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Alexithymia is associated with blunted anterior
cingulate response to social rejection: implications

for daily rejection

David S. Chester,"* Richard S. Pond, Jr,> and C. Nathan DeWall'
"Department of Psychology, University of Kentucky, Lexington, KYUSA 40506 and *Department of Psychology, University of North Carolina,

Wilmington, NC 28403, USA

Social rejection elicits distress through the brain’s alarm system, the dorsal anterior cingulate cortex (dACC). The distress of rejection facilitates
subsequent inclusion. As a result, traits that blunt this dACC response to social rejection might then threaten group membership, leading to further
subsequent rejection. Alexithymia, the inability to identify and describe affective states, is associated with social impairment and reduced dACC activity
under conditions of negative affect. Thus, we expected that alexithymia would relate to less dACC activation during rejection and that this blunted
response would explain an association between alexithymia and greater rejection in everyday life. Using functional magnetic resonance imaging and
daily diaries, we found that subclinical individual differences in the core feature of alexithymia, difficulty identifying affect, was associated with a
blunted dACC response to social rejection. Deficits in affect identification were also associated with greater daily rejection and that this effect was
mediated and suppressed by dACC activation to rejection. Our findings emphasize the crucial role of the dACC in response to social rejection and extend
the literature on alexithymia’s ability to dampen neural responses and contribute to poor social functioning. The suppressing role of the dACC suggests

future directions for clinical interventions on those with affective disorders.

Keywords: alexithymia; dACC; social rejection; fMRI

Human behavior is driven, in large part, by a quest for social accept-
ance (Baumeister and Leary, 1995). When this goal is thwarted by an
instance of social rejection, individuals experience distress and negative
affect that stems from the dorsal anterior cingulate cortex (dACC;
Eisenberger et al., 2003). This signal from the social environment is
useful in that it motivates us to adaptively respond to rejection in a
manner that prevents future rejection (Eisenberger and Lieberman,
2004; MacDonald and Leary, 2005; Baumeister et al, 2007).
Psychological dispositions that handicap the dACC response to rejec-
tion may then lead to increased rejection in everyday life. Alexithymia
may play just such a crippling role.

ALEXITHYMIA: DEFICITS IN AFFECT IDENTIFICATION

Alexithymia, or ‘no words for feelings’, generally refers to a person’s
dispositional inability to comprehend and regulate his/her own affective
state (Nemiah et al., 1976). Attempts to quantify individual differences
in this trait resulted in the construction of the 20-item Toronto
Alexithymia Scale (TAS; Bagby et al, 1994a,b). Research using the
TAS dissociated alexithymia into three features: deficits in identifying
one’s feelings, deficits in describing one’s feelings and a larger syndrome
of externally oriented thinking that was less specific to affect. Such
alexithymic features have been implicated in various mental illnesses
including eating disorders (Kessler et al, 2006), depression
(Honkalampi et al, 2000) and anxiety disorders (Zeitlin and McNally,
1993). Beyond psychopathology, alexithymic features predict poor social
functioning and blunted neural responses during social situations
(Moriguchi et al, 2006, 2007, 2009; Bird et al., 2010; Bernhardt et al.,
submitted for publication; Cook et al., 2013). However, alexithymia’s
influence on neural correlates of social rejection remains unknown.
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THE DACC: A SOCIOMETRIC ALARM SYSTEM

The dorsal region of the anterior cingulate cortex (dACC) is a neural
center with broad functions. A wealth of evidence suggests that the
dACC functions as the brain’s alarm system that uses cognitive and
affective processes to detect discrepancies between current and goal
states, which signals distress when there is a discrepancy (Eisenberger
and Lieberman, 2004). Supporting this notion, cognitive theory and
research have shown that the dACC serves to detect conflict between
desired and actual responses and the exertion of cognitive control to
ameliorate the conflict (Bush et al, 2000; Luu and Posner, 2000;
Botvinick et al, 2004; Fassbender et al., 2004; Mulert et al, 2005;
Brown, 2013). Yet, dACC activation is also associated with the gener-
ation of negative affect, such as the painful distress of physical injury
(Foltz and White, 1968), angry responses to provocation (Denson et al.,
2008) and the expression of negative affect more generally (Etkin et al,
2011).

This ability to detect deviation from goal states and then elicit pain,
distress and negative affect makes the dACC ideally suited to serve as
the brain’s alarm system. The dACC’s alarm function is attuned to
maintaining group membership. Social rejection, as compared with
acceptance, is associated with robust increases in dACC activation,
which in turn relates to greater self-reported distress (e.g.
Eisenberger et al, 2003). Further, the dACC tracks state self-esteem,
which functions as an indicator of social inclusion (Eisenberger et al.,
2011).

ALEXITHYMIA AND THE DACC

The literature on alexithymia’s effect on dACC activation is incredibly
mixed (Deng ef al., 2013). Half of the studies report a blunted dACC
response during emotional processing (see Aleman, 2005; e.g. Lane
et al., 1997; Kano et al., 2003; Moriguchi et al., 2007; Karlsson et al.,
2008), whereas the other half show a heightened dACC response (e.g.
Berthoz et al., 2002; McRae et al., 2008). A recent meta-analysis ruled
in favor of alexithymia’s ability to heighten dACC activity during emo-
tional processing (van der Velde et al., 2013). Resolving this conflict, a
recent study showed that valence determines the direction of the
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association, with reduced dACC activity among those with alexithymia
under negative valence and greater activity for positively valenced sti-
muli (Deng et al., 2013).

As a negatively valenced emotional event (Williams, 2009), social
rejection is an ideal situation to expect a negative association between
alexithymia and dACC activation. Further, previous research showing
blunted neural responses during other negatively valenced social situ-
ations (e.g. seeing others in pain; Moriguchi et al, 2007) suggest that
socially focused neural regions, like the dACC, are dampened in their
reactivity to appropriate social stimuli by alexithymia. These findings
support the prediction that alexithymia will blunt the response of the
brain’s social alarm system, the dACC.

A muted social alarm may magnify the likelihood of social rejection.
Much as individuals who feel no physical pain often suffer horrific
somatic injuries, a lack of a distress response to rejection would
likely cause massive social injuries (e.g. expulsion from groups) for
two key reasons. First, the dACC’s alarm function was likely co-
opted by evolution to respond to exclusionary events because of the
immense threat such rejection posed to our ancestors (Eisenberger,
2012). This alarm signal serves the function of orienting our attention
to the threatening stimulus, inhibiting ongoing behavior, and motivat-
ing behaviors that might mitigate the threat and repair any harm
(Eisenberger and Lieberman, 2004; MacDonald and Leary, 2005).
Individuals who had their dACC surgically lesioned could detect and
acknowledge a physically noxious stimulus but were not distressed by
it (Foltz and White, 1968). Similarly, alexithymic individuals may be
able to detect rejection in their environment, yet their blunted dACC
response prevents them from finding it distressing.

A blunted dACC response to social rejection may prevent people
from registering rejection as an aversive experience and subsequently
learning from behaviors (or lack thereof) that caused social rejection. A
leading notion is that affective states (e.g. alarm, distress, pain) influ-
ence behavior by providing feedback to an individual about the efficacy
of that action (Baumeister et al., 2007). For instance, an individual who
acted in a socially inappropriate manner (e.g. laughing at a funeral)
and is shunned for it would benefit from the psychological pain and
distress that the social rejection would typically elicit because this feed-
back would indicate that their behavioral response requires modifica-
tion. Without such a dACC-generated signal, individuals may not
revise their behavioral tendencies to achieve social inclusion. Thus,
alexithymia’s potential handicapping of the dACC response to rejec-
tion should predict greater social rejection and suppress the effect of
alexithymia on greater social rejection, with activity in this region
reducing the ability of alexithymia to impair social functioning.

We did not predict that alexithymia’s three sub-factors—difficulty
identifying affect, difficulty describing affect and externally oriented
thinking—would equally relate to lower dACC activation and greater
daily rejection (Bagby et al., 1994a,b). The few studies that assessed the
unique contributions of each factor, as opposed to summing them into
a single score, has indicated that the difficulty identifying affect sub-
scale is uniquely effective at predicting blunted neural responses during
socio-emotional tasks (e.g. Eichmann et al., 2008). Indeed, the external
thinking and difficulty describing feelings subscales map more onto
executive and intellectual abilities than affect identification (sample
items: ‘It is difficult for me to find the right words for my feelings’;
T prefer to just let things happen rather than to understand why they
turned out that way’). Thus, our hypotheses focused on the difficulty
identifying feelings subscale of the TAS.

CURRENT STUDY

We hypothesized that sub-clinical individual differences in difficulty
identifying affect would be associated with (i) less dACC activation

Y. Song etal.

during rejection, (ii) greater daily social rejection, and this blunted
dACC response to rejection would (a) mediate and (b) suppress the
relationship between alexithymia and social rejection. To test these
hypotheses, participants reported their levels of alexithymia, recorded
their daily levels of social rejection over 7 days and then were socially
accepted and then rejected while undergoing functional magnetic res-
onance imaging (fMRI). The daily rejection reports were included in
the middle of the experimental procedure for two reasons. First, daily
reports of rejection were more likely to be made when a second labora-
tory visit was anticipated by participants. Second, our experimental
induction of social rejection may have contaminated subsequent re-
ports of social rejection.

METHOD
Participants

Participants were 27 healthy right-handed undergraduate students (14
females; Age: M=18.78, s.d.=1.01) who received course credit and
money as compensation. Participants were screened for criteria rele-
vant to safety and comfort in the MRI environment.

Procedure

Questionnaires. Participants arrived at the laboratory and completed a
computerized battery of personality questionnaires, which included a
demographics questionnaire and the 20-item TAS (Bagby et al,
1994a,b).

Daily reports of rejections. For the 7 days following the question-
naire session, participants received an Internet questionnaire in the
evening, which contained an item that assessed daily rejection (i.e.
How rejected did you feel today?). Participants responded using a
7-item Likert scale in which higher values represented greater daily
levels of rejection. Greater scores across all days were considered to
represent greater levels of social rejection.

MRI task. After the 7 days of reports were completed, participants
arrived at our MRI facility. After entering the MRI scanner, they played
three rounds of a computerized ball-tossing game (Cyberball) with two
same-sex partners located in nearby scanners (as in Williams et al.,
2000; Chester et al., 2014). In reality, participants played with a preset
computer program that was designed to produce a within-participants
experience of both social acceptance and rejection. Cyberball was im-
plemented as a block-design with three rounds (60 s each). Before each
round, participants were presented with instructions to rest for 10s.
This was followed by a 2 s screen instructing them to ‘get ready’ for the
upcoming round. In rounds 1 and 2, participants were accepted for the
entire duration of the task, receiving one-third of all ball-tosses. In
round 3, participants received the ball three times, after which their
partners only threw the ball to each other. Acceptance was operatio-
nalized as occurring throughout rounds 1 and 2, as well as throughout
the first half of round 3. Rejection was operationalized as occurring
during the second half of round 3 (i.e. 30s), after participants had
received the ball three times and then witnessed three more ball-tosses
without receiving a toss themselves. This relatively short duration of
the rejection block was chosen due to our desire to capture the initial
aversive response to exclusion, not the appraisal and regulatory pro-
cesses that come online as rejection unfolds, as outlined in the tem-
poral need threat model of ostracism (Williams, 2009). After a series of
anatomical scans, participants were then removed from the scanner
and completed the 20-item Need Threat Scale, which measured par-
ticipants’ level of social distress due to Cyberball (Williams, 2009).!

'Some of these neural data, combined with other participants, are reported in another paper (Chester et al,, 2014).
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Alexithymia and social rejection

fMRI data

Functional images were acquired on a 3 tesla Siemens Magnetom
TRIO scanner with a T2*-weighted gradient echo sequence with the
following parameters: 2.5s repetition time, 28 ms echo time, 64 x 64
matrix, 224 mm x 224 mm field of view, 40 axial slices of 3.5mm
acquired in interleaved order. A 3D shim was applied before functional
data acquisition. These parameters allowed for whole brain coverage
with 3.5 mm cubic voxels. A high-resolution, T1-weighted image was
also acquired from each participant.

All preprocessing and statistical analyses were conducted using FSL
[Oxford Center for Functional Magnetic Resonance Imaging (FMRIB);
Smith et al., 2004; Woolrich et al., 2009]. Functional volumes were re-
constructed from k-space using a linear time interpolation algorithm to
double the effective sampling rate, the first of which was removed to allow
for signal equilibration. Remaining functional volumes were corrected
for head movement to the median volume, corrected for slice-timing
skew using temporal sinc interpolation, pre-whitened and smoothed
with a 5 mm FWHM Gaussian kernel. To remove drifts within sessions,
a high-pass filter with a cutoff period of 120 s was applied. Non-brain
structures were stripped from functional and anatomical volumes.

A fixed-effects analysis modeled event-related responses for each run
of each participant. Acceptance and Rejection blocks were modeled as
events using a canonical double-gamma hemodynamic response func-
tion (HRF) with a temporal derivative. Pre-block instructions and
motion parameters were modeled as nuisance regressors, while rest
blocks were left un-modeled to provide an implicit baseline.
Functional volumes and first-level contrast images from this analysis
were first registered to corresponding structural volumes, and then spa-
tially normalized to an Montreal Neurological Institute (MNI) stereo-
taxic space template image. A top-level mixed-effects analysis was
performed, which created group average maps for contrasts of interest.
Z (Gaussianized T/F) statistic images were thresholded using clusters
determined by Z>2.3 and a (family-wise error corrected) cluster sig-
nificance threshold of P<0.005 in our a priori region of interest (ROI;
Worsley, 2001; Heller et al., 2006). An ROI mask was used to constrain
fMRI analysis and multiple comparisons correction to dACC. This mask
was created by Way ef al. (2009) from the automated anatomical atlas
(Tzourio-Mazoyer et al., 2002) using MNI coordinates established by
Vogt et al. (2003), which used a rostral boundary of y =33 and a caudal
boundary of y =0. Anatomically superior voxels within the mask were
then trimmed from the original version to correspond to the border of
the cingulate sulcus of subjects’ aggregated brain volume.

Analytic strategy. We predicted that difficulty identifying one’s feel-
ings would be associated with increases in daily rejection through di-
minished dACC activity during rejection. This causal model is an
example of statistical suppression, determined a priori, which occurs
once the mediating variable is controlled for and the direct effect of the
primary predictor becomes stronger (Davis, 1985; Mackinnon et al,
2000). Because our outcome of interest (i.e. daily rejection) violated
the assumption of independence in ordinary least squares regression
(i.e. daily reports nested within individual participants), we used
multilevel modeling techniques to account for the data’s nested struc-
ture, using HLM Version 6.08 (Raudenbush et al., 2000; Nezlek, 2001;
Raudenbush and Bryk, 2002). In addition to accounting for the data’s
nested structure, the multilevel modeling algorithms within HLM use
Bayes shrinkage, which weights observations by their reliabilities.
Through this weighting, less reliable observations (e.g. outliers) are
moved toward the mean (Nezlek, 2011). Methods that apply Bayes
shrinkage are known to produce more accurate estimates (in terms
of whether estimates correspond to population parameters) than pro-
cedures that do not use Bayes shrinkage (Littell et al, 1996;
Raudenbush and Bryk, 2002). Participants’ 7 days of rejection reports
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yielded an intraclass correlation coefficient of 0.36, suggesting that
64% of the variability in feelings of rejection was within-person.

In these analyses, difficulty identifying feelings and dACC activity
during exclusion were entered as Level 2 predictors and were grand-
mean centered (Aiken and West, 1991). Given the significant gender
differences we observed (see Results) in difficulty identifying feelings,
we entered gender as a Level 2 covariate to control for this potential
confound in a post hoc manner. Inspection of residual variances at
each level of our model revealed that Level 1 residual variances were
approximately normally distributed, whereas estimated Bayes residuals
at Level 2 exhibited slight skew. Thus, robust standard errors were used
to account for moderate normality violations. In analyses in which
dACC activity was the outcome of interest (a non-nested outcome),
ordinary least squares regression was used. Last, to provide an estimate
of effect size that was consistent for each analysis (for the nested and
non-nested outcomes), we present correlation coefficients that were
derived from the t-tests and degrees of freedom obtained from the
multilevel model fixed effects (Rosenthal, 1991).

RESULTS
Self-reports and demographics

Scores were calculated for each of the three subscales of the TAS by
reverse-scoring and summing appropriate items (for descriptive and
reliability information, see Table 1). Of the 27 participants, 25 of them
completed all 7 days of the daily rejection item (for descriptive infor-
mation, see Table 2). One participant completed 6 days and one par-
ticipant completed 4 days of questionnaires. These missing data were
accounted for in our multilevel model using maximum likelihood
estimation.

Gender and age were assessed as demographic variables that might
impact components of alexithymia and daily rejection. Females re-
ported more difficulty identifying feelings (M=13.36, s.d.=4.96)
than males (M=38.69, s.d.=2.32), #(25) =3.09, P=0.005. However,
gender did not impact the other two subscales of the TAS or rejection
reports averaged across all 7 days, Ps>0.09. Age was unassociated with
difficulty identifying feelings or average rejection reports, Ps>0.09.
However, age showed negative associations with difficulty describing

Table 1 Descriptive and reliability information for TAS subscales

TAS subscale Mean s.d. Response range Cronbach «
Difficulty identifying feelings 1N 4.52 7-25 0.84
Difficulty describing feelings 11.67 484 5-25 0.82
External thinking 20.33 5.95 8-37 0.62
Total 4431 10.81 2066 0.77

Scores can range from 7 to 35 (Difficulty Identifying Feelings), 5 to 25 (Difficulty Describing Feelings),
8 to 40 (External Thinking) and 20 to 100 (total score).

Table 2 Descriptive information for daily rejection scores. Scores can range from 1 to 7

Mean s.d. Response range
Day 1 1.92 138 1-6
Day 2 231 1.52 1-5
Day 3 1.96 134 1-5
Day 4 1.89 131 1-5
Day 5 1.85 117 1-6
Day 6 1.69 1.12 1-5
Day 7 1.85 1.35 1-7
Average 1.91 0.89 1.00-4.29
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Fig. 1 dACC activation associated with rejection > acceptance in MNI space. Blue voxels indicate
extent of ROl mask.

feelings, 7(25) =—0.40, P=0.039, and externally oriented thinking,
7(25) = —0.43, P=0.026.

NEUROIMAGING RESULTS

Validating the social rejection manipulation, participants reported
average Need Threat Scale scores (NTS; Cronbach o =0.92), an indi-
cator of social distress, above the midpoint of the scale (i.e. 4),
M=4.41,s.d.=0.99, t(26) =2.13, P=0.043, d=0.59. Social rejection,
compared with social acceptance, was associated with increased activity
in the dACC (Figure 1; 289 voxels, peak Z=4.01, peak MNI coordin-
ates: x =2, y =22, z= 16; rejection > acceptance contrast). Functional
data from this activated main effect cluster of the dACC were con-
verted to units of percent signal change, averaged across each partici-
pant and extracted (as outlined by Mumford, J. http://
mumford.bol.ucla.edu/perchange_guide.pdf). No association was
observed between dACC activation from this contrast and social dis-
tress reports, r(25)=—0.26, P=0.198. A null association as also
observed between difficulty identifying feelings and social distress re-
ports, r(25) =—0.27, P=0.178.

SUPPRESSION ANALYSES

We first examined the association between difficulty identifying feel-
ings and dACC activity during rejection. As predicted, analyses re-
vealed a significant negative association between difficulty identifying
feelings and dACC activity, b=—0.01, #25)=—3.06, P=0.005,
r=0.53. Thus, people who have difficulty identifying their feelings
exhibit diminished dACC activity during rejection. We then examined
the direct effect of difficulty identifying feelings on daily rejection. As
predicted, analyses revealed a significant positive association between
difficulty identifying feelings and daily rejection, b=0.11, #25) =2.83,
P=0.010, r=0.50. Thus, people who have difficulty identifying their
feelings exhibit greater daily rejection. Difficulty describing feelings was
not associated with daily rejection, b=0.01, #(25)=0.20, P=0.850,
r=0.09, though externally oriented thinking was, b=—0.07,
#(25) =—2.95, P=0.007, r=0.52.

We next tested whether dACC activity during rejection predicted
daily rejection, controlling for difficulty identifying feelings. As pre-
dicted, the association between dACC activity and daily rejection was
significant, such that people who exhibited greater dACC activity
during rejection also reported greater daily rejection on average,
b=7.31, #(24)=2.59, P=0.020, r=0.48. As predicted, the positive
association between difficulty identifying feelings and daily rejection
became stronger after controlling for dACC activation, b=0.16,
#(24) =3.89, P=0.001, r=0.63.

Last, we tested the statistical significance of the indirect effect (ab)
for inconsistent mediation by estimating the 95% confidence interval
of the indirect effect using the empirical-M test with the computer
program PRODCLIN, which provided the confidence interval of the
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Fig. 2 Statistical model whereby rejection-specific dACC activation mediates and suppresses the
effect of self-reported difficulty with identifying feelings on daily rejection. Numerical values rep-
resent unstandardized regression coefficients (*P < 0.05; **P <0.01; ***P < 0.001).

indirect effect (MacKinnon et al, 2007). As predicted, the indirect path
through which difficulty identifying feelings predicts increased daily
rejection via diminished dACC activity during rejection was statistic-
ally significant, as the 95% confidence interval did not include zero
(—0.11 to —0.01; Figure 2). Thus, participants who tended to have
difficulty identifying their feelings exhibited stronger daily rejection,
in part because of diminished dACC activity during social rejection
experiences.

DISCUSSION

Rejection is a profound threat to human health and happiness
(Cacioppo et al., 2003; Stillman et al, 2009; Dickerson, 2011;
DeWall et al, 2012). The brain’s alarm system registers this threat,
eliciting distress and negative affect, which serves to maintain group
membership (Eisenberger et al., 2003; Eisenberger and Lieberman,
2004; MacDonald and Leary, 2004; Eisenberger, 2012). This study
sought to test how alexithymia, a trait that alters individuals™ ability
to decipher such affective signals (Bagby et al., 1994a,b; Nemiah et al.,
1976) and blunts the responding of the dACC to negative emotional
situations (e.g. Deng et al., 2013) might impact the typical dACC re-
sponse to rejection and its implications for group membership in
everyday life.

Using functional neuroimaging, we replicated the typical dACC re-
sponse to social rejection (Eisenberger et al, 2003). This finding was
extended by showing that a key feature of alexithymia, difficulty iden-
tifying one’s feelings, was negatively associated with dACC activation
during rejection. Alexithymia’s blunting effect on the dACC response
meshes well with other research that shows negative associations be-
tween alexithymia and dACC activation during socio-emotional events
of a negative valence (e.g. Moriguchi et al, 2007; Deng et al., 2013).
Indeed, meta-analytic findings that alexithymia is generally associated
with greater dACC activation during emotional processing (van der
Velde et al., 2013) may obscure the dynamic nature of this relationship.

Using a longitudinal daily diary design, we then showed that diffi-
culty identifying one’s feelings predicted greater social rejection over 7
days. This finding extends previous research which implicated alex-
ithymia is a uniquely robust contributor to social impairment (e.g.
Bird et al., 2010; Cook et al, 2013), by showing that this trait promotes
social exclusion as well. The heightened rejection that is associated with
alexithymia poses a serious risk for those high in this trait because
those without social bonds are far more at risk for physical illness
and mortality (Cacioppo et al., 2003; Dickerson, 2011).

It may seem counterintuitive that a trait that diminishes the impact
of rejection would lead to greater, and not lesser, reports of experiences
of rejection. However, it is likely that individuals high in alexithymia
still detect and understand that they are being rejected, as rejection is
registered in multiple brain regions (e.g. ventrolateral prefrontal
cortex, anterior insula; Eisenberger et al., 2003). However, a blunted
dACC response to rejection would render this realization of exclusion
un-colored by typical sensations of aversive distress. This social distress
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response serves a crucial function in preventing exclusion (MacDonald
and Leary, 2005; Eisenberger, 2012). By disentangling the distress re-
sponse to rejection from simple detection of the event, it is (somewhat
paradoxically) possible to reduce the impact of rejection while increas-
ing the experience of it on a daily basis.

This study implicated the dACC as a mechanism through which
alexithymia is associated with relatively greater social rejection.
Specifically, the effect of difficulty identifying one’s affective state on
greater social rejection was mediated by a blunted dACC response to
social rejection. This suggests that alexithymia may lead to social rejec-
tion because it reduces the ‘volume’ of the brain’s alarm system during
instances of rejection, failing to alert the individual to the gravity of the
situation and the outcomes it may have for their belongingness needs.
Crucially, the dACC exerted a suppression effect whereby the effect of
alexithymia on daily rejection grew stronger once dACC activation was
statistically controlled for in the model. Such a finding suggests that
greater dACC activation could serve to repair alexithymia’s role in
heightened social rejection. If true, the deleterious effects of alexithymia
on inclusion may be combated by interventions aimed at increasing the
alarm response to cues of social rejection, though this remains specu-
lative until further research is conducted. However, alexithymia also
relates to other interpersonal deficits (e.g. impaired theory-of-mind;
Moriguchi et al., 2006) that are likely to increase social rejection.
Thus, any interventions that aim to increase the distress of rejection
must weigh the potential costs of increasing the aversive experience of
rejection experiences not due to a blunted neural alarm.

Limitations and Future Directions

These findings were limited in several ways. First, our dependent meas-
ure of rejection was based on self-report, which is biased by a lack of
objective introspective accuracy (Nisbett and Wilson, 1977) and the
extent to which the participants felt rejected and not a more objective
measure of social rejection. As such, these perceptions of rejection may
not reflect actual levels of social rejection in real life. It may seem per-
plexing that individuals who struggle with experiencing and identifying
feelings would report more of any given feeling. These findings speak to
the strength of social rejection, that even though alexithymia blunts the
sting of rejection, it still registers to some extent in the minds of the
rejected. Second, our model was only predictive of daily social rejection
when using the difficulty identifying feelings subscale of the TAS and
not the other two. As such, it appears that social rejection is most
associated with deficits in identifying feelings, not communicating
them, or a general external orientation. This is likely given theoretical
conceptualizations of emotion as a feedback mechanism that guides
behavior toward adaptive ends (Baumeister et al., 2007). If one
cannot identify this signal, then one cannot benefit from it.

Third, because rejection always occurred later in time than accept-
ance, our fMRI contrast between acceptance and rejection conditions
was confounded with the inevitable changes in the MRI signal that
occur over the length of a scan. To reduce the impact of this potential
confound, our data were highpass filtered to remove low-frequency
shifts in the data over time, pre-whitened to remove temporal autocor-
relation and a temporal derivative was included in the statistical model
to account for time-based shifts in the hemodynamic response function
(Poldrack et al., 2011). Such limitations of fMRI are counterbalanced
against the ability of this technique to assess signatures of psychological
processes that are likely difficult to measure through self-report, such as
the alarming nature of rejection. Fourth, our sample fell into the
bottom half of the possible distribution of alexithymia. Thus, it remains
unclear whether our findings generalize to higher clinical levels of alex-
ithymia. Future research should assess whether these effects hold across
a greater range and among clinically alexithymic populations.
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Fifth, participants generally reported very little felt rejection over the
7 day period we assessed. Restriction of range is a serious analytic issue
and our findings should be interpreted in light of this issue. This lack
of variability likely served as a conservative test of our hypothesis
though future research should ensure that our findings hold among
individuals experiencing a greater and more variable degree of rejec-
tion. Sixth, our relatively small sample size introduced the possibility
of several inferential issues that should be corrected in the future by
assuring that our findings replicate in larger samples. However, statis-
tical simulations indicate that an even smaller sample size of 20 would
still have a small chance of yielding a false-positive result or artificially
inflated correlations (Lieberman et al, 2009). Seventh, we relied on
reverse-inference in our interpretation of our findings, assuming that
dACC activation during social rejection represents the subjective ex-
perience of social distress. Although this assumption is based on a large
literature (for a review see Eisenberger, 2012), we cannot be certain
that dACC activation truly represented social distress. Finally, both
dACC activation during rejection and difficulty identifying feelings
were unassociated with self-reported social distress. This is likely be-
cause administration of the NTS was delayed by 1h after the rejection
manipulation, and a reduction in self-reported social distress tends to
appear ~45min after an instance of social rejection (Zadro et al,
2006). Our finding that participants reported a level of social distress
above ambivalence (i.e. the midpoint of the NTS response scale) was
likely obtained in spite of this tendency to underreport rejection and
speaks to the strength of our manipulation. However, these null asso-
ciations may reflect a true state of these constructs, and future research
should measure self-reports of social distress immediately after rejec-
tion to see if these associations are observed as we expect they would.

CONCLUSION

Rejection is a threatening experience and evolution has bestowed us
with neural systems to combat this threat (Eisenberger, 2012). Our
research shows that alexithymia, a deficit in the ability to identify
and understand affective responses, blunts the brain’s alarm response
to rejection, which then explains greater rejection on an everyday basis.
This blunted neural response to social rejection may prevent alexithy-
mics from adaptively responding to social rejection and learning how
to prevent further rejection, thereby setting in motion a vicious cycle in
which they continue to experience greater rejection because they do
not experience a strong neural response that signals distress. It is our
hope that the current research may translate into the development of
effective interventions to reduce the relationship between alexithymia
and rejection.
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