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ABSTRACT

Social exclusion influences how expressions are perceived and the tendency of the
perceiver to mimic them. However, less is known about social exclusion’s effect on
one’s own facial expressions. The aim of the present study was to identify the
effects of social exclusion on Duchenne smiling behaviour, defined as activity of
both zygomaticus major and the orbicularis oculi muscles. Utilising a within-
subject’s design, participants took part in the Cyberball Task in which they were
both included and excluded while facial electromyography was measured. We
found that during the active experience of social exclusion, participants showed
greater orbicularis oculi activation when compared to the social inclusion condition.
Further, we found that across both conditions, participants showed greater
zygomaticus major muscle activation the longer they engaged in the Cyberball
Task. Order of condition also mattered, with those who experienced social
exclusion before social inclusion showing the greatest overall muscle activation.
These results are consistent with an affiliative function of smiling, particularly as
social exclusion engaged activation of muscles associated with a Duchenne smile.
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Over the past two decades, research related to the
impact of social exclusion on health (Williamson
et al., 2018), personal well-being (DeWall & Baumeis-
ter, 2006), relationships (Bernstein et al., 2010), cogni-
tion (Baumeister et al., 2002), and self-regulation
(Baumeister et al., 2005) has garnered much attention
(Hartgerink et al.,, 2015). Despite the negative side
effects, individuals tend to engage in more prosocial
behaviours following social exclusion (Bernstein
et al,, 2008, 2010; Gardner et al., 2000). Although at
first surprising, research suggests this effect is due
to a need to reaffiliate with others (Gardner et al.,,
2000; Leary, 2005; Maner et al., 2007; Spoor & Williams,
2007; Williams & Sommer, 1997). One notion that has
received increased attention is that social exclusion
seems to heighten attention toward potentially

reaffiliative facial cues (Bernstein et al., 2008, 2010;
Gardner et al., 2000). In the present work, we exam-
ined whether social exclusion also influences reaffilia-
tive expressivity.

Social exclusion shapes our preferences for certain
expressions (Bernstein et al., 2008, 2010; DeWall et al.,
2009) and how we mimic other individuals’
expressions (Kawamoto et al, 2014; Philipp et al,
2021). Yet, to date, the focus has been on perception
of faces and behaviour after the experience of rejec-
tion. By contrast, less is known about what happens
during the active experience of social exclusion. No
study, to our knowledge, has employed facial electro-
myography (EMG) to quantify the direct experience at
the muscular level during the experience of social
exclusion. The purpose of our research was to
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examine which facial muscles become activated
during the experience of social exclusion. We tested
whether individuals showed signs of reaffiliation
through facial muscle activation during social exclu-
sion by measuring two major facial muscles used in
the most common reaffiliative expression, smiling.

Social exclusion can lead to both maladaptive and
prosocial behaviours (Baumeister et al., 2002; Baume-
ister et al.,, 2005; Bernstein et al., 2008, 2010; see Bern-
stein, 2016 for review; Leary et al., 2006). Maladaptive
responses to social exclusion include increased
aggression, impaired self-regulation, and reduced
cognitive performance (e.g. lower 1Q scores and
graduate record examination test performance; Bau-
meister et al., 2002; Baumeister et al., 2005; Bernstein
et al,, 2010; Leary et al, 2006). To explain some of
these negative consequences of social exclusion, Wil-
liams (1997) proposed The Needs Threat Model of
Ostracism which posits that social exclusion deprives
people of four basic needs of human existence:
belongingness, self-esteem, control, and meaningful-
ness (Williams, 1997). The model assumes that
depending on which of the four needs is threatened,
an individual engages in behaviours to regain that lost
need. For example, if the need for belongingness was
threatened, reaffiliative behaviour would be shown in
an attempt to have that need met and satisfied again.
More specifically, once these needs are threatened,
individuals seek to regain acceptance from the
social group or avoid more negative feelings from
further rejection (Kawamoto et al, 2014). Thus,
social exclusion can lead to maladaptive and/or reaffi-
liative behaviours, depending on which underlying
needs are threatened. Similar theories have been pro-
posed by Maner and colleagues (2007), Spoor and Wil-
liams (2007), and Leary (2005), who all postulate that
social exclusion leads to behaviours to re-engage
social connections.

Social exclusion also has effects on cognitive pro-
cesses that can further strengthen reaffiliative behav-
iour. Saito et al. (2020) demonstrated that individuals
who felt lonelier were more likely to have their atten-
tion drawn to reaffiliative cues in their environment.
Similarly, social exclusion leads to increased sensitivity
to social cues that can establish reconnection with
others. This includes specific types of social facial
cues, such as smiling (Bernstein et al, 2008, 2010;
DeWall et al., 2009). Such sensitivity to the face is
likely due to the information about one’s social stand-
ing with others that is conveyed by nonverbal behav-
iour, in particular facial expressions. For example, it is

likely that social exclusion increases sensitivity to pro-
social facial cues in an effort to determine whether
affiliative actions will be reciprocated and to assess
whether belongingness needs will be satisfied (Bern-
stein et al, 2010). Considered together, these
findings converge on the conclusion that being
socially excluded heightens one’s sensitivity to reaffi-
liative information and gives rise to greater reaffilia-
tive behaviour.

Social exclusion not only affects behaviour follow-
ing the exclusion event but also during the event.
Paolini et al. (2016) asked participants to complete
the Cyberball Task (a task commonly used to manip-
ulate both social exclusion and inclusion) in a
within-subjects design while measuring participants’
face temperatures. They found significant changes
in temperature around the nose, perioral, and eye
regions when they compared the baseline condition
to inclusion and exclusion conditions. From these
results, we would suspect that social exclusion has
implications for psychophysiological mechanisms
that underlie the experience of exclusion (Paolini
et al,, 2016).

More relevant in the present context, Williams and
Sommer (1997) coded individuals’ nonverbal behav-
iour during the Cyberball Task conditions of social
exclusion and social inclusion. Two general categories
were created to encompass participants’ behaviour:
engagement (forward lean, talking, and eye contact)
and ambiguous behaviour (smiling, object manipu-
lation, and laughing). Participants in the social
inclusion condition displayed more engagement
behaviours. Further, in the inclusion condition individ-
uals displayed more smiling and laughing behaviour
than during exclusion, with the most pronounced
effects within female participants (Williams &
Sommer, 1997). However, the authors stated that
smiling behaviour was also noted within the social
exclusion group, and they did not specifically
examine indicators of smiling around the eyes (i.e.
the orbicularis oculi; the Duchenne Marker, Duchenne,
1862/1990). This study provides initial confirmatory
evidence for smiling during both social inclusion
and social exclusion.

Smiling is a ubiquitous behaviour, which can have
different meanings (Niedenthal et al., 2010). Smiling
can be used in many contexts, but one important
function of smiling is to signal affiliation (Knutson,
1996). Smiles, and in particular so-called Duchenne
smiles which combine the lifting of the corners of
the mouth with wrinkles around the eyes, are



considered markers of affiliation (Hess et al., 2000).
These smiles are also considered more authentic, at
least in Western cultures (Thibault et al.,, 2012). As
such, the use of smiles, especially of Duchenne-
smiles, as affiliative signals can be expected when
people want to reaffiliate with their social
environment.

Current study

The purpose of this study was to examine individuals’
facial muscle activation during social exclusion. The
current work examined reaffiliative facial expressions
(smiling) during the experience of social exclusion. In
a within-subjects design, participants were socially
excluded and socially included via the Cyberball Task
while outfitted with EMG sensors on their orbicularis
oculi and zygomaticus major muscles. We predicted
increased zygomaticus major as well as orbicularis oculi
muscle activation in the social exclusion condition com-
pared to the social inclusion condition. If both muscles
show heightened activation independently of each
other, then we could surmise that the combination
would be indicative of more reaffiliative behaviour
during social exclusion compared to social inclusion.
We also anticipated possible interactions involving
order of condition given the current within-participant
study design. Specifically, it is possible that being
included before being excluded would result in a
“social buffer” protecting participants from the negative
effects typically observed in social exclusion. It is also
plausible that individuals might seek out affiliation
more if they are initially included then excluded.
Additionally, it is also possible that being excluded
first followed by being included would result in carry
over effects, whereby the negative effects of social
exclusion continue through the experience of being
socially included. Given that no work, to our knowledge,
has examined this before, we made no predictions as to
which (if any) of these effects would occur and include
them as exploratory, preliminary analyses.

Method
Participants

Our sample consisted of 57 undergraduate students (29
women, M = 19.45, SD = 1.66) who completed the study
for partial course credit. We conducted a sensitivity
analysis which confirmed that the design is suitable to
detect an effect of f=.22. (Supplemental Materials 1).
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Data from our laboratory show that mimicry effects
tend to range from 7 = .15 to n} = .30.

Design and procedure

Participants were outfittend the EMG sensors. EMG
activity was measured by a pair of two 4 mm Ag/
AgCl electrodes (BIOPAC Systems Inc., Santa Barbara,
CA). Bipolar EMG signal was recorded under each par-
ticipant’s right eye and on the cheek, directly on their
orbicularis oculi and zygomaticus major muscle (Van
Boxtel, 2010). Skin was prepared with abrasive gel
and alcohol before electrode placement to ensure
that the impedance was under 30 kiloohms (Hess,
2009). EMG was grounded via the electrodes that
also measured skin conductance placed on their
non-dominant hand middle and pointer fingers. A
Biopac MP-150 (BIOPAC Systems Inc., Santa Barbara,
CA) collected the data at 1000 Hz. Participants were
randomly assigned in a within-subjects design to
the social exclusion or social inclusion condition first
and then completed the opposite condition. The
current Cyberball task had a total of 3 players (2 com-
puter generated players and the participant). Two sets
of two images each (four images total) of smiling
undergraduate students (taken from an internal data-
base) were shown with the standard Cyberball com-
puter avatars. These images were used to increase
the likelihood that participants would believe that
they were playing with other undergraduates from
other universities. One set of images was randomly
selected to be displayed with the inclusion condition,
while the other was presented during the exclusion
condition. Thus, all participants saw all images, redu-
cing any systematic bias that the images may have
had on study outcomes. After completion of each
Cyberball condition, participants completed the
Basic Needs Questionnaire (see Supplemental
Materials 1 for materials description) to measure feel-
ings of rejection (Williams et al., 2000).

The Cyberball task has been utilised in over 120
studies to manipulate social exclusion (for review
see Hartgerink et al,, 2015). The Cyberball task was
designed as an experience of ostracism where partici-
pants play a ball tossing game with what they believe
are other participants. However, in reality the other
players are preprogrammed by the researchers. Par-
ticipants are instructed to mentally visualise them-
selves as playing a ball tossing game in real life.
During the game they are either thrown the ball by
the other two players (social inclusion) for the
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duration of the task or they are thrown the ball once
by each of the other players at the start of the game
and then not thrown the ball for the remainder of
the task (social exclusion). The task lasts for approxi-
mately three minutes (i.e. for a total of 50 throws;
Kawamoto et al., 2014).

Participants completed a 15-minute survey
between each Cyberball Task. The 15-minute survey
consisted of categorizing different types of smiles
and was unrelated to the current research question
(s), and thus acted as a filler for the current work.

After completing both blocks, each participant
completed the Berkeley Emotional Expressivity Scale
(Gross & Oliver, 1997), the Questionnaire Measure of
Emotional Empathy (QMEE; Mehrabian & Epstein,
1972), and demographic questionnaires. Participants
were then verbally debriefed by research assistants
and were asked if they believed they were playing
the Cyberball task with other undergraduate students.
Each condition was counterbalanced across partici-
pants to account for potential order effects.

Results
Basic needs questionnaire

Following the analyses in Bernstein et al. (2010), we
first calculated the scores of each of the basic needs
subscales (meaningfulness, self-esteem, belonging-
ness, and control). Next, we formed a composite
basic needs score by adding participants scores on
each subscale together. Higher scores on the compo-
site were indicative of higher feelings of meaningful-
ness, self-esteem, belongingness, and control. We
then used a linear mixed effects regression to
compare the social exclusion condition to the social
inclusion condition with fixed effects for social exclu-
sion condition and random intercepts for each partici-
pant. We found significant differences F(1, 55)=
158.56, p <.001, whereby socially included individuals
(M=74.6, SD=12.34) had higher composite scores
compared to the socially excluded individuals (M =
46.5, SD =11.36). These results suggest that partici-
pants when socially excluded had significantly less
fulfilled basic needs or felt more socially excluded
compared to when they were socially included.

Orbicularis oculi activation

The magnitude of the EMG signal was baseline cor-
rected by dividing the data during each condition

by the 5000 ms baseline period that was recorded
while participants were given instructions (for
extended data reduction procedures see Supplemen-
tal materials 1).

A linear mixed-effects regression with fixed effects
for the social exclusion condition and time epoch and
a random effect for participant on orbicularis oculi
muscle activation in the social exclusion condition
yielded a main effect of condition F(1,4827) =9.28, p
=.002 (see Figure 1). Participants in the social exclu-
sion group (M =1.52, SD = 1.37) had higher orbicularis
oculi activation compared to the social inclusion
group (M=1.25, SD=.95). We also found a main
effect of time F(1, 4824)=10.15, p =.001, suggesting
that as time elapsed participants exhibited greater
orbicularis oculi activation in both conditions. We
further found a marginally significant Condition x
Time interaction, F(1,4824) = 3.78, p =.052, suggesting
that those who were socially excluded showed more
orbicularis oculi activation as the task elapsed
(epoch) compared to those who were in the social
inclusion condition. However, since this interaction
was only marginally significant, we interpret this
effect with caution.

Zygomaticus major activation

The linear mixed model on individuals’ zygomaticus
major muscle by social exclusion condition yielded a
significant effect of Time F(1, 4824)=4.59, p=.032.
Over time, regardless of condition, zygomaticus
major muscle activation increased (b =.003) as partici-
pants played the Cyberball task. There were no signifi-
cant interactions.

Interactions involving order of condition for
orbicularis oculi

Given that social exclusion and social inclusion are
rarely examined in a within-subjects design, we
tested to see if any interactions involving order of
condition existed. For orbicularis oculi activation, we
assessed a linear mixed model with condition order
as a fixed effect. Orbicularis oculi activation showed
a main effect of Time, F(1, 4625)=5.09, p =.02 (see
Figure 2). As time elapsed, there was greater orbicu-
laris oculi muscle activation across conditions and
order (b=.003). We also found an interaction
between Order and Condition, F(1, 4628) =33.55, p
<.001. Specifically, when participants were first
socially excluded (M=1.82, SD=1.53) and then
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Zygomaticus Major Activation by Condition
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Figure 1. Graphs depicting the orbicularis oculi and zygomaticus major muscle activation by condition of social exclusion and social inclusion.

socially included (M =1.14, SD = 1.18) there were sig-
nificant differences in levels of orbicularis oculi
muscle activation. However, when participants were
first socially included (M=1.24, SD=.97) and then
excluded (M =1.31, SD =.95) there were no significant
differences detected.!

Interactions involving order of condition for
zygomaticus major

For zygomaticus major muscle activation the linear
mixed model yielded an interaction between Order
and Condition F(1,4629.5) =5.11, p =.024 (see Figure
2). Specifically, when participants were first socially
excluded (M =1.66, SD =1.37) and then included (M
=1.32, SD=1.28) there were significant differences
in levels of zygomaticus major muscle activation
demonstrated in Figure 2. However, when partici-
pants were first socially included (M=1.33, SD=
1.16) and then excluded (M =1.22, SD =1.47) there
were no significant differences.

We also found an interaction between Time x
Order F(1, 4624.9)=10.11, p=.001. Specifically, par-
ticipants who were first socially excluded had a signifi-
cantly different slope compared to the participants in

the socially included then socially excluded group (b
=.009. SE=.003, p=.002) (Table 1).2

Discussion

Our findings are in line with a growing body of
research suggesting that social exclusion leads to
reaffiliative responses at the physiological level
(Kawamoto et al., 2014; Lakin & Chartrand, 2005;
Paolini et al., 2016; Philipp et al., 2021).

Contrary to our hypothesis, we did not find any sig-
nificant differences for the zygomaticus major muscle
when comparing conditions. However, we did find a
main effect of time which suggests that, regardless
of condition, participants were engaging in more
smiling behaviour as the Cyberball task continued.
That is, participants smiled in both conditions.

Importantly however, during social exclusion, par-
ticipants showed heightened activation of the orbicu-
laris oculi muscle in line with our hypothesis. We also
found that the longer someone was socially excluded
the more orbicularis oculi activation they demon-
strated. The addition of orbicularis oculi to zygomati-
cus major activation (Duchenne smiles) signals
cooperative intentions and reaffiliation (Sheldon



746 J. C. BRANDENBURG ET AL.

Orbicularis Oculi Activation by Condition
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Figure 2. Graphs depicting the orbicularis oculi and zygomaticus major muscle activation by condition order and condition (social exclusion and

social inclusion).

et al,, 2021). Lastly, when we accounted for condition
order, we found that individuals in the social exclusion
followed by social inclusion condition were driving
the main effects when results were collapsed across
groups. When social exclusion was followed by
social inclusion, individuals showed heightened orbi-
cularis oculi and zygomaticus major muscle activation.
However, when the order was reversed, no significant
differences between the conditions emerged for both
orbicularis oculi and zygomaticus major muscles. These
results suggest that our hypothesis was partially

Table 1. ANOVA summary table for zygomaticus major and orbicularis
oculi activation.

Effect df F p
Zygomaticus major activation

Cyberball (Include/Exclude) 4629.5 233 127
Condition Order 704 0.01 937
Epoch (Time) 4624.9 1.48 225
Cyberball x Condition 4624.9 5.11 .024
Cyberball x Epoch 4624.9 0.22 642
Condition x Epoch 4624.9 10.11 .002
Cyberball x Condition X Epoch 4624.9 1.60 207
Orbicularis oculi activation

Cyberball (Include/Exclude) 4628 11.57 <.001
Condition Order 64.2 233 31
Epoch (Time) 4625 5.09 .024
Cyberball x Condition 4628 33.55 <.001
Cyberball x Epoch 4625 293 .087
Condition x Epoch 4625 1.97 161
Cyberball x Condition x Epoch 4625 0.08 773

correct as we found heightened zygomaticus major
muscle activity in the social exclusion condition, but
only when social exclusion followed social inclusion.
In line with our exploratory hypothesis, these results
suggest that being socially included directly prior to
being socially excluded had a buffering effect
against the negative aspects of social rejection.
However, we did not find the inverse effect where
social exclusion did not carry over to the social
inclusion condition. This latter observation is an inter-
esting point to consider for future research as, to our
knowledge, no work has examined such effects in a
within-person design.

Taken together, these results suggest that during
social exclusion individuals demonstrate muscle activity
congruent with reaffiliative behaviour. More specifically,
those who were socially excluded showed heightened
activation of both the orbicularis oculi and zygomaticus
major, the two muscles primarily involved in Duchenne
smiles. In other words, the activation of both zygomati-
cus major and orbicularis oculi occurred in the absence
of positive affect, suggesting that the primary utility of
this pattern of muscle activation was to engage in reaffi-
liative behaviours. This is the first work, to our knowl-
edge, that examined effects of social exclusion “in the
moment” on facial muscle responses utilising EMG.
Further, we employed a within-subject’s design to
examine social exclusion/inclusion effects on direct



facial muscle activation. This work lends further support
to the notion that social exclusion leads individuals to
engage in reaffiliative action.

The effects of social exclusion were qualified by the
order in which participants experienced social
inclusion and exclusion, even with 15 minutes
between each Cyberball condition. Thus, we partially
supported the hypothesis that zygomaticus major
muscle activation should be higher in the social exclu-
sion compared with the social inclusion condition.
Little is known about whether social inclusion can
buffer the effects of social exclusion. Eck et al. (2016)
argued that just the companionship of a stranger is
an effective buffer against social exclusion. However,
in this case the social inclusion event occurred just
prior to a social exclusion event and this may be a
context where social inclusion by a stranger can act
as a buffer. Specifically, social inclusion may satisfy
participants’ belonging needs so they are less threa-
tened by subsequent social exclusion effects. This is
consistent with The Needs Threat Model of Ostracism
(Williams, 1997). If there is a buffer to a need that
one might have threatened, then an individual may
not feel compelled to engage in reaffiliative behaviour
to have that need remet.

The within subjects-design is both a strength and a
limitation of this work. Using a within-subjects design
allowed us to maximise power to detect smaller differ-
ences in EMG activity created by the Cyberball Task.
However, not much is known about the length of
time for social exclusion or inclusion effects on facial
muscle activation which might have influenced our
results. We tried to account for this by having a 15-
minute filler task to mitigate the previous conditions’
effects. Future work should examine social exclusion
effects following the Cyberball Task on EMG activity
given that we cannot conclude that social rejection
stops once the last round of social rejection is com-
plete. We also had a large enough sample to infer
meaningful results for participants in each distinct
condition order. Future work should utilise within-
subjects designs to examine the effects of social
exclusion and social inclusion on one another.
Additionally, future studies should seek out to test
how fEMG responses differ during the socially exclud-
ing event compared to following it. Given the current
results, it would also be important to examine
whether participants would show more reaffiliative
responses in the physical presence of others. It is
likely that the most pronounced effects of reaffiliation
smiles would occur when individuals are socially
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accepted or rejected in real face-to-face interactions
with other individuals. Finally, it would be interesting
to examine the co-activation between the zygomati-
cus major and orbicularis oculi muscle during social
exclusion.

Conclusions

Overall, results from the current study suggest that
individuals show increased reaffiliative behaviour
while being socially excluded as measured by facial
muscle activation associated with smiling. More
specifically, in the social exclusion condition, partici-
pants showed heightened activation of both the orbi-
cularis oculi and zygomaticus major, the two muscles
primarily involved in the expression of a Duchenne
smile. We argue that social exclusion compared to
social inclusion leads to more reaffiliative cues based
on the exclusive activation of the orbicularis oculi
muscle in the social exclusion group. Not only do indi-
viduals show reaffiliative behaviour following socially
excluding events, but they also begin to show affilia-
tive cues during the actual socially excluding event
itself in order to reaffiliate with others. This work has
real world implications for better understanding how
individuals signal to others to have their social needs
met when they are socially excluded during life events.

Notes

1. The orbicularis oculi analyses were rerun utilising only the
first condition within each block to further test order
effects. We found that even when the number of obser-
vations were trimmed to half and the new analysis was
now between rather than within, the effects were still
significant and in the predicted direction (See Sup-
plemental Materials 2 order effect interactions).

2. The zygomaticus major analyses were rerun utilising only
the first conditions within each block to further test inter-
actions with order. We found that even when the
number of observations were trimmed to half and the
new analysis was now between rather than within the
the effects we found were still significant (See Sup-
plemental Materials 2).
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