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ABSTRACT
The pain of rejection is often tied to the way that we interpret how another person thinks
or feels about us. In this review, we explore evidence from the current literature to
examine the role of mentalizing, the process by which we think about and understand
someone else’s thoughts and feelings, in the experience of social rejection. We first turn
to meta-analyses investigating the neural bases of social rejection to examine whether
parts of the mentalizing network are also active during the experience of rejection
(Cacioppo et al., 2013; Vijayakumar, Cheng, & Pfeifer, 2017). Next, we review some
evidence suggesting that developmental changes in mentalizing, such as those during
early childhood and adolescence, may be associated with changes in sensitivity to
rejection (e.g. Somerville, 2013; Rochat, 2003). Then, we examine the extent to which
individuals who demonstrate compromised mentalizing, such as those with schizophrenia
or autism, may exhibit reduced sensitivity to rejection (e.g. Bauminger & Kasari, 2000;
Gradin et al., 2012). Finally, we summarize some future directions building on the
possibility of a link between mentalizing and the experience of social rejection. The
available evidence seems to support a role of the mentalizing network in feeling the pain
of social rejection, such that understanding another person’s mental state may be what

allows us to understand and process rejection.
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Rejection hurts. Although this phrase is typically meant metaphorically, a body of
evidence suggests that social rejection may hurt literally, much like physical pain (for
reviews, see Eisenberger & Lieberman, 2005; Eisenberger, 2012). But not every instance
of social rejection cuts deeply. When we find out that the romantic interest who’s been
acting distant recently lost a loved one, or that a mutual friend who’s been giving us the
cold shoulder is anxious around people they don’t know well, this knowledge can alter
our interpretations of their behavior and lead us to feel less hurt by their actions. It seems
that being socially rejected hurts not just because someone ignores or dismisses us, but
rather because we feel that their rejection has something to do with how they think and
feel about us. We notice how someone is acting — distant, cold, uninterested — and we
wonder why they might be acting this way: “why don’t they like me?”” The pain of
rejection, or at least some forms of rejection, seems to be inherently tied to the way that
we interpret another person’s thoughts or feelings.

It makes sense that the pain of social rejection relies to some extent on how we
perceive the intentions of the person rejecting us. Indeed, even the experience of physical
pain is more intense when we perceive our pain to be intentionally caused by someone
else (Wegner & Gray, 2008). Despite this intuitive connection between the experience of
social rejection and the process of thinking about and trying to understand someone else’s
thoughts and feelings, a process referred to as “mentalizing” (Frith & Frith, 2006), very
little neuroscience research has explicitly examined the role of mentalizing in the
experience of social rejection.

In this review, we explore evidence from the current literature to examine the

possible role of mentalizing in the experience of social rejection. To do this, we first turn
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to meta-analyses investigating the neural bases of social rejection to examine whether
parts of the mentalizing network are also active during the experience of rejection
(Cacioppo et al., 2013; Vijayakumar, Cheng, & Pfeifer, 2017). Next, we assess whether
developmental changes in mentalizing, such as those during early childhood and
adolescence, are associated with changes in sensitivity to rejection (e.g. Somerville,
2013; Rochat, 2003). Then, we examine whether individuals who demonstrate
compromised mentalizing, such as those with schizophrenia or autism, exhibit reduced
sensitivity to rejection (e.g. Bauminger & Kasari, 2000; Gradin et al., 2012). Finally, we
summarize some future directions building on the possibility of an inherent link between
mentalizing and the experience of social rejection. We suggest that the available evidence
supports a potential role of the mentalizing network in feeling the pain of social rejection,
such that understanding another person’s mental state may be what allows us to
understand and process rejection.

Are Mentalizing Regions Active During the Experience of Social Rejection?

Research suggests that we have such a strong aversion to social rejection that

even rejection by a stranger, from whom we have little to gain or lose, can cause us
significant distress. For example, Eisenberger et al. (2003) published the first study to use
a paradigm called “Cyberball” to induce feelings of social rejection in participants who
were laying alone in a functional magnetic resonance imaging (fMRI) scanner. Cyberball
is a virtual ball-toss game that involves three avatars passing a ball back and forth. The
participant believes that one avatar represents themselves, while the other two avatars
represent the other players in the game. However, in reality, there are no other players;

instead, the program is designed to include or exclude the participant from the ball-
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tossing game. Initially, the participant is included in the game; however, in an exclusion
condition, the participant’s avatar no longer receives the ball from the other avatars. Even
in this context where participants are not physically around other people and have little to
lose by being excluded, participants report feeling distressed by the rejection.

The Cyberball paradigm has consistently elicited feelings of social distress in
participants across populations (e.g. Gradin et al., 2012; Groschwitz et al., 2016; Masten
et al., 2011), across modified versions of the paradigm (e.g. DeWall et al., 2012.; Onoda
et al., 2009), and even in studies where participants know they are not really playing the
game with other people (Zadro, Williams, & Richardson, 2004). The pain of rejection is
so salient that researchers have theorized that the experience of rejection may have
piggybacked on the physical pain system, borrowing the pain signal to denote the
potential for broken social bonds, warning us to avoid them (Eisenberger & Lieberman,
2004; MacDonald & Leary, 2005; Panksepp, 2004). By allowing us to detect the threat of
exclusion, which can restrict access to resources, social support, and other protective
factors, social pain can help us adaptively navigate the social world and maintain the
relationships that promote our well-being (Eisenberger & Lieberman, 2005).

Since the first study using Cyberball, countless studies have examined the neural
mechanisms underlying feelings of rejection. While many of these studies have used the
Cyberball paradigm, others have used more personally relevant paradigms, such as
thinking about rejection by recounting a recent romantic break-up (Fisher et al., 2010;
Kross et al. 2011). These studies have predominantly focused on examining the neural
regions associated with the affective (unpleasant-feeling) component of physical pain (i.e.

dorsal anterior cingulate cortex (dACC), anterior insula (Al)), and have not directly
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investigated the relationship between mentalizing and social rejection. However, by
examining meta-analyses of such studies, we can investigate whether there is evidence of
a consistent role for mentalizing-related neural regions in the experience of social
rejection. First, we will briefly describe the neural network typically associated with
mentalizing. Then, we will assess the extent to which this network seems to play a role in
experiencing social rejection.

The Mentalizing Network

Social cognition researchers draw a distinction between the ways that we
understand s#ow others do things and why they do things. Understanding how someone
does something involves grasping the mechanisms of an action, whereas understanding
why someone does something involves reasoning about their mental states, i.e.
mentalizing (Spunt et al., 2010). In the case of social rejection, understanding sow
someone is passing a ball back and forth to another person is experientially distinct from
understanding why they are passing the ball to the other person. While how-thinking
doesn’t seem to play a role in our own feelings about the game or the other players, why-
thinking can lead us to wonder why we are not receiving the ball from others. Such
thoughts can lead to hurt feelings, self-doubt, offense, embarrassment, and a host of other
negative emotions.

While mentalizing can sometimes lead to negative emotional experiences, it
allows us to understand the intentions, goals, and emotions of those around us, which
informs how we behave and communicate with others, and facilitates our ability to
collaborate with others towards achieving joint goals (Saxe, 2006). Given the clear

distinction between how-thinking and why-thinking, and the importance of reasoning
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about mental states in our everyday experience, extensive research has documented the
neural bases of this social cognitive process. The ‘mentalizing network,” as it has come to
be called, is typically thought to include regions such as the temporoparietal junction
(TPJ), dorsomedial prefrontal cortex (dmPFC), precuneus, posterior superior temporal
sulcus (pSTS) and the temporal poles (Frith & Frith, 2006; Gallagher & Frith, 2003;
Lieberman, 2010), with some evidence suggesting that ventromedial prefrontal cortex
(vimPFC) contributes to related social cognitive processes (Lieberman et al., 2019). Each
of these neural regions is thought to assist with processing different sorts of information
that collectively facilitate understanding the mental states of others. While the
contributing role of each region is still not clearly understood, mentalizing is thought to
consist of various sub-processes such as interpreting human motion in terms of goals or
intentions, representing mental states, and shared-understanding of others’ emotional
states (Saxe, 2000).
Meta-analyses of Social Rejection

While no research has directly examined the link between the mentalizing
network and the experience of social rejection, there have been several meta-analyses on
the neural bases of social rejection that can indicate whether the mentalizing network
tends to be active during the experience of social rejection. For example, Cacioppo et al.
(2013) conducted a meta-analysis of neuroimaging studies, including 12 Cyberball
studies using 244 participants, and 3 studies that involved thinking about a recent
unwanted break-up from a romantic partner using 60 participants. During the latter
romantic rejection studies, participants were exposed to photographs of their ex-partners

and were asked to relive the memory of the unwanted break-up (e.g. (Fisher et al., 2010;
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Kross et al., 2011). This meta-analysis found that during Cyberball, but not during the
break-up task, there was significant activity in dmPFC, a neural region that has
consistently been shown to play a role in mentalizing (Saxe, 2006; Lieberman et al.,
2019). Notably, the analysis of Cyberball studies included a much larger sample (N=244)
than that of the romantic rejection studies (N=60), so it is possible that the meta-analysis
of romantic rejection studies was relatively underpowered to detect significant activity
within neural regions such as dmPFC. Furthermore, participants in the romantic rejection
studies may already have reflected on and come to understand their past rejection before
taking part in the break-up task, whereas those playing Cyberball may have been trying to
understand why they were being rejected during the task itself, thus recruiting greater
mentalizing resources.

A more recent meta-analysis conducted by Vijaykumar et al. (2017) extended
Cacioppo et al.’s work to examine 40 studies, including 1122 participants who underwent
different types of social exclusion tasks, including the Social Judgment and Chatroom
tasks. In both of these tasks, participants evaluate unfamiliar peers based on their
photographs, and then receive feedback about how they were evaluated by those peers.
This meta-analysis also specifically examined 857 participants from Cyberball tasks to
compare the patterns of activation from this task to other social exclusion tasks more
generally. They found that across all social exclusion studies, there was significant neural
activation in regions such as the precuneus, dmPFC, and vmPFC. Meanwhile, Cyberball
specifically tended to elicit activation in precuneus and vimPFC. Although not definitive,

as the role of mentalizing in social rejection was not specifically examined in these
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studies, these results are consistent with a role of the mentalizing network in the
experience of social rejection across a variety of exclusion tasks.

Based on the findings reviewed above, the mentalizing network seems to play a
role in the experience of social rejection. In the subsequent two sections, we will expand
our investigation to consider whether individual differences in the mentalizing network
are associated with variations in sensitivity to social rejection. First, we will consider
whether developmental changes in mentalizing are associated with changes in sensitivity
to social rejection. If children first become sensitive to social rejection (i.e. self-
conscious) when they develop the ability to mentalize, this association would suggest a
link between mentalizing and feeling the pain of social rejection. Furthermore, if
adolescents who demonstrate particularly high sensitivity to social rejection also
demonstrate enhanced mentalizing, this association would also suggest a potential role of
mentalizing in the experience of social rejection. Then, we will review research
examining whether impairments in the ability to mentalize, such as those observed in
schizophrenia and autism, are associated with differences in sensitivity to social rejection.
Finally, we will summarize some future directions relating to the role of the mentalizing
network in feelings of social rejection.

Are Developmental Changes in Mentalizing Associated with Changes in Sensitivity
to Rejection?

The way that we think about ourselves in relation to other people undergoes
significant changes from early childhood through adolescence and adulthood, resulting in
changes in emotional responsivity to social events across development. Two notable

developmental changes in emotional responsivity linked to a growing concern for one’s
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social relationships are (a) the emergence of self-conscious emotions and sensitivity to
social rejection in early childhood (i.e. around three to eight years old) (Rochat, 2003),
and (b) heightened negative emotional responsivity to social rejection during adolescence
(i.e. the time between puberty and adulthood) (Somerville, 2013). Interestingly, both of
these developmental milestones are marked by significant changes in the mentalizing
network. In what follows, we will describe the potential link between mentalizing and
sensitivity to social rejection in terms of these two developmental time periods.
The emergence of mentalizing in early childhood

Around the age of four to six, children become increasingly adept at
understanding the thoughts and feelings of other people, even when they conflict with
something they know about the external world (i.e. false beliefs) (Frith & Frith, 2003). To
illustrate, if an object is placed in one location in front of a third party, but moved to a
second location without that person’s knowledge, we would infer that the person believes
that the object is in the original location since they did not witness the object being
moved. However, children before the age of four typically fail to recognize the person’s
false belief that the object is in the original location, instead reporting that the person
must know that the object has been moved. When children develop the ability to perform
this complex mentalizing task, it demonstrates their ability to infer that other people have
their own thoughts and feelings that are separate from one’s own thoughts and feelings
(Rochat, 2003).

In an effort to better understand the development of such mentalizing abilities in
early childhood, some research has examined the neural correlates of performing false

belief tasks in this age group. This research finds that children who can perform these
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tasks exhibit increased neural responsivity in regions associated with mentalizing,
including dmPFC and TPJ, as compared to children who have not yet developed this
ability (Liu et al., 2009; Sabbagh et al., 2009). These findings suggest that the maturation
of the mentalizing network plays a role in the emergence of complex mentalizing abilities
during this time period.

Interestingly, the emergence of mentalizing abilities in early childhood overlaps
with the emergence of self-consciousness. Self-consciousness includes the experience of
social emotions such embarrassment and shame, and is attributed to children’s growing
awareness that other people hold some perception of them. In other words, as children
begin to think about how others think and feel about them, they also begin to experience
negative feelings about being perceived undesirably (Frith & Frith, 2003; Rochat, 2003).
The development of these self-conscious thoughts and feelings has been explained in
terms of an evolutionary need to affiliate with others and the resultant fear of social
rejection that supports our ability to maintain social bonds (Rochat, 2009). More
specifically, once children learn to understand the thoughts and feelings of others, they
also recognize the potential for negative social evaluation that could lead to social
rejection, resulting in negative social emotions that tend to modulate social behavior,
such as embarrassment.

This developmental association between the ability to understand the thoughts and
feelings of others and exhibiting a fear of social rejection through self-conscious behavior
indicates a potential link between mentalizing and experiencing the pain of social
rejection. Indeed, this research suggests that in the absence of complex mentalizing

ability, children may not understand and process social rejection, and thus may not
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experience the same levels of emotional distress as healthy adults when rejected.
However, further research in necessary to explicitly explore this association between
mentalizing and social rejection in early childhood.

Hyper-mentalizing in adolescence

A defining feature of adolescence is the importance of peer and romantic
relationships. The importance of these social relationships is thought to increase
adolescents’ social sensitivity such that social information becomes particularly salient
(Somerville, 2013). Because of fluctuations in social relationships during this time, social
rejection is common (Wang, lannotti, & Nansel, 2009). Thus, adolescents are not only
more likely to experience social rejection, but are also more likely to demonstrate
heightened negativity in response to the experience of rejection.

Researchers have investigated adolescents’ emotional responsivity to social
rejection in a number of ways, including Cyberball, Social Judgment, and Chatroom tasks
(Silk et al., 2012; Somerville, Heatherton, & Kelley, 2006; Williams, Cheung, & Choi,
2000). Compared to adults, adolescents tend to report worse mood and anxiety following
rejection (Sebastian et al., 2010), expect less favorable positive feedback from their peers
(Moor et al., 2010), and show greater pupillary dilation in response to rejection (Silk et
al., 2012). Given this sensitivity to social rejection, information about the thoughts and
feelings of others, particularly as this information relates to the self and one’s social
relationships, would be especially important to adolescents. To this end, we might expect
the mentalizing network to be more responsive to social information in adolescents than

adults.
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Indeed, research suggests that adolescents recruit mPFC to a greater extent than
adults during Cyberball (Sebastian et al., 2011), and during tasks that involve considering
the thoughts and intentions of others (Burnett et al., 2011). Researchers have also found
greater functional connectivity in adolescents than in adults between regions of the
mentalizing network, including pSTS and TPJ, and anterior rostral mPFC during tasks
that involve thinking about social emotions (Burnett & Blakemore, 2009). Since the brain
continues to mature throughout development, researchers have suggested that heightened
sensitivity to rejection during this age range may be due to the continuing maturation of
the mPFC during this time (Blakemore, 2008). Alternatively, adolescents may recruit
mPFC to a greater extent because of the importance of social information at this age.

If the mentalizing network plays a role in understanding and processing social
rejection, then greater sensitivity to social rejection may be associated with increased
activity in the mentalizing network, potentially explaining why certain individuals are
more sensitive to social rejection in the first place. The research described in this section
suggests that heightened emotional sensitivity to rejection during adolescence could be
related to heightened activity in the mentalizing network. Taken together with research
suggesting that self-consciousness and the fear of social rejection first emerges when
children develop complex mentalizing abilities, this developmental literature supports a
potential role of the mentalizing network in processing and experiencing social rejection.

Thus far, we have reviewed whether neural regions associated with mentalizing
are also active during the experience of social rejection, and whether developmental
changes in sensitivity to rejection relate to neural activity in the mentalizing network. In

the next section, we consider whether impairments in the ability to mentalize may be
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associated with changes in sensitivity to social rejection. If the mentalizing network plays
a role in understanding and processing social rejection, then impairments in the ability to
mentalize may be associated with decreased sensitivity to social rejection.

Are Impairments in Mentalizing Associated with Reduced Sensitivity to Rejection?

Two clinical disorders that are characterized by significant impairments in the

ability to infer emotional and mental states are schizophrenia (Briine, 2005; Frith &
Corcoran, 1996) and autism (American Psychiatric Association, 1994). In this section, we
consider how deficits in mentalizing may be affecting the way that individuals with
schizophrenia and autism process social rejection. If mentalizing is important for feeling
socially rejected, then there could be evidence for decreased sensitivity to social rejection
in these two populations. While neuroscience research explicitly testing this relationship
in clinical populations is limited, the available research suggests that deficits in the
mentalizing network may be contributing to abnormalities in how individuals with
schizophrenia and autism respond to social rejection, as well as consequential difficulties
in social interaction stemming from an inability to properly process social evaluative
cues.

Social rejection in schizophrenia

Schizophrenia is often accompanied by symptoms such as delusions and

hallucinations involving social content, and deficits in motivation and social skills,
ultimately leading to difficulty in social interaction that impedes everyday functioning
(MacDonald & Leary, 2005). These social challenges are often explained by mentalizing
deficits in this population in so far as a failure to understand the thoughts and feelings of

others can lead individuals with schizophrenia to perceive threat in the absence of
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harmful intentions. Furthermore, failure to understand others’ mental states generally
makes it difficult for individuals with schizophrenia to regulate their social behavior and
interactions in accordance with social feedback.

In an attempt to better understand such deficits, a growing body of research has
investigated abnormalities in the structure and function of the mentalizing network in
patients with schizophrenia (Benedetti et al., 2009; Mier et al., 2010; Park et al., 2011).
However, few studies have investigated this network in patients explicitly during social
rejection. One such study sheds some light on how abnormalities in the mentalizing
network might shape the recognition and processing of social rejection. This study used a
version of the Cyberball task in which exclusion was parametrically modulated
(participants receive the ball some percentage of the time), as opposed to being
dichotomous (participant either receives the ball proportional to other players in the game
or does not receive the ball at all) (Gradin et al., 2012).

In response to social exclusion, the control group demonstrated increased
activation in the vmPFC, a region sometimes implicated in mentalizing, and the ventral
anterior cingulate cortex (VACC), a region that has been shown to activate to social
exclusion and to be associated with social distress (Bolling, Pitskel, Deen, Crowley,
McPartland, Mayes, et al., 2011; Gunther Moor et al., 2012). Meanwhile, patients with
schizophrenia failed to modulate activity in these regions in accordance with percentage
of exclusion, with greater positive symptom severity corresponding to lower modulation
of activity. Within the schizophrenic group, but not the control group, stronger responses
to social exclusion in the vimPFC were associated with greater self-reported social

distress.
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These findings suggest abnormal neural responsivity to social exclusion in the
mentalizing network in schizophrenia. First, the schizophrenic group’s failure to
modulate activity within the vACC may point to a lack of sensitivity to social rejection.
Moreover, although the schizophrenic group failed to modulate activity in the vmPFC
overall, greater activity in the vmPFC was associated greater self-reported distress from
social exclusion, suggesting that those with better mentalizing ability may have felt more
social pain. Thus, individuals with schizophrenia exhibited abnormalities within the
mentalizing network during social rejection, as well as diminished activation in regions
of the brain associated with social distress during rejection. Impairments in the ability to
accurately interpret the thoughts and feelings of others may hinder this population’s
ability to detect rejection when it is truly occurring, thereby inhibiting appropriate
modulation of social distress in response to rejection cues, resulting in reduced sensitivity
to true rejection.

A second fMRI study examining social rejection in a schizophrenic population
used a virtual reality handshake task to induce feelings of social rejection in this
population (Lee et al., 2014). In this task, participants’ physical hand movements
controlled an avatar on the screen such that when participants raised their hand, their
avatar would offer a handshake to another avatar on the screen. Depending on the
condition, the stranger avatar either exhibited friendly body language and accepted the
handshake (i.e., acceptance), or unfriendly body language and refused the handshake (i.e.,
rejection).

The results of this study indicated abnormalities within the mentalizing network

in the schizophrenic group during social rejection, providing some insight into the neural
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mechanisms underlying the social deficits associated with this disorder. First, as
compared to the control group, the schizophrenia group exhibited significantly lower
activity during rejection versus acceptance in pSTS, a region within the mentalizing
network associated with identifying the motivations behind bodily movements (Saxe,
2006), with greater symptom severity corresponding to less activity in pSTS. This finding
suggests that individuals with schizophrenia may not be able to properly recruit the
neural regions necessary to accurately interpret social cues that provide information about
the goals and intentions of other people. Second, the schizophrenia group exhibited
significantly greater activity during rejection versus acceptance in left vimPFC,
suggesting that individuals with schizophrenia may be recruiting certain social cognitive
processes to a greater extent than healthy individuals during social rejection. While these
two results initially seem conflicting, together they indicate abnormal neural responsivity
to social rejection in schizophrenia in regions associated with processing social
information, suggesting a potential role of mentalizing deficits in how individuals with
schizophrenia experience social rejection.

In terms of differences in self-reported feelings of rejection, this study found that
the schizophrenia group reported greater feelings of rejection during acceptance than the
control group, but exhibited no difference in such feelings during rejection. While this
finding does not inform whether individuals with schizophrenia experienced differential
levels of distress in response to rejection, it does help explain positive psychotic
symptoms in schizophrenia such as delusions about persecution in the absence of real

threat (Park et al., 2011).
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In sum, the failure to appropriately modulate regions associated with mentalizing,
as well as those associated with social distress, during social exclusion provides some
explanation for positive psychotic symptoms in schizophrenia. In failing to accurately
recognize and interpret social cues, individuals with schizophrenia may demonstrate
blunted affect in cases of actual rejection, and demonstrate heightened affect in the
absence of social threat. While no research has explicitly tested how impairments in
mentalizing potentially impact sensitivity to social rejection in schizophrenia, the studies
described in this section suggest that abnormalities in the mentalizing network may be
associated with atypical responsivity to social rejection in schizophrenia.

Social rejection in autism

A core feature of autism is impairment in social interaction, which leads to
difficulty in forming and maintaining social relationships (American Psychiatric
Association, 1994; Baron-Cohen, 2010). When examined objectively, for example
through social network analysis applied to children within classrooms, individuals with
autism tend to face more instances of social rejection. For example, they tend to
experience lower centrality, less acceptance, less companionship, and less reciprocity in
the social networks they inhabit (Chamberlain et al., 2007).

Despite this difference in both quality and quantity of social relationships, some
research suggests that children with autism do not tend to report greater feelings of
loneliness or related sadness than their peers (Bauminger et al., 2008; Chamberlain et al.,
2007). This finding has been interpreted in terms of the lack of awareness that individuals
with autism may have about their experience of rejection. For example, Chamberlain et

al. (2007) proposed that mentalizing deficits in autism might leave children unable to
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recognize the shortcomings of their social relationships. In line with this hypothesis,
parents of children with autism tend to report that their children seemed generally
oblivious about social cues that would signal social inclusion or exclusion (Chamberlain
etal., 2007).

One study that sheds some light on the experience of social rejection in autism
examined loneliness and friendship in a population of high-functioning children with
autism (Bauminger & Kasari, 2000). They found that while children with autism desired
friendship like typical children, they experienced greater loneliness as captured by the
loneliness rating scale (ex. “I have nobody to talk to in class”). Upon inspecting how
children with autism and typical children defined loneliness, both groups defined
loneliness in terms of being alone (i.e. having no one to play with), but children with
autism were much less likely than typical children to define loneliness in terms of
negative emotional feelings such as sadness, depression, or fear. These results suggest
that children with autism recognized that they were left out of friendships or activities,
but did not necessarily internalize this rejection in a way that affected their emotional
states. In other words, while children with autism did not want to be alone and recognized
when they were alone, they did not seem to experience the pain of rejection in the same
way as typical children who described feelings of loneliness.

A later study designed to explicitly explore how adolescents with autism
experience social rejection as compared to healthy adolescents found that while both
groups experienced similar levels of distress and anxiety during Cyberball, only the
healthy adolescents showed significantly lower self-reported mood after rejection as

compared with baseline and inclusion conditions (Catherine Sebastian, Blakemore, &
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Charman, 2009). In other words, there seemed to be a lasting effect of social rejection in
healthy individuals, but no reduction in later mood in adolescents with autism. This
finding suggests that while individuals with autism may recognize and respond to social
rejection in the moment, they may not process and internalize rejection in the same way
as typical individuals, resulting in a lower likelihood of feelings of loneliness over time.

While there is no neuroscience research explicitly testing whether mentalizing
impairments in autism are associated with diminished sensitivity to rejection in this
population, multiple neuroimaging studies have examined how social rejection is
experienced in autism (Bolling et al., 2011; Masten et al., 2011; McPartland et al., 2011).
Across these studies, there were no differences in immediate self-reported responses to
rejection between the autism group and the control group. However, individuals with
autism demonstrated lower neural responsivity to rejection as compared with the control
groups, particularly in the vACC and right Al, regions often associated with experiencing
social distress (Masten et al., 2011; McPartland et al., 2011). These results suggest, again,
that individuals with autism recognize and dislike social rejection, but that they may not
have the same negative feelings associated with being rejected as do typically developing
individuals.

A recent meta-analysis of the functional neural correlates of social and non-social
tasks in autism similarly demonstrates differential neural responsivity to social stimuli
more broadly in this population. This meta-analysis examined 24 studies of social
processes (e.g. theory of mind, face perception) and 15 studies of non-social processes
(e.g., attention control, working memory) in adults with autism (Di Martino et al., 2009).

This analysis revealed decreased likelihood of activation in anterior rostral mPFC, a
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region implicated in self-referential processing (Lieberman et al., 2019), as well as
regions associated with social distress, such as the dACC and right Al, during social tasks
versus non-social tasks in individuals with autism as compared to typical individuals.
Since this meta-analysis did not include studies particularly related to social rejection,
further research is necessary to examine the role of the mentalizing network in sensitivity
to social rejection in autism. However, research in this area is consistent with diminished
sensitivity to social rejection in autism, both in terms of lasting feelings about rejection,
and in terms of immediate neural responsivity to social rejection. Of course, it is not
known whether a reduced ability to mentalize precipitates diminished rejection sensitivity
or whether a heightened sensitivity to rejection leads to a compensatory reduction in
mentalizing; this would need to be examined in future studies. In the next and final
section, we will offer some conclusory remarks and potential future directions building
on the possibility of an inherent link between mentalizing and the experience of social
rejection.
Conclusion and Future Directions

While limited research has examined the connection between the mentalizing
network and social rejection, we have summarized a body of evidence suggesting that the
mentalizing network plays a potential role in how we understand and process social
rejection. First, meta-analyses investigating the neural underpinnings of social rejection
with a focus on pain-related regions such as the dACC and Al have found consistent
activation of mentalizing regions, such as regions within the mPFC and precuneus, in the
experience of social rejection across a variety of rejection paradigms. Second,

developmental research suggests that self-consciousness and fear of social rejection
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emerges in early childhood when children first develop the ability to perform complex
mentalizing tasks, which is marked by increased activation in mentalizing regions.
Additionally, adolescents who tend to exhibit heightened sensitivity to social rejection
also tend to exhibit heightened activation within the mentalizing network in response to
social rejection. Third, clinical populations that are characterized by deficits in the ability
to mentalize, including schizophrenia and autism, tend to demonstrate decreased
sensitivity to social rejection in the form of inappropriately modulated affect in
schizophrenia, blunted affect following rejection in autism, and abnormal patterns of
activity during rejection in neural regions associated with social distress, such as the
vACC, in both schizophrenia and autism.

A breadth of research suggests a possible inherent link between mentalizing and
the experience of social rejection. However, further research explicitly testing the
association between this neural network and social-emotional experiences is necessary in
order to explain whether mentalizing is required for understanding and processing social
rejection, and to explain the mechanism by which mentalizing potentially affects
emotional experience. In addition to building on the clinical and developmental research
we have summarized in this chapter, there are several additional avenues for research that
could illuminate the role of mentalizing in social rejection. For example, research
examining functional connectivity between mentalizing regions during social tasks can
investigate whether these regions are more connected during social rejection. One such
study suggests that connectivity between regions within the mentalizing network,
including dmPFC, vimPFC, precuneus, and TPJ, increases during social exclusion

compared to social inclusion (Schmélzle et al., 2017). Further research is necessary to
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examine the consistency of this result, but this preliminary finding provides a promising
direction for future research in this area.

Another potentially fruitful area for future research involves examining how
individuals’ mentalizing activity during social rejection may change as a function of their
vulnerability to social rejection. Individuals who are at greater risk of rejection, or have
more to lose if they are socially rejected, might devote greater resources to mentalizing
about others so that they can better predict and thus avoid possible experiences of
rejection in the future. For example, individuals who are low in social status are more
vulnerable to rejection, since lower social status can mean less access to resources, and
therefore greater risk of being excluded, as well as greater cost of exclusion. Such
individuals seem to recruit mentalizing resources to a greater extent than typical or high
status individuals during social tasks (Muscatell et al., 2012). As a second example,
individuals with less dense friendship networks, suggesting less relationship stability and
social support provisions (Lin, 2002), have shown greater functional connectivity within
the mentalizing network (greater coupling between left and right TPJ) during social
exclusion (Schmailzle et al., 2017). Such preliminary findings suggest a potential link
between vulnerability to social rejection and mentalizing that could be an interesting an
avenue for future research.

Ultimately, we have suggested that mentalizing may play a role in understanding
and processing social rejection insofar as understanding how someone else thinks and
feels about you may underpin the pain of feeling rejected. While on the one hand,
understanding someone else’s thoughts and feelings may allow you to interpret their

behavior as lacking malice (e.g. They are just in a bad mood today.), it can also provide
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you with insight into how others view you (e.g. They don’t like me.) Wondering why
someone doesn’t like us may bring us to the undesirable conclusion that there is
something about us that is disagreeable to others. However, understanding and processing
this rejection seems to be part of learning to build and maintain social bonds — without

which we would suffer significantly greater pains than the pain of a single rejection.
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