three
mediators: rumination, (3, 557)=3.78, p=0.010, R*=0.02,
emotional engagement, F(3, 557)=11.01, p<0.001,
R*=0.06, and parasocial experiences, F(3, 557)=3.15,
p=0.024, R*=0.02 (see Table 1 for means and standard
deviations).

The distraction group ruminated less than the baseline
group, #(557)=2.32, p=0.020, d=0.28. Those in the two
music conditions did not ruminate significantly different
from the distraction group (happy: #(557) =-0.49, p=0.623,
d=-0.06; sad: #557) =-0.82, p=0.411, d =-0.10). The dis-
traction condition experienced greater emotional engage-
ment than the baseline condition, #(557) = -3.13, p=0.001,
d = -0.40, and those in the sad music condition reported
greater emotional engagement than the distraction condi-
tion, #(557)=2.76, p=0.005, d=0.33. However, emotional
engagement ratings did not significantly differ between
happy music and distraction conditions, #557) = -0.10,
p=0.919, d = -0.01, contrary to expectations. Parasocial
experiences did not differ when comparing baseline to
distraction, #(557) = -1.61, p=0.108, d=0.20. Contrary to
expectations, music conditions did not provide greater para-
social experiences than distraction, happy: #557)=1.27,
p=0.206, d=0.15; sad: #(557)=0.98, p=0.327, d=0.12.

Mediation analysis

As preregistered, the three proposed mediating variables
(rumination, emotional engagement, and parasocial experi-
ence) were entered into a parallel mediation analysis using
Process model 4 (Hayes, 2022), with the three dummy
codes as the predictor variables and needs satisfaction as
the outcome variable. Figure 2 reports the unstandardized
coefficients. As predicted, the indirect effect of the distrac-
tion condition (compared to baseline) was mediated through
reduced rumination, such that those in baseline reported
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Table 3 Follow-up test results
and confidence intervals around

standardized mean difference

Variable Follow up test-result 95%
Confidence
intervals

“The audio gave me something to pay atten-

tion to”

Baseline v. Distraction t((557)=-4.51, p<0.001, d =-0.56 [-0.80,-0.31]
Baseline v. Happy Music 1(557)=-4.37, p<0.001, d =-0.54 [-0.78,-0.29]
Baseline v. Sad Music #(557)=-6.90, p<0.001, d =-0.85 [-1.10, -0.60]
Distraction v. Happy Music #(557)=0.17, p=0.998, d=0.02 [-0.21, 0.25]
Distraction v. Sad Music #(557)=-2.52, p=0.057,d=-0.29 [-0.52, -0.06]
Happy Music v. Sad Music #(557)=-2.71, p=0.035, d =-0.31 [-0.54, -0.09]
“The audio sounded joyful”
Baseline v. Distraction #(557)=-1.02, p=0.737,d =-0.13 [-0.37,0.11]
Baseline v. Happy Music #(557)=-13.85, p<0.001, d =-1.70 [-1.97,-1.44]
Baseline v. Sad Music #(557)=-3.40, p=0.004, d =-0.42 [-0.66, -0.18]
Distraction v. Happy Music 1(557)=-13.57, p<0.001, d =-1.58 [-1.82,1.33]
Distraction v. Sad Music #(557)=-2.51, p=0.059, d =-0.29 [-0.52, -0.06]
Happy Music v. Sad Music #(557)=11.06, p<0.001, d=1.28 [1.04,1.52]
“The audio sounded sad”
Baseline v. Distraction #(557)=-9.68, p<0.001, d =-1.20 [-1.45,-0.95]
Baseline v. Happy Music #(557)=3.85, p<0.001, d=0.47 [0.23,0.72]
Baseline v. Sad Music #(557)=-7.80, p<0.001, d =-0.96 [-1.21,-0.72]
Distraction v. Happy Music 1(557)=14.39, p<0.001, d=1.67 [1.42,1.92]
Distraction v. Sad Music #(557)=2.01, p=0.186, d=0.23 [0.00, 0.46]
Happy Music v. Sad Music #(557)=-12.39, p<0.001, d = -1.44 [-1.68, -1.19]
Needs satisfaction
Baseline (1) v. Distraction (0) #(557) =-1.66, p=0.098, d =-0.20 [-0.45, 0.04]
Happy Music (1) v. Distraction (0) 1(557)=1.39, p=0.165, d=0.16 [-0.07, 0.39]
Sad Music (1) v. Distraction (0) #(557) =-0.49, p=0.622, d = -0.06 [-0.29, 0.17]
Distraction (1) v. Baseline (0) 1(557)=1.66, p=0.098, d=0.20 [-0.04, 0.45]
Happy Music (1) v. Baseline (0) #(557)=2.98, p=0.003, d=0.37 [0.12,0.61]
Sad Music (1) v. Baseline (0) #(557)=1.19, p=0.233, d=0.15 [-0.10, 0.39]
Rumination
Baseline (1) v. Distraction (0) #(557)=2.32, p=0.020, d=0.28 [0.03, 0.53]
Happy Music (1) v. Distraction (0) 1(557)=-0.49, p=0.623, d =-0.06 [-0.29, 0.17]
Sad Music (1) v. Distraction (0) #(557)=-0.82, p=0.411,d =-0.10 [-0.33,0.13]
Emotional engagement
Baseline (1) v. Distraction (0) #557)=-3.13, p=0.001, d = -0.40 [-0.65, -0.16]
Happy Music (1) v. Distraction (0) #(557)=-0.10, p=0.919, d =-0.01 [-0.24, 0.22]
Sad Music (1) v. Distraction (0) #557)=2.76, p=0.005, d=0.33 [0.10, 0.56]
Parasocial experience
Baseline (1) v. Distraction (0) 1((557)=-1.61, p=0.108, d =-0.20 [-0.44, 0.05]
Happy Music (1) v. Distraction (0) #557)=1.27, p=0.206, d=0.15 [-0.08, 0.38]
Sad Music (1) v. Distraction (0) #(557)=0.98, p=0.327,d=0.12 [-0.11, 0.35]

greater rumination, which was associated with lowered
needs satisfaction (indirect = -0.16 [CI: -0.32, -0.02]). As
expected, parasocial experiences and emotional engage-
ment were not significant mediators in explaining the effect
of distraction on needs satisfaction. Indirect effects of either
music condition on needs (when distraction was the refer-
ence group) through the proposed mediators were nonsig-
nificant (see Fig. 3). Ultimately, happy and sad music did

not have a detectable impact on needs satisfaction when
compared to the distraction condition.

Exploratory analysis
To assess each condition’s relative effectiveness of happy

and sad music conditions as well as compare responses to
those of the baseline condition where participants are not
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Needs Satisfaction
N

Sad Music

Distraction
Condition

Baseline Happy Music

Fig. 1 Needs satisfaction by condition. Dots reflect individual
responses. Bars reflect the mean, and the error bars represent + one
standard error of the mean.

exposed to any noticeable audio (apart from the forgettable
white noise), we conducted analyses with baseline set as
the reference group.? Dummy code predictors revealed
that happy music (when compared to baseline) signifi-
cantly increased needs satisfaction, #557)=2.98, p=0.003,
d=0.37. However, distraction did not, #557)=1.66,
p=0.098, d=0.20, nor did sad music, #557)=1.19,
p=0.233, d=0.15. The three proposed mediating variables
(rumination, emotional engagement, and parasocial experi-
ence) were again entered into a parallel mediation analysis
using Process model 4, with the three new dummy codes
as the predictor variables and needs satisfaction as the out-
come variable (see Fig. 2).

Compared to the baseline condition, all three listening
experiences had an indirect effect on needs satisfaction
through rumination, such that participants in those condi-
tions ruminated less about the game, and reduced rumination
was associated with greater needs satisfaction (distraction:
indirect=0.16 [CI: 0.02, 0.32]; happy music: indirect=0.19
[CI: 0.06, 0.34]; sad music: indirect=0.22 [CI: 0.08, 0.36]).
In line with our theorizing, parasocial experiences signifi-
cantly mediated the effect of both happy (indirect=0.08
[CI: 0.01, 0.18]) and sad (indirect=0.07 [CI: 0.01, 0.17])
music on needs satisfaction, but not distraction. In addi-
tion to reducing the extent one ruminated about the game,
music increased the sense of parasocial experiences, and
these greater parasocial experience ratings were associated
with higher needs satisfaction ratings. All indirect paths of

2 Additional analyses were conducted to examine the influence

of audio condition on each individual psychological need and are
reported in the supplemental materials (see Table S1).
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Fig. 2 Exploratory mediation model representing the effect of each
predictor (Baseline=0) on the extent to which participants felt a para-
social experience, were engaged, ruminated, and their needs satisfac-
tion. Parenthesized betas represent the value when parasocial expe-
rience, emotional engagement, and rumination are included in the
regression. *p <0.05, **p <0.01, ***p <0.001. Baseline (A): Paraso-
cial experience: indirect = -0.05 [CI: -0.13, 0.01]; emotional engage-
ment: indirect = 0.03 [CI: -0.03, 0.11]; rumination: indirect = -0.16
[CI: -0.32, -0.02]; Happy Music (B): Parasocial experience: indirect
= 0.03 [CL: -0.02, 0.11]; emotional engagement: indirect = 0.00 [CI:
-0.03, 0.03]. rumination: indirect = 0.03 [CI: -0.10, 0.17]. Sad Music
(C): Parasocial experience: indirect = 0.03 [CI: -0.03, 0.09]; emotional
engagement: indirect = -0.03 [CI: -0.09, 0.03]; rumination: indirect =
0.05 [CI: -0.07, 0.18]

dummy code to emotional engagement to needs satisfaction
were nonsignificant.

Discussion

Music is social. In line with the idea that people often listen
to music in hopes of feeling better, this research shows the
(relative) effectiveness of this strategy and how music can
offer additional benefits compared to other distracting noise.
Results from our primary analyses suggest that neither
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Fig. 3 Preregistered mediation model representing the effect of each
predictor (Distraction=0) on the extent to which participants felt a
parasocial experience, were engaged, ruminated, and their needs sat-
isfaction. Parenthesized betas represent the value when parasocial
experience, emotional engagement, and rumination are included in the
regression. *p < 0.05, **p < 0.01, ***p < 0.001. Baseline (A): Para-
social experience: indirect = 0.05 [CI: -0.01, 0.13]; emotional engage-
ment: indirect = -0.03 [CI: -0.11, 0.03]; rumination: indirect = 0.16
[CI: 0.02, 0.32]; Happy Music (B): Parasocial experience: indirect
= 0.08 [CI: 0.01, 0.18]; emotional engagement: indirect = -0.03 [CI:
-0.10, 0.03]. rumination: indirect = 0.19 [CI: 0.06, 0.34]. Sad Music
(C): Parasocial experience: indirect = 0.07 [CI: 0.01, 0.17]; emotional
engagement: indirect = -0.06 [CI: -0.18, 0.06]; rumination: indirect =
0.22 [CT: 0.08, 0.36].

music condition influenced needs satisfaction significantly
more than the distraction condition. However, relative to
baseline, findings suggest that all three conditions—distrac-
tion, happy music, and sad music—indirectly influenced
ostracized individual’s needs satisfaction, and plausibly
through different mechanisms. Ultimately, while music
was not shown to necessarily be more beneficial than other
distracting noise, happy music was relatively effective in
helping people recover from social exclusion (again, when
compared to baseline). Furthermore, music and distracting
noise influenced needs satisfaction for different reasons.
We found partial support for our hypothesized mediators,
specifically parasocial experiences and rumination, suggest-
ing that the impact of both happy and sad music operates in

part through decreasing the extent one ruminates about their
exclusion experience, but also by increasing one’s sense that
they are interacting with a persona.

In addition to reducing the extent one ruminated about
their exclusion, both music conditions offered participants
greater parasocial experiences, which were associated with
greater needs satisfaction. This analysis was not planned,
but the finding is in line with our theorizing that music
would lead to greater needs satisfaction ratings. Because
this result statistically controlled for the effects of rumina-
tion (or its reduction) on needs satisfaction, this suggests
that both types of music are providing these additional para-
social benefits above and beyond mere distraction. Contrary
to expectations, emotional engagement did not serve as a
significant mediator, nor did it differ between distraction
and happy music conditions. One possible explanation is
that the randomness of the notes in the distraction condi-
tion created an unpredictable auditory experience, which
participants found engaging rather than merely distracting.
This could have led to heightened attention and cognitive
processing, influencing their emotional engagement ratings.
Additionally, the lack of a significant difference in emo-
tional engagement between happy music and the distrac-
tion condition suggests that engagement may be driven by
factors beyond just valence, such as novelty or unpredict-
ability (Bannister & Eerola, 2023). Importantly, ratings on
the parasocial experience measure in the music conditions,
though significantly different from the baseline condition,
were relatively low overall. Nonetheless, it still mediated
the effects of happy and sad music (but not distraction) con-
ditions when compared to baseline. Similar to how people
may benefit from even minimal interactions with strang-
ers (e.g., Gunaydin et al., 2021; Leckfor et al., 2023), one
minute may have only been enough time for participants to
detect a persona during the listening experiences, but not
enough for a stronger bond to be established (e.g., Perse &
Rubin, 1989).

Limitations and future directions

A limitation of this current work is that all participants were
socially excluded. Although this allowed us to maximize
resources and better focus on the recovery of needs for
those excluded (i.e., where the effect was expected to be
strongest), we are not able to claim that these findings are
unique to only those excluded (compared to those included).
Similarly, the mediation analyses within this work were cor-
relational, so they are unable to definitively show that music-
induced parasocial experiences and reduced rumination
caused people to feel better, only that the pattern of correla-
tions is consistent with such a relationship. Future research
could address these limitations by examining whether these
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indirect paths are unique to excluded individuals as well as
employing a causal approach to examine pathways. While
elements of music such as tempo, rhythm, and lyrics were
not the primary focus of this work, different types of music
may produce different responses from socially excluded
individuals and could change the rate at which they recover.
Similarly, lengthening the timing of musical exposure may
improve recovery. Future research can also examine the
effects of a wider stimulus set of music, building on the rela-
tively narrow two pieces used here.

Implications

While research has examined some benefits associated with
listening to familiar, self-selected music (Gabriel & Paravati,
2021; Paravati et al., 2025), it remains unclear whether these
effects reflect the qualities of music itself or the autonomy of
choosing what to hear (e.g., selecting a favorite song). People
often turn to music in stressful or lonely moments (Taruffi
& Koelsch, 2014), and familiar songs can evoke reminders
of past connections, such as romantic relationships (Harris
et al., 2020). Yet this work also shows that even unfamiliar
music can foster a sense of connection. Outside the scope
of music, social surrogates and parasocial experiences can
come in a variety of forms (for review, see Lutz et al., 2022;
Tukachinsky Forster, 2023). Parasocial experiences—such as
those examined in this work—may restore one’s psychologi-
cal needs, reducing the desire to seck alternatives. As a result,
individuals may be less likely to engage in further compensa-
tory actions, whether prosocial or antisocial (Mourey et al.,
2017; Wesselmann et al., 2015).

In support of persona (Levinson, 2006) and parasocial
theories (Horton & Wohl, 1956), individuals were able to
(a) interpret the music they heard as an entity capable of
conveying attitudes (thus being able to provide a parasocial
experience with the music they heard) and (b) benefit from
these music-related parasocial experiences. Expanding our
understanding of parasocial experiences, which are typi-
cally examined within the context of parties that one sees
or hears and/or has been repeatedly exposed to, this work
offers some evidence that even instrumental, non-lyrical
music may still offer a sense of connection. In addition to
replicating previous findings that distraction aids in recov-
ery from ostracism (Hales et al., 2016), this research extends
it to the context of auditory stimuli. This work offers an
additional strategy effective in reducing rumination, adding
to our understanding of distraction’s role in recovery from
social exclusion. In line with the need-threat model (Wil-
liams, 2009), music and distracting noises were shown to
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restore needs to similar extents, offering additional strate-
gies that prevent people from entering the resignation stage.

The widespread availability of technologies such as smart-
phones and streaming platforms has also expanded access to
music (Gopinath & Stanyek, 2014) and other forms of audio
(e.g., podcasts; Schliitz & Hedder, 2022). This provides
individuals with convenient tools to foster connection and
regulate negative emotions. Directed music listening can be
incorporated into mental health and wellness practices as an
accessible coping strategy for feeling disconnected from oth-
ers—whether through personal listening, therapeutic interven-
tions, or organizational programs. More broadly, the ubiquity
of streaming services creates opportunities to design digital
tools that intentionally promote belongingness and reduce the
consequences of social exclusion. A strategy to help one feel
better after exclusion may be only a few clicks away.

Conclusion

There exist numerous actions one can take to feel better
after ostracism. This research offers preliminary evidence
that brief exposure to music (especially happy-sounding
music) and distracting audio may have a positive influence
on excluded individuals’ needs satisfaction.
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