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ARTICLE INFO ABSTRACT

Keywords: Stigma and self-stigma are major issues for people with Serious Mental Illness (SMI). This review's aims were to
Cognitive neuroscience determine the cognitive and neural processes underlying the effects of stigma and social rejection in people with SMI.
Self-stigma A stepwise systematic literature review (PRISMA) was conducted by searching PubMed, Medline and Web of
Stigma

Science using the following keywords: “cyberball” OR “stereotype threat” OR “implicit association test” AND
“mental illness”. The articles included met the following criteria: (a) reporting on social rejection, stigma or self-
stigma (b) diagnosis of SMI (c) available data on the underlying mechanisms.

Our search on July 31th 2018 found in 955 articles on PubMed and 3,362 on Web of Science. Hypersensitivity
to acute social rejection was found and associated with more self-related negative emotions and more dys-
functional emotion regulation strategies. People with SMI under-performed in cognitive tasks when confronted
with stigma. Stigma resistance was described with its neural correlates. Psychiatric symptoms, duration of illness
and baseline non-specific distress influenced the response to acute social rejection or stigma. The samples,
methods, and reported outcomes were heterogeneous and difficult to compare. Future studies should investigate

Social rejection
Severe mental illness

the associations between self-stigma and responses to acute and chronic social rejection.

1. Introduction

Stereotypes can be defined as common social knowledge shared by
people from the same cultural background. They make it possible to
rapidly identify and categorize the individuals with whom one interacts
and contribute to understanding social situations and shaping beha-
vioral responses (Krendl et al., 2006). Stigma occurs when stereotypes
generate negative emotional responses and behaviors towards the
members of a group — or towards oneself in the case of self-stigma
(Corrigan and Watson, 2002). Self-stigma - or Internalized Stigma (IS) -
is an identity transformation process wherein a person's previously held
social identity (defined by social roles such as son, brother, sister,
friend, employee or potential partner) is progressively replaced by a
devalued and stigmatized view of oneself termed “illness identity”
(Yanos et al., 2008). Stigma Resistance (SR) is defined as one's ability to
deflect or challenge stigmatizing beliefs (Thoits, 2011).

According to the US Substance Abuse and Mental Health Services
Administration, individuals with “Serious Mental Illness” (SMI) are
“persons aged 18 or older who currently or at any time in the past year
have had a diagnosable mental, behavioral, or emotional disorder
(excluding developmental and substance use disorders) of sufficient
duration to meet diagnostic criteria specified within DSM-IV that has
resulted in serious functional impairment, which substantially inter-
feres with or limits one or more major life activities such as maintaining
interpersonal relationships, activities of daily living, self-care, em-
ployment, and recreation”. Serious Mental Illnesses (SMI;
SAMSAH, 2014) include schizophrenia (SZ), bipolar disorder (BD), and
borderline personality disorder (BPD), as well as Major Depressive
Disorder (MDD) and Anxiety Disorders that cause severe and persistent
functional impairments. SMI are frequent (1% for SZ; 1.5% for BD;
1.5% for BPD) and heavily stigmatized (Angermeyer et al., 2013;
Ellison et al., 2013). People with SZ, BD or MDD are more likely to
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experience discrimination in a range of aspects of their daily life
(Thornicroft et al., 2009; Farrelly et al., 2014; Lasalvia et al., 2013).
They frequently expect to be discriminated in social contexts even when
they have no previous experience of discrimination (Thornicroft et al.,
2009; Farrelly et al., 2014; Lasalvia et al; 2013). Internalized Stigma
(IS) is frequent (41.7% of the 1229 participants with SZ and 21.7% of
the 1182 participants with BD in the 2010 GAMIAN-Europe study had
moderate to high levels of self-stigma; Brohan et al., 2010, 2011) and
associated with multiple negative consequences: lower therapeutic
adherence, self-efficacy, self-esteem, empowerment and hope and a
greater intensity of depressive symptoms and suicidal ideation
(Livingston and Boyd, 2010; Ellison et al., 2013). Stigma resistance
concerns a wide range of people with SMI (49.2% of the 1229 partici-
pants with SZ and 49.7% of the 1182 participants with BD in the 2010
GAMIAN-Europe study had moderate to high levels of self-stigma;
Brohan et al., 2010, 2011). It was associated with higher levels of
metacognitive abilities, self-efficacy, self-esteem, empowerment, hope,
personal recovery and subjective quality of life (Nabors, 2014;
Firmin et al., 2016). Several psychosocial interventions (mainly com-
binations of psychoeducation and Cognitive Behavior Therapy (CBT))
have been designed to reduce IS and its impact on clinical and func-
tional outcomes, with preliminary results on IS, insight, and self-effi-
cacy. Their impact on functional brain connectivity remains unknown
to date.

Public stigma, i.e. the relatively automatic cognitive and behavioral
response in a social context cued by a characteristic related to a stig-
matized group (Krendl et al., 2006), is the most documented area in the
literature (Krendl et al., 2013; Reihl et al., 2015). The processes leading
to negative or stigmatizing attitudes towards individuals with SMI were
investigated and showed the role of the SZ diagnosis, persistent nega-
tive symptoms, and functional impairments (mostly on social skills)
play in participants’ emotional reactions when interacting with people
they believed to have SZ (Penn et al., 2000; Heenan et al., 2014). More
severe negative symptoms and poorer social skills were associated with
higher perceived strangeness and desire for social distance when in-
teracting with individuals with SZ (Penn et al., 2000).

In contrast with public stigma (or endorsement of negative beliefs
and discriminating attitudes by the general population), personal
stigma refers to the beliefs experiences and attitudes towards mental
illness endorsed by the members of a stigmatized group, in this case
people with SMI (Gerlinger et al., 2013). It includes perceived stigma
(or one's beliefs and anticipations about the perception and attitudes of
the general population towards persons with mental illness), experi-
enced stigma (or the actual experiences of social discrimination lived by
the persons with mental illness) and self-stigma. In a recent study an-
ticipated social discrimination mediated the relationships between ex-
perienced stigma and self-stigma (Quinn et al., 2015), showing that
these concepts may be interrelated. Three experimental paradigms were
used in the literature to investigate the cognitive and neural mechan-
isms underlying personal stigma. Implicit association tests
(Greenwald et al., 2009) and stereotype threat conditions directly ad-
dressed stigma or self-stigma and the cyberball game was used to in-
vestigate social exclusion, a stigma-related concept.

Implicit association tests (IAT) are commonly used to assess implicit
self-associations, emotional reactions and attitudes towards a concept
or a population, as they are less influenced than explicit measures by
social desirability biases and have good psychometric properties
(Greenwald et al., 2009). IAT assess the strength of association between
concepts by measuring response latencies during computerized cate-
gorization tasks: the quicker the stimuli are classified, the more likely
they are to match the respondent's associations with a target concept
(Greenwald et al., 2009). IAT are particularly well-suited to in-
vestigating automatically activated reactions towards stigmatized in-
dividuals, as these reactions can influence outcomes, and because de-
liberately endorsed stereotypes and negative attitudes towards
stigmatized individuals have become less acceptable (Greenwald et al.,
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2009). IAT was used to assess automatic stereotyping and negative
emotional reactions towards individuals with SMI in the general po-
pulation (Peris et al., 2008; Heenan et al., 2014), in mental health
professionals (Stull et al., 2013), and in participants diagnosed with SZ
or BD (Teachman et al., 2006; Rusch et al., 2010a, 2011a).

The stereotype threat (ST) model is a popular experimental para-
digm in social psychiatry that has been used in numerous studies con-
cerning discriminated populations and minorities (Derks et al., 2008).
The ST paradigm refers to situations where one individual is at risk of
confirming by his/her actions his/her negative stereotypes about
themselves or his/her social group (Derks et al., 2008). As an individual
can suffer simultaneously from various forms of discrimination, Shapiro
and Neuberg created a multi-threat framework. In this model, self and
group concept threats imply endorsement by an individual of negative
beliefs about oneself or about one's social group, respectively. Own and
group reputation threats correspond to one's fear of being identified as
possessing stigmatizing attributes and therefore reinforce negative be-
liefs about his/her own social group (Shapiro and Neuberg, 2007).
Given the proximity of these concepts to stigma and self-stigma, the
number of studies using ST in individuals with SMI is surprisingly
limited (Henry et al., 2010; Moritz et al., 2018; Shapiro, 2011).

Social rejection models recreate stigma-related environments under
experimental conditions. The most popular paradigm is the cyberball
game, a ball-tossing game in which participants believe they are
playing with fellow participants, but are in fact randomly assigned to
inclusion, exclusion and sometimes over-inclusion conditions and play
with computer-controlled players. Cyberball is considered to be an
ecologically valid paradigm for evaluating emotional reactions fol-
lowing social inclusion or exclusion, and was used in numerous studies
involving healthy individuals (Hartgerink et al., 2015). The neural
correlates of acute social exclusion/inclusion in healthy controls (HC)
are well known (Bolling et al., 2011; Moor et al., 2012 Kawamoto et al.,
2012). Enhanced activation of the insula and of the dorsal and ventral
anterior cingulate cortex (ACC) during social exclusion was associated
with self-reported experience of rejection (Bolling et al., 2011; Moor
et al.,, 2012). Enhanced activation of the medio-prefrontal cortex
(mPFQ), the precuneus and the posterior cingulate cortex during social
exclusion were identified as a potential protective mechanism mod-
ulating the affective response to acute social rejection (Bolling et al.,
2011; Moor et al., 2012 Kawamoto et al., 2012). Cyberball was used in
individuals with SMI, mostly BPD (Lawrence et al., 2011; Staebler et al.,
2011; Domsalla et al., 2014; De Panfilis, 2015; Brown et al., 2017; Euler
et al., 2018; Ernst et al., 2018; Weinbrecht et al., 2018).

In summary, the clinical and functional correlates of stigma in in-
dividuals with SMI are well known and several strategies have been
recently developed to reduce stigma and self-stigma (Griffiths, 2015;
Wood, 2016). In contrast, there appears to be surprisingly little cogni-
tive neuroscience research into mental illness stigma. Only a few stu-
dies directly addressed the cognitive and neural processes underlying
self-stigma or stigma resistance in individuals with SMI (Rusch 2010a,
2010b, 2011; Raij et al., 2014; Moritz et al., 2018). These mechanisms
remain therefore unclear as the data are heterogeneous and come from
various sources and different experimental paradigms (some of which
not even directly related to stigma or self-stigma). To our knowledge,
no literature review has yet been conducted on this particular topic.

The present review has two objectives: (i) to review the cognitive
and neural processes underlying the effects of stigma, discrimination
and social rejection in individuals with SMI; (ii) to evaluate the
strengths and limits of the current evidence in order to guide future
research.

2. Methods
A stepwise systematic literature review (PRISMA guidelines) was

conducted by searching PubMed, Medline and Web of Science for
published, peer-reviewed papers using the following keywords:
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Fig. 1. Review process (Prisma flow diagram).

“cyberball” OR “stereotype threat” OR “implicit association test” AND
“mental illness”. The articles included in this review had to meet all the
following criteria: (a) reporting on social rejection, stigma, or experi-
ences of discrimination; (b) diagnosis of SMI (c) available data on the
neural and cognitive mechanisms underlying social rejection, experi-
ences of discrimination and stigma or self-stigma.

3. Results

Our search on July 31st 2018 found 955 articles on PubMed and
3362 on Web of Science. After manually removing all duplicates, 1209
articles were retained. Based on their titles and abstracts, 1153 papers
were excluded for lack of relevance. Most of these articles focused on
stigma-related experimental paradigms in healthy individuals or in
other discriminated populations. Our search strategy yielded 57 full
papers. After conducting a full-text analysis of all these papers and after
excluding those which did not meet the inclusion criteria we ended up
with 34 relevant papers (Fig. 1).

3.1. Neural and cognitive correlates of self-stigma

Nine (23.6%) of the 38 included papers reported directly on self-
stigma. However, these studies were characterized by the heterogeneity
of samples, methods, and reported outcomes. Two-hundred-fifty-four
people with SMI and 148 healthy controls were included. Sample sizes
ranged from 36 to 135 participants, mean age from 26 to 45 years, and
the proportion of male participants ranged from 12.5% to 75%. Five

148

studies reported data on the participants’ ethnic origins with a pro-
portion of Caucasian participants ranging from 34 to 77% (Teachman
et al., 2006; Rusch, 2010a, 2010b, 2010c, 2011). Four studies in-
vestigated a specific psychiatric diagnosis (OCD; Moritz et al., 2018; SZ;
Henry et al., 2010; Raij et al., 2014) whereas the other five included a
broader range of diagnoses (SZ-spectrum disorders, BD, unipolar MDD
and OCD). Seven studies only included outpatients. One only included
inpatients and one did not report the patients’ statuses at inclusion. The
mean duration of illness was reported in six studies and ranged from 49
months (Raij et al., 2014) to 15 years (Rusch, 2010a, 2010b, 2010c,
2011; Henry et al., 2010). The mean number of psychiatric hospitali-
zations was recorded in four studies (Rusch, 2010a, 2010b, 2010c,
2011) which all came from the same sample. Three studies reported
data on patients’ current medication status (Henry et al., 2010; Raij
et al., 2014; Moritz et al., 2018). Five studies used IAT (Teachman et al.,
2006; Rusch 2010a, 2010b, 2010c; Raij et al., 2014), one used Lexical
Decision Task (Wittenbrink et al., 2001; Rusch et al., 2011) and two ST
(Henry et al., 2010; Moritz et al., 2018). Two studies included f-MRI
data, one acquired during passive emotion viewing with visual stimuli
from the Karolinska Directed Emotional Faces (KDEF) catalogue and
one during a visuo-motor rating task with stigma-related and non-
stigma related visual stimuli (statements about schizophrenia or
common cold) (Raij et al., 2014). Results are shown on Table 1.

Two cognitive models of self-stigma and one of stigma resistance
were described. Implicit self-stigma (defined as the combination of
implicit negative attitudes towards mental illness and low implicit self-
esteem; Rusch 2010c) was strongly correlated with explicit self-stigma
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AD: Anxiety Disorders; AP: Antipsychotics; BD: Bipolar Disorders; BDI: Beck Depression Inventory; CE: Chlormoprazine Equivalent; CM: Comorbidities; fMRI: Functional Magnetic Resonance Imaging; HC : Healthy
Controls ; IAT: Implicit Associations Test; MDD: Major Depressive Disorder; mPFC: Medio Prefrontal Cortex; OCD: Obsessive Compulsive Disorder; PC: Patient Controls; PD: Personality Disorder; SAD: Social Anxiety

Disorder; SMI: Severe Mental Illness ; ST: Stereotype Threat; STAIL: Spielberger Trait Anxiety Inventory; SUD: Substance Use Disorder; SZ: Schizophrenia.
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and identified as a predictor of subjective quality of life (Rusch, 2010c).
Social alienation (or high perceived social loneliness associated with
low personality trait agreeableness) was associated with reduced insula
activation in participants with SZ when processing covert expressions of
disgust. According to the authors, this reflected a decreased sensitivity
to subtle signals of social rejection that might protect individuals
against social alienation. There was however also a negative association
between insula responsiveness to subtle facial expressions of disgust
and low agreeableness in the control group.

Stigma resistance (defined as low negative implicit associations
between SZ and social inferiority) was associated with the enhanced
activation of rvmPFC and decreased activation of the amygdala
(Raij et al., 2014). Acute social rejection, low stigma resistance, and ST
conditions led to underperformance in cognitive or social cognitive
tasks (Raij et al., 2014; Moritz et al., 2018) and in social skills
(Henry et al., 2010) in people with SMI. The associations between self-
stigma, cognitive performance and social functioning are however un-
clear as self-stigma did not influence cognitive performance under ST
conditions in people with OCD (Moritz et al., 2018) and was not re-
corded in the study by Henry et al. (2010).

3.2. Neural and cognitive correlates of social rejection

The consequences of social rejection were investigated in 25 studies
(65.7%), with varying samples, methods, and reported outcomes. Most
of the 629 participants in the experimental groups had BPD (19 studies;
n = 475; 75.5%), the other diagnoses represented were SZ (n = 55;
8.7%; Gradin et al., 2012; Engel et al., 2016), a high clinical risk of
psychosis (CHR; n = 25; 3.9%), SAD (n = 23; 3.6%; Heeren et al.,
2017), MDD (n = 15; 2.3%; Kumar et al., 2017) and suicide attempters
(SA; n = 36; 5.7%; Olié et al., 2017). No studies were conducted spe-
cifically on people with BD. However, four studies recruited partici-
pants with type I or II BD in their experimental group (10 to 56% of the
total sample; Domsalla et al., 2014; Renneberg et al., 2012; Bungert
et al., 2015; Olié et al., 2017). All studies recruited healthy controls
(HC). Seven studies had also patient controls (PC) with SAD (Gutz et al.,
2015, 2016; Weinbrecht et al., 2018), AD, MDD (Ernst et al., 2018; Olié
et al., 2017) or non-suicidal self-injury (Brown et al., 2017). Sample
sizes ranged from 32 to 122 participants, mean age from 19 to 45 years
and the proportion of female participants from 15.4% to 100%. Edu-
cation level was reported in 16 studies and ranged from 10.61 to 15.7
years of education. Three studies reported data on the participants’
ethnic origins with a proportion of Caucasian participants ranging from
49 to 80% (Ruocco et al., 2010; Gratz et al., 2013). Eleven studies were
conducted on outpatients only, five on stabilized inpatients (admitted
to receive specific psychotherapy), four had mixed samples and five did
not report the participants’ status at inclusion. Almost all studies re-
corded current psychiatric comorbidities. Eleven studies recorded life-
time comorbidities and one recorded the number of past depressive or
manic episodes and the age of onset. Fourteen studies reported data on
patients’ medication with the proportion of participants taking medi-
cation at inclusion ranging from 0% to 92%. Most studies used cyber-
ball. Two studies added an over-inclusion condition (i.e. a condition
where the participant received the ball more often than the other
players) to the conventional experimental paradigm (De Panfilis, 2015;
Weinbrecht et al., 2018) and one a re-inclusion condition (Heeren et al.,
2017). One study used implicit and explicit emotion processing tasks
(Schienle et al., 2015) and one an emotion reappraisal task during f-
MRI (Koenigsberg et al., 2009). Two studies included biological mea-
sures (oxytocin and cortisol dosages; Jobst et al., 2014,2016), ten stu-
dies f-MRI (Koenigsberg et al., 2009; Ruocco et al., 2010; Gradin et al.,
2012; Domsalla et al., 2014; Bungert et al., 2015; Schienle et al., 2015;
Kumar et al., 2017; Heeren et al., 2017; Olié et al., 2017; Brown et al.,
2017), two EEG (Gutz et al., 2015; Weinbrecht et al., 2018) and two
cognitive assessments (Go-No Go; Reading Mind in the Eyes Test). The
results are presented in Table 2.
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The relationships between acute social rejection and self-stigma are
still largely unknown. However, acute social exclusion results in greater
social distress, more negative emotions (i.e. self-blame, more internal
attributions, decreased feeling of control) and less use of functional
emotion regulation strategies in people with SMI (Staebler et al., 2011;
Gratz et al., 2013; Olié et al., 2017). The response to social rejection
was influenced by the psychiatric diagnosis and might be stigma-re-
lated. In people with SZ, the results are controversial. Some studies
supported the hypothesis that reduced sensitivity to social rejection
might be related to social cognition deficits (Gradin et al., 2012) and
protect against social alienation. However, another study found similar
negative emotions during social exclusion, less positive emotions
during social inclusion and increased negative expectations before the
task (Engel et al., 2016). According to the authors, the decrease in
positive emotions during inclusion was related to social anhedonia and
increased negative expectations before exclusion, due to higher an-
ticipatory social anxiety (Engel et al., 2016). Hypersensitivity to social
rejection and increased paranoid beliefs during social exclusion were
found in people with CHR and were mediated by difficulties with
emotion regulation and self-blaming. The potential role of self-stigma
and of experienced or anticipated discrimination cannot be determined,
as these variables were not recorded.

Almost all studies of BPD participants found a hypersensitivity to
social rejection during both social exclusion and social inclusion. This
hypersensitivity was associated in some studies with enhanced P3
amplitudes and with enhanced activation within the salience network
(dorsal anterior cingulate cortex (dACC), dorsal medio prefrontal cortex
(dmPFC) and precuneus), supporting the hypothesis of an altered
modulation of the affective response to social rejection in people with
BPD (Gutz et al., 2015; Weinbrecht et al., 2018; Ruocco et al., 2010;
Domsalla et al., 2014; Brown et al., 2017). Participants with BPD
showed an enhanced activation of the amygdala when processing dis-
gusted faces, this activation being associated with self-disgust. Emotion
regulation difficulties were also found in people with BPD with lower
amygdala deactivation and lower recruitment of the brain areas in-
volved in cognitive reappraisal in HC (Koenigsberg et al., 2009). Self-
stigma, anticipated social discrimination and stigma resistance might
therefore play a role in the response to social rejection in people with
BPD, but their potential role remains unknown to date. Hypersensitivity
to social rejection was also found in people with MDD and SAD, with
increased difficulties recovering from social rejection in those with
SAD. There were no direct correlations with stigma or self-stigma.

3.3. Predictors of the response to stigma and social rejection

Socio-demographic characteristics (age, sex, ethnicity, education
level), current and past psychiatric comorbidities, current psychotropic
medication, insight into illness and global functioning did not appear to
influence the cognitive mechanisms underlying the effects of stigma or
social rejection on people with SMI (Rusch, 2007; 2010a, 2010b, 2010c,
2011a,2011b; Ruocco et al., 2010; Staebler et al., 2011; Lawrence et al.,
2011; Gratz et al., 2013; Raij et al., 2014; Brown et al., 2017; Ernst
et al., 2018; Euler et al., 2018). Group identification, implicit shame-
related self-associations and implicit self-guilt did however contribute
to self-stigma and to a lesser ability to resist stigma (Rusch, 2010a,
2010b, 2010c). The endorsement of genetic causal attributions about
mental illness increased implicit self-guilt in individuals with SMI
(Rusch 2010a) which has implications when designing anti-stigma
campaigns or psychoeducation interventions for people with SMI
(Rusch, 2010a). The psychiatric diagnosis did not influence implicit
stigma-related self-negative associations in people with SMI (Rusch
2010a, 2010b, 2010c, 2011a). It did however influence the response to
social rejection (Rusch, 2007; Staebler et al., 2011; Renneberg et al.,
2012; Gratz et al., 2013; Gutz et al., 2015, 2016; Domsalla et al., 2014;
De Panfilis, 2015; Engel et al., 2016; Weinbrecht et al., 2018). This
concurs with the literature on explicit self-stigma, which is more
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frequent in people with SZ (Brohan et al., 2010,2011) but affects clin-
ical and psychosocial outcomes in all people with SMI (Livingston and
Boyd, 2010). Psychiatric symptoms influenced self-perceptions as
symptomatic BD participants had more implicit negative self-associa-
tions (Jabben et al., 2014). The number of BPD features influenced
social-cognitive performance after social rejection in people with BPD
and the severity of positive symptoms affected the response to social
rejection in participants with SZ (Gradin et al., 2012). Illness duration
affected negatively stigma resistance (Raij et al., 2014). There were no
significant differences between inpatients and outpatients with SZ in
their response to social rejection (Engel et al., 2016). The participants’
social networks did not influence the response to social exclusion in
people with BPD (Gratz et al., 2013). Baseline non-specific distress was
associated with elevated distress during social exclusion (Gratz et al.,
2013) suggesting that chronic social rejection might affect the response
to acute social rejection and contribute to social alienation (Gutz et al.,
2016). A history of trauma influenced the biological and behavioural
response to social rejection (Jobst et al., 2015, 2016; Ernst et al., 2018)
and was associated with more shame-related self-associations in people
with BPD (Rusch et al., 2011a). However, emotion processing when
confronted with disgusted faces (Schienle et al., 2015) and when dis-
tancing from negative social cues (Koenigsberg et al., 2009) were not
affected by a history of trauma. A history of suicidal acts influenced the
response to social rejection in people with SMI (Olié et al., 2017).

4. Discussion

Overall, the results of the present review can be summarized as
follows: Acute social rejection and its consequences on individuals with
SMI were the most documented area (25 studies). Hypersensitivity to
acute social rejection was found in almost all the studies including
people with SMI and was associated with more self-related negative
emotions and with the use of less functional and more dysfunctional
emotion regulation strategies. Enhanced activation within the salience
network was associated with hypersensitivity to acute social rejection.
Hypersensitivity to social rejection resulted in an increase in paranoid
beliefs in people with CHR. Reduced sensitivity to acute social rejection
and reduced activation within the salience network were, however,
found in people with SZ and could be related to social cognition deficits
or act as a protection mechanism against social alienation. Individuals
with SMI under-performed in cognitive and social cognitive tasks when
placed in stigma-related environments. Stigma resistance was asso-
ciated with enhanced activation of the rostro-ventral medio prefrontal
cortex (rvmPFC) and decreased activation of the amygdala in people
with SZ. Psychiatric symptoms, illness duration and baseline non-spe-
cific distress influenced the response to acute social rejection or stigma.
The potential role of chronic social discrimination and its effects on
people with SMI should be further investigated.

The existing body of research on the cognitive neuroscience of
stigma in individuals with SMI has several limitations. Only a few
studies directly addressed the consequences of self-stigma on people
with SMI. The samples, methods, experimental paradigms and reported
outcomes used in the studies were heterogeneous and therefore difficult
to compare. The results mostly came from individual studies that have
not yet been replicated. The cognitive and neural correlates of personal
stigma remain largely unknown and should therefore be further in-
vestigated. Neuroimaging studies may add to the knowledge about the
neural mechanisms underlying personal stigma and stigma resistance.
Personal stigma is however a complex construct difficult to model
precisely in cognitive neuroscience. Studying the effects of experienced
and anticipated social discrimination on brain functional connectivity
and biological inflammatory response in persons with SMI might im-
prove the understanding of the mechanisms underlying personal stigma
but future research will be needed.
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4.1. Relationships between acute social discrimination and self-stigma

The relationships between acute social rejection and self-stigma are
unclear, as most studies did not record self-stigma. Implicit and explicit
self-stigma predicted subjective quality of life (Rusch, 2010c;
Livingston and Boyd, 2010). As expected, individuals with SMI under-
performed in cognitive and social cognitive tasks under stigma-related
conditions (stereotype threat or acute social rejection). This supports
previous findings that explicit self-stigma is associated with lower
cognitive, social and vocational functioning (Yanos et al., 2010;
Hill and Startup, 2013). Individuals with SMI showed higher rejection
expectancy and anticipatory anxiety before social exclusion. They had
also more self-related negative emotions during social exclusion and an
increased tendency to use avoidant strategies after being excluded
when compared with HC (Gratz et al., 2013; Gutz et al., 2015,2016;
Engel et al., 2016). This may back up previous research where antici-
pated social discrimination mediated the relationship between experi-
enced discrimination and self-stigma in individuals with SMI
(Quinn et al., 2015), and where self-stigma predicted social anxiety in
people with SZ (Lysaker et al., 2010) and was associated with avoidant
coping strategies (Vauth et al., 2007). Anticipated social discrimination
and self-stigma may influence the response to social rejection and their
potential role should therefore be investigated further. In people with
CHR, social exclusion was associated with hypersensitivity to acute
social rejection and increased paranoid beliefs that were mediated by
emotion regulation difficulties and self-blaming. This might be related
to self-stigma, associated with hypersensitivity to social rejection and
paranoid delusions in a cognitive model of self-stigma in psychosis
(Wood et al., 2017). Two studies found reduced sensitivity to social
rejection and reduced activation within the salience network in people
with SZ (Gradin et al., 2012). This might relate to social cognition
deficits (Gradin et al., 2012) and protect against social alienation. It
might, however, also more generally reflect the salience network dys-
function described in people with SZ (Palaniyappan et al., 2012). The
“insight paradox” described by P. Lysaker (association between de-
pression and good insight) and its relationships with social cognition
and emotion regulation abilities might also explain the differences
observed in people with SZ (Lysaker et al., 2007,2013). The presence
(or the absence) of metacognitive deficits impeding one's abilities to
deflect negative beliefs about oneself can also be a potential explaining
factor (Nabors et al., 2014). The relationships between social cognition,
metacognitive abilities, self-stigma and the response to acute social
rejection should therefore be further investigated.

Although very few studies reported on self-stigma in BPD, there is
some evidence supporting its potential role in moderating the response
to acute social rejection. Participants with BPD showed an enhanced
activation of the amygdala when processing disgusted faces, this acti-
vation being associated with self-disgust. As implicit self-disgust con-
tributed to self-stigma by increasing the perceived legitimacy of dis-
crimination and by decreasing the ability to resist stigma
(Rusch, 2010b), this hypersensitivity to social rejection in people with
BPD might be stigma-related. Emotion regulation difficulties in people
with BPD were associated with lower deactivation of the amygdala and
lower recruitment of the brain areas involved in cognitive reappraisal in
HC (Koenigsberg et al., 2009). Although affect dysregulation is a key
feature of BPD, it has been suggested that this mechanism might also be
related to the internalization of psychiatric disorders or early-life mal-
treatment (Gunderson et al., 2018). In contrast stigma resistance was
associated with preserved cognitive performance in people with SZ. The
f-MRI showed SR to be associated with enhanced activation of the
rostro-ventral medio prefrontal cortex (rvimPFC) and decreased amyg-
dala activation in people with SZ after controlling for global func-
tioning, insight and depressive symptoms (Raij et al., 2014). As the
rvmPFC was identified as a regulator of the affective response to social
exclusion (Eisenberger, 2004) this could be one of the mechanisms
behind stigma resistance (Raij et al., 2014). Self-stigma, anticipated
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social discrimination, stigma resistance, and social cognition and
emotion regulation ability might influence the response to acute social
rejection and their potential role should be investigated in future stu-
dies.

4.2. Implications for future research

Several predictors of the response to stigma or acute social rejection
were identified. Self-stigma was influenced by group identification,
implicit shame-related self-associations and implicit self-guilt, but not
by psychiatric diagnosis, psychiatric comorbidities or socio-demo-
graphic characteristics. The association between implicit shame-related
self-associations and self-stigma is also found in a previous study where
explicit shame-proneness was identified as a mediator between insight
and self-stigma (Hasson-Ohayon et al., 2012). Stigma resistance was
negatively affected by illness duration in accordance with previous
results (Sibitz et al., 2011a). The response to social rejection was not
influenced by the participants’ status or social network in people with
SZ and BPD (Gratz et al., 2013; Engel et al., 2016). Further investigation
is however needed, as inpatient status and reduced social network were
associated with decreased stigma resistance in people with SZ
(Sibitz et al., 2011a,2011b). The role of the psychiatric diagnosis in
moderating the response to acute social rejection remains unclear, as all
the studies were diagnosis-specific. The severity of the psychiatric
symptoms influenced the response to acute social rejection. The number
of BPD features influenced social-cognitive performance after social
rejection in people with BPD and the severity of positive symptoms
affected the response to social rejection in participants with SZ
(Gradin et al., 2012). This might be stigma-related as self-blaming,
social threat processing dysfunctions and self-stigma can underpin
paranoid beliefs in people with psychosis (Corlett et al., 2010;
Wood et al., 2017) and explicit self-stigma is associated with increased
severity of positive and depressive symptoms (Livingston and Boyd,
2010; Cerit et al., 2012).

Baseline non-specific distress was associated with elevated distress
during social exclusion (Gratz et al., 2013) suggesting that chronic so-
cial rejection might affect the response to acute social rejection and
contribute to the development of social alienation (Gutz, 2016). How-
ever, research on chronic social rejection is extremely limited in HC and
non-existent in people with SMI. Chronic social rejection was in-
vestigated in people without SMI, but confronted with prolonged os-
tracism (social rejection > 3-months; Williams, 2009; Riva et al.,
2014). In contrast to acute social rejection, chronic social rejection was
associated with feelings of resignation, helplessness, unworthiness and
low self-worth and ultimately with social alienation and depression
(Williams, 2009; Riva et al., 2014). An increased sensitivity to acute
social exclusion was also found in people suffering from chronic social
rejection (Williams, 2009; Riva et al., 2014). In people at risk of being
ostracized, enhanced spontaneous amygdala resting-state activity and
increased connectivity with the salience network were associated with a
greater exposure to discrimination, independently of ethnicity, sex or
current psychiatric comorbidities. Elevated pro-inflammatory cytokines
(II-6 and TNF-alpha) were associated with enhanced dorsal ACC and
anterior insula activation after acute social rejection in HC
(Slavich et al., 2010). Exposure to everyday social stressors and to so-
cial rejection was associated in HC with elevated inflammatory activity
and with MDD (Slavich et al., 2010, 2014; Beatty et al., 2014; Van
Dyke, 2017). Elevated CRP levels were found in people with SZ, BD or
MDD (Miller et al., 2014; Horsdal et al., 2017) and associated with
more severe depressive symptoms in people with SZ (Faugere et al.,
2018). However, the correlations between inflammatory activity, ex-
periences of discrimination and self-stigma in people with SMI have not
been investigated to date. Future research should therefore investigate
the potential role of current, past and anticipated social discrimination
in the modulation of biological and neural responses to stigma or acute
social rejection in people with SMI.
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In conclusion, the studies conducted in the last decade have im-
proved our understanding of the cognitive and neural correlates of
stigma, self-stigma and acute social rejection in people with SMI
Several potential mechanisms and predictors have been identified and
should be further documented. Future research should investigate the
associations between self-stigma, performance under ST conditions and
the responses to acute and chronic social rejection in people with SMI.
Chronic social rejection in people with mental illness and its cognitive,
biological and neural correlates should also be further investigated.

Acknowledgement

The authors would like to thank Mrs. Kim Barrett for proofreading
the manuscript.

Role of the funding source

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Conflicts of interests
None.
References

Angermeyer, M.C., Millier, A., Rémuzat, C., Refai, T., Toumi, M., 2013. Attitudes and
beliefs of the French public about schizophrenia and major depression: results from a
vignette-based population survey. BMC Psychiatry 13, 313. https://doi.org/10.1186/
1471-244X-13-313.

Beatty, D.L., Matthews, K.A., Bromberger, J.T., Brown, C., 2014. Everyday discrimination
prospectively predicts inflammation across 7-Years in racially diverse midlife women:
study of women's health across the nation. J. Soc. Issues 70 (2), 298-314.

Bolling, D.Z., Pitskel, N.B., Deen, B., Crowley, M.J., McPartland, J.C., Kaiser, M.D., Wyk,
B.C., Wu, J., Mayes, L.C., Pelphrey, K.A., 2011. Enhanced neural responses to rule
violation in children with autism: a comparison to social exclusion. Dev. Cogn.
Neurosci. 1 (3), 280-294. https://doi.org/10.1016/j.den.2011.02.002.

Brohan, E., Elgie, R., Sartorius, N., Thornicroft, G., GAMIAN-Europe Study Group., 2010.
Self-stigma, empowerment and perceived discrimination among people with schi-
zophrenia in 14 European countries: the GAMIAN-Europe study. Schizophr. Res. 122
(1-3), 232-238. https://doi.org/10.1016/j.schres.2010.02.1065.

Brohan, E., Gauci, D., Sartorius, N., Thornicroft, G., GAMIAN-Europe Study Group., 2011.
Self-stigma, empowerment and perceived discrimination among people with bipolar
disorder or depression in 13 European countries: the GAMIAN-Europe study. J.
Affect. Disord. 129 (1-3), 56-63. https://doi.org/10.1016/j.jad.2010.09.001.

Brown, R.C., Plener, P.L., Groen, G., Neff, D., Bonenberger, M., Abler, B., 2017.
Differential neural processing of social exclusion and inclusion in adolescents with
non-suicidal self-injury and young adults with borderline personality disorder. Front.
Psychiatry. 8, 267. https://doi.org/10.3389/fpsyt.2017.00267.

Bungert, M., Koppe, G., Niedtfeld, I., Vollstddt-Klein, S., Schmahl, C., Lis, S., Bohus, M.,
2015. Pain processing after social exclusion and its relation to rejection sensitivity in
borderline personality disorder. PLoS One 10 (8), e0133693. https://doi.org/10.
1371/journal.pone.013369.

Cerit, C., Filizer, A., Tural, U., Tufan, A.E., 2012. Stigma: a core factor on predicting
functionality in bipolar disorder. Compr. Psychiatry 53 (5), 484-489. https://doi.
org/10.1016/j.comppsych.2011.08.010. Epub 2011 Oct 27.

Corlett, P.R., Taylor, J.R., Wang, X.J., Fletcher, P.C., Krystal, J.H., 2010. Toward a neu-
robiology of delusions. Prog. Neurobiol. 92, 345-369.

Corrigan, P.W., Watson, A.C., 2002. Understanding the impact of stigma on people with
mental illness. World Psychiatry 1 (1), 16-20.

De Panfilis, C., Riva, P., Preti, E., Cabrino, C., Marchesi, C., 2015. When social inclusion is
not enough: implicit expectations of extreme inclusion in borderline personality
disorder. . Personal. Disord. Theory Res. Treat. 6 (4), 301-309 1949-2715/15/
$12.00.

Derks, B., Inzlicht, M., Kang, S., 2008. The neuroscience of stigma and stereotype threat.
Group Process. Intergroup Relat. 11 (2), 163-181. https://doi.org/10.1177/
1368430207088036.

Domsalla, M., Koppe, G., Niedtfeld, 1., Vollstadt-Klein, S., Lis, S., 2014. Cerebral proces-
sing of social rejection in patients with borderline personality disorder. Scan 9,
1789-1797. https://doi.org/10.1093/scan/nst176.

Eisenberger, N.I., Lieberman, M.D., 2004. Why rejection hurts: a common neural alarm
system for physical and social pain. Trends Cogn. Sci. 8 (7), 294-300. https://doi.
org/10.1016/j.tics.2004.05.010.

Ellison, N., Mason, O., Scior, K., 2013. Bipolar disorder and stigma: a systematic review of
the literature. J. Affect. Disord. 151 (3), 805-820. https://doi.org/10.1016/j.jad.
2013.08.014.

Engel, M., Fritzsche, A., Lincoln, T.M., 2016. Anticipation and experience of emotions in
patients with schizophrenia and negative symptoms. An experimental study in a

Psychiatry Research 274 (2019) 146-158

social context. Schizophr. Res. 170 (1), 191-197. https://doi.org/10.1016/j.schres.
2015.11.028.

Ernst, M., Mohr, H.M., Schhott, M., Rickmeyer, C., Fischmann, T., Leuzinger-Bohleber,
M., WeiB3, H., Grabhorn, R., 2018. The effects of social exclusion on response in-
hibition in borderline personality disorder and major depression. Psychiatry. Res.
262, 333-339. https://doi.org/10.1016/j.psychres.2017.03.034.

Euler, S., Wrege, J., Busmann, M., Lindenmeyer, H.J., Sollberger, D., Lang, U.E., Gaab, J.,
Walter, M., 2018. Exclusion-proneness in borderline personality disorder inpatients
impairs alliance in mentalization-based group therapy. Front. Psychol. 9, 824.
https://doi.org/10.3389/fpsyg.2018.00824.

Farrelly, S., Clement, S., Gabbidon, J., Jeffery, D., Dockery, L., Lassman, F., Brohan, E.,
Henderson, R.C., Williams, P., Howard, L.M., Thornicroft, G., MIRIAD study group.,
2014. Anticipated and experienced discrimination amongst people with schizo-
phrenia, bipolar disorder and major depressive disorder: a cross sectional study. BMC
Psychiatry 14, 157. https://doi.org/10.1186,/1471-244X-14-157.

Faugere, M., Micoulaud-Franchi, J.A., Faget-Agius, C., Lancon, C., Cermolacce, M.,
Richieri, R., 2018. High C-reactive protein levels are associated with depressive
symptoms in schizophrenia. J. Affect. Disord. 225, 671-675. https://doi.org/10.
1016/j.jad.2017.09.004.

Firmin, R.L., Luther, L., Lysaker, P.H., Minor, K.S., Salyers, M.P., 2016. Stigma resistance
is positively associated with psychiatric and psychosocial outcomes: a meta-analysis.
Schizophr. Res. 175 (1-3), 118-128. https://doi.org/10.1016/j.schres.2016.03.008.

Gerlinger, G., Hauser, M., De Hert, M., Lacluyse, K., Wampers, M., Correll, C.U., 2013.
Personal stigma in schizophrenia spectrum disorders: a systematic review of pre-
valence rates, correlates, impact and interventions. World Psychiatry 12 (2),
155-164. https://doi.org/10.1002/wps.20040.

Gradin, V.B., Waiter, G., Kumar, P., Stickle, C., Milders, M., Matthews, K., Reid, 1., Hall,
J., Steele, J.D., 2012. Abnormal neural responses to social exclusion in schizophrenia.
PLoS One 7 (8), e42608. https://doi.org/10.1371/journal.pone.0042608.

Gratz, K.L., Dixon-Gordon, K.L., Breetz, A., Tull, M., 2013. A laboratory-based examina-
tion of responses to social rejection in borderline personality disorder: the mediating
role of emotion dysregulation. J. Pers. Disord. 27 (3), 426. https://doi.org/10.1521/
pedi.2013.27.2.157.

Greenwald, A.G., Poehlman, T.A., Uhlmann, E.L., Banaji, M.R., 2009. Understanding and
using the Implicit Association Test: III. Meta-analysis of predictive validity. J. Pers.
Soc. Psychol. 97 (1), 17-41. https://doi.org/10.1037/a0015575.

Gunderson, J.G., Herpertz, S.C., Skodol, A.E., Torgersen, S., Zanarini, M.C., 2018.
Borderline personality disorder. Nat. Rev. Dis. Primers 4, 18029. https://doi.org/10.
1038/nrdp.2018.29.

Gutz, L., Renneberg, B., Roepke, S., Niedeggen, M., 2015. Neural processing of social
participation in borderline personality disorder and social anxiety disorder. J.
Abnorm. Psychol. 124 (2), 421-431. https://doi.org/10.1037/a0038614.

Gutz, L., Roepke, S., Renneberg, B., 2016. Cognitive and affective processing of social
exclusion in borderline personality disorder and social anxiety disorder. Behav. Res.
Ther. 87, 70-75. https://doi.org/10.1016/j.brat.2016.08.020.

Hartgerink, C.H., van Beest, 1., Wicherts, J.M., Williams, K.D., 2015. The ordinal effects of
ostracism: a meta-analysis of 120 Cyberball studies. PLoS One 10 (5), e0127002.
https://doi.org/10.1371/journal.pone.0127002.

Hasson-Ohayon, L., Ehrlich-Ben Or, S., Vahab, K., Amiaz, R., Weiser, M., Roe, D., 2012.
Insight into mental illness and self-stigma: the mediating role of shame proneness.
Psychiatry Res. 200 (2-3), 802-806. https://doi.org/10.1016/j.psychres.2012.07.
038.

Heenan, A., Best, M.W., Ouellette, S.J., Meiklejohn, E., Troje, N.F., Bowie, C.R., 2014.
Assessing threat responses towards the symptoms and diagnosis of schizophrenia
using visual perceptual biases. Schizophr. Res. 159 (1), 238-242. https://doi.org/10.
1016/j.schres.2014.07.024.

Heeren, A., Dricot, L., Billieux, J., Philippot, P., Grynberg, D., de Timary, P., Maurage, P.,
2017. Correlates of social exclusion in social anxiety disorder: an fMRI study. Sci.
Rep. 7 (1), 260. https://doi.org/10.1038/s41598-017-00310-9.

Henry, J.D., von Hippel, C., Shapiro, L., 2010. Stereotype threat contributes to social
difficulties in people with schizophrenia. Br. J. Clin. Psychol. 49 (1), 31-41. https://
doi.org/10.1348/014466509x421963.

Hill, K., Startup, M., 2013. The relationship between internalized stigma, negative
symptoms and social functioning in schizophrenia: the mediating role of self-efficacy.
Psychiatry. Res. 206 (2-3), 151-157. https://doi.org/10.1016/j.psychres.2012.09.
056.

Horsdal, H.T., Kohler-Forsberg, O., Benros, M.E., Gasse, C., 2017. C-reactive protein and
white blood cell levels in schizophrenia, bipolar disorders and depression - associa-
tions with mortality and psychiatric outcomes: a population-based study. Eur.
Psychiatry. 44, 164-172. https://doi.org/10.1016/j.eurpsy.2017.04.012.

Jabben, N., de Jong, P.J., Kupka, R.W., Glashouwer, K.A., Nolen, W.A., Penninx, B.W.,
2014. Implicit and explicit self-associations in bipolar disorder: a comparison with
healthy controls and unipolar depressive disorder. Psychiatry Res. 215 (2), 329-334.
https://doi.org/10.1016/j.psychres.2013.11.030.

Jobst, A., Albert, A., Bauriedl-Schmidt, C., Mauer, M.C., Renneberg, B., Buchheim, A.,
Sabass, L., Falkai, P., Zill, P., Padberg, F., 2014. Social exclusion leads to divergent
changes of oxytocin levels in borderline patients and healthy subjects. Psychother.
Psychosom. 83 (4), 252-254. https://doi.org/10.1159/000358526.

Jobst, A., Sabass, L., Palagyi, A., Bauriedl-Schmidt, C., Mauer, M.C., Sarubin, N.,
Buchheim, A., Renneberg, B., Falkai, P., Zill, P., Padberg, F., 2015. Effects of social
exclusion on emotions and oxytocin and cortisol levels in patients with chronic de-
pression. J. Psychiatr. Res. 60, 170-177. https://doi.org/10.1016/j.jpsychires.2014.
11.001.

Jobst, A., Padberg, F., Mauer, M.C., Daltrozzo, T., Bauriedl-Schmidt, C., Sabass, L.,
Sarubin, N., Falkai, P., Renneberg, B., Zill, P., Gander, M., Buchheim, A., 2016. Lower
Oxytocin Plasma Levels in Borderline Patients with Unresolved Attachment


https://doi.org/10.1186/1471-244X-13-313
https://doi.org/10.1186/1471-244X-13-313
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0002
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0002
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0002
https://doi.org/10.1016/j.dcn.2011.02.002
https://doi.org/10.1016/j.schres.2010.02.1065
https://doi.org/10.1016/j.jad.2010.09.001
https://doi.org/10.3389/fpsyt.2017.00267
https://doi.org/10.1371/journal.pone.013369
https://doi.org/10.1371/journal.pone.013369
https://doi.org/10.1016/j.comppsych.2011.08.010
https://doi.org/10.1016/j.comppsych.2011.08.010
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0010
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0010
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0011
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0011
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0012
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0012
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0012
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0012
https://doi.org/10.1177/1368430207088036
https://doi.org/10.1177/1368430207088036
https://doi.org/10.1093/scan/nst176
https://doi.org/10.1016/j.tics.2004.05.010
https://doi.org/10.1016/j.tics.2004.05.010
https://doi.org/10.1016/j.jad.2013.08.014
https://doi.org/10.1016/j.jad.2013.08.014
https://doi.org/10.1016/j.schres.2015.11.028
https://doi.org/10.1016/j.schres.2015.11.028
https://doi.org/10.1016/j.psychres.2017.03.034
https://doi.org/10.3389/fpsyg.2018.00824
https://doi.org/10.1186/1471-244X-14-157
https://doi.org/10.1016/j.jad.2017.09.004
https://doi.org/10.1016/j.jad.2017.09.004
https://doi.org/10.1016/j.schres.2016.03.008
https://doi.org/10.1002/wps.20040
https://doi.org/10.1371/journal.pone.0042608
https://doi.org/10.1521/pedi.2013.27.2.157
https://doi.org/10.1521/pedi.2013.27.2.157
https://doi.org/10.1037/a0015575
https://doi.org/10.1038/nrdp.2018.29
https://doi.org/10.1038/nrdp.2018.29
https://doi.org/10.1037/a0038614
https://doi.org/10.1016/j.brat.2016.08.020
https://doi.org/10.1371/journal.pone.0127002
https://doi.org/10.1016/j.psychres.2012.07.038
https://doi.org/10.1016/j.psychres.2012.07.038
https://doi.org/10.1016/j.schres.2014.07.024
https://doi.org/10.1016/j.schres.2014.07.024
https://doi.org/10.1038/s41598-017-00310-9
https://doi.org/10.1348/014466509x421963
https://doi.org/10.1348/014466509x421963
https://doi.org/10.1016/j.psychres.2012.09.056
https://doi.org/10.1016/j.psychres.2012.09.056
https://doi.org/10.1016/j.eurpsy.2017.04.012
https://doi.org/10.1016/j.psychres.2013.11.030
https://doi.org/10.1159/000358526
https://doi.org/10.1016/j.jpsychires.2014.11.001
https://doi.org/10.1016/j.jpsychires.2014.11.001

D. J. and F. N.

Representations. Front. Hum. Neurosci. 10, 125. https://doi.org/10.3389/fnhum.
2016.00125.

Kawamoto, T., Onoda, K., Nakashima, K., Nittono, H., Yamaguchi, S., Ura, M., 2012. Is
dorsal anterior cingulate cortex activation in response to social exclusion due to
expectancy violation? An fMRI study. Front. Evol. Neurosci. 4, 11. https://doi.org/
10.3389/fnevo.2012.00011.

Koenigsberg, H.W., Fan, J., Ochsner, K.N., Lui, X., Guise, K.G., Pizzarello, S., Dorantes, C.,
Guerreri, S., Tecuta, L., Goodman, M., New, A., Siever, L.J., 2009. Neural correlates
of the use of psychological distancing to regulate responses to negative social cues: a
study of patients with borderline personality disorder. Biol. Psychiatry 66 (9),
854-863. https://doi.org/10.1016/j.biopsych.2009.06.010.

Krendl, A.C., Macrae, C.N., Kelley, W.M., Fugelsang, J.A., Heatherton, T.F., 2006. The
good, the bad, and the ugly: an fMRI investigation of the functional anatomic cor-
relates of stigma. Soc. Neurosci. 1 (1), 5-15. https://doi.org/10.1080/
17470910600670579.

Krendl, A.C., Moran, J.M., Ambady, N., 2013. Does context matter in evaluations of
stigmatized individuals? An fMRI study. Soc. Cogn. Affect. Neurosci. 8 (5), 602-608.
https://doi.org/10.1093/scan/nss037.

Kumar, P., Waiter, G.D., Dubois, M., Milders, M., Reid, 1., Steele, J.D., 2017. Increased
neural response to social rejection in major depression. Depress. Anxiety. 34 (11),
1049-1056. https://doi.org/10.1002/da.22665.

Lasalvia, A., Zoppei, S., Van Bortel, T., Bonetto, C., Cristofalo, D., Wahlbeck, K., Bacle,
S.V., Van Audenhove, C., van Weeghel, J., Reneses, B., Germanavicius, A., Economou,
M., Lanfredi, M., Ando, S., Sartorius, N., Lopez-Ibor, J.J., Thornicroft, G., ASPEN/
INDIGO Study Group., 2013. Global pattern of experienced and anticipated dis-
crimination reported by people with major depressive disorder: a cross-sectional
survey. Lancet 381, 55-62.

Lawrence, K.A., Chanen, A.M., Allen, J.S., 2011. The effect of ostracism upon mood in
youth with Borderline Personality Disorder. J. Personal. Disord. 25 (5), 702-714.
https://doi.org/10.1521/pedi.2011.25.5.702.

Livingston, J.D., Boyd, J.E., 2010. Correlates and consequences of internalized stigma for
people living with mental illness: a systematic review and meta-analysis. Soc. Sci.
Med. 71 (12), 2150-2161. https://doi.org/10.1016/j.socscimed.2010.09.030.

Lysaker, P.H, Roe, D., Yanos, P.T., 2007. Toward understanding the insight paradox:
internalized stigma moderates the association between insight and social functioning,
hope, and self-esteem among people with schizophrenia spectrum disorders.
Schizophr. Bull. 33 (1), 192-199.

Lysaker, P.H., Yanos, P.T., Outcalt, J., Roe, D., 2010. Association of stigma, self-esteem,
and symptoms with concurrent and prospective assessment of social anxiety in
schizophrenia. Clin. Schizophr. Relat. Psychoses 4 (1), 41-48. https://doi.org/10.
3371/CSRP.4.1.3.

Lysaker, P.H., Vohs, J., Hasson-Ohayon, 1., Kukla, M., Wierwille, J., Dimaggio, G., 2013.
Depression and insight in schizophrenia: comparisons of levels of deficits in social
cognition and metacognition and internalized stigma across three profiles. Schizophr.
Res. 148 (1-3), 18-23. https://doi.org/10.1016/j.schres.2013.05.025.

Miller, B.J., Culpepper, N., Rapaport, M.H., 2014. C-reactive protein levels in schizo-
phrenia: a review and meta-analysis. Clin. Schizophr. Relat. Psychoses. 7 (4),
223-230. https://doi.org/10.3371/CSRP.MICU.020813.

Moor, B.G., Giiroglu, B., Op de Macks, Z.A., Serge, A.R.B., Rombouts, S.A.R.B., Van der
Molen, M.W., Crone, E.A., 2012. Social exclusion and punishment of excluders:
neural correlates and developmental trajectories. Neurolmage 59 (2012), 708-717.
https://doi.org/10.1016/j.neuroimage.2011.07.02814.

Moritz, S., Spirandelli, K., Happach, L., Lion, D., Berna, F., 2018. Dysfunction by dis-
closure? Stereotype threat as a source of secondary neurocognitive malperformance
in obsessive-compulsive disorder. J. Int. Neuropsychol. Soc. 24 (6), 584-592. https://
doi.org/10.1017/S1355617718000097.

Nabors, L.M., Yanos, P.T., Roe, D., Hasson-Ohayon, 1., Leonhardt, B.L., Buck, K.D.,
Lysaker, P.H., 2014. Stereotype endorsement, metacognitive capacity, and self-es-
teem as predictors of stigma resistance in persons with schizophrenia. Compr.
Psychiatry 55, 792-798. https://doi.org/10.1016/j.comppsych.2014.01.011.

Olié, E., Jollant, F., Deverdun, J., de Champfleur, N.M., Cyprien, F., Le Bars, E., Mura, T.,
Bonafé, A., Courtet, P., 2017. The experience of social exclusion in women with a
history of suicidal acts: a neuroimaging study. Sci. Rep. 7 (1), 89. https://doi.org/10.
1038/s41598-017-00211-x.

Palaniyappan, L., White, T.P., Liddle, P.F., 2012. The concept of salience network dys-
function in schizophrenia: from neuroimaging observations to therapeutic opportu-
nities. Curr. Top. Med. Chem. 12 (21), 2324-2338.

Penn, D.L., Kohlmaier, J.R., Corrigan, P.W., 2000. Interpersonal factors contributing to
the stigma of schizophrenia: social skills, perceived attractiveness, and symptoms.
Schizophr. Res. 45 (1-2), 37-45.

Peris, T.S., Teachman, B.A., Nosek, B.A., 2008. Implicit and explicit stigma of mental
illness: links to clinical care. J. Nerv. Ment. Dis. 196 (10), 752-760. https://doi.org/
10.1097/NMD.0b013e3181879dfd.

Quinn, D.M., Williams, M.K., Weisz, B.M., 2015. From discrimination to internalized
mental illness stigma: the mediating roles of anticipated discrimination and antici-
pated stigma. Psychiatr. Rehabil. J. 38 (2), 103-108. https://doi.org/10.1037/
prj0000136.

Raij, T.T., Korkeila, J., Joutsenniemi, K., Saarni, S.I., Riekki, T.J., 2014. Association of
stigma resistance with emotion regulation - functional magnetic resonance imaging
and neuropsychological findings. Compr. Psychiatry. 55 (3), 727-735. https://doi.
org/10.1016/j.comppsych.2013.10.010.

Reihl, K.M., Hurley, R.A., Taber, K.H., 2015. Neurobiology of implicit and explicit bias:
implications for clinicians. J. Neuropsychiatr. Clin. Neurosci. 27 (4), A6-253. https://
doi.org/10.1176/appi.neuropsych.15080212.

Renneberg, B., Herm, K., Hahn, A., Staebler, K., Lammers, C.H., Roepke, S., 2012.
Perception of social participation in borderline personality disorder. Clin. Psychol.

157

Psychiatry Research 274 (2019) 146-158

Psychother. 19, 473-480. https://doi.org/10.1002/cpp.772.

Riva, P., Wesselmann, E.D., Wirth, J.H., Carter-Sowell, A.R., Williams, K.D., 2014. When
pain does not heal: the common antecedents and consequences of chronic social and
physical pain. Basic Appl. Soc. Psychol. 36, 329-346. https://doi.org/10.1080/
01973533.2014.917975.

Ruocco, A.C., Medaglia, J.D., Tinker, J.R., Ayaz, H., Forman, E.M., Newman, C.F.,
Williams, J.M., Hillary, F.G., Platek, S.M., Onaral, B., Chute, D.L., 2010. Medial
prefrontal cortex hyperactivation during social exclusion in borderline personality
disorder. Psychiatry Res. Neuroimag. 181 (3), 233-236. https://doi.org/10.1016/j.
pscychresns.2009.12.001.

Riisch, N., Lieb, K., Géttler, 1., Hermann, C., Schramm, E., Richter, H., Jacob, G.A.,
Corrigan, P.W., Bohus, M., 2007. Shame and implicit self-concept in women with
borderline personality disorder. Am. J. Psychiatry. 164 (3), 500-508. https://doi.
org/10.1176/ajp.2007.164.3.500.

Riisch, N., Todd, A.R., Bodenhausen, G.V., Olschewski, M., Corrigan, P.W., 2010a.
Automatically activated shame reactions and perceived legitimacy of discrimination:
a longitudinal study among people with mental illness. J. Behav. Ther. Exp.
Psychiatry 41 (1), 60-63. https://doi.org/10.1016/j.jbtep.2009.10.002.

Riisch, N., Todd, A.R., Bodenhausen, G.V., Corrigan, P.W., 2010b. Biogenetic models of
psychopathology, implicit guilt, and mental illness stigma. Psychiatry Res. 179 (3),
328-332. https://doi.org/10.1016/j.psychres.2009.09.010.

Riisch, N., Corrigan, P.W., Todd, A.R., Bodenhausen, G.V., 2010c. Implicit self-stigma in
people with mental illness. J. Nerv. Ment. Dis. 198 (2), 150-153. https://doi.org/10.
1097/NMD.0b013e3181cc43b5.

Riisch, N., Schulz, D., Valerius, G., Steil, R., Bohus, M., Schmahl, C., 2011a. Disgust and
implicit self-concept in women with borderline personality disorder and posttrau-
matic stress disorder. Eur. Arch. Psychiatry Clin. Neurosci. 261 (5), 369-376. https://
doi.org/10.1007/s00406-010-0174-2.

Riisch, N., Corrigan, P.W., Todd, A.R., Bodenhausen, G.V., 2011b. Automatic stereotyping
against people with schizophrenia, schizoaffective and affective disorders. Psychiatry
Res. 186 (1), 34-39. https://doi.org/10.1016/j.psychres.2010.08.024.

Schienle, A., Wabnegger, A., Schongassner, F., Leutgeb, V., 2015. Effects of personal space
intrusion in affective contexts: an fMRI investigation with women suffering from
borderline personality disorder. Soc. Cogn. Affect. Neurosci. 10 (10), 1424-1428.
https://doi.org/10.1093/scan/nsv034.

Shapiro, J.R., Neuberg, S.L., 2007. From stereotype threat to stereotype threats: im-
plications of a multi-threat framework for causes, moderators, mediators, con-
sequences, and interventions. Pers. Soc. Psychol. Rev. 11 (2), 107-130. https://doi.
org/10.1177/1088868306294790.

Shapiro, J.R., 2011. Different groups, different threats: a multi-threat approach to the
experience of stereotype threats. Pers. Soc. Psychol. Bull. 37 (4), 464-480. https://
doi.org/10.1177/0146167211398140.

Sibitz, 1., Amering, M., Unger, A., Seyringer, M.E., Bachmann, A., Schrank, B., Benesch,
T., Schulze, B., Woppmann, A., 2011a. The impact of the social network, stigma and
empowerment on the quality of life in patients with schizophrenia. Eur. Psychiatry 26
(1), 28-33. https://doi.org/10.1016/j.eurpsy.2010.08.010.

Sibitz, 1., Unger, A., Woppmann, A., Zidek, T., Amering, M., 2011b. Stigma resistance in
patients with schizophrenia. Schizophr. Bull. 37 (2), 316-323. https://doi.org/10.
1093/schbul/sbp048.

Slavich, G.M., Way, B.M., Eisenberger, N.I., Taylor, S.E., 2010. Neural sensitivity to social
rejection is associated with inflammatory responses to social stress. Proc. Natl. Acad.
Sci. USA. 107 (33), 14817-14822. https://doi.org/10.1073/pnas.1009164107.

Slavich, G.M., Irwin, M.R., 2014. From stress to inflammation and major depressive
disorder: a social signal transduction theory of depression. Psychol. Bull. 140 (3),
774-815. https://doi.org/10.1037/a0035302.

Staebler, K., Renneberg, B., Stopsack, M., Fiedler, P., Weiler, M., Roepke, S., 2011. Facial
emotional expression in reaction to social exclusion in borderline personality dis-
order. Psychol. Med. 41 (9), 1929-1938. https://doi.org/10.1017/
$0033291711000080.

Stull, L.G., McGrew, J.H., Salyers, M.P., Ashburn-Nardo, L., 2013. Implicit and explicit
stigma of mental illness: attitudes in an evidence-based practice. J. Nerv. Ment. Dis.
201 (12), 1072-1079. https://doi.org/10.1097/NMD.0000000000000056.

Substance Abuse and Mental Health Services Administration (SAMHSA), 2014. Results
from the 2013 National Survey on Drug Use and Health: mental Health Findings.
NSDUH Series H-49, HHS Publication No. (SMA) 14-4887. Substance Abuse and
Mental Health Services Administration, Rockville, MD.

Teachman, B.A., Wilson, J.G., Komarovskaya, I., 2006. Implicit and explicit stigma of
mental illness in diagnosed and healthy samples. J. Soc. Clin. Psychol. 25 (1), 75-95.

Thoits, P.A., 2011. Mechanisms linking social ties and support to physical and mental
health. J. Health. Soc. Behav. 52 (2), 145-161. https://doi.org/10.1177/
0022146510395592.

Thornicroft, G., Brohan, E., Rose, D., Sartorius, N., Leese, M., INDIGO Study Group, 2009.
Global pattern of experienced and anticipated discrimination against people with
schizophrenia: a cross-sectional survey. Lancet 373 (9661), 408-415. https://doi.
org/10.1016/50140-6736(08)61817-6.

Van Dyke, M.E., Vaccarino, V., Dunbar, S.B., Pemu, P., Gibbons, G.H., Quyyumi, A.A.,
Lewis, T.T., 2017. Socioeconomic status discrimination and C-reactive protein in
African-American and White adults. Psychoneuroendocrinology 82, 9-16. https://
doi.org/10.1016/j.psyneuen.2017.04.009.

Vauth, R., Kleim, B., Wirtz, M., Corrigan, P.W., 2007. Self-efficacy and empowerment as
outcomes of self-stigmatizing and coping in schizophrenia. Psychiatry Res. 150 (1),
71-80.

Weinbrecht, A., Niedeggen, M., Roepke, S., Renneberg, B., 2018. Feeling excluded no
matter what? Bias in the processing of social participation in borderline personality
disorder. Neuroimage Clin. 19, 343-350. https://doi.org/10.1016/j.nicl.2018.04.
031.


https://doi.org/10.3389/fnhum.2016.00125
https://doi.org/10.3389/fnhum.2016.00125
https://doi.org/10.3389/fnevo.2012.00011
https://doi.org/10.3389/fnevo.2012.00011
https://doi.org/10.1016/j.biopsych.2009.06.010
https://doi.org/10.1080/17470910600670579
https://doi.org/10.1080/17470910600670579
https://doi.org/10.1093/scan/nss037
https://doi.org/10.1002/da.22665
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0048
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0048
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0048
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0048
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0048
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0048
https://doi.org/10.1521/pedi.2011.25.5.702
https://doi.org/10.1016/j.socscimed.2010.09.030
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0054
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0054
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0054
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0054
https://doi.org/10.3371/CSRP.4.1.3
https://doi.org/10.3371/CSRP.4.1.3
https://doi.org/10.1016/j.schres.2013.05.025
https://doi.org/10.3371/CSRP.MICU.020813
https://doi.org/10.1016/j.neuroimage.2011.07.02814
https://doi.org/10.1017/S1355617718000097
https://doi.org/10.1017/S1355617718000097
https://doi.org/10.1016/j.comppsych.2014.01.011
https://doi.org/10.1038/s41598-017-00211-x
https://doi.org/10.1038/s41598-017-00211-x
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0063
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0063
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0063
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0064
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0064
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0064
https://doi.org/10.1097/NMD.0b013e3181879dfd
https://doi.org/10.1097/NMD.0b013e3181879dfd
https://doi.org/10.1037/prj0000136
https://doi.org/10.1037/prj0000136
https://doi.org/10.1016/j.comppsych.2013.10.010
https://doi.org/10.1016/j.comppsych.2013.10.010
https://doi.org/10.1176/appi.neuropsych.15080212
https://doi.org/10.1176/appi.neuropsych.15080212
https://doi.org/10.1002/cpp.772
https://doi.org/10.1080/01973533.2014.917975
https://doi.org/10.1080/01973533.2014.917975
https://doi.org/10.1016/j.pscychresns.2009.12.001
https://doi.org/10.1016/j.pscychresns.2009.12.001
https://doi.org/10.1176/ajp.2007.164.3.500
https://doi.org/10.1176/ajp.2007.164.3.500
https://doi.org/10.1016/j.jbtep.2009.10.002
https://doi.org/10.1016/j.psychres.2009.09.010
https://doi.org/10.1097/NMD.0b013e3181cc43b5
https://doi.org/10.1097/NMD.0b013e3181cc43b5
https://doi.org/10.1007/s00406-010-0174-2
https://doi.org/10.1007/s00406-010-0174-2
https://doi.org/10.1016/j.psychres.2010.08.024
https://doi.org/10.1093/scan/nsv034
https://doi.org/10.1177/1088868306294790
https://doi.org/10.1177/1088868306294790
https://doi.org/10.1177/0146167211398140
https://doi.org/10.1177/0146167211398140
https://doi.org/10.1016/j.eurpsy.2010.08.010
https://doi.org/10.1093/schbul/sbp048
https://doi.org/10.1093/schbul/sbp048
https://doi.org/10.1073/pnas.1009164107
https://doi.org/10.1037/a0035302
https://doi.org/10.1017/S0033291711000080
https://doi.org/10.1017/S0033291711000080
https://doi.org/10.1097/NMD.0000000000000056
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0090
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0090
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0090
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0090
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0091
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0091
https://doi.org/10.1177/0022146510395592
https://doi.org/10.1177/0022146510395592
https://doi.org/10.1016/S0140-6736(08)61817-6
https://doi.org/10.1016/S0140-6736(08)61817-6
https://doi.org/10.1016/j.psyneuen.2017.04.009
https://doi.org/10.1016/j.psyneuen.2017.04.009
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0095
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0095
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0095
https://doi.org/10.1016/j.nicl.2018.04.031
https://doi.org/10.1016/j.nicl.2018.04.031

D. J. and F. N.

Williams, K.D., 2009. Ostracism: a temporal need-threat model. Adv. Exp. Soc. Psychol.

41, 275-314.

Wittenbrink, B., Judd, C.M., Park, B., 2001. Evaluative versus conceptual judgments in
automatic stereotyping and prejudice. J. Exp. Soc. Psychol. 37, 244-252.

Wood, L., Byrne, R., Varese, F., Morrison, A.P., 2016. Psychosocial interventions for in-
ternalised stigma in people with a schizophrenia-spectrum diagnosis: a systematic
narrative synthesis and meta-analysis. Schizophr. Res. 176 (2-3), 291-303. https://
doi.org/10.1016/j.schres.2016.05.001.

Wood, L., Byrne, R., Burke, E., Enache, G., Morrison, A.P., 2017. The impact of stigma on

Psychiatry Research 274 (2019) 146-158

emotional distress and recovery from psychosis: the mediatory role of internalised
shame and self-esteem. Psychiatry Res. 255, 94-100. https://doi.org/10.1016/j.
psychres.2017.05.016.

Yanos, P.T., Roe, D., Markus, K., Lysaker, P.H., 2008. Pathways between internalized
stigma and outcomes related to recovery in schizophrenia spectrum disorders.
Psychiatr. Serv. 59 (12), 1437-1442. https://doi.org/10.1176/appi.ps.59.12.1437.

Yanos, P.T., Lysaker, P.H., Roe, D., 2010. Internalized stigma as a barrier to improvement
in vocational functioning among people with schizophrenia-spectrum disorders.
Psychiatry Res. 178 (1), 211-213. https://doi.org/10.1016/j.psychres.2010.01.003.


http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0098
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0098
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0099
http://refhub.elsevier.com/S0165-1781(18)32150-4/sbref0099
https://doi.org/10.1016/j.schres.2016.05.001
https://doi.org/10.1016/j.schres.2016.05.001
https://doi.org/10.1016/j.psychres.2017.05.016
https://doi.org/10.1016/j.psychres.2017.05.016
https://doi.org/10.1176/appi.ps.59.12.1437
https://doi.org/10.1016/j.psychres.2010.01.003

	Neural and cognitive correlates of stigma and social rejection in individuals with Serious Mental Illness (SMI): A systematic review of the literature
	Introduction
	Methods
	Results
	Neural and cognitive correlates of self-stigma
	Neural and cognitive correlates of social rejection
	Predictors of the response to stigma and social rejection

	Discussion
	Relationships between acute social discrimination and self-stigma
	Implications for future research

	Acknowledgement
	Role of the funding source
	Conflicts of interests
	References




