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Nyı́rő Gyula Hospital, National Institute of Psychiatry and Addictions, Budapest, Hungary

Matcheri S. Keshavan
Harvard Medical School, Department of Psychiatry; Massachusetts Mental Health Center
Public Psychiatry Division, Beth Israel Deaconess Medical Center, Boston, MA,
United States

Olivia Kirtley
KU Leuven, Department of Neurosciences, Research Group Psychiatry, Center for
Contextual Psychiatry, Leuven, Belgium

Emmett Larsen
Department of Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY,
United States

Thanh P. Le
Psychology Department, Louisiana State University, Baton Rouge, LA, United States

Lauren Lepow
Department of Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY,
United States

Kathryn E. Lewandowski
Harvard Medical School, Department of Psychiatry, Boston; McLean Hospital, Psychotic
Disorders Division, Belmont, MA, United States

Katie Mahon
Department of Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY,
United States

Raquelle I. Mesholam-Gateley
Harvard Medical School, Department of Psychiatry; Massachusetts Mental Health Center
Public Psychiatry Division, Beth Israel Deaconess Medical Center, Boston, MA,
United States



xiiiContributors
Ahmed A. Moustafa
School of Social Sciences and Psychology, Marcs Institute for Brain and Behaviour, Western
Sydney University, Penrith, NSW, Australia

Inez Myin-Germeys
KU Leuven, Department of Neurosciences, Research Group Psychiatry, Center for
Contextual Psychiatry, Leuven, Belgium

Andrea Pelletier-Baldelli
University of North Carolina at Chapel Hill, Department of Psychiatry, Chapel Hill, NC,
United States

Anna Pengue
School of Social Sciences and Psychology, Marcs Institute for Brain and Behaviour, Western
Sydney University, Penrith, NSW, Australia

Maria Mercedes Perez-Rodriguez
Department of Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY,
United States

Bertalan Polner
Department of Cognitive Science, Budapest University of Technology and Economics,
Budapest, Hungary

Daniel S. Quintana
NORMENT, KG Jebsen Centre for Psychosis Research, Division of Mental Health and
Addiction, University of Oslo and Oslo University Hospital, Oslo, Norway

Manuela Russo
Department of Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY,
United States

Sarah Barbara Rutter
Department of Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY,
United States

Maude Schneider
KU Leuven, Department of Neurosciences, Research Group Psychiatry, Center for
Contextual Psychiatry, Leuven, Belgium; University of Geneva, Developmental Imaging
and Psychopathology Lab, Department of Psychiatry, Faculty of Medicine, Geneva,
Switzerland

Juliete M. Silberstein
University of Miami Miller School of Medicine, Miami, FL, United States

Marco Spangaro
Department of Clinical Neurosciences, IRCCS San Raffaele Scientific Institute, Milan, Italy

Allison K. Ungar
Department of Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY,
United States

Tamsyn E. Van Rheenen
Melbourne Neuropsychiatry Centre, Department of Psychiatry, The University of
Melbourne, Carlton; Centre for Mental Health, School of Health Sciences, Faculty of
Health, Arts and Design, Swinburne University of Technology, Hawthorn, VIC, Australia

Alexis E. Whitton
The University of Sydney, Faculty of Medicine and Health, Sydney, NSW, Australia



Preface
Social interest and engagement are core aspects of the human experience.

Further, social support is associated with greater feelings of well-being,

and even with better health outcomes. Healthy social functioning depends

upon effective processing of, and response to, various types of social infor-

mation, known as social cognition.

Deficits in social cognition in patients with schizophrenia and related dis-

orders have been documented since the early formulations of the illness by

Emil Kraepelin and Eugen Bleuler, and have been considered a core aspect

of the syndrome. Recent evidence suggests that social cognitive deficits are

among the strongest predictors of community functioning and quality of life

in patients with psychosis. The renewed interest in the role of social cogni-

tion in psychosis has generated exciting new avenues of research and major

developments in this area.

In this book, we present the most current thinking with regard to social

cognition in psychosis, including the multidimensional nature of social cog-

nition and areas of both intact functioning and greatest need, neurobiolog-

ical underpinnings of social cognitive function and dysfunction, the

development of social cognitive deficits across phases of illness, the state

of the art in social cognitive assessment, and exciting developments in the

treatment of social cognitive deficits toward improving patient outcomes.

Additionally, while the vast majority of social cognition studies have been

carried out in patients with schizophrenia, this book also presents findings

from the social cognition literature in related illnesses. The past several

decades have demonstrated that there is considerable overlap in symptoms,

biology, and heritability between schizophrenia and related psychotic disor-

ders such as bipolar disorder; here, we offer evidence of both shared and dis-

tinct aspects of social cognitive functioning among related illnesses.

The chapters of this book were written by leading experts in the field,

and we are thrilled to have a broad perspective on social cognition in psy-

chosis by preeminent researchers from across the globe. We would like to

thank the authors for their thoughtful syntheses of a vast literature, and

for their pioneering work in the study of social cognition in psychosis. Their

hard work and dedication have moved the field forward in both our
xv
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understanding of this key aspect of psychotic illnesses, and in the develop-

ment of targeted and effective interventions to help patients function and

feel better in daily life.Wewould also like to thank the countless participants

who have generously volunteered their time and efforts to the many research

studies presented here, without whom we would not have these important

insights.
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CHAPTER ONE
Characterization of social
cognitive deficits on the
schizophrenia-bipolar disorder
spectrum: An overview of current
evidence
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Cali F. Bartholomeusz*,§,¶
*Melbourne Neuropsychiatry Centre, Department of Psychiatry, The University of Melbourne, Carlton, VIC,
Australia
†Centre for Mental Health, School of Health Sciences, Faculty of Health, Arts and Design, Swinburne
University of Technology, Hawthorn, VIC, Australia
‡The University of Texas Health Science Center at Houston, McGovern Medical School, Department of
Psychiatry and Behavioral Sciences, Houston, TX, United States
§Orygen, The National Centre of Excellence in Youth Mental Health, Parkville, VIC, Australia
¶The Centre for Youth Mental Health, The University of Melbourne, Parkville, VIC, Australia

Introduction

Bipolar disorder (BD) and schizophrenia (Sz) spectrum disorders,
including Sz and schizoaffective disorder, are debilitating psychiatric illnesses

with shared genetic etiology and overlapping phenotypic expressions

(International Schizophrenia Consortium et al., 2009; Laursen, Agerbo,

& Pedersen, 2009; Van Rheenen et al., 2016). A significant amount of lit-

erature has highlighted that patients with Sz-spectrum disorders, and to a

lesser extent, BD, are characterized by deficits in social cognition (Mercer

& Becerra, 2013; Penn, Sanna, & Roberts, 2008). Social cognition is an

umbrella term describing the innate human ability to perceive, understand,

and regulate information about others and ourselves. Research under this

construct broadly focuses on how people process social information, with

emotion processing, theory of mind, attributional style, and social percep-

tion among the domains that have been of most interest in the behavioral

assessment of these disorders (Penn et al., 2008; Pinkham et al., 2014;

Pinkham, Penn, Green, & Harvey, 2016).

Emotion processing broadly describes the ability to perceive and use

emotions, and is typically measured in behavioral studies using perceptual
Social Cognition in Psychosis © 2019 Elsevier Inc.
https://doi.org/10.1016/B978-0-12-815315-4.00001-X All rights reserved.
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2 Tamsyn E. Van Rheenen et al.
tasks assessing the speed and accuracy with which several universally iden-

tifiable emotional expressions are recognized or discriminated from facial or

auditory-prosodic stimuli (Pinkham et al., 2014; Van Rheenen & Rossell,

2013a). Assessments of emotional intelligence, which measure the ability to

understand and manage emotions, are considered higher-level processes

under this domain. Theory of mind, or mentalizing, on the other hand,

describes the ability to decode and reason about the mental states of others

and ourselves. This not only allows for the generation of inferences about

what others are thinking or feeling, but enables the understanding that these

thoughts and feelings may be different from one’s own (Premack &

Woodruff, 1978). Given the multifaceted nature of theory of mind, the tasks

that have been used to behaviorally quantify it in Sz-spectrum disorders and

BD vary widely; some measure the extent to which one understands that

another person’s beliefs may be different from reality (first order false-

beliefs), while others measure the extent to which one can infer what

one person believes another may be thinking or feeling (second-order false

beliefs). Others measure the capacity for complex emotion recognition, or

the ability to infer the intentions, beliefs, or feelings of others by understand-

ing hints, metaphors, deception, irony, or sarcasm (Samam�e, Martino, &

Strejilevich, 2015).

While both emotion processing and theory of mind have been thor-

oughly covered in the behavioral social cognitive literature of both

Sz-spectrum disorders and BD, the domains of attributional style and social

perception have really only been addressed in the former. Attributional style

refers to the causal attribution of social events to internal or external sources,

and is typically measured through questionnaires that assess responses to

hypothetical scenarios (Penn et al., 2008; Pinkham et al., 2014; Pinkham,

Penn, et al., 2016). In contrast, social perception refers to context processing

and social knowledge that allows for the decoding and interpretation of

social cues that influence ones perception of another (Penn et al., 2008;

Pinkham et al., 2014; Pinkham, Penn, et al., 2016). Social perception differs

from emotion perception in that it requires the use of social cues to make

judgments about interpersonal interactions, such as intimacy and status

(Sergi, Rassovsky, Nuechterlein, & Green, 2006), rather than the underly-

ing mood state. It is typically measured using video-based assessments that

require decoding of important interactions depicted in brief movie scenes.

In Sz-spectrum disorders, several studies have shown that poor social

cognitive ability directly contributes to poor functional status (Brekke,

Kay, Lee, & Green, 2005; Horan et al., 2012; Kee, Green, Mintz, &
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Brekke, 2003); even acting as a mediator of the detrimental influence of

neurocognitive impairment on functional outcomes (Addington, Girard,

Christensen, & Addington, 2010; Addington, Saeedi, & Addington,

2006a). In BD, the relationship between social cognition and functioning

has been far less studied, but recent research suggests that it may act as a mod-

erator, rather than a mediator, for the negative influence of neurocognitive

impairment on functional outcomes in this disorder (Ospina et al., 2018).

Irrespective of the direct or indirect nature of the link, the relevance that

social cognition and its component domains have to adapt to everyday func-

tioning is intuitive. Facial and prosodic emotional cues, for example, are

among the most readily available in the social environment, and the accurate

and timely perception of them is critical for decoding underlying emotional

states (Van Rheenen &Rossell, 2013a). Similarly, an ability to decode social

cues to infer the thoughts and emotional states of others and situate them

within a social context is critical to predicting other’s actions, and supporting

prosocial behaviors and interactions, which are key elements of occupational

and social success.

At present, it is unclear whether the behaviorally measured social cogni-

tive deficits evident in Sz-spectrum disorders are the same as those evident in

BD. In this chapter, we provide a brief overview of the current state of the

social cognitive literature on these disorders, with an aim to discuss overlaps

and differences in behavioral deficit characterization, their clinical correlates,

and their possible contributing factors. We begin with a summary and syn-

thesis of key findings within each illness class, arranged by the social cogni-

tive domains of interest to either BD or Sz-spectrum disorders, and broadly

covering both the early (i.e., pediatric/ultra-high risk (UHR)/first-episode

samples) and later (adult/established illness samples) periods of the illness

course. We then discuss points of convergence and divergence in the social

cognitive profile of both Sz-spectrum disorders and BD, before presenting

direction for further study in the field.
Early course Sz-spectrum disorders

Over the past two decades, research attention in Sz-spectrum disor-
ders has turned toward investigating the extent of social cognitive impair-

ments in its early illness phases, in an attempt to further characterize

symptoms of the disorder and highlight areas that may be responsive to early

intervention strategies. The early illness phase is generally comprised of
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individuals who are at UHR for developing psychosis (also termed “clinical

high risk,” and including those that are prodromal [�27%–35%] for a Sz-
spectrum disorder) (Miller et al., 2002; Nelson et al., 2013; Simon et al.,

2013; Yung et al., 1998), as well as individuals experiencing their first epi-

sode of psychosis (FEP). Although there is some variation as to the inclusion

criteria of FEP across studies, general criteria consist of (a) the first presen-

tation to psychiatric services and (b) an illness duration of less than 2years

(Healey, Bartholomeusz, & Penn, 2016). Social cognition has not been as

extensively studied in UHR populations relative to FEP and established

Sz-spectrum disorder groups; however, growing evidence suggests that

social cognitive impairments are evident in the UHR phase of psychosis,

with emotion processing and theory of mind being the most widely studied

social cognitive domains.

Ultra high risk for psychosis
Emotion processing
Studies that have investigated emotion processing in UHR groups are

largely consistent in their findings of impairments in individuals at UHR rel-

ative to healthy controls. The majority of work has addressed basic emotion

recognition as opposed to higher-level emotional intelligence, and recent

metaanalytic findings have shown significant moderate effect-sized deficits

in emotion recognition of faces in individuals at UHR relative to healthy

controls (van Donkersgoed, Wunderink, Nieboer, Aleman, &

Pijnenborg, 2015). Most studies to date have investigated the ability to rec-

ognize facial affect, and results largely demonstrate impairments in UHR

groups relative to healthy controls. However, it remains unclear whether

UHR individuals also show an impaired ability to discriminate between dif-

ferent emotions, with some studies reporting no significant differences

(Addington et al., 2006a; Corcoran et al., 2015). This may be because dis-

criminating emotions is thought to be less difficult than identifying emotions

(Addington et al., 2006a). A handful of studies have also reported deficits in

the ability to recognize prosodic affects (Amminger, Schafer, Klier, et al.,

2012; Thompson et al., 2012) in UHR individuals relative to controls, indi-

cating that deficits in basic emotion processing are detectable across a variety

of tasks administered.

The MSCEIT is an emotional-intelligence task that assesses the percep-

tion, understanding, and management of emotions, and taps into a more

complex aspect of emotion processing. To date, two known studies have

evaluated this task inUHRpopulations, and both reported the UHRgroups
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to be intermediate in performance between that of healthy controls and FEP

individuals (Green et al., 2012; Thompson et al., 2012). However, only one

study (Green et al., 2012) reported significant deficits in the UHR group

relative to controls. Taken together, deficits in emotion processing in

UHR individuals may vary relative to task difficulty; however, results gen-

erally indicate emotion processing impairments in the UHR phase of psy-

chosis. This highlights the importance of evaluating different aspects of

emotion processing to further understand the extent to which this domain

of social cognition is impaired in UHR (Lincoln, Norkett, Frost, Gonzalez-

Heydrich, & D’Angelo, 2017).
Theory of mind
Studies that have investigated theory of mind in UHR groups are fairly con-

gruent in their findings of impaired theory of mind in individuals at UHR

relative to healthy controls. An initial metaanalysis (Bora & Pantelis, 2013)

showed a moderate effect size of theory of mind deficits in UHR groups in

comparison with controls, and this finding has since been replicated in two

later metaanalyses (Lee, Hong, Shin, & Kwon, 2015; van Donkersgoed

et al., 2015). Interestingly, deficits in UHR groups appear to be most con-

sistently reported on verbal, as opposed to nonverbal theory of mind tasks

(van Donkersgoed et al., 2015), with multiple studies reporting no signifi-

cant difference in visual theory of mind performance between UHR and

control groups (Brune et al., 2011; Chung, Kang, Shin, Yoo, & Kwon,

2008; Hur et al., 2013). This may be related to the increased cognitive effort

that is required for verbal tasks relative to nonverbal tasks (van Donkersgoed

et al., 2015).

Impaired social cognition is known to contribute to poor social func-

tioning, which is a well-established risk factor for transition to full-blown

psychosis (Gee & Cannon, 2011). Longitudinal studies have shown deficits

in theory of mind are more severe in UHR individuals who later transition

to psychosis compared with those who do not transition (Bora & Pantelis,

2013; Healey, Penn, Perkins,Woods, & Addington, 2013; Kim et al., 2011),

suggesting that theory of mind impairments may represent predictive

markers for psychosis onset in UHR groups. However, at present, the lon-

gitudinal literature is insufficient to deduce whether theory of mind deficits

significantly differ between UHR individuals who transition to psychosis

compared with those who do not.
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Social perception and attributional style
Studies that have investigated social perception in UHR populations are

sparse and inconsistent. Recent metaanalyses have shown social perception

and attributional style to be impaired in UHR (Lee et al., 2015; van

Donkersgoed et al., 2015), however, findings are not as congruent or abun-

dant in comparison with results generated from theory of mind and emotion

processing tasks. A handful of studies indicate impairments in social percep-

tion in UHR relative to controls, particularly for more complex tasks

(Couture, Penn, Addington, Woods, & Perkins, 2008; Gill et al., 2016;

Green et al., 2012; Healey et al., 2013). However, other studies have

reported no significant differences (Adolphs, Tranel, & Damasio, 1998;

Thompson et al., 2012). Interestingly, despite the few studies that have

explored attributional style in UHR populations (<5), some metaanalytic

findings (Lee et al., 2015) show it to be the social cognitive domain with

the largest effect size. It has since been suggested that attributional bias could

be the main driver of the overall decrease in social cognitive ability seen in

UHR individuals (Kohler et al., 2003). However, further work is necessary

to comprehensively understand whether these domains are truly disturbed in

the UHR phase of psychosis.

First-episode psychosis
Emotion processing
Relative to healthy controls, FEP individuals also show fairly consistent

impairments in basic emotion processing tasks, with the majority of studies

reporting deficits in facial emotion recognition overall (Healey et al., 2016).

With this said, a handful of studies have reported no significant differences

between groups (Achim, Ouellet, Roy, & Jackson, 2012; Dean et al., 2013;

Reske et al., 2009), however, the psychometric properties of the tests used in

the aforementioned studies are not well-validated. Studies that investigated

the identification of specific facial emotions found that negative emotions

(i.e., fear and sadness) are most consistently misinterpreted by FEP individ-

uals relative to controls (Amminger, Schafer, Papageorgiou, et al., 2012;

Comparelli et al., 2013; Healey et al., 2016; Kucharska-Pietura, David,

Masiak, & Phillips, 2005; Seiferth et al., 2009). Deficits in the ability to

detect emotion in prosody are also frequently reported in FEP groups rel-

ative to controls (Amminger, Schafer, Papageorgiou, et al., 2012;

Edwards, Pattison, Jackson, & Wales, 2001; Kucharska-Pietura et al.,

2005), with impairments in the perception of prosodic fear and sadness again

most often described. This finding of specific impairments in the ability to
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recognize negative emotions as opposed to positive emotions in FEP is con-

sistent with findings in established Sz-spectrum disorder cohorts, and may

reflect that positive emotions are generally easier to perceive (Kohler

et al., 2003). More challenging facial and prosodic emotion recognition tasks

are needed to account for ceiling effects, and thus more comprehensively

evaluate emotion recognition.

Substantially fewer studies have explored higher-level emotion

processing abilities in FEP. Some studies have shown significant deficits

in FEP groups relative to controls, by assessing emotional responses to a

series of hypothetical vignettes (Green et al., 2012; Mazza et al., 2013;

Thompson et al., 2012). However, as one study (Green et al., 2012) com-

bined samples of established Sz and FEP patients, its results may not be truly

representative of deficits in FEP. Higher-level emotion processing assessed

by the MSCEIT has also been shown to be impaired in FEP individuals rel-

ative to controls (Green et al., 2012; Thompson et al., 2012). Importantly,

studies that have assessed the stability of lower level (Addington et al., 2006a;

Hill et al., 2008) and higher level emotion processing (Horan et al., 2012) all

reported no significant change in task performance over three months (Hill

et al., 2008), 1 year (Addington et al., 2006a; Horan et al., 2012), and 5 years

(McCleery et al., 2016) in FEP. This suggests stability of emotion processing

impairments during the early illness phase of Sz-spectrum disorders,

however, further longitudinal work is required.

Theory of mind
The literature is largely consistent in reporting deficits in theory of mind in

FEP individuals relative to healthy controls, with the most frequently

reported and robust findings generated from studies that have assessed theory

of mind using verbal tasks (Healey et al., 2016). Studies that used nonverbal

theory of mind tasks also largely reported impaired theory of mind in FEP

individuals relative to controls; however, methodologically, many studies

did not control for the potential effect of neurocognition. The extent to

which deficits in social cognition can be explained by poor neurocognition

is a contentious topic in the field of cognitive research. Given that intact

social cognition is rare in the presence of poor neurocognition in Sz-

spectrum disorders, it has been suggested that general neurocognitive func-

tions are necessary, but not entirely sufficient, for social cognition (Minor &

Lysaker, 2014). Theory of mind performance has been found to correlate

with other cognitive abilities, such as intelligence quotient (IQ), executive

functioning, andmemory (Bora & Pantelis, 2013). It can therefore be argued
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that theory of mind deficits may not be independently related to the disor-

der, but instead may be reflective of neurocognitive impairment and the

general cognitive decline associated with psychosis. A recent review, how-

ever, found that deficits observed in theory of mind in FEP groups are not

entirely explained by general cognitive decline (Healey et al., 2016), indi-

cating that social and general cognition partly overlap in FEP, however,

impairments in single domains are also possible (Green et al., 2008).

Theory of mind deficits appear to remain stable over time in FEP

(between 6-month and 1-year follow-up periods) (Horan et al., 2012;

Sullivan et al., 2014; Ventura et al., 2015). With this said, the trajectory

of theory of mind ability in FEP has not been extensively compared with

the trajectory of theory of mind performance in healthy controls, thus lim-

iting the inferences that can be made as to the stability of this impairment in

early psychosis (Healey et al., 2016).

Social perception
Substantially less work has explored social perception in FEP, however,

findings once again are largely consistent in reporting deficits in FEP groups

relative to healthy controls (Healey et al., 2016). However, many studies did

not control for the effect of IQ, and given that social perception has been

shown to significantly correlate with neurocognition (Addington, Saeedi,

& Addington, 2006b), further work is necessary to determine whether def-

icits in social perception exist independent of general cognitive impairment

in FEP.

The few studies that have investigated the stability of social perception

deficits in FEP found performance to be stably impaired over a 1-year

(Addington et al., 2006b; Horan et al., 2012) and 5-year period

(McCleery et al., 2016). In a study by Addington et al. (2006b), the healthy

control group showed significant improvement in social perception perfor-

mance over time, while the FEP group did not. This suggests that the FEP

individuals are not exhibiting the same developmental improvements as seen

in healthy individuals. Further work mapping the trajectory of social cogni-

tion in healthy cohorts is necessary (Healey et al., 2016).

Attributional style
Findings from studies investigating attributional style in FEP have generated

mixed results. Findings from one study indicated that FEP individuals per-

ceived significantly more hostility in the intention of others compared with

controls; however, groups did not differ in overall intentionality, blame,
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anger, or aggression (An et al., 2010). Conversely, findings from another

study that focused on externalizing biases (So, Tang, & Leung, 2015)

showed FEP individuals were more likely to attribute positive (not negative)

events to oneself relative to healthy controls; however, this finding was not

replicated in other studies (Achim, Sutliff, Samson, Montreuil, & Lecomte,

2016; Fornells-Ambrojo &Garety, 2009). There is some evidence to suggest

that FEP individuals engage more in personalizing bias, that is, the tendency

to attribute negative events to others rather than the environment (Fornells-

Ambrojo &Garety, 2009), and this is particularly evident in FEP participants

that are experiencing greater delusional beliefs (Achim et al., 2016). It is dif-

ficult to draw conclusions about attributional style in FEP groups given stud-

ies are inconsistent in the features examined. However, overall, the limited

literature suggests that FEP individuals show an increased tendency to blame

and perceive hostility in others when responding to ambiguous situations

(Healey et al., 2016). To date, no known study has investigated attributional

style in FEP longitudinally.

Established Sz-spectrum disorders

An abundance of social cognitive research has been conducted in
established Sz-spectrum disorders, with the most extensive research related

to emotion processing and theory of mind. There is good evidence demon-

strating that social cognition is severely and stably impaired across three of

the four subdomains in established Sz-spectrum disorders. In the following

section we provide an overview of the available evidence in the four key

areas, drawing heavily on metaanalytic studies.
Emotion processing
Emotion processing is the social cognitive domain for which there is the

largest amount of empirical research in Sz-spectrum disorders. The first

comprehensive metaanalysis in this area was focused on facial emotion

processing, was comprised of 86 studies, and spanned literature published

between 1970 and 2007 (Kohler, Walker, Martin, Healey, & Moberg,

2010). Sz-spectrum patients had a large deficit in emotion processing ability

relative to healthy controls, with no significant difference in the magnitude

of the deficit between emotion processing tasks that assessed facial affect

identification (i.e., labeling an emotional expression) or discrimination

(i.e., differentiating emotional expressions). Further, effect size differences
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were not evident between studies that were comprised of only Sz patients,

and studies that were comprised of patients with Sz and other Sz-spectrum

diagnoses. Having a later age at illness onset, experiencing a higher level of

positive or negative symptoms, being an inpatient, and being treated with a

first- as opposed to second-generation antipsychotic were associated with

greater impairments in emotion processing. A subsequent later metaanalysis

also found a small positive effect of treatment; however, concluded that it

was too small to be of any clinical significance (Gabay, Kempton, &

Mehta, 2015). While the original metaanalysis (Kohler et al., 2010) found

that being of older age was associated with poorer performance, this was

not unique to the patient group, as the same relationship was observed in

healthy controls. In contrast, sex, race, duration of illness, education, and

antipsychotic dose did not influence emotion processing performance in

Sz-spectrum patients. A later metaanalysis showing large emotion processing

deficits in patients also found that age, education, sex, inpatient status, and

English-speaking status had no effects (Savla, Vella, Armstrong, Penn, &

Twamley, 2013), although patients with a longer illness duration did dem-

onstrate greater impairment. A more recent review of the literature confirms

that sex is not a major moderator of the emotion processing deficit in Sz

(Mote & Kring, 2016). These findings, along with evidence that emotion

processing is impaired in first-degree relatives of patients with a Sz-spectrum

disorder (Ay et al., 2016; Lavoie et al., 2013), point toward emotion

processing deficits being more of a trait, rather than state characteristic of

psychotic illness.

A long-standing historical debate regarding the nature of the facial emo-

tion processing deficit in Sz has centered around the relative contribution of

impaired face processing itself. Chan, Li, Cheung, and Gong (2010) con-

ducted a metaanalysis of 28 emotion processing studies, involving 1007

Sz-spectrum patients, and found not only a large emotion processing deficit,

but also a significant moderate-large performance deficit on the control task

relative to healthy participants. Given that Sz-spectrum patients are shown

to have basic perceptual face processing deficits (i.e., a deficit in recognizing

faces previously observed, posited to be due to an abnormal pattern of scan-

ning and encoding facial features) ( Joshua, 2010; Joshua, Van Rheenen,

Castle, & Rossell, 2016; Van Rheenen, Joshua, Castle, & Rossell, 2017),

the generalized versus specific deficit hypothesis of emotion processing

became a topic of hot debate. Similarly, the role of basic auditory perceptual

processing, in reference to recognition of emotions in speech, was similarly

questioned. Ventura, Wood, Jimenez, and Hellemann (2013) used
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metaanalytic techniques to specifically explore the degree of the relationship

between face recognition and emotion processing in 102 Sz-spectrum stud-

ies; they found that face recognition was highly correlated with not only

emotion processing of facial affect, but also of prosody. They proposed that

face recognition, a lower-level bottom-up process, is fundamentally linked

to higher order emotion processing, and as such should be considered closely

linked to social cognition. Ventura et al. (2013) further demonstrated that

facial recognition was moderately correlated with the majority of

MATRICS Consensus Cognitive Battery (MCCB) neurocognitive

domains, leading them to conclude that both face recognition and emotion

processing are part of a generalized social cognitive deficit. Indeed, given

that all four key social cognitive domains are impaired in Sz-spectrum dis-

orders, there does appear to be consensus for a global social cognitive deficit

(Browne et al., 2016), although this does not speak to the likely disparate

underlying neurobiological mechanisms driving impairment in individual

social cognitive abilities. The question remains as to what degree basic per-

ceptual face processing/recognition and emotion processing overlap (cur-

rently suggested to be 25%) (Ventura et al., 2013), and whether these

separate processes explain a unique variance in important clinical outcomes,

such as interpersonal functioning, which will have important implications

for targeted social cognitive treatment in the future.

In relation to emotion processing of prosody, there is relatively less lit-

erature, compared with facial emotion processing in Sz (Edwards, Jackson,

& Pattison, 2002; Hoekert, Kahn, Pijnenborg, & Aleman, 2007). Of the

empirical evidence that does exist, the finding of a significant deficit is con-

sistent and robust. Hoekert et al. (2007) metaanalyzed prosodic emotion

processing data from 17 studies comprised of 623 patients, and found that

Sz-spectrum patients displayed large receptive emotional prosody deficits

compared with healthy controls. Based on data from 11 of the 17 studies,

they also found that expressive emotional prosody was impaired, and may

be associated with more severe negative symptoms, although there was

insufficient symptomatology data to assess this relationship. Unlike with

facial emotion processing, Hoekert et al. (2007) found no moderating effects

of any variables examined, including age, sex, education, illness duration,

inpatient status, or medication status. They did, however, find significant

heterogeneity among studies, which may be related to the varying types

of emotion processing prosody tasks employed, which differed in the number

of emotions used, stimuli and sex of speaker, and level of overall

neurocognitive demands (i.e., attentional, semantic, working memory, etc.)
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(Hoekert et al., 2007). While the majority of extant research suggests

that poor recognition of negative emotions is common, deficits in the

processing of happy/positive affects have been found in a study in which

it has been linked to clinical symptomatology (Tseng et al., 2013). Thus, fur-

ther research, including that which employs novel tasks assessing a range of

positive emotions, is needed in this area. Last, akin to perceptual face

processing, Sz-spectrum patients are impaired in basic pitch perception

(assessed, for example, with a tone-matching task), and efforts should be made

to develop better tasks that assess these disparate, yet overlapping, abilities

(Petkova et al., 2014).

In the early 2000s an increasing number of Sz researchers began assessing

the higher-level emotion processing construct “emotional intelligence,”

providing evidence for impairment across the broad domain of emotional

intelligence in established Sz-spectrum disorders (Dawson, Kettler,

Burton, & Galletly, 2012; Frajo-Apor, Pardeller, Kemmler, Welte, &

Hofer, 2016; McCleery et al., 2016) that has been found to be stable over

a 5-year follow-up period (McCleery et al., 2016). As with other measures of

emotion processing, there are questions regarding the relative contribution

of basic neurocognition to emotional intelligence, with Frajo-Apor and col-

leagues (Frajo-Apor, Pardeller, et al., 2016) finding that after controlling for

general cognitive skills, only the managing emotions branch of the Mayer-

Salovey Emotional Intelligence Test (MSCIET) remained significantly

impaired in patients, compared with healthy controls.
Theory of mind
Impaired theory of mind was first implicated in Sz in 1992 (Frith, 1992).

Since then, there has been a wealth of evidence to demonstrate that a theory

of mind deficit is a severe and inherent feature of established Sz-spectrum

illnesses. The first metaanalysis covering 29 studies comprised of 831 patients

found a highly significant large overall theory of mind deficit in patients rel-

ative to healthy controls (Sprong, Schothorst, Vos, Hox, & van Engeland,

2007). When patients were divided into subgroups based on symptom

profile (i.e., paranoid, disorganized, nondisorganized, and remitted), disor-

ganized patients appeared to be more impaired than the other subgroups;

however, remitted Sz-spectrum patients were still significantly impaired

relative to the control group. A subsequent metaanalysis by Bora, Yucel,

and Pantelis (2009) comprised of 1181 patients and 36 studies similarly

showed large effect size differences for both remitted and nonremitted



13Characterization of social cognitive deficits
patients, compared with controls. These metaanalyses additionally took into

consideration the diverse nature of different types of theory of mind tasks,

and despite the variability in the degree of difficulty, the construct targeted

(e.g., first-order compared with second-order tasks), and the mode of stim-

ulus delivery (i.e., verbal, visual), mean effect sizes were generally found to

be similar, indicating that the full breadth of theory of mind subconstructs

examined are impaired in the established illness stage. Nonetheless, there

was some heterogeneity for effect size distributions in studies using first

and/or second-order tasks (Sprong et al., 2007) and false-belief stories/

sequencing (Bora et al., 2009), while indirect speech and intention-

inferencing tasks demonstrated homogeneity. Bora and colleagues (Bora

et al., 2009) found that only the individual tasks “Reading the Mind in

the Eyes” and the “Hinting Task,” produced consistent effects. There is

some trend level evidence for greater impairment in second- as opposed

to first-order theory of mind tasks (Bora et al., 2009), and in verbal as

opposed to visual theory of mind tasks (Chung, Barch, & Strube, 2014).

Overall, heterogeneity found within different types of theory of mind mea-

sures is not explained by age, sex, or education.

The finding of impaired theory of mind in remitted Sz-spectrum

patients, along with evidence of impaired theory of mind in first-degree rel-

ative of patients (Ay et al., 2016; Bora & Pantelis, 2013; Lavoie et al., 2013),

suggests that theory of mind deficits may be more trait- rather than state-

dependent features of the illness. However, the magnitude of the deficit

was somewhat dampened in the remitted patients, implicating additional

state-dependent influences of psychopathology on theory of mind perfor-

mance. There is some inconsistency in metaanalytic results regarding the

influence of other variables, such as IQ, age at illness onset, and duration

of illness on theory of mind performance; Bora et al. (2009) found that lower

IQ had a significant negative effect on theory of mind performance for

patients in remission, but in general, IQ has been shown to explain mini-

mal/nonsignificant variance in the theory of mind deficit of nonremitted

Sz-spectrum patients (Bora et al., 2009; Sprong et al., 2007). Patients with

longer illness durations have also been found to perform worse on theory of

mind tasks; however, Bora et al. (2009) found this to be only a trend level

effect, and other metaanalyses similarly failed to find statistically significant

effects of illness duration (Savla et al., 2013), providing greater support for

theory of mind deficits being trait-driven characteristics of the disorder.

Antipsychotic medication dose (Bora et al., 2009), English-speaking status,

and inpatient status (Savla et al., 2013) have also been found to have no sig-

nificant effects on theory of mind performance.
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It should be acknowledged that the psychometric properties of many

theory of mind tasks have been called into question, and establishment of

a consensus battery is underway (Pinkham et al., 2014b). In addition, results

from a more recent unpublished metaanalysis were presented at the 16th

International Congress on Schizophrenia Research in 2017 (Gilleen, Xie,

& Strelchuk, 2017), and suggest some inconsistencies with the reported

metaanalytic results described herein. The preliminary findings from this

metaanalysis, which were comprised of 74 theory of mind studies and

3555 Sz-spectrum patients, showed consistent large deficits across the differ-

ent theory of mind task domains (i.e., verbal intentions, indirect speech,

faux-pas first- and second-order false beliefs, and emotion theory of mind),

with the largest deficit observed for verbal intention tasks. However, surpris-

ingly, there was no significant impairment in performance of visual intention

tasks, which is inconsistent with previous metaanalyses. It is difficult to spec-

ulate as to the reason for this incongruent finding, given the minimal infor-

mation provided; however, it is possible that the method for grouping

theory of mind tasks differs from previous metaanalytic studies. Given that

the full manuscript has yet to be published, the preliminary findings from this

metaanalysis should be viewed with caution.
Social perception
Savla et al.’s (2013) metaanalysis of 13 social perception studies comprised of

503 patients found this social cognitive domain to be significantly impaired

in Sz-spectrum patients relative to controls. Consistent with findings in

emotion processing and theory of mind domains, the magnitude of this

effect was large. Of the potential moderating variables examined, only inpa-

tient status had a significant effect, where being an inpatient corresponded to

poorer performance. There were no effects of age, education, illness dura-

tion, English-speaking status, or first-episode status. There was, however,

significant heterogeneity between studies, and this is likely related to the dif-

fering social perception tasks employed. In 2012, a panel of experts reached a

consensus on the best available social cognitive measures for use in Sz

research; only the relationships across domains (RAD) was selected for

the measure of social perception (Pinkham et al., 2014b). McCleery et al.

(2016) recently found that social perception as measured with the RAD

was stably impaired over a 5-year period in Sz-spectrum patients. Since this

study was conducted, the RAD, among the other social cognitive measures

put forward by the panel of experts, was further psychometrically evaluated
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in a sample of 179 Sz-spectrum patients. While social perception perfor-

mance was significantly impaired in patients relative to controls, the

RAD demonstrated weak characteristics (e.g., floor effects with 43% of

patients scoring at or below chance) and was not recommended for use

in clinical trials (Pinkham, Penn, et al., 2016). Two other measures that have

previously been used to assess social perception include the Trustworthiness

Task and the Profile of Nonverbal Sensitivity Test; these measures appeared

in a metaanalysis of two studies examining social perception ability of

first-degree relatives (N¼45) of Sz-spectrum patients (Lavoie et al.,

2013). First-degree relatives were moderately impaired in social perception

in comparison with healthy controls. While the psychometric properties of

these measures have been called into question, there is nonetheless some evi-

dence to suggest that social perception deficits are trait characteristics of

Sz-spectrum illnesses.
Attributional style
Of the four key social cognitive abilities identified as being implicated in Sz-

spectrum disorders, attributional style is the area with the least amount of

empirical evidence. Savla et al.’s (2013) metaanalysis of 5 studies (comprising

255 patients) analyzed personalizing bias and externalizing bias separately,

given that all included studies used the Internal, Personal, and Situational

Attributions Questionnaire (IPSAQ). There were no significant differences

in the degree of bias on either the personalizing bias or externalizing bias

scale between Sz-spectrum patients and healthy controls. Even when the

analysis was restricted to include only patients who presented with persecu-

tory delusions, there were still no significant effects of group. Conversely, a

later study consisting of 258 Sz-spectrum patients, and employing a revised

version of the IPSAQ that permitted participants to rate the degree of the

contribution of personal, internal, and situational factors in important life

events, found that patients had a significantly reduced externalizing bias,

and more often blamed themselves for negative events, compared with

healthy controls (Mehl et al., 2014). In addition, having a pronounced per-

sonalizing bias (in this measure, personalizing bias specifically referred to

blaming others for negative events) independently predicted persecutory

delusions and symptoms of depression. Within the patient population with

persecutory delusions, two subgroups were identified; one that had a pro-

nounced personalizing bias, and one that presented with a “self-blaming”

attributional style. This led authors to conclude that attribution style in
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Sz-spectrum disorders may be more of a state, rather than trait-driven char-

acteristic, which requires further investigation. Additionally, there has been

some suggestion that the presence of comorbid social anxiety may be asso-

ciated with Sz-spectrum patients having a lower externalizing bias in com-

parison with controls (Achim et al., 2016). Of interest, a recent large study

(N¼170 Sz-spectrum patients) failed to find any moderating effects of age,

sex, or race on attributional style (Pinkham, Kelsven, Kouros, Harvey, &

Penn, 2017).

As with social perception, the validity and reliability of currently avail-

able measures have been criticized, and only the Ambiguous Intentions Hos-

tility Questionnaire (AIHQ) was recommended for further evaluation by

the previously-mentioned panel of experts (Pinkham et al., 2014b). Sz-

spectrum patients have been found to score higher than controls on the sub-

scales AIHQ hostility bias and AIHQ blame score (Pinkham, Penn, et al.,

2016), with paranoid Sz patients displaying a greater tendency to appraise

ambiguous social situations as hostile, and to more often attribute blame

to other individuals, compared with nonparanoid patients (Pinkham,

Harvey, & Penn, 2016). However, the AIHQ has weak psychometric prop-

erties, with internal consistency for both the aggression bias and blame score

well below industry standards (Pinkham, Penn, et al., 2016). Further, factor

analysis conducted on several social cognitive measures identified a two-

factor structure in a Sz-spectrum sample, where hostile attributional style

was identified as being independent to the social cognition skill factor

(Buck, Healey, Gagen, Roberts, & Penn, 2016). In summary, the findings

regarding attributional bias in established Sz-spectrum disorders is extremely

mixed, and development of new, more reliable measures is needed before

conclusions can be drawn.
Pediatric and early course BD

While early course Sz-spectrum disorder research has very clearly
defined criteria for classification into UHR or FEP groups, research on early

course BD has not explicitly followed the same convention. In particular,

there is no social cognitive research on prodromal BD akin to that on

UHR for psychosis. Rather, groups considered at high risk for BD are com-

prised of youths (children or adolescents) with a genetic predisposition for

the illness by proxy of having a parent or sibling with a BD diagnosis. Avail-

able research on social cognition in early course BD focuses on at-risk groups
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by this definition, as well as youth diagnosed with BD—henceforth referred

to as pediatric BD (PBD)—and individuals assessed after seeking treatment

for their first psychotic episode of BD. Early course BD research assessing

social cognition comprehensively is sparse, with a single study reporting that

offspring of BD patients were rated by their parents as having more difficul-

ties with social reciprocity, social cognition, social awareness, social commu-

nication, social motivation, and autistic mannerisms than their control

counterparts (Whitney et al., 2013). Other research, albeit limited, has

mainly been studied behaviorally in the context of emotion perception,

and to a lesser extent, theory of mind. In the following section we provide

an overview of the extant literature in these areas.
Emotion processing
To our knowledge, there have been only three behavioral studies of emo-

tion processing published in youth at risk for BD. Whitney et al. (2013)

failed to find an emotion recognition deficit in at-risk offspring of BD

patients assessed on two emotion perception tasks. However, Brotman

et al. (2008) reported that compared with their healthy counterparts, a group

of unaffected siblings and offspring of BD patients were significantly less

accurate at labeling the expressions of both child and adult faces. Impor-

tantly, the performance of this at-risk group did not differ from that of a

PBD group. Similar findings were evident in another study, in which both

PBD and at-risk youth were shown to require greater emotional intensity to

correctly recognize facial expressions than healthy controls (Brotman et al.,

2008). This abnormality was evident across several emotions, including

happiness, surprise, fear, sadness, anger, and disgust.

Few studies have examined facial processing in PBD samples exclusively,

but there is some further evidence of poor recognition of happy, sad, and

fearful faces in adolescents with the illness (McClure, Pope, Hoberman,

Pine, & Leibenluft, 2003). Impaired recognition of disgust, fear, and sadness

has been partially attributed to the individual’s current mood state, as some

studies of manic adult patients show specific BD difficulties in recognizing

fear and disgust (Rocca, Heuvel, Caetano, & Lafer, 2009). Children with

BD may display an overall tendency to rate neutral faces as being more neg-

ative than healthy controls (Rich et al., 2006), and are likely to label angry

facial expression as sad (Wegbreit et al., 2015). Even during the euthymic

phase, PBD patients are prone to perceive extremely sad, and to a lesser

extent, extremely happy facial expressions, as more moderate in intensity



18 Tamsyn E. Van Rheenen et al.
than their healthy counterparts (Rich et al., 2006; Schenkel, Pavuluri,

Herbener, Harral, & Sweeney, 2007). This finding suggests that PBD

patients may have learned to “tone down” the evaluation of intense affective

stimuli to attenuate their emotional impact. Further, there appears to be an

interaction between age and diagnosis in PBD, with younger PBD patients

making more facial emotion recognition errors than healthy controls

(Carter, Mundo, Parikh, & Kennedy, 2003; Wegbreit et al., 2015). As

the experimental designs and statistical analyses that generated these findings

accounted for medications, comorbidities, substance use, mood state, and

global functioning, they support a hypothesis of disruption to the develop-

ment of social cognitive abilities in PBD. First-episode BD patients also

appear to have the same difficulties in recognizing mild expressions of hap-

piness and sadness during both acute episodes, and after stabilization on

pharmacological treatment (Daros, Ruocco, Reilly, Harris, & Sweeney,

2014). Thus, emotion recognition deficits in BD may be trait markers of

the disease that may not immediately improve with acute pharmacologic

treatment and clinical stabilization.
Theory of mind
To date, few studies have directly investigated theory of mind in samples of

at-risk for BD youth or PBD. In the single study of theory of mind in an at-

risk for BD group, no deficit was apparent on a task that tapped into aspects

of theory of mind, ranging from basic to more complex (Whitney et al.,

2013). However, evidence shows that patients with PBD, specifically those

with BD I, encounter greater difficulties in understanding other individuals’

feelings and intentions when compared with their age-matched peers

(Schenkel, Chamberlain, & Towne, 2014). One study linked manic symp-

toms to poorer performance on theory of mind tasks, specifically when it

involved negative emotional stimuli. The authors argued that manic patients

find it difficult to process negative stimuli, and are more likely to focus on

themselves, rather than understand another person’s perspective (Kerr,

Dunbar, & Bentall, 2003). Another study revealed that PBD patients

encounter difficulties in formulating socially appropriate responses during

interpersonal situations (McClure et al., 2005). Schenkel, Marlow-

O’Connor,Moss, Sweeney, and Pavuluri (2008) found a positive association

between early theory of mind deficits and early BD onset, suggesting that

BD interferes with the development of social cognitive skills. Some evidence

suggests that the impaired social-cognitive skills observed in PBD may also
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be due to deficits in processing contextual cues to infer others’ states of mind,

and difficulties in understanding expressive aspects of pragmatic linguistic

skills (appropriate use and interpretation of verbal/nonverbal language)

(McClure et al., 2005).

A source of potential limitations in this domain is related to the type of

tests administered. Some theory of mind tests reflected the real world, and

included verbal and visual cues, and tapped into attentional, executive func-

tions, and facial emotion processing systems (e.g., hinting task, eyes test).

Others primarily included vignettes to examine intentions and thoughts,

and may not provide a broad overview of the individual’s cognitive func-

tions (Tonelli, 2009). Given the limited number of studies in theory of mind

and PBD, and the role of theory of mind in the development of social cog-

nitive skills, additional studies in this field are urgently needed. Some

thought should also be given to the type of theory of mind measures, and

a more comprehensive battery should be used.

Established BD

While the literature on social cognition in adult BD is significantly
smaller than that of Sz-spectrum disorders, there has been an increased inter-

est in this domain in recent years. While only a few studies have focused on

attributional style in BD cohorts, muchmore focus has been dedicated to the

areas of theory of mind and emotion processing. The majority of work on

the latter addresses basic emotion perception, and there are a small number

of studies on higher-level emotional intelligence. In the following section

we provide an overview of findings related to these three areas.
Emotion processing
Undoubtedly, the area of most focus in the behavioral emotion processing

BD literature concerns the lower-level perception of facial emotions.

Although there are exceptions, several studies provide evidence of a modest,

but consistent deficit in the overall recognition of facial expressions in

patients with BD that is present irrespective of current mood state, and

not influenced by current mood symptoms (Mercer & Becerra, 2013;

Samam�e et al., 2015; Samam�e, Martino, & Strejilevich, 2012; Van

Rheenen & Rossell, 2013a). There is some evidence that this general

impairment is more heavily driven by difficulties in the recognition of spe-

cific emotions, including anger and fear, and not others, such as happiness or
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sadness (Samam�e et al., 2015). Some studies also suggest that patients with

BD misattribute emotion to neutral facial expressions more frequently than

controls (Thaler et al., 2013). A recent comprehensive study of facial emo-

tion recognition in BD patients showed evidence of a consistent, albeit sub-

tle impairment that is evident regardless of specific experimental stimuli/

tasks, emotions, or expressive intensities (Van Rheenen & Rossell,

2014a). The precise cognitive mechanisms underlying this are not currently

clear, but recent work has implicated the contribution of abnormal

processing of spatial relationships between facial features, as well as poor gen-

eral cognitive ability ( Joshua et al., 2016; Van Rheenen, Joshua, et al., 2017;

Van Rheenen, Meyer, & Rossell, 2014; Van Rheenen & Rossell, 2016).

Facial emotion recognition impairment in BD does not appear to repre-

sent an endophenotypic marker of the disorder, given limited evidence of

impairment in first-degree relatives in the handful of studies examining

the contribution of familial heritability (Bora & €Ozerdem, 2017). Thus,

the impairment may represent a factor secondary to the disorder’s expres-

sion. Additional rigorous studies in unaffected relatives are needed to con-

firm this, given that illness-related factors, including duration of illness or

subclinical mood symptomatology, have not been associated with facial

emotion recognition in metaanalyses (Samam�e et al., 2012, 2015). Rele-

vantly, there is some evidence indicating that facial emotion recognition

impairment may be selective to only those BD patients who have experi-

enced psychotic symptoms (Thaler et al., 2013). While the majority of stud-

ies have not reported separate analyses for those with or without a psychosis

history, this does raise the potential that the deficit arises as a function of vul-

nerability to psychosis.

A recent metaanalysis showed that facial emotion recognition impair-

ment in BD, although more subtle, is similar to that evident in Sz-spectrum

disorders (Bora & Pantelis, 2016). However, empirical studies suggest that

BD patients show less consistent impairments across different facial emotion

recognition tasks (Rossell, Van Rheenen, Joshua, O’Regan, & Gogos,

2014), and a smaller magnitude of patient-control differences in terms of

general accuracy than those with Sz-spectrum disorders (Bora & Pantelis,

2016; Goghari & Sponheim, 2013; Ruocco et al., 2014). A large study from

the BSNIP consortium (Ruocco et al., 2014) comparing Sz, schizoaffective

disorder, and BD patients with a psychosis history, showed that all patient

groups were impaired at recognizing angry and neutral expressions com-

pared with controls. Sz patients were also less accurate at recognizing fear

and sadness than BD patients, and were the only patient group to show def-

icits in the recognition of happy faces compared with controls. Here, neutral
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stimuli were misinterpreted as either sad or happy, partially supporting pre-

vious findings showing misattribution of neutral faces to negatively valenced

emotions in patients with Sz and BD with a psychosis history, but not BD

patients without a psychosis history.

Preliminary research suggests that the observed deficits in facial emotion

recognition inBDcannot be offset by the concurrent processing of emotional

prosody (Van Rheenen &Rossell, 2014b). However, the limited number of

studies examining prosodic emotion processing in samples with BDmakes it

difficult to determinewhether this is due to the presence of a concurrent pro-

sodic emotion recognition impairment, or a specificdeficit in thehigherorder

integration of stimuli. Indeed, the few studies investigating emotional pros-

ody recognition in BD showmixed results (VanRheenen&Rossell, 2013a);

with slightly more reports of the presence of an impairment (Bozikas et al.,

2007; Hoertnagl et al., 2014; Hofer et al., 2010; Murphy & Cutting, 1990;

Rossell, Van Rheenen, Groot, Gogos, & Joshua, 2013; Van Rheenen &

Rossell, 2013b) than not (Edwards et al., 2001; Vaskinn et al., 2007;

Vederman et al., 2012). The extent to which this inconsistency is a function

of the use of different tasks across studies is not yet clear. Mixed reports of

impairments in male but not female patients (Van Rheenen & Rossell,

2013b) and vice versa (Bozikas et al., 2007), also calls into question the rele-

vance of gender, which has not been examined as a covariate in all studies.

The specificity or generalizability of an emotional prosody impairment

across emotions is also not clear, owing to study differences in the specific

emotions examined, and the limited number of studies providing data about

the identification of each emotion separately (Van Rheenen & Rossell,

2013a). Nonetheless, one study comparing patients with both BD and Sz

indicated comparable impairment in the identification of anger, with both

clinical groups misinterpreting anger as neutral prosody more frequently

than controls (Hoertnagl et al., 2014). In turn, the findings of another study

comparing patients with these disorders showed that while decrements in

the general identification of emotional prosody was comparable between

them, BD patients did not have the same difficulties in tuning out irrelevant

information when naming auditory emotional expressions as Sz-spectrum

patients (Rossell et al., 2013).

Taken together, the mixed findings regarding whether this basic percep-

tual ability is intact or impaired in BD indicate that concrete inferences about

its nature are currently unjustified. Further work addressing the current

methodological and statistical inconsistencies in the relevant literature are

critically required to provide a significant progression of our knowledge

in this area.
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Regarding higher-level aspects of emotion processing, a number of

recent studies in BD have included performance-based assessments to

understand components of emotional intelligence, most commonly using

the MSCIET. The full version of this test measures four branches of emo-

tional intelligence across a 141-item assessment. However, typically only

one branch—pertaining to the ability to manage one’s emotions, has been

assessed in BD because of its inclusion in the increasingly widely used

MCCB. Compared with Sz-spectrum disorders that consistently show sub-

stantial impairments, findings from BD studies using assessment of only this

branch have largely revealed an absence of impairment on this domain

(Burdick et al., 2011; Junghee et al., 2013; Nitzburg, Burdick, Malhotra,

& DeRosse, 2015; Sperry et al., 2015).

However, using the full MSCIET assessment, Aparicio et al. (2017)

found impairments of medium to large effect across all but one branch of

the test in a group of euthymic BD patients compared with controls.

Frajo-Apor, Kemmler, et al. (2016) also reported a small decrement in

the total MSCIET score (reflecting an emotional IQ) when comparing

the performance of BD patients with normative data. A subsequent study

by Varo et al. (2017) segregated a large euthymic BD sample into three sub-

groups based on MSCIET total scores that were equivocal, above, or below

normative means. Using this method, 69% of the sample was considered to

have normal levels of emotional intelligence. Only 12% of BD patients were

considered to have low-range emotional intelligence, with scores 20 points

below the normative average. This group showed the lowest cognitive, clin-

ical, and functional outcome scores of all emotional intelligence subgroups.

While the absence of direct comparisons to a control group limit these latter

studies, Varo et al.’s findings of variability in emotional intelligence on the

managing emotions branch of the MSCIET(Burdick et al., 2014;

Lewandowski, Baker, McCarthy, Norris, & €Ong€ur, 2017; Van Rheenen,

Lewandowski, et al., 2017) are consistent with recent work indicating

impairment on this test in only a subgroup of patients who show the most

substantial cognitive impairments (Lewandowski et al., 2017; VanRheenen,

Lewandowski, et al., 2017).
Theory of mind
There has been an increasing focus on theory of mind in BD in recent years,

with more than 35 papers published on the topic, and several of these in the

past 5 years. Metaanalytic findings indicate patient-control differences of
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small to medium effect (Bora, Bartholomeusz, & Pantelis, 2015; Samam�e
et al., 2012, 2015), which, although smaller than that of Sz-spectrum

(Bora & Pantelis, 2016), are generally comparable in magnitude across visual

versus verbal, and cognitive versus affective aspects of theory of mind (Bora

et al., 2015). The trait-relevance of the deficit is apparent, given its presence

across all mood phases of the illness (Bora et al., 2015). However, it does

appear to be exacerbated in symptomatic patients, with more severe manic

symptomatology associated with worse performance (Bora et al., 2015).

With exceptions (Wang, Roberts, Liang, Shi, & Wang, 2015), theory of

mind deficits have also been found in adult first-degree relatives of people

with BD (Reynolds, Van Rheenen, & Rossell, 2014; Santos et al., 2017;

Y€ucel et al., 2016), highlighting its potential as an endophenotypic marker

for the disorder. Indeed, a recent metaanalysis showed that these deficits,

while modest, were comparable in size with those seen in first-degree

relatives for neurocognitive performance (Bora & €Ozerdem, 2017).

Deficits elicited by the most commonly employed tasks—the “Reading

the Mind in the Eyes Test” and the “Faux Pas Test”—are consistently evi-

dent, although they have also been reported on other tasks indexing both

first and second-order theory of mind. Equivocal patient-control perfor-

mance on control components of these tasks suggests that the deficit, which

reflects abnormalities in both basic and complex components of theory of

mind, is unlikely to be a function of a general inability to understand social

relationships or causal connections (VanRheenen&Rossell, 2013c). None-

theless, some work does show that general cognitive impairment, especially

in executive functioning, may contribute (Bodnar & Rybakowski, 2017;

Ospina et al., 2018; Van Rheenen et al., 2014; Wang et al., 2018). Gender,

age, education, illness duration, and age of onset, however, are not predic-

tive of theory of mind in BD (Bora et al., 2015).
Attributional style
The research on attributional bias in adult BD is extremely scarce. Prelim-

inary work shows that symptomatic and remitted BD patients are more

likely to interpret hostility in ambiguous situations (Lahera et al., 2015),

and attribute negative events to either themselves (Knowles et al., 2007;

Lyon, Startup, & Bentall, 1999) or others, rather than the situation

(Lahera et al., 2015), than controls. Subthreshold depressive symptoms

appear to play a role in this bias (Lahera et al., 2015), but the role of other

clinical and demographic variables is not clear.
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Conclusions

In Sz-spectrum patients, facial and prosodic emotion processing def-
icits appear to be of large effect, and are stable and robust across illness phases.

While deficits in the overall recognition of emotions are evident, misinter-

pretation of negative, rather than positive, emotions is more common across

both facial and prosodic emotion processing. However, facial emotion

processing deficits appear to be influenced by state factors more so than

are deficits in the processing of emotional prosody. Nonetheless, the finding

of impaired facial emotion processing in early illness phases and in first

degree relatives of Sz-spectrum probands suggests that they are primarily

trait-like persistent features of the illness.

In contrast, facial emotion processing deficits in adult BD, while mood

state-independent, are of much smaller effect than that of Sz-spectrum

patients. However, consistent with Sz-spectrum findings, a generalized def-

icit in the overall processing of facial emotions appears to be replicable,

although the extent to which deficits are driven by patients with a psychosis

history is unclear. As in Sz-spectrum studies, there is evidence to suggest that

neutral facial expressions are ascribed emotional significance more fre-

quently by BD patients than controls. This effect has also been shown in

PBD patients, which, alongside other preliminary evidence, indicates that

facial emotion recognition deficits are present in the early course of BD.

The paucity of rigorous research on emotion processing in at-risk, pediatric,

and first-episode BD samples, however, limits conclusions about the stabil-

ity, magnitude, and robustness of the effect, as well as the time-point at

which the deficit is detectable, and whether it represents developmental

delay, developmental arrest, or performance decline.

As preliminary evidence does suggest that facial emotion processing

performance lacks specificity across Sz-spectrum disorders and BD in

early-stage illness, it is therefore unlikely to serve as a phenotypic marker

of transition to psychosis in UHR for psychosis populations. However, facial

emotion processing deficits have been found in unaffected relatives of

Sz-spectrum patients, but this is generally not reflected in studies of unaf-

fected relatives of probands with BD. Thus, facial emotion processing

performance may be valuable as an intermediate phenotype linking behavior

to underlying genetics in Sz-spectrum disorders, whereas deficits in BDmay

represent an outcome secondary to the illness course.
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Unlike the substantial literature showing prosody processing deficits

across illness phases in Sz-spectrum cohorts, emotional prosody in BD has

only been studied in the context of adults/established illness, where evidence

for impairment is inconsistent, at best. Studies reporting deficits in some BD

cohorts suggest a role for gender, which does not appear to be the case for

Sz-spectrumpatients. Likewise, only a proportionof adult BDpatients appear

to have impairments on emotional intelligence measures, while impairment

in this higher-level aspect of emotion processing is evident in both early- and

late-stageSz-spectrum illness. It is possible that the lowemotional intelligence

subgroup of BD patients presents with a similar symptom profile to

Sz-spectrum patients, but further work directly addressing this is necessary.

Theory of mind deficits are apparent in both Sz-spectrum and BD

patients, with verbal and nonverbal theory of mind effect sizes generally

comparable in established/adult illness. Although deficits are of a larger mag-

nitude in Sz-spectrum disorders, deficits are evident in remitted illness phases

for both disorders, as well as in unaffected relatives of probands. Thus, theory

of mind performance appears to represent an endophenotype that cuts across

diagnostic boundaries.

An increase in the magnitude of case-control effects of verbal theory of

mind deficits from the UHR stage to established Sz-spectrum illness suggests

a possible progressive decline in performance in these patients with increas-

ing illness length. However, this is inconsistent with cross-sectional data in

established Sz-spectrum patients showing that illness duration does not sig-

nificantly correlate with theory of mind. It is also inconsistent with longitu-

dinal research in FEP and established Sz-spectrum disorder. The inconsistent

finding of impairment in UHR samples is likely related to the heterogeneity

of the population and the dilution effect (given that not all UHR individuals

will go on to develop a Sz-spectrum disorder). Impairments on nonverbal

theory of mind tasks are also evident in FEP, but not as consistently as in

established illness. In contrast, there is limited research on theory of mind

in early-course BD, with a single study finding no deficits in individuals

at genetic risk for the illness, and another showing impairment in PBD

patients. In the absence of replication and longitudinal analysis, it is unclear

whether the early theory of mind deficit found in PBD is stable, but findings

in adult BD patients show that neither illness duration, nor age of onset,

contribute to theory of mind performance.

In both Sz-spectrum and BD patients, the impact of neurocognition on

facial emotion processing and theory of mind is not entirely clear, because

many studies (particularly in BD) do not adequately control for concurrent
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neurocognitive ability. Intact social cognition is unusual in the context of

impaired neurocognition, at least in Sz-spectrum disorders. Several correla-

tional studies in Sz-spectrum and BD patients do also indicate that neuro-

cognition predicts variance in both emotion recognition and theory of

mind (Addington et al., 2006a; Brekke et al., 2005; Van Rheenen et al.,

2014), albeit generally to only a small degree. However, in the context of

null effects of education and IQ scores, deficits on theory of mind tasks,

but generally not on cognitively relevant control tasks, suggests at least some

independence between neurocognition and theory of mind in both

disorders.

Discordantly, evidence of impairments on face processing control tasks

in patients with established Sz-spectrum disorders suggest that facial emotion

recognition deficits arise as part of a global cognitive deficit. Two recent

studies provide evidence for the influence of face processing itself on facial

emotion recognition; the first indicating impaired face processing perfor-

mance on a task assessing the use of featural and configural face processing

strategies( Joshua et al., 2016), and the second indicating impaired recogni-

tion of emotional faces in contexts in which both featural and configural face

information was manipulated (Van Rheenen, Joshua, et al., 2017). In both

of these studies, a selective impairment in only configural face processing of

emotional and neutral faces was evident in BD patients. This discrepancy in

the results of each cohort may explain the greater magnitude of facial emo-

tion recognition impairments in Sz-spectrum compared with BD, given that

BD patients appear to have some residual capacity for compensation using

another face processing strategy when processing emotional faces (Van

Rheenen, Joshua, et al., 2017). This is consistent with findings in BD show-

ing a smaller magnitude of neurocognitive deficits relative to Sz-spectrum

patients, and suggests that differences in the factors that mediate/moderate

social cognition between disorders can partially explain differences in the

magnitude of social cognitive deficits as well. This hypothesis is supported

by statistical evidence from a recent metaanalytic in which greater

neurocognitive impairment in Sz explicitly contributed to Sz-BD group dif-

ferences in social cognition (Bora & Pantelis, 2016).

Given available evidence, it is clear that the literature on theory of mind

and emotion processing in both Sz-spectrum and BD patients is much more

comprehensive than that of social perception and attributional style. How-

ever, metaanalyses in Sz-spectrum disorders do show large patient-control

effect size deficits for social perception that are evident in both FEP and

established samples, are independent of age and illness duration, and remain
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stable for at least 5 years following illness onset. Similarly, hostile and per-

sonalizing biases are evident in both FEP and established Sz-spectrum sam-

ples. These findings are consistent with the limited research on attributional

style in adult BD. However, as both depressive and psychotic symptoms are

suggested to play a role in perpetuating these biases in BD and Sz-spectrum

patients respectively, it appears that abnormal attributional style may repre-

sent a state, rather than a trait-like feature, in these disorders.

In summary, current evidence suggests that behavioral deficits in emo-

tion processing, theory of mind, and attributional style cut across diagnostic

boundaries of Sz-spectrum disorders and BD. At a surface level, differences

appear to be quantitative rather than qualitative in nature, with both theory

of mind and emotion processing deficits representing primarily trait-like ill-

ness features. The large overlap in social cognitive deficits between patients

on this illness spectrum provides further support for a shift away from noso-

logical categorization toward a transdiagnostic approach (Cuthbert & Insel,

2010), where specific phenomenology, such as emotion processing and the-

ory of mind, may be utilized to predict illness outcomes and aid in treatment

planning, irrespective of clinical diagnosis. Nonetheless, it is clear that fur-

ther work covering all four identified domains of social cognition in these

disorders will be important for progressing this approach and generating

knowledge regarding the extent to which moderating/mediating factors

contributing to social cognitive deficits overlap across disorders.

Such research should aim to overcome methodological assessment con-

cerns in order to more clearly probe these constructs and rule out confounds.

In particular, further research emphasis on social cognition in the early

course of BD is crucial for comparison purposes, but also to provide insight

into whether social cognitive impairments in established/adult BD are

related to the expression of the illness, or are present prior to the manifes-

tation of its descriptive mood symptoms. Further studies in well-

characterized, unaffected, first-degree relative cohorts of probands with

these disorders would complement this. Indeed, in Sz-spectrum research,

the presence of lower-level emotion processing and theory of mind impair-

ments in family members, patients in the UHR stage, those having recently

experienced a first psychotic episode, and those with established illness sug-

gests that social cognitive abnormalities follow a neurodevelopmental trajec-

tory, and links more clearly to a primary genetic etiology than to secondary

illness outcomes. It is difficult to draw the same conclusions in BD, given the

paucity of research investigating the trajectory of social cognitive changes

from early to late illness stages, and research involving first-degree relatives.
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The definition of paranoia and persecutory ideation

Paranoia has been defined as “the exaggerated or unfounded fear that
others are trying to hurt, upset, or annoy you” (Cheng, 2008, p. 321). How-

ever, paranoia has diverse meanings (Freeman & Garety, 2000), and there is

still much confusion regarding its definition (Manschreck, 1992). In a similar

manner to the widespread use and misuse of the term “bipolar,” the word

“paranoia” is now commonly used in everyday language to typically convey

an individual’s general suspiciousness. Within the fields of psychology and

psychiatry, the terms “paranoia” and “persecutory ideas” are often used

interchangeably, yet they are viewed as different concepts by leading

researchers in the field (Freeman & Garety, 2000). Traditionally, paranoia

has been operationalized as a key feature or specific symptom of a number

of severe psychiatric disorders, such as schizophrenia, paranoid personality

disorder, major depression, and bipolar disorder. According to

Manschreck (1992), the paranoid patient was commonly viewed as someone

who was “disruptive, disturbed, or disturbing to others” (p. 242). However,

according to Freeman and Garety (2000), paranoia is a much broader psy-

chological construct, and its focus extends beyond the persecutory themes of

ongoing threat and harm to self, to include such presentations as general sus-

piciousness, ideas of reference, grandiosity, and unsubstantiated jealousy

(Freeman & Garety, 2000; McKay, Langdon, & Coltheart, 2007). These

authors argue that paranoia is a clinical topic worthy of investigation in

its “own right,” especially in nonclinical individuals (Freeman &

Freeman, 2009, p. 585).
Social Cognition in Psychosis © 2019 Elsevier Inc.
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The term “paranoia” (or “paranoeo”) was first introduced in the writings

of the ancient Greeks, and at the time, the concept held little diagnostic pur-

pose, despite being synonymous with a person who was “crazy” or “out of

their mind” (Lewis, 1970, p. 2). However, even dating back to the ancient

Greeks, there appeared to be some indication that paranoid beliefs existed on

a continuum with normal beliefs, with the paranoia definition ranging from

terms such as “crazy” (a clinical disorder) to “thinking amiss” (a nonclinical

experience) (Lewis, 1970, p. 2). In the latter half of the 19th century, para-

noia began to be perceived as a clinically significant construct, and was first

linked with delusional beliefs, specifically a person demonstrating “abnormal

judgment about the relationship between the self and outer world” (Lewis,

1970, p. 4).

Paranoia (and other symptoms of psychosis) can be conceptualized along

a continuum, with normality, in that experiences resembling psychosis are

prevalent in a significant amount of individuals who do not meet diagnostic

criteria for mental disorders (Strauss, 1969; VanOs, Hanssen, Bijl, &Ravelli,

2000). Paranoid ideation is frequently reported in the general population, in

both adolescents and adults, with conservative estimates ranging between

10% and 24% (Altman, Collins, & Mundy, 1997; Freeman et al., 2011).

Theoretically, a spectrum of paranoid beliefs (“The paranoia hierarchy”)

is hypothesized to exist, with social evaluative concerns and minor suspi-

cions at a mild end, whereas severe paranoid delusions are at the extreme

end (Freeman, Garety, et al., 2005). Implicating the social nature of paranoia

in a large English representative sample, various levels of paranoia were asso-

ciated with diverse social factors, such as being single or divorced, suffering

from poverty, living in densely populated areas, less social support, finding

the neighborhood unsafe, not feeling connected to others in the area, and

also experiencing stress at work (Freeman et al., 2011). A taxometric analysis

of scores on a self-report paranoia questionnaire was performed recently in a

heterogeneous sample of almost 3000 participants, comprised of individuals

from the general population, individuals at risk for psychosis, and also patients

diagnosedwith psychosis (Elahi,Algorta,Varese,McIntyre,&Bentall, 2017).

The results supported the dimensional latent structure of paranoia, implicat-

ing a continuum between clinical and nonclinical manifestations of paranoia.

Yet, it should be kept inmind that qualitative differences between clinical and

nonclinical forms of paranoia might exist, such as the degree of control over

the paranoid thoughts, whether the individual thinks that persecution is

deserved, and towhat degree the paranoid thoughts are associatedwith stress-

ful social situations (Bentall & Udachina, 2013).
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Overall, these research findings portray a picture of increased risks and

numerous negative consequences linked with the presence of psychotic-like

experiences in nonclinical individuals, and therefore it is very surprising that

paranoia is rarely researched in nonclinical adolescents who are not psychotic.

Both Tone and Davis (2012) and Freeman (2007) argue that more research

with children and adolescents is urgently required to better understand the pro-

cesses that are associatedwith the emergence of paranoid thinking in the young.

Conversely, studying “normal-range” paranoid thinking (Tone &Davis, 2012,

p. 1033) in younger-age samples may be “the ground out of which the clinical

phenomena emerge” (Freeman, Dunn, et al., 2005, p. 307). In other words,

studying nonclinical paranoia may advance both the understanding and treat-

ment of clinically significant delusional and paranoid beliefs.
The development of paranoid thinking

A limitation of the paranoia literature is that a developmental approach
has been largely overlooked (Tone & Davis, 2012), notably restricted to the

study of individuals above 18years of age (Ellett, Lopes, & Chadwick, 2003;

Freeman, Garety, et al., 2005). To our knowledge, very few studies have

focused exclusively on the investigation of paranoia in nonclinical adolescents.

One such study, conducted by Belgian researchers (Raes&VanGucht, 2009),

investigated paranoia and self-esteem in a sample of 131 nonclinical adoles-

cents (age range 15–19); the results indicated that instability of self-esteem

was associated with paranoia, over and above the effect of depressive symp-

toms and reduced global self-esteem. Another study by Campbell and

Morrison (2007) assessed the relationship between psychotic-like experiences

(including paranoia) in a large sample of 14–16year olds. It is likely that a ret-
icence to study paranoia in the early years may partly arise from a fear that

some children and adolescents may unnecessarily receive stigmatizing labels

and treatments. Furthermore, researchers may consider the rate of future tran-

sition from subclinical paranoia to active psychosis to be quite low (Carpenter

& vanOs, 2011; Tone&Davis, 2012). Additionally, it has also been suggested

that a mistrust of others during adolescence may be a natural part of growing

up, particularly when adolescents are prone to an increased self-consciousness

about their appearance, and are more likely to be uneasy about whether they

are liked or disliked by those around them (Bailey, Whittle, Farnworth, &

Smedley, 2007). Adolescence is a life stage in which peers are considered

to be of central importance to their lives, and a major developmental task
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includes a renegotiation of parental relationships to achieve increased auton-

omy (Fuligni, Eccles, Barber, & Clements, 2001). In a similar manner to anx-

ious thoughts, some researchers have indicated that a degree of paranoid or

suspicious thinking can be considered an adaptive psychological process in

some environments, and can become problematic once this normal thinking

style becomes overgeneralized (Ellett et al., 2003; Freeman & Garety, 2004).

Consequently, the presence of paranoia within adolescents should not auto-

matically signify psychopathology or a mental disorder to clinicians, because

formany, the experience of paranoid thinking is oftenmild, or transient, and is

associated with minimal distress or disruption (Ziermans, Schothorst, Sprong,

& van Engeland, 2011).

Conversely, for some adolescents, paranoia may become maladaptive

with far-reaching consequences, and due to the paucity of research, may

remain an undetected and untreated phenomenon in those adolescents

experiencing the most distress. An assessment of paranoia is not customarily

included in clinical interviews, and the central features of clinical paranoia

include the themes of preoccupation, interference, distress (Freeman &

Garety, 2004), and feelings of being under the control of the paranoid ideas

(Campbell & Morrison, 2007). Adolescence is a critical period associated

with the onset of many serious disorders, and research clearly demonstrates

that psychosis typically begins in adolescence (Harrop & Trower, 2001).

Early work by Kraepelin in 1896 described “dementia praecox,” a “disease”

known to have paranoid features, to be a disorder primarily seen in adoles-

cence and early adulthood (Kraepelin, 1919). Paranoia can have a profound

impact on adolescent development. Studies have suggested that the experi-

ence of psychosis-like symptoms (including paranoid beliefs) in childhood

and adolescence may pose as a risk factor for the later development of severe

psychopathology (R€ossler et al., 2011) and psychosis (Wigman et al., 2009).

An influential longitudinal study conducted in New Zealand demonstrated

that more than 25% of children endorsing lower-grade psychotic symptoms

at 11years of age developed a psychotic disorder by age 26 (Poulton et al.,

2000). However, it is important to note that some of these individuals also

reported hallucinations.

There has been a recent unsuccessful attempt to include a new diagnostic

category of “attenuated psychosis syndrome” in the Fifth Edition of the

Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (Ruhrmann,

Schultze-Lutter, & Klosterk€otter, 2010). It was believed that this category

would assist in the early identification and treatment of those at high-risk

of developing psychosis, and diminish the frequently devastating and
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disabling consequences of psychotic illnesses. However, some researchers

(Carpenter & van Os, 2011) argued that the potential pitfalls for such a cat-

egory were too high, especially due to a lack of specificity in diagnosing the

disorder outside of research studies, and the temporary course of many of the

symptoms: psychotic-like symptoms are often transitory, and approximately

50%–85% of those who have psychotic symptoms will not make the con-

version to a full-blown psychotic illness (Addington et al., 2011; Cannon

et al., 2008). Addington et al. (2011) recently performed a longitudinal study

investigating the outcomes of a group of high-risk individuals (age range:

12–36) who did not go on to develop psychosis (the “nonconverters”).

They found that the “nonconverters” had “persistent disability” in the areas

of social and role functioning (p. 803). In line with these findings, Riggio

and Kwong (2009, 2011) found that paranoid ideation in young adulthood

was related to adverse social outcomes, and poorer parental and peer rela-

tionships, as well as increased social isolation, loneliness, and social avoid-

ance. Social isolation has also been posited to play a role in the

maintenance of paranoid belief systems (Garety, Kuipers, Fowler,

Freeman, & Bebbington, 2001). Therefore, it is apparent that caution must

be taken when assessing paranoid symptoms in adolescence, as the early

manifestations of paranoia may differ from the symptom expression com-

monly seen in adults (e.g., social avoidance and poor peer relationships).
Fundamental cognitive processes and social cognition in
paranoia
Can one consider paranoia as a special way of navigating in the social

world? If one could find typical patterns in how the mind models others in

those who experience paranoia, it would provide a justification for such a

position. Based on extensive research conducted in recent decades, clinically

informed theories have been developed to understand the origin and the

maintenance of paranoia in terms of cognitive and affective mechanisms.

The threat anticipation model offers a multifactorial and multi-

dimensional understanding of persecutory ideation (Freeman, 2007). A

key premise of the model is that the purpose of delusional beliefs is to explain

anomalous subjective experiences, unclear social signals, negative events,

and uncanny coincidences. Thus, persecutory beliefs emerge as explanations

for these experiences, and reflect maladaptive schemas that represent the self

as vulnerable, others as malicious, and the world as evil. Affective



42 Bertalan Polner et al.
disturbances are central to the model: first, paranoid ideation often follows

stressful interpersonal events (Bentall, Wickham, Shevlin, & Varese, 2012;

Kesting, Bredenpohl, Klenke, Westermann, & Lincoln, 2013;

McDonnell, Stahl, Day, McGuire, & Valmaggia, 2018; Shevlin, McAnee,

Bentall, & Murphy, 2015), and second, threat anticipation and worrying

promote both the formation and the maintenance of persecutory delusions.

Reasoning biases—such as jumping to conclusions (JTC)—increase the

likelihood that suspicious feelings evolve into persecutory delusions that

are held with great conviction. The maintenance of persecutory delusions

is further supported by safety behaviors that prevent the individual from

experiences that may provide evidence against the persecutory beliefs.

The attributional model considers paranoia as a form of defense against

negative self-images, and focuses on attributional biases and problematic and

fluctuating self-esteem (see Bentall & Udachina, 2013). The early version of

the model stated that individuals with paranoia make external attributions

for negative events in order to prevent themselves from experiencing them-

selves as negative. Later, the model was updated, as paranoid patients were

found to be especially likely to make external-personal (blaming other peo-

ple), but not external-situational attributions (blaming the circumstances) for

negative events, a bias probably related to impaired reasoning about others’

mental states and hasty decision making. The latest version of the model

took bidirectional causal relationships between attributions and self-esteem

into account: self-blaming or other-blaming interpretations of events are

likely to reduce or protect self-esteem, respectively. In turn, relative to

higher self-esteem, lower levels of self-esteem make internalizing attribu-

tions of negative events more likely. Accordingly, unstable self-esteem is

expected in people who experience paranoia. Importantly, Bentall and

Udachina (2013) have argued that paranoia can be considered a form of

social adaptation, and cite studies showing that insecure attachment relation-

ships and experiences of victimization and discrimination are associated with

paranoid thinking (also see Freeman et al., 2011).

In addition, it has been proposed that the major cognitive deficits associ-

atedwith paranoia, such as JTC, attributional biases, and impairedmentalizing

(i.e., inferring the mental state of others), are all related to projecting the self

into the past and the future (Corcoran, 2010). This line of reasoning rests on

the insight that the anticipation of future threat is conceptually central to

paranoia. Cognitively projecting the self through time is associated with

the default mode network, and indeed, studies have shown aberrations in this

network in schizophrenia (Whitfield-Gabrieli & Ford, 2012). Intriguingly,
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the default mode network is also associated with theory of mind (ToM)

(Spreng, Mar, & Kim, 2009). However, it seems unlikely that the complex

and dynamic nature of paranoia can be explained by a single, overarching

cognitive deficit—as we shall see in following sections, it seems more

plausible that paranoia is associated with deficits and distortions in multiple

cognitive domains (see Bentall & Udachina, 2013; Freeman, 2007, 2016).

In a recent article, Freeman (2016) has argued that paranoia reflects

variation in cognitive processes underpinning decisions concerning

trust. Thus, persecutory delusions are best seen as beliefs concerning threats

related to malicious others who are seen as willing to harm the individual.

Six key sets of factors that maintain irrational threat beliefs were identified,

which are worry, sleep disturbances, reasoning biases, anomalous

experiences, negative self-schemas, and safety behaviors. Importantly, pre-

liminary data suggests that these factors are promising therapeutic targets

(Freeman et al., 2016).

To sum up, it can be seen that several socially relevant cognitive-affective

correlates of paranoid ideation have been identified, such as hasty decision

making and attributional biases, elevated threat anticipation and enhanced

threat processing, ToM impairment, low and highly unstable self-esteem,

and anomalous experiences (for recent reviews see Bentall & Udachina,

2013; Freeman, 2016). In the rest of the chapter, we will first provide a brief

overview of the seminal findings with respect to the preceding factors, and

also discuss what more recent neuroimaging studies have revealed about the

neural substrates of social cognitive processes in paranoia. In addition, we

provide an overview of insights into the daily life dynamics of paranoia

yielded by experience sampling studies. Experience sampling (also known

as ecological momentary assessment) is a structured diary technique that

involves asking participants to report their feelings, thoughts, and behaviors

during everyday life, typically several times a day for several consecutive days

(see Myin-Germeys et al., 2009). We conclude the chapter with a review of

recent studies that adopted a game theoretic framework to gain insight into

how paranoia correlates with social cognition during social interactions.
Jumping to conclusions
JTC refers to a hasty decision-making style that is characterized by drawing

conclusions on the basis of relatively little information (Dudley, Taylor,

Wickham, & Hutton, 2016). The metaanalysis of Dudley et al. (2016) rev-

ealed that people with psychosis show JTC relative to healthy individuals,
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and to individuals suffering from nonpsychotic mental disorders as well, and

that JTC is associated with delusions. However, from this metaanalysis, it is

unclear whether JTC is related to paranoid delusions.

In one investigation, JTC was found to lack specificity, such that after

controlling for intelligence, differences in JTC disappeared in a group of

individuals suffering from paranoid delusions (Bentall et al., 2009). Van

Dael et al. (2005) initially found a significant relationship between JTC

and paranoia in an at-risk sample, yet the effect turned insignificant after

controlling for general intelligence. Executive functioning processes may

trigger the restricted information-gathering style in paranoid individuals,

and limit these individuals’ ability to accept more benign explanations

for their experiences or interactions with others. Moutoussis, Bentall,

El-Deredy, and Dayan (2011) modeled the processes underlying choices

in Bayesian probabilistic reasoning tasks and found that paranoid partici-

pants’ quick decision-making on these tasks could be more accurately

defined by their general cognitive impairments, specifically in the domains

of executive functioning, challenging the notion that these tasks provide a

pure measure of JTC. On the other hand, another study has suggested that

the JTC bias might be specific to paranoia, in that patients with delusions of

reference did not demonstrate the JTC bias (Menon, Addington, &

Remington, 2013). In addition, JTC, as assessed in a social perception sce-

nario, predicted the severity of persecutory delusions.

The tendency to gather less evidence before forming a decision has been

found to be at the lower end of the continuum in paranoia-prone individ-

uals. The study of nonclinical populations offers several advantages; as cog-

nition in nonclinical individuals is not confounded by medication and

hospitalization, such research can shed light on processes that may be

involved in the formation of delusions and paranoid thinking during adoles-

cence. Moreover, similar risk and demographic factors have been identified

in both nonclinical and clinical paranoia (Freeman, 2007; Freeman et al.,

2011). In addition, those at an increased risk of developing psychosis may

be more accurately identified through this kind of research (Ziermans

et al., 2011). Delusional ideation in association with the JTC bias has been

extensively examined by numerous researchers; however, little research has

focused on paranoia. Moreover, a gap in the literature exists in studying the

phenomenon of paranoia in adolescents (Bailey et al., 2007). There has also

been much speculation in the literature regarding potential links between

the JTC bias and other cognitive functions.

Recently, researchers have started to investigate changes in JTC over

time. Accordingly, the correlates of temporal fluctuations of paranoid beliefs



45Cognitive and social cognitive deficits in paranoia
was investigated in a 2-day-long online experience sampling study where 35

patients participated who were diagnosed with schizophrenia-spectrum dis-

orders (L€udtke, Kriston, Schr€oder, Lincoln, & Moritz, 2017). Participants

were presented with textual descriptions of fictive and ambiguous scenarios,

and were asked to rate the probability of certain interpretations of each

situation—JTC was defined as rating interpretations highly likely. The

results indicated that JTC showed some intra-individual variation over

the 2-day period. Furthermore, JTC predicted subsequent paranoia over

and above the effect of negative affect, and importantly, JTC was not

predicted by preceding negative affect. These results contrast with findings

from a study that experimentally manipulated anxiety and assessed its effect

on JTC and paranoia in 90 healthy individuals (Lincoln, Lange, Burau,

Exner, & Moritz, 2010). Experimentally induced anxiety was associated

with an increase in both JTC and paranoia, and the increase in JTCmediated

the association between anxiety and paranoia.

According to Freeman (2011), new interventions are required to spe-

cifically target cognitive biases, that is, erroneous reasoning processes.

Cognitive remediation therapy (CRT) may prove to be a novel approach

that helps improve cognitive outcomes for those who are distressed or

feel controlled by their paranoid thoughts. CRT is a behavioral skill

training program that aims to rectify cognitive difficulties, and evidence

is accumulating regarding its use in individuals with severe disorders

(Galletly & Rigby, 2013). In schizophrenia patients, a metaanalysis

recently found CRT significantly improved a broad range of cognitive

functions, including reasoning (Wykes, Huddy, Cellard, McGurk, &

Czobor, 2011).
Aberrant salience and sensitivity to social threat
Aberrant salience, that is, increased attention to neutral, irrelevant informa-

tion, is a central concept in neurocognitive and phenomenological theories

of psychosis, and has been extensively reviewed elsewhere (Howes &Kapur,

2009; Nelson, Whitford, Lavoie, & Sass, 2014; Sass & Byrom, 2015). Here,

we will focus on studies that investigated aberrant salience attribution to

socially relevant stimuli in connection with paranoid thinking.

The association of paranoia with aberrant salience to neutral social stim-

uli has been implicated by a study that compared male inpatients with para-

noid schizophrenia with healthy male controls (Haralanova, Haralanov,

Beraldi, M€oller, & Hennig-Fast, 2012). As compared with controls, patients

responded with higher subjective emotional arousal to emotionally neutral
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social scenes, but did not differ significantly in terms of subjective emotional

arousal evoked by aversive social scenes. The authors suggested that paranoia

might be characterized by a context-independent overarousal, which is eas-

ily projected to the social environment. Alternatively, it is also possible that

patients interpret or see neutral images as threatening, and this perception

leads to increased subjective arousal. Finally, it should be pointed out that

the Haralanova et al. study did not include a nonparanoid schizophrenia

control group, thus, it cannot be judged to what extent is aberrant salience

attribution to neutral social stimuli specific to paranoia in schizophrenia.

It has been argued that measuring paranoid ideation is problematic, in

that the investigator cannot precisely determine to what extent a suspicious

thought is delusional or realistic (Freeman et al., 2008). To overcome the

limitation of “justified suspicions” (Freeman et al., 2008, p. 1122), virtual

reality can be used to place individuals in controlled and neutral social envi-

ronments, and examine their perceptions and experiences in a virtual world

where real harmful intentions are totally absent, as the behavior of characters

in the virtual reality is completely under the control of the researcher. A

study using this method in a nonclinical sample found that the tendency

for anomalous experiences differentially predicted social anxiety and para-

noid ideation in virtual reality: those prone to anomalous experiences were

more likely to report having paranoid thoughts during a virtual metro ride,

and at the same time, they were less likely to report experiencing social anx-

iety (Freeman et al., 2008). It should be noted, however, that a general

proneness to anomalous experiences was measured before participants

entered virtual reality, while anomalous experiences were not assessed dur-

ing the session. In addition, as there is a strong correlation between prone-

ness to anomalous experiences and delusional ideation (e.g., Claridge et al.,

1996; Peters, Joseph, & Garety, 1999), one may argue that delusion prone-

ness could have been a more accurate predictor of paranoid ideation in a

virtual environment. Relatedly, a recent study examined paranoia in a vir-

tual reality experiment in individuals at clinical high risk for psychosis

(McDonnell et al., 2018). The severity of bullying experienced as a child

significantly predicted interpersonal sensitivity (that is, being overly sensitive

and aware of the feelings and actions of others), which in turn was associated

with paranoid ideation during a virtual metro ride. In other words, interper-

sonal sensitivity appeared to be a full mediator of the association between

bullying and paranoia.

A recent experience sampling study has described the temporal dynamics

of aberrant salience and paranoia in daily life (So et al., 2017). For 2 weeks,
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patients with persecutory delusions were asked seven times a day to provide

subjective accounts of their experiences. Aberrant salience and negative

emotions temporally predicted persecutory delusions in daily life, while they

were not predicted by persecutory delusions at the preceding assessment

point. Interestingly, negative emotions temporally predicted aberrant

salience as well, suggesting a direct and an indirect association between neg-

ative emotionality and paranoia.

Now we turn to enhanced sensitivity to social threat, an aspect of para-

noia that is closely related to aberrant salience. It has been argued that para-

noia can be conceptualized as the extreme of normal variation in the

adaptive sensitivity to threatening social stimuli (Green & Phillips, 2004).

Indeed, several studies have shown that paranoia is associated with abnormal

perception of threat-related social stimuli. For example, paranoia is associ-

ated with a bias toward perceiving anger on neutral facial expressions. One

study classified patients with schizophrenia into two groups based on

whether they were actively paranoid (n¼68) or not (n¼64) (Pinkham,

Brensinger, Kohler, Gur, & Gur, 2011). Participants were shown pictures

of sad, happy, angry, fearful, or neutral faces, and were asked to identify

the emotion. No significant differences were found between the two patient

groups in terms of overall recognition accuracy. However, paranoid patients

were less accurate in the identification of neutral faces. Follow-up analyses

revealed that that paranoid patients were significantly more likely to catego-

rize a neutral face as angry (26% of errors), relative to nonparanoid patients

(6% of errors). These findings support the notion that paranoia is character-

ized by an elevated perception of threat in uncertain and neutral stimuli that

are socially relevant. Furthermore, the findings are in line with the previ-

ously cited studies that highlighted the association of aberrant salience with

paranoid ideation (e.g., Haralanova et al., 2012).

What are the neural substrates of a bias toward perceiving threat in para-

noia? In one early neuroimaging study, participants identified emotion on

angry, fearful, and disgusted face stimuli. The results showed that neural acti-

vation in regions involved in higher level visual processing (e.g., the fusiform

gyrus), the cerebellum, and the insular cortex correlates with paranoid symp-

toms (Phillips et al., 1999). However, this study was limited in that it only

compared five paranoid patients with five nonparanoid patients. Another

study investigated the perception of dynamic facial expressions of fear in

seven paranoid patients and eight nonparanoid male patients diagnosed

with schizophrenia (Russell et al., 2007). Marginally significant effects

suggested that hypoactivation of the amygdala is associated with paranoid
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symptomatology (Russell et al., 2007). However, a later study suggested that

reduced amygdala responses in people with paranoia might be explained by

increased baseline activity of the amygdala (Pinkham et al., 2015). Resting

cerebral blood flow measurements and functional neuroimaging during a

trustworthiness rating task were performed in 25 healthy control partici-

pants, 16 acutely paranoid patients with schizophrenia, and 16 patients with

schizophrenia who were not paranoid. The paranoid schizophrenia group

demonstrated significantly higher resting activity in the left amygdala (the

effect was similar although marginally significant in the right amygdala), rel-

ative to both the nonparanoid schizophrenia group and the controls. When

anxiety was controlled for, the paranoid group had significantly higher rest-

ing activity in the bilateral amygdala, as compared with patients with non-

paranoid schizophrenia. During the trustworthiness rating task, patients with

paranoid schizophrenia showed decreased activation in the bilateral amyg-

dala, relative to controls, and in the right amygdala, relative to the non-

paranoid schizophrenia group. The authors argue that a higher resting

activity in the amygdala is a potential confound in functional neuroimaging

studies, whichmay resolve the controversy of reduced amygdala responses in

paranoia reported in other studies.

A different explanation has been provided a another study, which

involved 22 controls, and 13 paranoid patients and 14 nonparanoid patients,

and combined neuroimaging methods with skin conductance response

recordings to measure arousal (Williams et al., 2007). Participants were pres-

ented with facial expressions of fear, anger, and disgust. They were asked to

identify the gender of each face during scanning, and after scanning they

were instructed to identify the emotions expressed. Relative to nonparanoid

patients, paranoid patients were only impaired at recognizing disgust, and

showed elevated skin conductance responses to fear, and more frequent skin

conductance responses to disgust. For fear stimuli that evoked arousal, para-

noid patients had reduced activation in the medial prefrontal cortex and

bilateral amygdala. Additionally, for angry faces that evoked arousal, para-

noia was associated with reduced activation in the anterior cingulum and

the medial prefrontal cortex, and for arousal-evoking disgusted faces, para-

noia was associated with reduced activation in the insula. Intriguingly, skin

conductance responses to fearful faces correlated with suspiciousness and

persecution among the patients, and reduced neural responses to arousal-

evoking fearful faces predicted the severity of delusions, suspiciousness,

and persecution. These findings imply that paranoia is related to a discon-

nection between somatic and neural representations of threat, indicated



49Cognitive and social cognitive deficits in paranoia
by responding to threat-related social stimuli with enhanced physiological

arousal, but reduced amygdala activity. Curiously, increased arousal or neu-

ral responses to neutral stimuli were not associated with paranoia, which

conflicts with the view that paranoia is characterized by aberrant salience

attribution to neutral social stimuli (Pinkham et al., 2011). The study of

Williams et al. (2007) differs from the study of Pinkham et al. (2011) in that

their sample was smaller, and they applied different criteria to define para-

noid and nonparanoid subgroups.

How does perception of social threat and paranoid thinking relate to the

social context at different levels of severity of paranoia? Collip et al. (2011)

conducted an experience sampling study with paranoid and nonparanoid

patients with psychotic disorders and healthy controls with average and high

levels of psychotic-like traits. On the basis of their scores on the Paranoia

Scale (Fenigstein & Vanable, 1992), participants were classified into low,

medium, and high paranoia groups. For 6 consecutive days, participants

were asked 10 times a day to report whether they were alone or with com-

pany (if the latter, whether they were with familiar or less familiar company),

their actual paranoid feelings, whether they perceived the social environ-

ment threatening, and finally, the general distress they experienced. Trait

paranoia had no relationship with the frequency of being alone versus with

company, or being with familiar versus less familiar others. Intriguingly, par-

ticipants with low and intermediate levels of trait paranoia were more likely

to experience paranoia and perceive a social threat when they were with less

familiar others, while in highly paranoid participants, there were no differ-

ences in state paranoia or perceived social threat with respect to social con-

text, and their state paranoia was typically high. This pattern of results

suggests that suspiciousness may be somewhat adaptive in low and interme-

diate levels of trait paranoia, while for highly paranoid participants, paranoid

ideation and social threat perception is disconnected from key aspects of the

social context, implicating a key qualitative difference along the paranoia

continuum.

Is paranoia related to regulation of interpersonal space? In a study involv-

ing 64 patients with schizophrenia-spectrum disorders and 24 controls, par-

ticipants set the minimum tolerable interpersonal distance, and were also

asked to report their subjective level of comfort at given distances

(Schoretsanitis, Kutynia, Stegmayer, Strik, & Walther, 2016). Minimum

tolerable interpersonal distance was assessed with a modified stop-distance

paradigm: either participants had to approach the experimenter, and stop

at a distance where they started to feel discomfort, or the experimenter
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was approaching the participants, and they had to ask the experimenter to

stop as they had started to feel uncomfortable. Patients were classified into

paranoid threat, paranoid power (experiencing grandiosity), and neutral

affect subgroups on the basis of the global affect score of the Bern Psycho-

pathology Scale (BPS; Strik et al., 2010). The BPS is a research instrument

whose items are rated by clinicians on the basis of a manualized

semistructured interview. The minimum tolerable distance for paranoid

threat patients was more than two times larger than for the other groups.

Relative to controls, patients with paranoid threat and neutral affect reported

lower levels of comfort at fixed distances, which was higher at larger inter-

personal distances. Patients with paranoid power reported a relatively high

level of comfort, which did not vary with interpersonal distance. The study

identified a sensitive behavioral marker of feelings of threat associated with

paranoia, which might be used to facilitate screening for paranoia.

Another study examined how paranoia in the general population relates

to experiencing social exclusion in a virtual environment (Westermann,

Kesting, & Lincoln, 2012). Social exclusion was modeled with the Cyberball

task, where the participant is throwing a ball with two other players, who

either include the participant in the game, or ignore and exclude him or

her, which induces profound social stress. This study examined the moder-

ating effect of habitual emotion regulation strategies as well. The analyses

revealed a curious interaction: for intermediate and highly paranoid partic-

ipants, more frequent use of reappraisal (vs. suppression) predicted more

intense paranoid experiences after being excluded in the game. Given that

paranoia is intimately related to negative self-schemas, among other schemas

(Freeman, 2007), it may seem reasonable that when only such schemas are

available for reappraisal, it will lead to increased paranoid ideation.

To sum up, paranoia is associated with a bias toward perceiving threat in

neutral social stimuli (Pinkham et al., 2011). Aberrant amygdala activation is

a potential neural substrate of this impairment (Russell et al., 2007). One

study has suggested that paranoia is characterized by a disconnect between

arousal responses and neural activation evoked by social stimuli implicating

threat (Williams et al., 2007). In daily life, high trait paranoia seems to be

associated with intense feelings of social threat and paranoid ideation, inde-

pendent of objective aspects of the social context (Collip et al., 2011). Feel-

ings of social threat in paranoia are mirrored by a preference for larger

interpersonal distances (Schoretsanitis et al., 2016). Finally, the counterintu-

itive finding that the tendency to use reappraisal is associated with increased

paranoia in highly paranoid individuals is worth further attention, and could
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have important clinical implications (Westermann et al., 2012). The latter

finding is perhaps explicable in terms of negative other- and self-

schemas—these topics will be the focus of the following section.
Attachment and the self
As we have discussed herein, negative self-schemas and low and fluctuating

self-esteem are central topics in psychological explanations of paranoia

(Bentall & Udachina, 2013; Freeman, 2007). Recently, the relationship

between paranoia and the self has been extensively reviewed in multiple

studies (Freeman & Garety, 2014; Kesting & Lincoln, 2013; Tiernan,

Tracey, & Shannon, 2014). In general, these reviews concluded that para-

noia is associated with negative beliefs about the self, and low and unstable

self-esteem, while lower perceived deservedness of persecution appears to be

associated with increased self-esteem. In this section, we review some more

recent studies that provide details about potential psychological mechanisms

underpinning the relationship between self-esteem and paranoia. Further-

more, self- and other-schemas are in a close conceptual relationship with

attachment style, which has been defined as “the systematic pattern of rela-

tional expectations, emotions, and behavior that results from internalization

of a particular history of attachment experiences and consequent reliance on

a particular attachment-related strategy of affect regulation” (Mikulincer,

Shaver, & Pereg, 2003, p. 79). Accordingly, in this section we review studies

that addressed the relationship between attachment and paranoia.

Some studies have attempted to unravel the specific psychological mech-

anisms connecting reduced self-esteem and paranoia. It has been argued that

paranoia and social anxiety overlap, in that they both relate to anxiety about

how the self is represented by others (Matos, Pinto-Gouveia, & Gilbert,

2013). In the case of social anxiety, the self is seen as unattractive and likely

to be rejected by critical others, while in paranoia, the self is seen as vulner-

able, and likely to be harmed by malevolent others. As shame concerns

whether the self is represented by others as undesirable, unworthy, and infe-

rior, its relationship with paranoia and social anxiety is worth investigating.

In a general population study involving 328 participants, shame, aspects of

shame memories, paranoia, and social anxiety were measured using self-

reports (Matos et al., 2013). A distinction can be made between external

and internal shame: external shame relates to the experience of believing

that the self is represented negatively by others, while internal shame

refers to the experience accompanying representing ourselves as negative.
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Moreover, early and traumatic experiences of shame can become core auto-

biographical memories, which will organize an individual’s narrative iden-

tity. Paranoia was strongly related to external shame and to the traumatic

impact of a childhood shame memory, and it was weakly related to internal

shame. On the other hand, social anxiety was strongly associated with inter-

nal shame, and weakly with external shame. Centrality of the shame mem-

ory showed a specific association with paranoia, but it was unrelated to social

anxiety. The authors suggest that early, traumatic shame memories (of harm,

abuse, or neglect in close relationships) can become the source of persistent

feelings of social threat, render the self vulnerable, and make others appear

hateful and hostile. In addition, if traumatic shame memories are central to

one’s identity, then one will be more likely to interpret social events to be

driven by negative representations of the self in others’ minds, and perhaps

their harmful intentions. Obviously, these schemas will be mirrored in

expectations about future social scenarios as well (Corcoran, 2010).

Another study explored verbal self-attacking in 15 individuals experienc-

ing persecutory delusions, 15 controls diagnosed with depression, and 19

nonclinical control participants (Hutton, Kelly, Lowens, Taylor, & Tai,

2013). Self-attacking is a form of self-criticism that involves feeling hate

and disgust toward the self, and it is putatively rooted in experiences of

neglect and abuse in early relationships with significant others. Hateful

self-attacking and reduced self-reassurance distinguished between the group

with persecutory delusions and healthy controls, while reduced constructive

self-criticism was specific to individuals experiencing persecutory delusions,

while healthy controls and participants with depression were more likely to

criticize themselves for a corrective purpose. This study suggests that para-

noia is not only related to expecting harm to the self from others, but also to

mental self-harming. A similar pattern has been reported for nonclinical

paranoia: in a sample of 131 university students, self-hating was linked to

paranoid ideation, over and above the effect of depression (Mills, Gilbert,

Bellew, McEwan, & Gale, 2007).

A longitudinal investigation provided insight into the dynamics between

positive and negative beliefs about the self and symptoms of psychosis,

including paranoia (Palmier-Claus, Dunn, Drake, & Lewis, 2011). A rela-

tively large sample of first-episode psychosis patients (N¼256) completed

assessments four times over the course of one and a half years. Analyses have

shown that initial decreases in positive beliefs about the self, and increases in

negative beliefs about the self predicted increases in negative symptoms, but

they were not related to changes in paranoia. However, variability of
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positive beliefs about the self over the study period predicted average para-

noia levels, plus the overall mean of negative self-beliefs also predicted para-

noia (although the latter effect was nonsignificant after controlling for

depression), implicating that a fluctuating positive self-image and a constant

negative self-image are both associated with increased likelihood of paranoid

thinking.

Experience sampling studies can provide insight into temporal dynamics

of psychopathology on a smaller scale (Myin-Germeys et al., 2009;

Oorschot, Kwapil, Delespaul, & Myin-Germeys, 2009). Thewissen et al.

(2011) conducted a 1-week long experience sampling study to investigate

the temporal dynamics of paranoia, negative emotions, and self-esteem.

Their sample (N¼158) was comprised of paranoid and nonparanoid

patients with psychotic disorders, and participants from the general popula-

tion (who were preselected for average or high paranoid traits) as well. The

study showed that increased anxiety and decreased self-esteem preceded

paranoid episodes, and paranoid episodes were characterized by high levels

of anxiety, depression, and anger, and profoundly reduced self-esteem.

Thus, it seems unlikely that paranoia functions as a defense mechanism

against low self-esteem (Bentall &Udachina, 2013), and it is more likely that

negative emotions and reduced self-esteem are driving and maintaining

paranoid ideation. The persistence of paranoia was positively predicted by

paranoia and depression at the beginning of a given episode, while it was

negatively predicted by anger and irritability at the onset of the episode,

suggesting that various negative emotions might trigger paranoid episodes

with different courses.

A subsequent experience sampling study followed 20 patients with psy-

chotic disorders and 20 healthy controls for 6 days (Sitko, Varese, Sellwood,

Hammond, & Bentall, 2016). Beyond paranoia, stress, and self-esteem, the

measurements covered insecure attachment states and auditory hallucina-

tions as well. Importantly, attachment insecurity was significantly higher

and more variable in the patient group, relative to controls. This result is

in line with previous studies that have shown a specific relationship between

insecure attachment and paranoia in both clinical (Korver-Nieberg et al.,

2013; Wickham, Sitko, & Bentall, 2015) and nonclinical samples

(Pickering, Simpson, & Bentall, 2008). Furthermore, attachment insecurity

was significantly predicted by preceding activity-related stress, while the

effect of social stress was marginally significant (Sitko et al., 2016). Attach-

ment insecurity, in turn, predicted subsequent paranoid thoughts, over and

above the nonsignificant effect of self-esteem. Finally, attachment insecurity
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specifically predicted paranoia, but not auditory hallucinations. These find-

ings underscore the importance of fluctuating attachment models to the

occurrence of paranoia in daily life, and tentatively suggest that attachment

might be more relevant to paranoia than self-esteem.
Theory of mind and attribution
ToM refers to the ability to represent mental states (intentions, beliefs, and

feelings) of the self and others (Br€une, 2005). There is compelling evidence

indicating that ToM is impaired in patients with schizophrenia (see Bora,

Yucel, & Pantelis, 2009; Br€une, 2005); yet, although theoretically appealing
(Frith, 2004), it is far from evident that poor ToMwould specifically predict

paranoia. Instead, ToM impairment seems to be associated with negative

symptoms (Freeman, 2016). In line with this, several studies have failed

to find a significant association between ToM and paranoia in samples rec-

ruited from the general population (Fernyhough, Jones, Whittle,

Waterhouse, & Bentall, 2008; McKay, Langdon, & Coltheart, 2005), or

in adolescent patients with early psychosis (Korver-Nieberg et al., 2013).

Still, some studies have suggested that the ToM impairment in schizo-

phrenia is indeed specific to paranoia. For example, this account is supported

by a study that involved 25 individuals diagnosed with schizophrenia (some

of whom were experiencing persecutory delusions) and 38 controls

(Langdon, Siegert, McClure, & Harrington, 2005). Participants completed

a battery of verbal and nonverbal tasks measuring ToM. Patients with per-

secutory delusions had a remarkable deficit on verbal, but not on nonverbal

ToM tasks, independent of intelligence or general cognitive capacities.

Importantly, poor performance on the more complex verbal ToM tasks cor-

related with persecutory delusions, independent of illness length, intelli-

gence, and general cognitive capacity.

One study has compared ToM, attributional style, and paranoia in

patients with schizophrenia who were experiencing persecutory delusions,

and in patients with Asperger’s syndrome (Craig, Hatton, Craig, & Bentall,

2004). The Hinting Task and the Reading the Mind in the Eyes task were

used to assess ToM capacities. The Hinting Task probes the ability to under-

stand indirect speech: participants are read short stories about interactions

between two characters, and their task is to figure out the hidden message

in the conversation. The Reading the Mind in the Eyes task requires par-

ticipants to recognize complex cognitive emotions (such as “jealous” or

“hateful”) in pictures that show only the eye region of a face. Patients with
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persecutory delusions showed the greatest level of paranoia, and patients

with Asperger’s syndrome had intermediate levels of paranoia. Interestingly,

although both patient groups had poor ToM, only the paranoid patients

showed a bias toward external-personal attributions for negative events.

These findings suggest that persecutory delusions are associated both with

ToM impairment and an attributional bias; however, it should be noted that

the analyses were not controlled for cognitive functions (although the

groups were matched for intelligence) or other psychopathology.

How do ToM abilities relate to different levels of severity of paranoia?

Versmissen et al. (2008) recruited patients with psychotic disorders, healthy

first-degree relatives of patients with psychosis (familial high risk), and

healthy people expressing high and intermediate levels of positive

psychotic-like traits. ToM was measured with the Hinting Task (described

herein). Controlling for age, gender, and intelligence, impaired ToM was

found in the patient group, whereas ToM in the familial high-risk group

was impaired relative to controls at the trend level, and healthy participants

demonstrating high levels of psychotic-like traits did not differ significantly

from the controls. Curiously, poor ToM performance correlated with audi-

tory hallucinations, but not with past or current persecutory delusions

among the patients, whereas in the group with high family risk for psychosis,

poor ToM was associated with lifetime paranoid experiences, but not with

auditory hallucinations. Relatedly, some studies have shown that impaired

ToM is associated with subtle forms of suspiciousness in the general popu-

lation. Studies involving university students have revealed a relationship

between poor ToM and external-personal attributions (blaming others)

for negative events, but no relationship was found with the complexity

of explanations (Kinderman, Dunbar, & Bentall, 1998; Taylor &

Kinderman, 2002).

How does ToM functioning relate to other psychological correlates of

paranoia? Two studies have simultaneously investigated JTC and ToM in

relation to paranoia. Bentall et al. (2009) tested 173 patients diagnosed with

schizophrenia-spectrum disorders or major depression, plus 64 healthy con-

trols. They measured ToM, JTC, general cognitive functions, threat antic-

ipation, emotions, self-esteem, and attributional styles. Their results revealed

that paranoia is predicted by reduced self-esteem, pessimism, prevalent neg-

ative emotions, and also by impaired cognition, as indexed by executive

functions, JTC, and poor ToM. Furthermore, Corcoran and colleagues

(Corcoran et al., 2008) tested a sample of 115 patients and 33 healthy con-

trols. The patient group included currently paranoid and remitted paranoid
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patients with schizophrenia, currently paranoid patients with depression,

and nonpsychotic patients with depression. Patients with persecutory delu-

sions, irrespective of their diagnosis, demonstrated a JTC bias, and had poor

performance on a verbal ToM task in which participants had to recognize

false beliefs and deception in stories about social interactions.

Conflicting findings with respect to the relationship between paranoia

and ToM might be related to measurement issues, as performance on

ToM tasks can be influenced by multiple cognitive abilities. One study

investigating the latent structure of ToM might clarify this point (Shryane

et al., 2008). The authors recruited a relatively large and heterogeneous

sample (N¼237): among participants were patients with schizophrenia-

spectrum disorders and patients with unipolar depression, and healthy con-

trols as well. They completed the stories ToM task, where they were read

short stories involving social interactions, and their task was to infer the

mental representation of one person (first-order ToM) or of two persons

(second-order ToM) involved in the story. Some stories involved false

beliefs, while others involved deception. A three-factor model had the best

fit to the data, which included a first-order and a second-order deception

factor, and a single false-belief factor. Importantly, the latent factors

representing first-order deception and false belief were both negatively asso-

ciated with paranoia, over and above the effects of intelligence and gender.

Another study explored qualitative aspects of mentalizing with an eco-

logically more valid task in a sample of 80 patients with paranoid schizophre-

nia and 80 healthy controls (Montag et al., 2011). The authors applied a

video-based assessment, the “Movie for the Assessment of Social Cognition”

task, in which participants are shown a short movie about the interactions of

four characters. Their task is to try to model the characters’ mental states, and

their understanding is probed with 48 questions at certain points during the

movie. When the responses are scored, a crucial distinction is made

between overmentalizing (excess representation of mental states) and

undermentalizing (insufficient representation of mental states). After con-

trolling for verbal memory, age, and gender, patients with paranoid schizo-

phrenia had significantly more undermentalizing errors, while they did not

differ from controls in terms of overmentalizing, or absence of ToM errors.

Moreover, patients had more errors when they were to infer cognitive and

affective mental states, as compared with the controls. Finally, positive and

delusional symptoms demonstrated a specific correlation with over-

mentalizing errors, again highlighting the importance of taking qualitative

aspects of ToM performance into account.
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In a recent study, comprehensive assessment of social cognitive abilities

and biases was performed in a sample of 123 students (Klein, Kelsven, &

Pinkham, 2018). Paranoid ideation positively correlated with a blaming

attributional style, negatively with recognizing emotions in pictures and

detecting lies and sarcasm in videos of social situations, and paranoia was also

negatively associated with trustworthiness ratings of faces. Importantly, para-

noia was not significantly related to cognitive capacities. When anxiety and

depression were controlled for, the preceding associations remained signif-

icant (except for the association with trustworthiness), and a significant neg-

ative correlation emerged between paranoia and indirect speech

understanding (as measured by the Hinting Task). Although most effects

were weak, and no significant correlations were found between paranoia

and three additional social cognition tasks (that probed emotion recognition

in pictures and videos and social knowledge related to various relational

models), the results still indicate that subclinical paranoia is associated with

an external-personal attributional bias and difficulties with recognizing emo-

tions and inferring complex mental states.

These findings are somewhat paralleled by a study that applied the same

social cognitive measures in a sample of 220 patients diagnosed with schizo-

phrenia, or schizoaffective disorder (Buck, Pinkham, Harvey, & Penn,

2016): multiple regressions showed that paranoia was significantly and inde-

pendently associated with a blaming attributional style and reduced trust-

worthiness. However, beyond the effect of the preceding two factors,

paranoia was not significantly associated with social cognitive abilities

(i.e., emotion recognition and ToM). On the other hand, the informant-

rated tendency for hostile and malevolent interpretation of social situations

was positively associated with emotion recognition in pictures, but nega-

tively with emotion recognition and ToM assessed with videos.

Social cognitive capabilities are not only putatively related to paranoid

symptomatology, but can also be crucial to social functioning. This notion

is supported by a recent study that assessed emotion recognition with the

Reading the Mind in the Eyes task and ToM with the Hinting Task in a

sample of 88 patients (76 males) diagnosed with schizophrenia or

schizoaffective disorder (Phalen, Dimaggio, Popolo, & Lysaker, 2017).

The association between persecutory delusions and reduced social function-

ing was moderated by ToM (but not by emotion recognition): for patients

who performed well on the Hinting Task (c. top 20%), persecutory delu-

sions were not related to social functioning; on the contrary, in patients

who had poorer ToM, the severity of persecutory delusions negatively
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predicted social functioning. The results suggest that intact social cognitive

capabilities can protect against functionally impairing aspects of persecutory

delusions, possibly by fostering alternative, nonmalevolent interpretations of

intentions of others during daily social interactions.

A recent study undertook a novel, naturalistic approach to characterize

social cognition in paranoia at the neural and the linguistic levels (Finn,

Corlett, Chen, Bandettini, & Constable, 2018). During functional magnetic

resonance imaging (fMRI), 22 healthy participants with varying degrees of

paranoid ideation listened to a story that involved some uncertainty about

the intentions of the characters. Voxels showing similar functional activa-

tions across subjects were identified with an intersubject correlation (ISC)

analysis. In the whole sample, neural responses in the primary auditory cor-

tex and in the superior temporal pole were largely similar, and several other

association cortex areas also demonstrated similar responses. Importantly, in

highly paranoid participants, activation patterns in brain areas typically asso-

ciated with ToM (the left temporal pole and the right medial prefrontal cor-

tex) (e.g., Carrington & Bailey, 2009) were more synchronized, relative to

less paranoid participants. Follow-up analyses explored the specific effects of

events in the narrative that were potentially suspicious and/or involved

explicit inference about mental states. Strikingly, responses to these events

in the left temporal pole and the right medial prefrontal cortex were posi-

tively correlated with paranoia, suggesting that socially ambiguous stimuli is

more likely to activate ToM-related neural processes in highly paranoid par-

ticipants. Immediately after the experiment, participants freely recalled the

story. Key semantic and syntactic features of participants’ speech could

explain 72% of variance in paranoia; in particular, paranoia had a strong pos-

itive association with words related to affiliation, anxiety, and risk, while it

was strongly and negatively linked to the presence of words referring to

males, anger, and function words and conjunctions.

Game theoretic approaches to social cognition and behavior
in paranoia
Although evidence indicates that patients with schizophrenia have impaired

ToM that is independent of general cognitive impairment, the deficit

appears to be associated with negative and disorganized symptoms, while

findings are controversial with respect to paranoid symptoms (Chan &

Chen, 2011). It has been suggested that the inconsistent findings might

be due to methodological and psychometric limitations (c.f. Shryane

et al., 2008). In addition, Chan and Chen (2011) have argued that tasks used
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to assess ToM demand reasoning about the mental states of another person,

and thus lack an essential component of real life social interactions: direct and

continuous engagement with others. The authors suggested that adopting a

game theoretical approach could remedy the preceding limitations of ToM

research. And indeed, experiments rooted in game theory allow experimen-

tal investigation of social behavior, by putting participants in social interac-

tions in which they have to decide whether to cooperate or compete with

others (Raihani & Bell, 2017a).

For example, the Minnesota trust game includes the interaction of two

players, and has separate conditions for the assessment of risk aversion, ratio-

nal mistrust, and suspiciousness ( Johnson, Rustichini, &MacDonald, 2009).

In each condition, participants have to choose between two options. The

first option always means a certain, but small, payoff for both players, while

conditions differ in the second option. In the risk aversion condition, a coin

flip determines whether both players are provided a larger payoff, or the par-

ticipant is paid nothing, and his or her partner receives an even larger payoff;

in this condition, a preference for the first option indicates risk aversion. In

the rational mistrust condition, if a participant chooses the uncertain second

option, his or her partner can choose between a less beneficial but cooper-

ative outcome (larger payoff for both of them), or a tempting noncooper-

ative outcome (even larger payoff for himself and nothing for the

participant). As the partner is economically motivated to defect, choosing

the first option in this condition indicates rational mistrust. Finally, in the

suspiciousness condition, choosing the second option implicates that the

participant’s partner will have to choose between a beneficial cooperative

outcome (large payoff for both players) and an economically irrational non-

cooperative outcome (smaller payoff for himself, nothing for the partici-

pant). Thus, preferring the first option mirrors suspiciousness in this

condition. In a study involving university students, a score on a personality

scale assessing beliefs about harmful intentions of others predicted suspi-

ciousness in the game, but was not associated with risk aversion or rational

mistrust. In contrast, scores on a self-report measure of risk aversion specif-

ically predicted risk aversive preferences in the game. Thus, the study impli-

cates that suspiciousness is associated with irrational, but not rational,

mistrust.

Another study applied the prisoner’s dilemma game to explore the cor-

relates of paranoid ideation in the general population (Ellett, Allen-Crooks,

Stevens, Wildschut, & Chadwick, 2013). In the prisoner’s dilemma, two

players choose between cooperation and defection. If both players choose
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to cooperate, they receive a relatively large payoff. The highest payoff can be

received if one defects when the other cooperates, and the lowest payoff is

received for cooperation when the partner defects. However, mutual defec-

tion results in lower payoffs than mutual cooperation. Trusting the other

player and expecting him or her to cooperate is required for mutual coop-

eration, while distrust leads to defection. Ellett et al. (2013) have argued that

the prisoner’s dilemma is suitable for studying paranoia, as it is interpersonal,

the game involves potential harm to the self by the other, and the other’s

intentions are unknown. Choosing to defect in the prisoner’s dilemma

was found to correlate with paranoid thoughts about the opponent’s mental

state during the game. Importantly, paranoid thoughts did not predict defec-

tion if the opponent was a computer, underscoring the inherently social

nature of paranoia. A follow-up experiment revealed a specific relationship

between paranoia and defection motivated by distrust (expecting the

opponent to defect), but no significant association between paranoia and

defecting due to greed (expecting the other player to cooperate).

One study has provided initial insight into the neural correlates of trust and

paranoia (Gromann et al., 2013). Right-handed male patients with non-

affective psychotic disorders and controls performed the trust game while they

underwent fMRI. The trust game involves the interaction of two players: the

first player has to decide how to split a given amount of money with the second

player, whowill receive the triple of the sum invested. Then, the second player

has to decide how to split this amount with the first player. Although mutual

cooperation is beneficial for both players, the second player can benefit from

defection as well. In this study, the trust game was modified, in that participants

played with a deceptive and a cooperative computer algorithm, but they were

informed that they were playing with other humans. During cooperative

games, patients made significantly lower investments. Relative to patients, in

controls, stronger activation was observed in the right caudate nucleus during

cooperative interactions, and in the right temporo-parietal junction during

deceptive and cooperative interactions as well. In the patient group, the severity

of paranoid symptoms negatively correlated with activation of the nucleus

caudatus during cooperative interactions (potentially suggesting impaired

reward processing), whereas more severe positive symptoms were associated

with increased activation of the temporo-parietal junction during deceptive

interactions (putatively associated with abnormal mentalizing). On the other

hand, in healthy controls, the caudate nucleus activation showed a positive cor-

relation with initial investments (a putative indicator of baseline trust), while

this correlation was not significant in patients.
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What are the mechanisms underlying reduced cooperation associated

with paranoia? In a large-scale online study, individuals from the general

population completed a self-report questionnaire measure of paranoia,

and two game theoretical experiments with real partners: a Dictator Game

and anUltimatumGame (Raihani & Bell, 2017a). In the Dictator Game, the

“dictator” decides how to split a given amount of money with the

“receiver,” who has to accept any offer. Thus, behavior in the Dictator

Game indicates to what extent an individual is willing to share his or her

resources with others in an asymmetric situation when no strategic concerns

are to be considered. In contrast, in the Ultimatum Game, the partner can

either accept or refuse the proposed split—in the latter case, none of the

players receive any reward at all. The potential reaction of the partner has

to be considered when making an offer, as it is more costly for the proposer

than the responder if the responder refuses an offer that would be dis-

proportionally beneficial for the proposer. The authors argued that if

reduced cooperation is driven by distrust in paranoia, then highly paranoid

participants should give more generous offers. Both games provide an indi-

cator of punishment: in the Ultimatum Game, refusal of offers provides an

opportunity to punish to proposer, whereas an option for the “receiver” to

punish the “dictator” after offers was added to the Dictator Game (of which

the “dictator” was unaware in advance). Paranoia was associated with puni-

tive response tendencies, and with making lower offers in both games.

Intriguingly, the association of paranoia with punitive decisions was partially

mediated by attributing harmful intentions to others. From the unexpected

finding that paranoia predicted lower offers, the authors inferred that

reduced cooperation in paranoia is possibly better explained by increased

self-interest (maximizing resources) than by lack of trust. Increased self-

interest might be related to reduced subjective value of social relationships

and/or hostility toward others. However, it is also possible that highly para-

noid individuals were strongly convinced that their partner would try to

harm them, regardless of the generosity of their offer; thus, it cannot be

excluded that their lower offers were driven by rigid distrust.

Another large online study investigated the relationship between the

social representation of others and paranoid thinking (Raihani & Bell,

2017b). Participants either played the Dictator Game as “receivers” or sim-

ply observed others playing the game. They were asked to rate the intentions

of the “dictator” in terms of self-interest and harm. The dictator’s choices

were restricted in that he or she could either make a fair (splitting the money

in half) or an unfair decision (keeping the whole amount). Paranoid ideation
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positively predicted attribution of harmful intent, whereas attribution of

self-interest was not related to paranoia. Importantly, whether participants

played as “receiver” or merely observed did not influence these associations,

suggesting that paranoid individuals were more likely to attribute harmful

intentions even when they were not directly involved in a social interaction.

This latter finding implies that paranoia is related to representing others as

harmful, even when they impose no direct threat to the self. This elegant

study is in line with the previous literature that highlighted the role of neg-

ative other-schemas in paranoid ideation.

In summary, game theoretic studies have provided valuable insight into

the social dynamics associated with paranoia in the general population. They

suggest that paranoid thinking is not an extreme form of economically ratio-

nal distrust (Ellett et al., 2013; Johnson et al., 2009), and might be better

explained in terms of negative other-schemas (Ellett et al., 2013; Raihani

& Bell, 2017b) or increased self-interest (Raihani & Bell, 2017a). An explor-

ative neuroimaging study of patients with psychotic disorders has found that

aberrant activation in the right caudate nucleus (brain region implicated in

reward processing) during cooperative games was associated with paranoid

symptoms, suggesting altered neural processing of rewarding social interac-

tions in paranoia (Gromann et al., 2013).
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CHAPTER THREE
Social cognition and schizotypy
Tovah Cowan, Thanh P. Le, Alex S. Cohen
Psychology Department, Louisiana State University, Baton Rouge, LA, United States

Deficits in social cognitive functioning, involving cognitive processes allowing

us to conceptualize and manage others and our relationships to them (Penn,

Sanna, & Roberts, 2008), are generally considered ubiquitous in people with

schizophrenia (e.g., Penn et al., 2008). These deficits are generally present

throughout all phases of illness, are chronic, and treatment resilient. A modest

research corpus has been devoted to understanding these social cognitive

impairments as a neurodevelopmental anomaly that reflects a schizophrenia

endophenotype. This chapter will review literature on social cognitive func-

tioning and schizotypy. Schizotypy is defined as an underlying personality trait

indicating a predisposition for schizophrenia spectrum disorders (e.g., schizo-

phrenia or schizoaffective disorder, “cluster A” personality disorders). Although

schizotypy is not pathological, there are particular reasons to explore the specific

interaction of social cognition and schizotypy. Integrating these two concepts in

a broad overview provides potential insight into how social cognitive processes

are maintained or impacted by schizotypy. As summary by Cohen, Mohr,

Ettinger, Chan, and Park (2015) studying people with schizotypy offers insight

into potential mechanisms for adaptive traits, as well as an understanding of the

schizophrenia spectrum less confounded by illness-related variables, such as

medication, unemployment, hospitalization, and stigma (see also Barrantes-

Vidal, Grant, & Kwapil, 2015). This chapter starts with a definitional section

to situate readers and specify exactlywhat ismeant by the concepts of schizotypy

and social cognition. Subsequently, we will summarize what is known about

schizotypy and social cognition from both a behavioral and psychophysiological

perspective. The final section will integrate these findings and propose expla-

nations for the patterns of social cognitive deficits in schizotypy.

Definitions and grounding

Schizotypy
Social C
https://d
The schizotypy construct has been used in empirical research for nearly six

decades, and there is a general agreement that schizotypy reflects traits
ognition in Psychosis © 2019 Elsevier Inc.
oi.org/10.1016/B978-0-12-815315-4.00003-3 All rights reserved.
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associated with schizophrenia-spectrum pathology. Much work has been

built on Paul Meehl’s (1962) neurodevelopmental model of schizotypy,

wherein schizotypy is a latent categorical construct reflecting a genetic pre-

disposition to certain cognitive anomalies (schizotaxia), which, when com-

bined with adverse learning and social influences (e.g., environmental

factors) may result in observable “schizotypes” (e.g., people with high social

anhedonia and/or psychosis-like experiences; Lenzenweger, 2015). While

schizotypy as a latent construct in this model is categorical (which remains

fiercely contested in the literature), the observable schizotypes are on a con-

tinuum, ranging from endophenotypes only observable in the laboratory to

schizophrenia. This continuum also encompasses several of the Diagnostic

and Statistical Manual of Mental Disorders 5th Edition (DSM-V;

American Psychiatric Association, 2013) personality disorders. Importantly,

an individual with schizotypy may not display any aspects of schizotypy,

except in laboratory measures. We will focus our review on the less severe

end of the illness continuum and will contextualize those populations in

terms of more severe impairment or symptom presentations.

Despite consensus regarding many aspects of schizotypy, there is some dis-

agreement about its phenotype and how it should be operationalized and

defined. Common approaches include examining biological family members

of individuals with schizophrenia, individuals with various clinical presenta-

tions (e.g., ultra-high risk studies), and individuals with self-reported

schizotypal traits. The latter approach forms the lion’s share of schizotypy

research. This population is often identified by psychometric classification

on one of several schizotypy questionnaires, such as the Schizotypal Person-

ality Questionnaire (SPQ; Raine, 1991), the Chapman Schizotypy Scales

(Chapman, Chapman, Kwapil, Eckblad, & Zinser, 1994), and the Oxford-

Liverpool Inventory of Feelings and Experiences (Burch, Steel, &

Hemsley, 1998). These measures differ somewhat in their conceptual scope.

Collectively, however, it is clear that schizotypy is multidimensional, and

comprised of a two- or three-factor structure: positive (e.g., magical thinking,

unusual perceptual experiences, ideas of references, or paranoid ideation),

negative (e.g., social anhedonia, constricted affect), and disorganized (e.g.,

odd speech and behavior) (Raine et al., 1994), which neatly connects to

the three main facets of schizophrenia. Social anhedonia, in particular, is con-

sidered an important component of schizotypy as it has been shown to predict

the development of “cluster A” schizotypal spectrum disorders and related

pathology in longitudinal studies (Blanchard, Collins, Aghevli, Leung, &

Cohen, 2009; Gooding, Tallent, & Matts, 2005; Kwapil, 1998).
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Social cognition
Social cognition is generally defined as a collection of processes by which we

integrate information about others and use that information to have

successful interactions (Penn et al., 2008). The social cognition literature

is vast and spans a variety of methodologies and foci, from childhood devel-

opment to clinical pathology. Importantly, social cognition and its associated

processes has been integrated into the Research Domain Criteria framework

(RDoC) (Insel et al., 2010)—a transdiagnostic approach to understanding

psychopathology in terms of basic neuro-biologically coherent domains.

As of the most recent version of the RDoC (National Institutes of

Mental Health, 2017), the framework includes the domain of “social

processes,” encompassing the constructs of affiliation and attachment, social

communication, perception and understanding of self, and perception and

understanding of others. Each of these constructs contains subconstructs that

then have research at the various levels of the RDoC framework, from

genetics and molecules to self-report and paradigms.

Psychopathology researchers, including schizophrenia researchers specifi-

cally, have also generated their own frameworks of social cognition, though

their primary scope has been studying schizophrenia. For example, Penn et al.

(2008) categorize existing research in social cognition in schizophrenia

according to three general constructs: emotion perception, theory of mind

(ToM), and attributional style. Green et al. (2008) summarize the discussion

at a National Institutes of Mental Health meeting on the subject by catego-

rizing social cognition in schizophrenia according to five areas, adding social

knowledge and emotional processing to the three described by Penn et al.

(2008). This framework was then updated by Green, Horan, and Lee

(2015), organizing social cognition over two levels: processes and subpro-

cesses. These processes include the following: social cue perception (with sub-

processes face and voice perception), mentalizing, experience and regulation

of emotion (each of which alone is a subprocess), and experience sharing, or

observation of another’s behavior triggering neural activation similar to per-

forming that behavior oneself (including the subprocesses of motor resonance

and affect sharing). The process level clearly connects to the previous frame-

works, with attributional biases and ToM having been combined. However,

at the subprocess level, mechanisms for social cognition and the social cogni-

tive processes themselves have been intermingled, including, for example,

motor resonance, or the result of mirror neuron systems. Motor resonance

allows more efficient use of information for social cognitive processes such
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as action or language understanding (Zwaan & Taylor, 2006), but is not a

social cognitive process in itself.

There are three possible ways that social cognitive abnormalities could

manifest in schizotypy. First, it could be that there are specific deficits, social

cognitive and otherwise, inherent in schizotypy, which get worse with

greater illness severity (and may be potentiating the increased severity).

For example, it could be that social cue perception is increasingly impaired

in individuals with schizotypy, whereas other domains, such as experience

sharing and ToM, are generally preserved. If impairment in affected areas

increases with illness severity, it primarily reflects motivational, and basic

cognitive, social, or other “generalized” causes. Second, it could be that

schizotypy is associated with a general social cognitive deficit that gets worse

with greater severity. Finally, it is possible that there are different patterns of

social cognitive performance along the schizotypy spectrum. This chapter

will evaluate social cognition in schizotypy with a focus on understanding

how social cognitive abilities vary as a function of severity of schizotype

manifestation. We will present evidence of performance in people with

schizotypy (defined through laboratory measures and questionnaires) in

the domains of social perception, mentalizing and ToM, experience sharing,

self-awareness, attributional style, and social knowledge, consistent with the

framework established in the RDoC constructs, at least in part, as well as the

majority of the schizophrenia frameworks. We will also interpret the find-

ings in light of the three aforementioned possibilities. Understanding the

specificity and generalizability of social cognitive abnormalities in schizotypy

has important implications for our understanding, assessment, and treatment

of schizophrenia-spectrum pathology.
What is known about social cognition in schizotypy?

Social perception

Social perception is typically partitioned into two categories, namely facial

perception and vocal perception (Green et al., 2015). Vocal perception

involves recognizing and discriminating acoustic properties of speech, and

the affective information they convey, where facial perception is decoding

affective information from others’ facial expressions. Inherent in both cate-

gories is the ability to read others’ emotional cues. Generally speaking, there

is evidence that individuals with schizotypy show mildly impaired perfor-

mance on tasks of social perception, though the nature of these impairments
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has not replicated well across studies. For example, van’t Wout, Aleman,

Kessels, Larøi, and Kahn (2004) administered both the SPQ and a facial affect

recognition task, and found that positive schizotypy correlated with mis-

classifying angry faces as happy, and the subscale of unusual perceptual expe-

riences correlated with misclassifying happy faces as angry or fearful. Other

studies have extended these findings and observed that negative schizotypy is

also related to deficits in facial affect (e.g., Abbott & Green, 2013; Williams,

Henry, & Green, 2007). However, some studies do not replicate deficits in

classifying facial emotion (e.g., Jahshan & Sergi, 2007; Shean, Bell, &

Cameron, 2007), but these null findings are potentially limited by the emo-

tion perception tasks used, which may be insufficiently sensitive. Brown and

Cohen (2010) sought to use a more sensitive measure of facial emotion per-

ception that included neutral stimuli, and found that people with schizotypy

were worse at identifying emotions than controls, more likely to misclassify

neutral faces as showing disgust, and that there was a relation between dis-

organized schizotypy and a systematic bias for classifying faces with a neg-

ative emotional valence. Individuals with schizotypy also show deficits in

facial recognition, as demonstrated by Larøi, D’Argembeau, Br�edart, and
van der Linden (2007), who found that people higher in schizotypy traits

endorsed greater difficulty recognizing themselves, and others they know,

and also show perceptual distortion of faces, in comparison with people

low in schizotypy. These difficulties and distortions were associated with

positive and disorganized, but not negative, schizotypy. In sum, evidence

suggests that there is a facial affect recognition negativity bias in people with

schizotypy, and that kinds of schizotypy may differentially misread various

emotions, which may be driven by a lack of ability to integrate facial cues

more broadly.

These results are replicated in studies on emotion recognition from vocal

information. Although there are significantly fewer studies overall, they

consistently show deficits in vocal affect recognition, the ability to recognize

emotions from speech, in schizotypy samples (Castro & Pearson, 2011), as

well as in individuals diagnosed with schizotypal personality disorder (Baum

& Nowicki, 1998; Wickline, Nowicki, Bollini, & Walker, 2012), and at

ultra-high risk for psychosis (Amminger et al., 2012). One study partially

extended this finding, with the specification that positive (particularly

cognitive-perceptual) schizotypy was negatively related to vocal emotion

recognition accuracy (Shean et al., 2007). Taken together, these studies

and the studies of facial affect recognition show a deficit in social perception

in schizotypy that mirrors the results of similar studies conducted in
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schizophrenia (Kohler et al., 2003; Tseng et al., 2013). Some researchers

have reported a negative correlation between ability to identify happy emo-

tions and both negative and positive symptoms (Tseng et al., 2013). In con-

trast, Kohler et al. (2003) observed that facial affect recognition in

schizophrenia was worse relative to controls for fearful, disgusted, and neu-

tral faces, but not for happy or angry faces, and worse performance was con-

nected specifically to negative symptoms. Similar to facial emotion

recognition, there is a pattern of general deficit in social perception, but

mixed results at the level of what kinds of perceptions are most difficult,

and which symptom profiles are most closely connected.
Mentalizing and ToM
ToM involves the ability to attribute mental states to oneself and others (e.g.,

understanding others’ actions, feelings, and intentions), and has been central

to the schizotypy construct since its early formation (Langdon & Coltheart,

1999). Links between performance on ToM tasks, often developed for indi-

viduals with autism spectrum pathology, and schizotypal traits have provided

evidence that only some aspects of ToM are affected in schizotypy. For

example, schizotypy scores (reflecting positive, negative, and disorganiza-

tion traits) have been associated with poor performance on a ToM task

requiring recognition of social faux pas (Morrison, Brown, & Cohen,

2013), intact performance on measures of sarcasm ( Jahshan & Sergi,

2007), and enhanced performance on a ToM task that involved detection

of irony (McCleery et al., 2012). It is clear that behaviorally, high and

low schizotypy cannot be reliably differentiated from each other based solely

on ToM.However, there is substantial and consistent evidence for deficits in

ToM in schizophrenia, in both populations in remission and those who are

not, regardless of task (Bora, Yucel, & Pantelis, 2009). ToM seems to be an

area where populations with schizophrenia are more severely impacted than

populations with milder forms of schizotypy, who in some cases, may out-

perform controls.
Experience sharing and empathy
Experience sharing is a broad term drawn fromGreen and colleague’s frame-

work (2015) to reference all ways in which another’s experience is reflected

in one’s own senses. It can involve mimicking, consciously or subcon-

sciously, another’s emotions, movements, or visuospatial perspective. These

are all components of various forms of empathy, the ability to take another’s



77Social cognition and schizotypy
perspective and feel their feelings with the connotation of caring for them

and using this information to help them. Empathy is closely related to ToM

and mentalizing. However, unlike ToM and mentalizing, empathy also

emphasizes understanding and feeling the emotions of others, cognitive

and affective empathy, respectively. Of experience sharing, only visuospatial

perspective taking has been explored in schizotypy (to our knowledge),

where positive schizotypy was positively related to increased accuracy in

perspective taking (Thakkar & Park, 2010). Overall, self-reported trait

empathy is lower in schizotypy samples compared with normal controls

(Henry, Bailey, &Rendell, 2008; Ripoll et al., 2013).When empathy is sep-

arated into cognitive and affective components, a different picture emerges.

Positive schizotypy is associated with performance similar to controls, or

even greater cognitive empathy (Henry et al., 2008; Wang et al., 2013),

potentially connecting to the results on visuospatial perspective taking. Both

negative and disorganized schizotypy are negatively related to affective and

cognitive empathy (Henry et al., 2008; Thakkar & Park, 2010; Wang et al.,

2013). In comparison, there are noted deficits in empathy among individuals

with schizophrenia, though these are not preferentially related to specific

syndromes or symptoms (e.g., negative, positive, or disorganized;

Montag, Heinz, Kunz, & Gallinat, 2007; Smith et al., 2012). It seems that

empathy is more globally impaired in individuals with schizophrenia than in

individuals with schizotypy more generally.
Self-awareness
Part of managing social relationships is the ability to understand one’s self,

and the boundaries between self and others (National Institutes of Mental

Health, 2017). Consistently, there is a negative relationship between

schizotypy and self-awareness. Schizotypy negatively relates to emotional

identification, the ability to distinguish and describe one’s own emotions

(e.g., Seghers, McCleery, & Docherty, 2011, see Nicolò et al., 2011 for

an exception), even though schizotypy is associated with increased attention

to emotional stimuli (Kerns, 2005). Poor emotion identification is particu-

larly associated with disorganized schizotypy (Kerns, 2006; Larøi, Van der

Linden, & Aleman, 2008), and negative schizotypy (Larøi et al., 2008). Indi-

viduals with schizophrenia show a similar deficit, as seen in a metaanalysis by

O’Driscoll, Laing, and Mason (2014). In both schizophrenia and schizotypy

samples, negative traits and symptoms are associated with a difficulty in

increasing and managing emotion (Henry et al., 2009; Morrison et al.,
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2013; O’Driscoll et al., 2014). In fact, difficulties in upregulating positive

emotion is a core feature of anhedonic negative symptoms in schizophrenia.

Last, schizotypy is associated with decreased self-association, shown in wea-

ker distinctions between the self and others (Larøi et al., 2007; Platek,

Critton, Myers, & Gallup Jr., 2003), and decreased feelings of self-agency

when judging what initiated a movement (Asai & Tanno, 2007). These find-

ings replicate those in the schizophrenia literature (e.g., Irani et al., 2006;

Knoblich, Stottmeister, & Kircher, 2004). As a whole, there are global def-

icits in emotional identification, emotion regulation, and self-boundaries in

both schizotypy and schizophrenia.
Attributional style
Attributional style is a set of “metacognitive” factors reflecting tendencies in

inferring causes of external events (Abramson, Seligman, & Teasdale, 1978).

Traditionally, attributional style is comprised of three dimensions, including

internal-external, stable-unstable, and global-specific (Abramson et al.,

1978). It was originally applied to understand enduring cognitive abnormal-

ities in individuals with, or prone to, depression, but was soon applied to

positive schizotypy, though research in this population has largely focused

on the internal-external dimension. In contrast to depression, which tends

to be associated with an internal attributional style, a number of studies have

found that individuals with positive schizotypal traits evidence external attri-

butions (Bentall, Corcoran, Howard, Blackwood, & Kinderman, 2001).

Theoretical work expanding this external attributional style has focused

on the tendency to infer/perceive hostility and deliberate threat from others

(Morrison &Cohen, 2014). This is an important distinction from social anx-

iety, which is associated with perceived threat from social sources, but with-

out the deliberate hostility motivation. Not surprisingly, positive schizotypal

traits, notably those associated with suspicious beliefs, have been associated

with increased attributions involving hostility and direct threat and aggres-

sive reactions, particularly when situations are ambiguous with respect to the

intentions of others, such as a group of teenagers who begin to laugh as you

walk past them (Combs, Penn, Wicher, & Waldheter, 2007). Increased

amygdala sensitivity for salient stimuli, particularly involving potential

threat, is a proposed neurobiological mechanism (Galdos et al., 2010;

Mohanty et al., 2005). Though less well-explicated, the attributional style

of negative schizotypy is likely different, having been associated with

“defeatist beliefs” that emphasize “internalizing” attributional style in a
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similar manner as in depression. Defeatist beliefs concern a “learned helpless-

ness” and are a core feature of negative schizophrenia (Grant & Beck, 2008)

and schizotypy (Luther et al., 2016) as well. Not surprisingly, negative

schizotypy has not been associated with abnormal amygdala reactivity

(Galdos et al., 2010).Paranoia in schizophrenia has specifically been associated

with external attributional biases, though schizophrenia without paranoia

may show attribution biases similar to controls (Moritz, Woodward,

Burlon, Braus, & Andresen, 2007). Thus, attributional biases in schizotypy

seem to be similar, albeit reduced in severity, compared with those in

schizophrenia.

Social knowledge
Very little information has been gathered in the domain of social knowledge

and schizotypy. Social knowledge consists of two subskills: understanding social

and cultural rules, and applying them appropriately in a given situation (Green

et al., 2008). As such, social knowledge is distinct from general social function-

ing, as it is more closely related to social skills. Unfortunately, there is a lack of

research on cultural social knowledge. However, there is consistent evidence

for social knowledge deficits in people with schizotypy, especially as it relates

to applying social rules, such as how to act during a job interview, to their

own actions, but not in understanding the rules in the abstract (Waldeck &

Miller, 2000, see also Morrison et al., 2013). Schizotypy has been related to less

rejection of unfairness, and greater generosity, in Ultimatum and Dictator

games (van’t Wout & Sanfey, 2011). Individuals with higher negative

schizotypy were more likely to accept unfair offers, and those with high

positive schizotypy were more likely to make generous offers, even in

the Dictator game when the offers could not be declined. These results

can be interpreted as people with schizotypy insufficiently leveraging their

position, and also that they are more pragmatic than controls in accepting

unfair offers, because individuals with high negative schizotypy are less

bothered by the social implications of unfair offers. This is only partially

true in a schizophrenia population, where, relative to controls, individuals

with schizophrenia were more generous, but were equally as likely to

reject unfair offers (Agay, Kron, Carmel, Mendlovic, & Levkovitz,

2008). Other studies on schizophrenia populations show a similar ability

to understand, but not apply, social rules (Bellack, Mueser, Wade,

Sayers, & Morrison, 1992; Carini & Nevid, 1992). In the domain of social

knowledge, it seems schizotypy results mirror those seen in the schizo-

phrenia literature, except with even less bias toward fairness.
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What are potential mechanisms/causes of social
cognitive abnormalities in schizotypy?
Psychophysiological mechanisms

The neural mechanisms potentially underlying social cognition have recently

been receiving attention. For example, Germine, Garrido, Bruce, and

Hooker (2011) found that individuals with high social anhedonia, as compared

with low social anhedonia, showed reduced neural activity in several face emo-

tion processing regions during discrimination of emotional faces. In particular,

reduced activity was most consistent in the anterior portion of the rostral medial

prefrontal cortex (arMFC) during the facial affect perception. The arMFC

region has been consistently associated with mentalizing and other aspects of

social cognition (Amodio & Frith, 2006; Grossmann, 2013), and linked with

abnormalities during an emotion face identity task, and other social-cognitive

processing, in schizophrenia samples (Billeke&Aboitiz, 2013;Mukherjee et al.,

2016). The deficient underactivation of the arMFC during facial

affect perception may be related to differences in strategy during emotion dis-

crimination (e.g., attending to low-level features to perform the task) or

other differences in emotional information processing (Germine et al., 2011).

Similar to discrimination of emotional faces, studies have largely recruited

patient populations to examine the neural mechanisms underlying

mentalization, though some nonpatients studies exist. For example, perfor-

mance across behavioral, self-report, and clinical interview measures of

ToM was related to ventromedial prefrontal cortex gray matter volume in

schizophrenia (Hooker, Bruce, Lincoln, Fisher, & Vinogradov, 2011), while

activity in the medial prefrontal cortex (MPFC) during a task of predicting

behavior based on mental states was related to self-reported social anhedonia

in schizophrenia (Dodell-Feder, Tully, Lincoln, & Hooker, 2014). Wang

et al. (2015) examined the relationship between positive and negative

schizotypy and neural activity during ToM and empathy tasks. Performance

was normal during the tasks, but schizotypal traits were associated with aber-

rant activity in the temporo-parietal junction (TPJ), a multisensory brain

region that has been associated with self-processing in healthy controls

(Amft et al., 2015), and autism (Lombardo, Chakrabarti, Bullmore, Baron-

Cohen, &MRCAIMSConsortium, 2011), and in biological motion percep-

tion in schizophrenia (Matsumoto et al., 2018). Interestingly, negative

schizotypy was associated with greater TPJ activity, suggesting the utilization

of compensatory mechanisms. Furthermore, negative schizotypal traits have

been associated with greater right TPJ thickness (K€uhn, Schubert, &
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Gallinat, 2012). Thus, the study of schizotypy provides insight on the influ-

ential role of the TPJ for successful mentalization. It may be that aberrant

structural asymmetry and activity of the temporo-parietal region could reflect

neural compensation resulting from protracted functional hyperactivity while

engaged in self and other processing. These findings also highlight that the

components of schizotypy may exhibit differential relationships with net-

works involved in social cognitive processing.
Nonsocial cognition as a mechanism
Early investigatorsposited that social cognitivedysfunctionmayariseas a function

of basic cognitive deficits (e.g., memory, attention, executive function). How-

ever, an accumulation of evidence from studies using structural equationmodel-

ing (SEM), confirmatory factor analysis (CFA), and exploratory factor analysis

(EFA) have demonstrated that, while related, social cognition is distinct from

basic cognition (Allen, Strauss, Donohue, & van Kammen, 2007; Pinkham &

Penn, 2006). Furthermore, schizotypy is related to a host of social cognitive def-

icits as noted earlier, yet a recent metaanalysis indicates grossly normal cognitive

abilities using traditional neuropsychologicalmeasures (Chun,Minor,&Cohen,

2013). However, it is still likely that basic cognitive abilities have an influential

role in social cognitive processing within schizotypy. For example, mentalizing

relies on schemas, or a set of ideas that organizes categories of information and the

relationships among them (Penn et al., 2008). The ease or difficulty with which

these schemas are activated is likely influenced by limited cognitive resources

(e.g.,workingmemory, attention deficits),which has been found in schizophre-

nia (Heinrichs & Zakzanis, 1998), and some studies of schizotypy (Cohen,

Morrison, Brown, & Minor, 2012). Thus, a limited cognitive load may make

the task of generating alternative thoughts or responses an extremely effortful

process, thus facilitating attributional biases and deficits in other self-other

processing. Furthermore, schizotypy has also been associatedwith both impaired

(Mohr, Blanke, & Brugger, 2006) and enhanced (Thakkar & Park, 2010) ego-

centric mental imagery manipulation, which is notable, as mentalizing likely

requires visuospatial perspective taking and simulation.
Directionality of social cognition and schizotypy
From both a neurodevelopmental and cognitive “systems” approach (i.e.,

viewing cognition as a network of interdependent functions), the causal rela-

tionship between social cognition and schizotypy has yet to be explicated. It is

tempting to assume that social cognitive deficits stem from basic central
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nervous system (CNS) disturbances (i.e., “schizotaxia”), and hence, reflect

stable genetically-mediated markers of pathology. However, it may be the

case that social cognitive impairments are related to the formation of delete-

rious daily experiences in schizotypy, so called“aversivedrift,” as describedby

Meehl (1962, 1990). From this perspective, aberrant social cognition would

be proximal determinants of subclinical symptom presentation in schizotypy

(e.g., magical ideation, ideas of reference, social anxiety). For example, def-

icits in mentalizing, which has been associated with reasoning biases such as

the tendency to “jump to conclusions” or to seek “confirmation bias” (Penn

et al., 2008),may lead to awide range of social consequences, such as when to

inferwhether a stranger is friendlyor seeking to causeharm. Investigators have

postulated that deficits in mentalizing and social information processing may

result in hostile attribution biases, which may lead to symptoms such as

unusual perceptual experiences, ideas of reference, and suspicion (Lam,

Raine,&Lee, 2016), each themselves correlates of positive schizotypy.While

this is likely a mechanism for relatively brief emotion regulation and positive

self-imagemanagement, it comes at the cost of negative perceptions of others.

Along similar lines, social cognitive deficits and aberrant experiences in

schizotypy may emerge from comparable affective abnormalities. The char-

acteristics of negative schizotypy, such as reduced pleasure andmotivation to

participant in social activities (Brown, Silvia, Myin-Germeys, & Kwapil,

2007), may contribute to impairment in social cognitive domains such as

mentalizing and facial affect perception through reduced exposure and

opportunity for practice. Alternatively, disrupted ToM and empathy may

engender the extinction of social reinforcement, leading to increased neg-

ative schizotypal characteristics. Thus, it is unclear whether characteristics

of schizotypy are consequences of social cognitive impairments, or whether

subclinical symptoms impact social cognitive performance adversely. Parsing

these relationships represents an avenue for future research.
Summary and conclusion

In exploring social cognition in schizotypy, a pattern of impairment
emerges that largely mimics the impairments shown in schizophrenia rela-

tive to controls. However, there are some areas with important differences:

ToM is largely spared in schizotypy, and some studies show improved per-

formance relative to controls in some ToM tasks, as well as for positive

schizotypy in cognitive empathy and visual perspective taking. In contrast,
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in the manipulation of social rules around fairness, a schizotypy sample per-

formed worse than both controls and individuals with schizophrenia. Based

on this review of social cognition in schizotypy, it seems that areas of social

cognition that revolve around emotional self-other boundaries and aware-

ness are impacted (emotion perception, self-awareness, affective empathy,

attributional styles, and social knowledge), whereas those that require

mentalizing and cognitively empathizing are potentially spared. The

impacted areas are heavily entangled with social anhedonia, with an unclear

direction of causality, as discussed herein. The areas that are spared in

schizotypy are not spared in schizophrenia. Acknowledging the magnitude

of the deficits is a necessary endeavor to clearly understand the evolution of

social cognition along the psychosis spectrum, though it is still possible to say

that on the whole, milder forms of schizotypy show a specific pattern of

social cognitive deficit, one distinct from the more severe form, schizophre-

nia. These differentiable patterns reinforce the idea that there are other pro-

cesses involved in the development of schizophrenia beyond the latent trait

of schizotypy, and these other processes either compensate for, or exacerbate

social cognitive abnormalities. Given the particular pattern of social cogni-

tive deficits evidenced in schizotypy, intact general cognitive abilities may be

acting as a protective factor. Studying schizotypy allows us to explore social

cognition in a population with fewer global deficits, with the eventual goal

of identifying which differences lead to greater impairment. Schizotypy is an

exciting and useful model in the gradual clarification of social cognition

along the psychosis spectrum.
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CHAPTER FOUR
Impact of social cognitive deficits
on community functioning
Margherita Bechi, Marco Spangaro
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Introduction

According to the World Health Organization (WHO), the lifetime
prevalence of any mental disorder is around 25%, with 450 million people

suffering from a psychiatric disease and its related psychosocial impairments.

Despite the different clinical and psychopathological features, almost every

severe mental illness (SMI) negatively affects functional outcome by

impairing personal, work, and social functioning, thus further worsening

the burden of the disease.

Research in this field has shown that, in addition to psychopathology,

functional deficits are highly related to disruptions in other domains, such

as neurocognition and social cognition.

Despite the development of effective antipsychotic treatments and the

achievement of symptomatic remission, more than half of the subjects

affected by schizophrenia show functional impairment overall. Indeed, clin-

ically stable patients with schizophrenia show deficits in almost every area of

daily functioning. This places a great social and financial burden on health

systems, families, and society. Patients’ level of functioning is reported as one

of the main predictors of disease costs. Furthermore, severe functional

impairments are associated with higher risk of physical morbidity and pre-

mature mortality. Deficits in daily functioning are, in fact, detectable even

before the acute onset of illness, and persist after remission of positive symp-

tomatology. In this context, recovery or functional remission has therefore

become the ultimate treatment goal in schizophrenia, and different rehabil-

itative interventions have been developed in order to offer patients the

opportunity to achieve a satisfying life.

For this reason, current research has focused on the identification of

functional predictors and influencing factors, showing that the functioning

of patients is mainly related to their neurocognitive and social cognitive
Social Cognition in Psychosis © 2019 Elsevier Inc.
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abilities, which are known to be impaired in schizophrenia. However, there

is an ongoing debate on the specific relationship between the two domains

of cognition and functional outcome.

In this chapter, comparing the results of different studies, these topics

will be discussed with a particular focus on the role of social cognitive

subdomains, which appear to be crucial for several real-world skills.

Moreover, given the observation of initial and mild functional impair-

ments in the early phases of the illness, or even before acute clinical onset,

inorder tobetter understand the longitudinal evolutionof thedeficits, psycho-

social functioning of ultra-high risk (UHR) for psychosis (Yung &McGorry,

2007) and first-episode psychosis (FEP) individuals will be analyzed.

In conclusion, this chapter will also include a section on the functioning

of individuals affected by bipolar disorder (BD). Even during euthymic

phases, bipolar patients show a consistent functional impairment, leading

to social withdrawal, unemployment, and several other deficits in daily

living. Despite having different clinical manifestations and course of illness,

the functioning of bipolar and psychotic patients shows areas of overlap. The

differences are mainly caused by distinct neurocognitive and social cognitive

impairments, which translate in different functional outcomes.

These findings bring forward evidence that neurocognition, and espe-

cially social cognition, strongly determine functional outcome, and that

in order to achieve recovery, effective and targeted psychosocial interven-

tions are needed.
Community functioning in schizophrenia

Schizophrenia represents a pervasive, persistent, and heterogeneous
chronic disease associated with global functional impairment. Psychosocial

decline starts before acute onset of illness, and persists even during periods of

symptoms’ remission (Reichenberg et al., 2009). Patients with schizophre-

nia show a widespread impairment of several domains of community func-

tioning, including self-care activities and psychosocial and work

functioning. However, the degree of neurocognitive, social cognitive,

and functional impairment is characterized by great variability between sub-

jects (Keefe et al., 2006). Therefore, research has focused on the individu-

ation of outcome predictors and influencing factors, in order to achieve a

thorough comprehension of the disease, and to develop targeted and

effective interventions (Mariachiara Buonocore, Bosia, et al., 2018).



91Impact of social cognitive deficits on community functioning
Independent living
Approximately only one-third of patients with schizophrenia are able to live

independently, managing medications, bills, shopping, cooking, and trans-

portation without external support (Karagianis et al., 2009). Among these,

more than 75% rely on public disability compensation (Harvey, 2009).

Changing perspective, this data means that less than 1 patient out of 10 is

able to live independently, without need of economic support. Moreover,

a worldwide study including more than 17,000 psychotic patients showed

marked impairments in everyday activities, such as cooking, travel, and

shopping (Karagianis et al., 2009). Subjects with schizophrenia are usually

not able to follow a balanced diet, to regularly practice sport, or to perform

self-care activities (Breier, Schreiber, Dyer, & Pickar, 1991), which is

reflected in greater prevalence of cardio-metabolic disease, further worsen-

ing the burden of the illness.
Social functioning
Schizophrenia is characterized by multiple social impairments across

domains of functioning, including overall reductions in quantity and quality

of interpersonal interactions (Harvey, 2009) and poor social networks

(Patterson et al., 1997). Moreover, patients frequently show severe difficul-

ties in creating and maintaining connections outside the family and the assis-

tance sphere. Subjects with schizophrenia manifest difficulties in sharing

personal experiences, and often exhibit socially disruptive behavior, charac-

terized by inappropriate comments and impairments in judging appropriate

interpersonal distance. Impaired social functioning is only partially related to

the disorganized behavior, and other symptoms of the illness (Patterson,

Moscona, McKibbin, Davidson, & Jeste, 2001).
Work functioning
Impairment of work performance precedes the onset of disease, and nega-

tively impacts patients’ daily functioning. Many patients experience job loss

after disease onset, and even when clinically stabilized, only a small percent-

age of patients obtain and maintain paid employment. Research has found

that difficulties with appropriate social behaviors at work may contribute to

challenges obtaining and maintaining employment (Becker &Milke, 1998).

Still, obtaining and maintaining a job represents a crucial step for functional

recovery of subjects with schizophrenia (Saavedra, Lopez, Gonzales, &
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Cubero, 2016). It is known that working activity and educational levels are

associated with better psychosocial health among the general population.

Work leads to increases in self-esteem and self-efficacy, and is associated with

a reduction of hospital admissions. Moreover, work functioning facilitates

overcoming social stigma and isolation, creating an active role for patients

in society (Bevan et al., 2013).
Factors affecting community functioning
in schizophrenia
As mentioned herein, disability in multiple functional domains is

common in schizophrenia. Even with regular pharmacological compliance

and good response to antipsychotics, during the course of illness, most

patients with schizophrenia exhibit clinical relapse and periodic exacerba-

tions of positive symptomatology. However, clinical symptomatic remission

only partially correlates with functional recovery (Foussias & Remington,

2010; Mueser &McGurk, 2004) such as obtaining and maintaining a mean-

ingful role in the community. In order to achieve functional recovery, it is

crucial to identify functional outcome predictors and influencing factors,

which is also necessary for the development of more targeted and effective

interventions.

Functional disability of patients with schizophrenia is the sum of multiple

illness-related factors, individual resources, and environmental elements

(Galderisi, Vignapiano, Mucci, & Boutros, 2014). Symptom factors, includ-

ing lack of insight, and residual negative symptoms, such as amotivation and

anhedonia, have been associated with functional outcome, even more con-

sistently than positive symptoms (Lincoln, Wilhelm, & Nestoriuc, 2007;

Milev, Ho, Arndt, & Andreasen, 2005; Rabinowitz et al., 2012; Ventura,

Hellemann, Thames, Koellner, &Nuechterlein, 2009). Additionally, almost

40% of patients present persistent reductions in social motivation and

pleasure-related activities, resulting in deficits in daily living (Kirkpatrick,

Buchanan, Ross, & Carpenter, 2001; Leifker, Bowie, & Harvey, 2009).

Together, these elements greatly contribute to the social withdrawal associ-

ated with schizophrenia, and represent an important barrier to functional

recovery (Marwaha & Johnson, 2005).

Among the strongest predictors of functioning, however, are deficits in

neurocognition and social cognition, which are common across the psycho-

ses (Bowie et al., 2008; Brekke, Hoe, Long, & Green, 2007; Couture, Penn,
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&Roberts, 2006; Green, 1996; Green, Kern, Braff, & Mintz, 2000; Lysaker

et al., 2013; Vauth, Rusch, Wirtz, & Corrigan, 2004). Impairments in

neurocognitive domains persist across the course of illness, and are only par-

tially influenced by antipsychotic treatment (Bechi, Spangaro, et al., 2018;

Harvey, Bowie, & Friedman, 2001). Despite their crucial role in community

functioning, neurocognitive abilities alone are able to explain only 40% of

patients’ functional outcome variability, leaving the remaining 60%

unexplained (Best, Gupta, Bowie, & Harvey, 2014). In this context, social

cognition has emerged as one of the most promising predictors, showing

consistent associations with both neurocognition and different functional

domains (Schmidt, Mueller, & Roder, 2011).

Social cognition refers to the set of processes underlying social interac-

tions, and includes several distinct abilities. Theory of Mind (ToM), emo-

tion perception and processing, empathy, social perception (SP), and

attributional style (AS) are the main and most studied sociocognitive

domains. Patients with schizophrenia show impairments in multiple dimen-

sions of social cognition, with large effect sizes (Savla, Vella, Armstrong,

Penn, & Twamley, 2013). Social cognitive deficits are already detectable

in the prodromal phase and during the early course of the illness, persisting

during periods of symptom remission (de Achaval et al., 2010; Fett et al.,

2011; Kohler, Walker, Martin, Healey, & Moberg, 2010). Disorganized

and negative symptoms have been consistently associated with social cogni-

tion in schizophrenia, which is largely independent of positive symptom-

atology (Bora & Pantelis, 2013; Green et al., 2012). Studies investigating

the relationship between neurocognition and social cognition and their

impact on functioning report partial independence of the two cognitive

domains (Fett & Maat, 2013; Ventura, Wood, & Hellemann, 2013). Studies

have found that social cognition is able to explain over 20% of variance in

functional outcome, and mediates the effect of neurocognition on function-

ing (Schmidt et al., 2011).

As indicated by a recent metaanalysis, among the different sociocognitive

subdomains, ToM is considered the most strongly associated with functional

outcome, strongly influencing community functioning (Velthorst et al.,

2015). This study showed that social cognition was able to explain 16%

of functional variance, with neurocognition explaining only the 6%. Given

the high variability of functional outcomes, in order to individuate and

analyze other possible influencing factors, two different methods can be

adopted: the first specifically analyzes the contribution of every subdomain

of social cognition, whereas the second investigates patients’ actual
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functioning and quality of life, starting from functional domains. Here we

will examine the association between social cognition and functioning,

using both methods.
Impact of social cognitive deficits on competence and real
world behavior in schizophrenia
Overall functioning represents the sum of two different functional con-

structs: real-world behavior (or real-world functioning: what the patient

actually does) and functional capacity (patient’s ability under optimal con-

ditions) (Best et al., 2014; Bowie et al., 2008; Brune, Schaub, Juckel, &

Langdon, 2011). Real-world behavior can be assessed observing actual per-

formance of real-world activities, whereas functional capacity can be eval-

uated in a neutral environment, using performance-based measures

concerning the ability to accomplish real-world tasks (Harvey, Velligan,

& Bellack, 2007). Consistent discrepancies have been reported between

functional capacity and actual functional performance, due to different fac-

tors influencing everyday life behavior (Bowie, McGurk, Mausbach,

Patterson, & Harvey, 2012; Gupta, Holshausen, Mausbach, Patterson, &

Bowie, 2012).

Arecent study investigated the influenceofneurocognition, social cognition,

and psychopathology on the two functional constructs, also analyzing the rela-

tionship between real-world behavior, measured with the Quality of Life Scale

(QLS) (Heinrichs, Hanlon, & Carpenter, 1984), and functional capacity, mea-

sured with the UCSD Performance-based Skills Assessment (UPSA-B) (Bechi,

Bosia, et al., 2017;Mausbach et al., 2010).Consistentwith the literature (Leifker

et al., 2009; Menendez-Miranda et al., 2015), no correlation was observed

between the two constructs of functioning. The analysis of single contributors

showed that IQ was the most influencing factor of functional capacity, con-

firming previous evidence (McLaughlin et al., 2016). Results concerning

real-life behavior, on the other hand, showed that empathy was the most

influencing factor, explaining 12%of overall variance. Previous studies reported

that social dysfunction in schizophrenia is associated with empathy deficit.

Indeed, empathy is crucial for social cognition, including abilities such as expe-

rience sharing and mentalizing (Michaels et al., 2014; Shamay-Tsoory et al.,

2007; Smith et al., 2014). This data suggests that empathy has a negative impact

on social capacity, and affects daily functioning aswell.As anexample, erroneous

empathic judgments may lead to altered social inferences, resulting in impaired

school and work performance (Dodell-Feder, Tully, & Hooker, 2015).
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Cognitive aspects of empathy were previously directly associated with real-life

functioning (Michaels et al., 2014; Smith et al., 2012).

The study also reported emotion recognition as a predictor of real-life

behavior, also showing a minor, but significant, effect of psychopathology,

particularly of negative symptoms, consistent with previous literature

(Bowie et al., 2008, 2010; Bowie, Reichenberg, Patterson, Heaton, &

Harvey, 2006; Galderisi et al., 2013; Leifker et al., 2009; Smith, Hull,

Huppert, & Silverstein, 2002; Stefanopoulou et al., 2011).

Taken together, these data suggest that neurocognition and social

cognition may affect social capacity and real-world functioning differently,

with social cognition more strongly related to actual functioning in daily life

(Tas et al., 2013; Velthorst et al., 2015). Consistent with these findings, a

study by Maat and colleagues investigated the relationship between social

cognition, neurocognition, and psychopathology with quality of life in a

sample of 1032 patients with schizophrenia. The authors reported the major

role of social cognition in determining quality of life, with a prevalent effect

of ToM compared with other social cognitive subdomains (Maat, Fett, &

Derks, 2012).

Impact of social cognitive domains on community
functioning in schizophrenia
As mentioned herein, in addition to the analysis of functional capacity

and real-world behavior, the effect of social cognitive subdomains on func-

tioning is critical to understanding the complex associations between social

cognition and functional outcomes. The rationale for this approach is that

every social cognitive construct could lead to a distinct mediating pathway,

and differentially influence functional status during the course of illness.
Theory of Mind
Several studies reported that ToM, defined as the ability to attribute mental

states to others, is impaired in schizophrenia, significantly affecting func-

tional outcome (Biedermann, Frajo-Apor, & Hofer, 2012; Couture et al.,

2006; Schmidt et al., 2011; Sprong, Schothorst, Vos, Hox, & van

Engeland, 2007; Vauth et al., 2004). It was shown that ToM deficit was able

to explain up to 20%–30% of functional impairment, although a high var-

iability characterizes this data (Ventura et al., 2015). Indeed, there is a great

variability in ToM performance between patients with schizophrenia
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generally (Bechi, Bosia, Agostoni, et al., 2018). For example, studies have

found that 20%–50% of patients show normal, or close to normal, ToM abil-

ities, despite having difficulties in social interactions, whereas other patients

show significant impairments (Brune & Schaub, 2012; Lavelle, Healey, &

McCabe, 2014; McCabe, Leudar, & Antaki, 2004).

Psychosocial deficit precedes acute clinical onset, and the degree of ToM

impairment represents one of the best predictors of community functioning,

regardless of duration of illness (Brune, 2005; Green, 2016; Harrington,

Siegert, & McClure, 2005). Actually, the ability to attribute mental states

to others explains 50% of the variance in social abilities in schizophrenia,

independent of IQ, neurocognition, and medication (Brune, Abdel-

Hamid, Lehmkamper, & Sonntag, 2007). Moreover, as evidenced by the

study of Rocca and colleagues, the degree of ToM impairment is directly

associated with patients’ functional outcome (Rocca et al., 2016). The

authors identified three clusters of patients with schizophrenia, characterized

by unimpaired, impaired, and very impaired performance in a ToM task,

reporting a linear relationship between daily functioning and social cogni-

tion across the three clusters. Similarly, Br€une and colleagues grouped

patients into “poor” and “fair” mentalizers, showing that “fair” mentalizers

presented fewer social behavioral abnormalities, as well as less behavioral dis-

organization (Brune & Schaub, 2012). Interestingly, no difference in an

executive functioning task between groups was reported, again suggesting

that social cognition and neurocognition are at least partially dissociable con-

structs. Similar results were more recently reported by Bechi, Bosia,

Agostoni, et al. (2018), showing differences of quality of life, assessed by

QLS, between “poor” and “fair” mentalizers, particularly in self-directness

(Bechi, Bosia, Agostoni, et al., 2018). Moreover, when compared with

healthy controls, all patients showed impairments in both neurocognition

and ToM, and these deficits were predictive of functional outcome in the

whole sample.

Taken together, these studies strongly indicate that ToM is crucial for

both social cognition and overall functioning. Consistently, other studies

showed that ToM impairment was also associated with a deficit in personal

independence and hygiene (Ventura et al., 2015), and levels of school and

work functioning (Brune et al., 2011).

This last data is of particular interest, because having and maintaining

work can determine a wide range of clinical advantages, including less severe

symptoms of disease, improved sense of recovery, strengthened self-esteem,

and better quality of life (Ventura et al., 2015). ToM abilities play a central
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role in interacting with colleagues, and are involved in the comprehension

of work tasks and instructions (Lo & Siu, 2015). Horan and colleagues

reported that lower levels of baseline ToM were associated with poorer

work outcomes (Horan et al., 2012). Consistently, a subsequent study found

that patients with higher ToM also showed higher occupational rates

(Couture et al., 2006). More recently, Bechi et al. designed a ToM rehabil-

itative intervention that was effective in improving ToM, and this improve-

ment was associated with better work functioning (Bechi, Spangaro, et al.,

2017). In conclusion, among patients with schizophrenia, ToM is associated

with functional outcomes in several real-life domains, and constitutes a crit-

ical ability for effective social interactions (Hoe, Nakagami, Green, &

Brekke, 2012; Schmidt et al., 2011; Ventura et al., 2015).
Emotion processing
Emotions represent mental and physiological conditions associated with

psychophysiological changes, determined by natural or learned stimuli.

Emotion processing (EP) in self and others plays a central role within social

cognition, as it is a fundamental element of social interaction. The ability to

decode facial expressions represents a necessary requirement for good social

functioning (Adolphs, Tranel, Damasio, & Damasio, 1994), because it per-

mits inference of the emotional state of others, and ability to select, in a rapid

and appropriate way, a behavioral response. Several studies have reported a

deficit of recognition of emotions in schizophrenia (Addington &

Addington, 1998; Barkl et al., 2014; Dodell-Feder, Tully, & Hooker,

2015; Fett et al., 2011; Kee, Kern, & Green, 1998; Kohler et al., 2003),

which seems to be permanently present during the course of illness

(Green, Horan, & Lee, 2015; Irani, Seligman, Kamath, Kohler, & Gur,

2012; Penn et al., 2000).

Particularly, research has focused on the deficit in recognition of facial

emotional expressions, as it is considered a crucial aspect for functional out-

come (Fett et al., 2011; Green, 2016). Patients with schizophrenia show dif-

ficulty in understanding others’ emotions, with a secondary deficit in

reacting adequately to the social context, and thus eventually obtaining poor

results in work, interpersonal relationships, independence, and self-care

(Hoe et al., 2012; Poole, Tobias, & Vinogradov, 2000). The ability to ade-

quately interpret and react to facial expressions is important for effective

interaction with others, and for active participation in the social environ-

ment (Batty & Taylor, 2003). Indeed, misunderstanding facial and
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emotional expressions alters the inferences made about others’ emotional

states, thus limiting the ability to elaborate on social hypotheses, leading

to maladaptive psychosocial consequences, and eventually increasing the

tendency to socially withdraw (Hooker & Park, 2002; Izard, 2001;

Schultz, Izard, Ackerman, & Youngstrom, 2001).

Thus, deficits in recognizing emotional expressions in patients with

schizophrenia may contribute to challenges in social and interpersonal

relationships (Combs et al., 2007; Green et al., 2000; Hoe et al., 2012).

Impairment in recognizing others’ emotions can lead to emotional iso-

lation and social withdrawal (Schneider et al., 2006), thus directly affecting

social functioning (Gard, Kring, Gard, Horan, &Green, 2007). Kee and col-

leagues evaluated EP and work functioning in a sample of psychotic patients

at baseline and after 1year, reporting a stable, significant association (Kee,

Green, Mintz, & Brekke, 2003). Therefore, better EP performance could

also be predictive of higher work functioning levels. Consistently, a subse-

quent study reported a positive correlation between correct detection of dis-

gust and global and work functioning (Hofer et al., 2009). Disgust

recognition is important, because it could be a signal of criticism concerning

inadequate working behaviors. Therefore, a correct detection of this

emotion can lead to more appropriate conduct.

EP has also been associated with aspects of personal functioning, such as

appropriate appearance and hygiene (Kee et al., 2009).

In summary, patients with schizophrenia show an impairment in EP that

negatively affects their overall functioning. In fact, EP seems to be necessary

for adequate interpersonal relationships, for daily living, and for social, work,

and school interactions (Bechi, Bosia, Spangaro, et al., 2018; Hoe et al.,

2012; Poole et al., 2000).
Empathy
Empathy is one of the less studied social cognitive domains in schizophrenia,

but can potentially highly influence daily functioning, as proposed by differ-

ent studies (Green et al., 2015; Lee, Zaki, Harvey, Ochsner, & Green, 2011;

Sparks, McDonald, Lino, O’Donnell, & Green, 2010). Empathy is defined

as the ability to understand and share others’ feelings, and to respond emo-

tionally. Therefore, it has been hypothesized that its impairment could neg-

atively affect social and relational life (Blair, 2005; Henry, Bailey, &Rendell,

2008; Peuskens & Gorwood, 2012; Sabbag et al., 2011). Altered empathic

evaluations may lead to aberrant SP, and thus to inadequate social behaviors
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and impaired functioning (Lee et al., 2011). In this view, Michaels et al.

(2014) analyzed empathy abilities in a sample of 52 patients with schizophre-

nia, compared with a healthy control group (Michaels et al., 2014). Authors

showed impaired empathy levels among psychotic subjects, associated with

worse social functioning. Similar results were also reported by other studies,

further supporting the initial hypothesis of a significant effect of empathy on

functional outcome of subjects with schizophrenia (Horan et al., 2015;

Smith et al., 2012). Particularly, Smith et al. showed that perspective taking,

a cognitive subcomponent of empathy, was able to explain 15% of variability

of patients’ overall functioning (Smith et al., 2012). However, further studies

are needed in order to better understand and define the role of empathy in

daily functioning in schizophrenia.

In addition to ToM, EP, and empathy, other social cognitive domains,

including AS and SP, have been found to influence functioning of patients

with schizophrenia. However, to date, few studies have been made

available, and those show conflicting results.
Attributional style
A few studies have investigated the relationship between AS and functioning

in schizophrenia, showing contradictory results. Lysaker, Bryson, Marks,

Greig, and Bell (2004) analyzed the influence of AS and negative symptoms

on social functioning, evidencing that an altered AS could be predictive of

impaired social interactions, worse participation in community life and, in

general, of a lower quality of life (Lysaker et al., 2004). However, the study

included only a small sample of male subjects. Similar results more recently

reported by Lahera and colleagues showed that altered AS, together with

residual psychotic symptoms and the tendency to blame others for negative

situations, is associated with impaired functioning (Lahera et al., 2015). In

contrast, Mancuso and colleagues previously analyzed the structure of social

cognition and its relationship with functional outcome in psychosis

(Mancuso, Horan, Kern, & Green, 2011). The authors individuated three

main factors: hostile AS, lower-level social cue detection (including EP

and social knowledge), and higher-level inferential and regulatory processes.

Analyzing the effect of these factors on functional outcome, hostile AS did

not correlate with any measure of functioning. Similar negative results were

also reported by Buck, Healey, Gagen, Roberts, and Penn (2016) (Buck

et al., 2016). Different from the study of Mancuso, however, social cogni-

tion was explained by a two-factor model composed of social cognitive skills
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(including ToM, EP, and SP) and hostile AS. As noted herein, the authors

did not show any association between hostile AS and functional outcome.
Social perception
Different from AS, the study of Mancuso et al. individuated SP as one of the

main predictors of functional capacity (Mancuso et al., 2011). SP refers to

the ability to decode and interpret social cues in others, including social con-

text processing and social knowledge (Addington, Saeedi, & Addington,

2006). A review by Fett and colleagues also indicated that SP was an

influencing factor on community functioning, the strongest predictor after

ToM (Fett et al., 2011). The authors also reported a significant association of

SP performance with neurocognition. In line with these data, more recently,

Karpouzian showed that patients with an adequate level of community func-

tioning did not show any impairment of SP, despite having a ToM deficit

(Karpouzian, Alden, Reilly, & Smith, 2016). The authors hypothesized that

perceptual aspects of social cognition could be more related to community

functioning (Couture et al., 2006); whereas a ToM deficit, persistent also

among remitted subjects, could be a trait-characteristic of the illness,

persisting regardless of functioning.
Conclusions
In addition to the severe difficulties secondary to psychopathology, patients

with schizophrenia experience deficits in multiple aspects of social cogni-

tion, which are strongly associated with daily functioning. Research and

rehabilitative treatments in schizophrenia have been focusing on improving

functioning in order to give patients the opportunity for functional recovery

(Buonocore, Bosia, et al., 2018). In this context, different effective rehabil-

itative interventions have been developed targeting cognition, metacogni-

tion, and social cognition, showing initial encouraging results, and thus

lowering the burden associated with the disease (Bechi et al., 2012, 2013,

2015a; Buonocore et al., 2015).

Patients at UHR for psychosis: Clinical features
and community functioning
The first symptoms of psychosis can be prior to the acute onset of the

illness, sometimes by years (van Donkersgoed, Wunderink, Nieboer,

Aleman, & Pijnenborg, 2015). Some patients show an early social
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functioning impairment, progressive social withdrawal, and negative symp-

toms (MacBeth &Gumley, 2008). Moreover, other signs that can be present

before onset are subclinical self-experienced disturbances in thought,

speech, and perception processes, and mild positive symptoms, such as

hallucinations or delusional ideas (Schultze-Lutter, Ruhrmann, Berning,

Maier, & Klosterkotter, 2010). Given their subacute manifestation, these

symptoms are usually defined as attenuated psychotic symptoms (APS).

Subjects with functional impairment, APS, or brief limited intermittent psy-

chotic symptoms (BLIPS) and family history of schizophrenia are considered

UHR individuals (Yung & McGorry, 2007). UHR subjects are also recog-

nizable due to the presence of basic symptoms (BS). BS represent mild alter-

ations in affect, speech, perceptions, thought, or stress tolerance, and are

usually detectable before ALS and BLIPS (Bora et al., 2014).

The study of UHR individuals allows identification of specific risk fac-

tors for the development of psychosis and mechanisms of symptom evolu-

tion, without the confounding effects of medication and acute and chronic

illness factors. Data indicate that among UHR subjects, the transition rate to

psychosis is 22% after 1 year, and 36% after 3 years follow-up (Fusar-Poli

et al., 2012). However, there is huge outcome variability, also due to meth-

odologic issues concerning diagnosis. Long-term clinical outcomes range

from treatment-resistant psychosis, to full functional and symptomatic

remission, and the degree of functional impairment represents one of the

best outcome predictors.

Comparing UHR subjects with healthy controls, Fusar-Poli et al. (2012)

showed that the two groups significantly differed on baseline unemployment

and independent living. Moreover, fewer UHR individuals had previously

lived alone, depending on family and needing support for instrumental role

functioning (e.g., employment) and independent living (Fusar-Poli et al.,

2012). Interestingly, living in a communal structure and baseline unemploy-

ment were associated with a higher risk of developing a psychotic episode

within the following 2 years.

However, even in patients who did not convert to psychosis, Brandizzi

and colleagues (Brandizzi et al., 2015) found that 43% of nonconverters

reported poor functioning at 6 years follow-up. Interestingly, functional out-

comewas predicted by baseline functioning, employment status, and intensity

of prodromal psychotic symptoms. The observation of a significant impair-

ment in psychosocial functioning among UHR subjects, despite the absence

of psychotic symptoms, further supports the need of early targeted interven-

tions independent from longitudinal outcome (transition/nontransition).
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Predictors of community functioning in UHR subjects
It is well established that social cognitive deficits constitute the main func-

tional predictors of patients with schizophrenia. Therefore, the role of social

cognitive deficits in UHR and their impact on daily functioning and tran-

sition to psychosis is of great interest. Additionally, duration of untreated

prodromal phase has been inversely associated with long-term prognosis.

In order to optimize the detection of people at risk of psychosis, different

markers have been studied, helping to better define clinical and biological

features of the disease.

While a number of studies have examined neurocognition in UHR and

found that it is a significant predictor of outcomes, as in patients with schizo-

phrenia (Cotter et al., 2014), fewer studies have investigated social cognition

among UHR subjects, reporting an intermediate degree of impairment

between schizophrenia and healthy controls. Specifically, UHR subjects

exhibit impairments in the AS domain, associated with the degree of

paranoid symptoms (Thompson, Bartholomeusz, & Yung, 2011), and

ToM deficits are detectable among UHR converters (Lee, Hong, Shin,

& Kwon, 2015).

In addition to representing the most frequently impaired abilities among

UHR individuals, ToM and AS are the best functional outcome predictors

as well. Indeed, Cotter (Cotter et al., 2017), analyzing possible influences of

social cognitive abilities previously linked to functioning in schizophrenia,

found an association of ToM with functional outcome among UHR sub-

jects as well. A subsequent study including 65 UHR subjects and 30 healthy

controls analyzed social cognitive function, social skills, and a broad range of

functioning measures. UHR patients showed significant decrements on a

ToM task and on an EP task, which were associated with role functioning

and social skill performance. Overall functioning was associated with the

level of AS, whereas ToM was associated with self-reported functioning

(Glenthoj et al., 2016). As previously mentioned, social cognitive abilities

amongUHR individuals are less impaired than those of patients with schizo-

phrenia. In line with this evidence, Ohmuro and colleagues (Ohmuro et al.,

2016) recently showed that, with respect to schizophrenia, the strength of

the association between ToM deficit and functional outcome was less con-

sistent among FEP and UHR subjects. As noted herein, in patients with

schizophrenia, social cognition mediates the relationship between neuro-

cognition and functioning. This association has been examined in an

UHR sample. Barbato et al. (2013) reported that social cognition failed
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to represent a mediator between neurocognition and functioning, different

from what is observed in schizophrenia (Barbato et al., 2013). However, in

this model, both neurocognition and social cognition were associated with

functional outcome. The authors hypothesized that this discrepancy could

be due to the minor degree of impairment of social abilities in UHR sub-

jects. This may be due to the fact that in this sample, only 30% of UHR

individuals subsequently converted to psychosis (Fusar-Poli et al., 2012).

Given that the premorbid functional level seems to be a good predictor

of future transition to psychosis, studies have investigated the role of social

cognition and neurocognition as well. Kim et al. (2011), in a longitudinal

study, found that UHR converters were more impaired in social cognition

(SC) than nonconverters and healthy subjects (Kim et al., 2011) at baseline.

Moreover, authors also developed a significant model of transition to psy-

chosis, including social cognitive and neurocognitive variables as predictors.

Similar data were subsequently reported by Zhang et al. (2017), who found

that UHR converters showed a stronger association between social cogni-

tion and neurocognition than nonconverters (Zhang et al., 2017). More-

over, after conversion to psychosis, the authors found a stronger

association between the two cognitive domains, thus suggesting that the

degree of association of social and neurocognitive abilities could represent

a marker of transition to psychosis.

Despite these intriguing findings, more studies are needed to clearly

define the role of social cognitive domains in the functioning of UHR.

Development in this research area, particularly through long-term, large-

scale longitudinal studies, would allow researchers to optimize the detection

of people at risk of psychosis, and to eventually reduce the rate of conversion

by enhancing protective functional predictors.
First-episode psychosis: Social cognitive and functional
features
FEP patients represent one of the most interesting targets for investi-

gating the impact of social cognition on daily functioning. The study of

cognition-outcome interrelations in FEP may help us better understand

the trajectories of cognition and psychosis in general, and may also be helpful

in developing effective interventions at various stages of these disorders

(Bora, Yucel, & Pantelis, 2010a, 2010b; McGorry et al., 2010).
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FEP patients show psychopathological features similar to chronic psy-

chosis. Impairment of social and functional abilities is one of the main early

manifestations of the illness (Birchwood, Todd, & Jackson, 1998; Grant,

Addington, Addington, & Konnert, 2001). FEP subjects often experience

significant difficulties creating and maintaining close relationships, and need

financial support from parents or public assistance (Gillberg, Hellgren, &

Gillberg, 1993; Lay, Blanz, Hartmann, & Schmidt, 2000; Vyas, Hadjulis,

Vourdas, Byrne, & Frangou, 2007). Disruption of social functioning pre-

dates the first hospitalization (Horan, Subotnik, Snyder, & Nuechterlein,

2006), and a large part of psychosocial deterioration occurs during the first

5 years of illness (Green, Kern, & Heaton, 2004). Therefore, given the cru-

cial nature of this stage of illness, it is important to emphasize the need of

early pharmacological and psychosocial treatments. Consistently, it was

reported that early interventions have a stronger impact than treatments

provided later in the course of illness (Miller et al., 2002).

As noted herein, neurocognitive and social cognitive deficits are detect-

able even before disease onset. However, despite a recent increase in the

study of social cognition in FEP, it is still not clear how social cognitive def-

icits evolve during the course of psychotic illness. Specifically, it is not well

established how social cognitive impairment progresses in the period of time

before and after disease onset. A recent review including 48 studies showed

consistent social cognitive deficits among FEP patients compared with

healthy controls, particularly in EP (fear and sadness recognition) and

ToM, rather than SP and AS (Healey, Bartholomeusz, & Penn, 2016),

and that degree of impairment was similar between patients with chronic

schizophrenia and FEP. Moreover, social cognitive impairment was stable

over time, and associated with negative and positive symptoms.

Impact of social cognitive deficits on community functioning
in FEP patients
The study of community functioning of FEP subjects shows prognoses rang-

ing from full functional recovery to progressive functional decline, consis-

tent with FEP clinical course; whereas chronic patients with psychosis show

a smaller range of poorer prognoses. Therefore, the analysis of FEP func-

tional predictors may be useful in the prediction of functional decline and

functional recovery and resilience (Menezes, Arenovich, &Zipursky, 2006).

Several studies have examined the influence of social cognition on the

functioning of FEP subjects, with conflicting results. Addington proposed

a model to explain the functioning of psychotic patients, including FEP, that
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explained 79.7% of the variance in social function, and demonstrated that

the link between cognition and social function was fully mediated by social

cognition (Addington & Piskulic, 2011). Despite the high heterogeneity of

the sample, as in schizophrenia, this study further supported the concept of

social cognition as a mediator between neurocognition and daily function-

ing. Similarly, Stouten and colleagues analyzed the influence of psychopa-

thology, neurocognition, and social cognition on psychosocial functioning

in 153 nonaffective FEP patients (Stouten, Veling, Laan, Van der Helm, &

Van der Gaag, 2014). Assessments were performed at baseline and after

1 year. They reported that at baseline, psychosocial functioning was primar-

ily associated with positive and negative symptoms. Conversely, greater

ToM abilities at baseline were associated with a worsening of disturbing

behavior. However, variation of social functioning was predicted by both

psychopathology and social and neurocognitive deficits. Data suggested that

cognitive impairment could represent a more accurate longitudinal predic-

tor of psychosocial problems and functional recovery in the early course of

psychosis. This hypothesis is also consistent with previous literature (Allott,

Liu, Proffitt, & Killackey, 2011) indicating different neurocognitive

(Leeson, Barnes, Hutton, Ron, & Joyce, 2009; Nuechterlein et al., 2011;

Van Winkel et al., 2007) and social cognitive domains (Horan et al.,

2012) as valid longitudinal predictors of psychosocial functioning and/or

functional change in FEP patients.

Contrary to this hypothesis, a recent study of Woolverton (Woolverton,

Bell, Moe, Harrison-Monroe, & Breitborde, 2017) found no longitudinal

relationships between social cognition and psychosocial functioning course

among 71 patients with FEP. In this study, the authors analyzed the possible

influence of five domains of social cognition relevant to psychotic disorders

on social functioning at baseline and after 1 year, reporting only modest

cross-sectional relationships. These unexpected findings fail to align with

previous research that has documented a more robust relationship between

these two constructs (Couture et al., 2006), and raises critical questions with

regard to the nature of the association between social cognition and social

functioning among individuals with FEP (Fett et al., 2011). However, this

was not the first study to suggest a more complicated relationship between

social cognition and social functioning. In fact, Stouten and colleagues found

that greater social knowledge at baseline among individuals with FEP was

associated with improvements in self-care behaviors over a 12-month

follow-up period. Conversely, greater ToM abilities were associated with
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a worsening of disturbing behavior over the same follow-up period

(Stouten, Veling, Laan, van der Helm, & van der Gaag, 2014).

Taken together, these data suggest that the relationship between social

cognition and social functioning is not as linear as previously assumed

(Harvey & Penn, 2010), raising questions concerning the direction of this

association among individuals with psychosis.
Bipolar disorder: Clinical features and functional
outcomes
Patients affected by BD experience moderate to severe functional

impairment in several domains such as work, social activities, and family

relationships (Coryell et al., 1993; Judd et al., 2008; Keck, 2006;

MacQueen, Young, & Joffe, 2001; Sanchez-Moreno et al., 2009; Wingo,

Harvey, & Baldessarini, 2009). Functional deficits are present even during

periods of sustained and substantial remission ( Jaeger & Vieta, 2007), and

are associated with poor quality of life and reduced self-esteem, also contrib-

uting to an increased suicide risk.

There is a consistent gap between clinical remission and functionality.

The old conception in which patients were able to return to their normal

life after symptom remission is now abandoned. Given the persistence of

psychosocial deterioration during euthymic phases, functional deficit is

considered to be independent from depressive symptomatology and from

clinical remission, with only 40% of patients recovering their premorbid

levels (DelBello, Hanseman, Adler, Fleck, & Strakowski, 2007). Therefore,

individuation of functional predictors represents one of the main goals of BD

research.

Several clinical and psychopathological variables, such as comorbid sub-

stance abuse (Tohen, Greenfield, Weiss, Zarate, & Vagge, 1998), treatment

adverse effects, presence of psychotic symptoms, low premorbid functioning

(Zarate, Tohen, Land, & Cavanagh, 2000), recurrence of episodes

(MacQueen et al., 2001), and early onset (Tohen, Jacobs, & Feldman,

2000) have been associated with worse psychosocial outcomes. In addition

to associations with symptom and treatment-related factors, among BD sub-

jects, functional impairment was directly related to cognitive deficits, partic-

ularly of executive functions, attention, and verbal memory (Dickerson

et al., 2004; Martinez-Aran et al., 2007). In a recent study, Jim�enez-
López et al. (2018) investigated possible differences in psychosocial
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functioning between BD patients with or without a history of episodes with

psychotic symptoms ( Jim�enez-López et al., 2018). The authors found no

differences between groups, also reporting that neurocognitive dysfunction

and subclinical depressive symptoms were the best functional predictors of

the whole sample. In line with this data, a recent large-scale review analyzed

92 cross-sectional and longitudinal studies on functional impairment and its

relationship to symptomatic, neurocognitive, personality, and stress variables

in BD. Results suggested that functional recovery after a mood episode fol-

lows a different course than symptomatic and syndromal recovery. Longer

term functional impairment is only partly explained by the number of

manic/hypomanic episodes. Cognitive impairment and subsyndromal states

were the strongest correlates of functional impairment in BD, with person-

ality and psychosocial stressors playing secondary roles. In this study, social

cognitive deficits are not included in the analyses of the possible contributors

of functional impairment (Gitlin & Miklowitz, 2017).
Social cognition and community outcomes in BD
Similar to schizophrenia, BD is characterized by functional and cognitive

deficits (Bora, Y€ucel, & Pantelis, 2009; Tabar�es-Seisdedos et al., 2008).
However, the degree of impairment of social cognition in BD appears to

be more modest relative to schizophrenia. Whereas social cognitive deficit

represents a main feature of schizophrenia, its presence in BD is not widely

recognized.

Lee et al. compared social cognitive (facial affect perception, emotional

regulation, empathic accuracy, mental state attribution, and self-referential

memory) and neurocognitive (speed of processing, attention/vigilance,

working memory, verbal memory, visual memory, and reasoning/problem

solving) performance of stabilized patients with BD, schizophrenia, and

healthy controls (Lee et al., 2013). BD patients showed both neurocognitive

and sociocognitive deficits compared with healthy controls; however, def-

icits were less severe in patients with BD than in patients with schizophrenia.

Interestingly, the study reported that among BD subjects, neurocognitive

deficit was higher than social cognitive deficit, observing an opposite pattern

among patients with schizophrenia. This observation further indicates a par-

tial independence of the two cognitive domains, also suggesting that

neurocognitive deficit does not always implicate a disruption in social cog-

nition. The authors hypothesized that BD patients could have compensatory

mechanisms protecting social cognitive circuits, which are missing in
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schizophrenia. In a recent metaanalysis (Bora, Bartholomeusz, & Pantelis,

2016), the authors found a medium-level impairment of ToM among bipo-

lar patients compared with healthy controls, with more pronounced deficits

during acute episodes. Interestingly, ToM deficits were independent from

psychotic features of manic episodes. The persistence of a social cognitive

impairment during euthymia contrasts with the results of Lee and colleagues,

and further suggests that social cognition should represent a main target of

research in order to thoroughly comprehend functional outcome in BD.

Given the central role of social cognition in functional outcomes in

schizophrenia and the conflicting findings regarding the nature of social cog-

nitive functioning in BD, the relationship between social cognition and

functional outcome among patients with BD has been examined in several

social cognitive domains. Some evidence suggests that social cognition, par-

ticularly ToM, significantly predicts impaired functioning in euthymic bipo-

lar patients (Bora et al., 2016). Even studies that failed to find a significant

association reported that both ToM abilities and overall functioning were

impaired among BP patients, when compared with healthy controls

(Barrera, Vazquez, Tannenhaus, Lolich, & Herbst, 2013).

In sum, while a growing body of research has suggested ToM deficits

across mood phases in BD, how these impairments may affect life function-

ing remains unclear. More research is needed to not only better define ToM

deficits in BD, but also to understand the clinical importance of ToM per-

formance on life functioning. Inconsistencies between studies could be due

to the effect of other influencing factors, such as residual depressive symp-

toms (subsyndromal), as suggested by Konstantakopoulos and colleagues

(Konstantakopoulos, Ioannidi, Typaldou, Sakkas, & Oulis, 2016). In this

study, the authors showed that residual depressive symptoms and social cog-

nitive deficits negatively affected psychosocial functioning of remitted BD

patients, highlighting a central role of ToM as a mediator between clinical

and cognitive variables and functioning. These data suggest that social cog-

nitive deficit, although associated with different features according to the

disease, affect functioning in both schizophrenia and BD in a similar way.

In addition to ToM, to date, few studies have investigated whether other

components of social cognition are related to psychosocial functioning in

BD. Bipolar patients are characterized by difficulties in identifying emo-

tional expressions and conceptualizing others’ mental states (Addington &

Addington, 1998; Bozikas et al., 2006, 2007; Getz, Shear, & Strakowski,

2003; Lembke & Ketter, 2002). Two different studies among BD patients

found that facial EP ability was related to psychosocial functioning
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(Martino, Strejilevich, Fassi, Marengo, & Igoa, 2011), lower ratings of

depression, and greater quality of life (Hoertnagl et al., 2011), also reporting

a trend level relationship with general functioning. There were also reports

of a trend level relationship between EP accuracy and higher rates of

employment and general functioning. Although preliminary, and from small

samples, these findings support the role of emotion regulation in influencing

psychosocial function in BD, which is worthy of future research.

Another social cognitive domain of interest that has been poorly inves-

tigated is AS, which shows a potentially relevant association with psychoso-

cial functioning in BD. Lahera et al. found that patients with schizophrenia

and BD showed similar AS in ambiguous situations, with a tendency to

interpret hostility (Lahera et al., 2015). The authors also reported similar

EP impairments between patient groups, whereas ToM was more disrupted

among subjects with schizophrenia. Interestingly, among BD subjects, AS

was associated with subsyndromal depressive symptoms, suggesting that mis-

perception of social situations is negatively influenced by psychopathology.

Particularly, subthreshold depressive symptoms were associated with hostile

intent attribution, anger, blame attribution, and aggressiveness, but not with

other domains of social cognition. It is conceivable that in order to under-

stand others’ emotions, one’s own emotional system needs to be preserved,

without influences of attenuated depressive symptoms. This hypothesis is

also consistent with recent studies showing a lack of awareness in patients

with varying degrees of depression.

Taken together, evidence indicates that social cognition plays a signifi-

cant role in global functioning in BD. Relative to schizophrenia, other

influencing factors such as demographic, clinical, and neurocognitive

variables seem to have a greater effect on functional outcome. Therefore,

indicators of neurocognitive and sociocognitive abilities, and clinical vari-

ables, should be included in complex models in order to explain the

clinical-functional gap of patients with BD.
Conclusions

Patients affected by SMI show marked difficulties in achieving social
and functional goals necessary to be fully integrated in society. Social cog-

nitive deficits may further worsen social withdrawal associated with SMI.

Therefore, social stigma results from people’s prejudices and patients’ loss

of self-esteem, and apprehension regarding the external environment.



110 Margherita Bechi and Marco Spangaro
The resulting psychosocial deficits lead to low quality of life for both patients

and their families, requiring considerable efforts and financial support from

caregivers, and increasing the health costs related to the disease.

Given these premises, improving patients’ functioning and quality of

life represents a main target in treating SMI, especially considering that

pharmacological treatments are not effective in this regard.

As previously described, functional impairment is only partially associ-

ated with psychopathology, but is strongly influenced by social cognitive

and neurocognitive abilities, known to be impaired in SMI. Therefore, in

order to better understand the disease, neurocognition and social cognition

became main targets of research.

In particular, social cognition, especially ToM and EP, predicts a large

part of functional impairment variability in schizophrenia. However, func-

tioning is influenced by both cognition and environment, and the study of

the effect of other sociocognitive subdomains can lead to a better compre-

hension of the processes that negatively affect functional outcome (Fett

et al., 2011).

In addition to chronic schizophrenia, functional outcome plays a central

role during the early and prodromal stages of the disease. Indeed, among

UHR subjects, the level of functioning represents one of the best predictors

of conversion to psychosis (Kim et al., 2011), and is considered a clinical

outcome indicator in FEP as well. Both UHR and FEP individuals are

characterized by neurocognitive and sociocognitive deficits influencing

functional outcome, although less strongly than in schizophrenia

(Ohmuro et al., 2016).

Functional deficits are detectable also in BD, even during euthymia and

phases of symptomatic remission ( Jaeger & Vieta, 2007). Moreover,

impaired levels of functioning are associated sociocognitive disabilities,

along with low self-esteem, social withdrawal, unemployment, and higher

suicide risk (Bora et al., 2016).

Based on these data, rehabilitative interventions targeting neuro-

cognition (i.e., cognitive remediation therapy—CRT) and social cognition

(i.e., metalizing training) have recently been developed (Cavallaro et al.,

2009; Bechi et al., 2015; Kurtz, Gagen, Rocha, Machado, & Penn,

2016), with the aim to improve patients’ functional outcome. Improvement

of neurocognitive abilities after CRT has been associated with better real-

word functioning in schizophrenia (Medalia & Saperstein, 2013). Interest-

ingly, these improvements were stable after 5years when CRT was

combined with standard rehabilitation (Buonocore, Bosia, et al., 2018;

Buonocore, Spangaro, et al., 2018).
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More recently, sociocognitive training has been developed, which is

effective in improving both social cognition and functional domains such

as work and interpersonal relationships (Buonocore et al., 2017). When

delivered during the early or prodromal stages of illness, integrated

neurocognitive and sociocognitive intervention can delay the disease onset

and reduce the subsequent functional decline. However, complex relation-

ships among social cognition, neurocognition, and clinical features appear to

exist, and each on its own is only able to partially explain functional outcome

variability in SMI. Therefore, a thorough study of functional outcome and

its predictors is needed, in order to allow patients to achieve full functional

recovery.
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The negative symptoms of schizophrenia broadly consist of deficits in the

initiation and maintenance of activities, emotional experience, and verbal

and nonverbal communication. Specifically, evidence has accumulated

(Blanchard & Cohen, 2006; Kirkpatrick, Fenton, Carpenter Jr., &

Marder, 2006; Kirkpatrick & Fischer, 2006) to suggest that there are five

primary negative symptoms: anhedonia (diminished intensity/frequency

of pleasure), avolition (diminished initiation and persistence in goal-directed

activity), asociality (reduced desire/frequency for social interaction), blunted

affect (diminished facial, vocal, and body expression), and alogia (reduced

quantity of speech). Negative symptoms represent a central feature of

schizophrenia and related psychotic disorders and predict poorer recovery

(i.e., functional outcomes), subjective well-being, and quality of life in these

conditions (Fervaha, Foussias, Agid, & Remington, 2014; Foussias, Agid,

Fervaha, & Remington, 2014; Millan, Fone, Steckler, & Horan, 2014;

Strauss, Harrow, Grossman, & Rosen, 2010). Some studies have demon-

strated that negative symptoms fall roughly into two dimensions, based

on factor analyses: the expressive (blunted affect, alogia) and the experiential

(anhedonia, avolition, asociality) domains (Messinger et al., 2011; Strauss

et al., 2013). Initial work using the two-factor framework suggests that it

is the experiential (i.e., anhedonia, asociality, and avolition), rather than

the expressive, domain that is more closely tied to functional outcome in

schizophrenia (Rassovsky, Horan, Lee, Sergi, & Green, 2011).

Some evidence suggests that negative symptoms may arise from funda-

mental deficits in social cognition. For example, facial affect recognition def-

icits have been linked to all five negative symptom domains (Andrzejewska,
Social Cognition in Psychosis © 2019 Elsevier Inc.
https://doi.org/10.1016/B978-0-12-815315-4.00005-7 All rights reserved.
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Wójciak, Domowicz, & Rybakowski, 2017). Other types of social cogni-

tion, such as social and emotional perception, show a moderate correlation

with overall negative symptom burden (r¼0.36) (Sergi et al., 2007).

Mentalization, which is the ability to interpret thoughts, emotions, and

intentions of others, has also been associated with negative symptoms

(Ventura et al., 2015). Together, these results suggest that negative symp-

toms and social cognition overlap in some fundamental way, but are also sep-

arable domains (Green et al., 2008).

However, it is difficult to measure the degree of overlap between neg-

ative symptoms and social cognition. One challenge is the heterogeneity of

clinical presentations and cognitive profiles within cohorts of individuals

with schizophrenia. For example, the severity of negative symptoms and

cognitive deficits varies greatly, and variation in IQ or other cognitive abil-

ities can impact performance on self-report and laboratories’ measures of

social cognition (Pousa et al., 2008). Also, the delineation between negative

symptoms and social cognition is complicated by the fact that the primary

method of assessing each domain differs. Negative symptoms are typically

measured using interview-based rating scales, which focus on outward

behavior or collateral reports from clinicians or family members. In contrast,

domains of social cognition are commonly measured using laboratory-based

experimental paradigms. These methodological issues raise the question—

are these two domains separable enough to be considered independent?

In other words, when we assess asociality or social anhedonia in schizophre-

nia, are we merely measuring subjective reporting of impairments in social

cognition?

Studies of brain function may help to clarify this question by determining

whether common or distinct neural substrates are linked to negative symp-

toms and social cognitive impairment. To date, neuroimaging data suggests

that both negative symptoms and deficits in social cognitive processes (such

as mentalization and social cue perception) are associated with changes in the

functioning of fronto-temporal circuitry (Adolphs, 2009; Green, Horan, &

Lee, 2015; Lieberman, 2007; Millan et al., 2014). This shared neural basis

supports the idea that these two domains are closely linked. However, there

are limited data regarding how these circuits generate cognitive and behav-

ioral processes that manifest as negative symptoms and social cognitive

impairment. Thus, a comprehensive model for understanding the neurobi-

ological and behavioral basis of negative symptoms and social cognition def-

icits in psychotic illness does not currently exist.
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However, there are several different theories about how disruptions of

specific neural processes could give rise to negative symptoms and social

cognition. One perspective emphasizes higher-order cognitive impairments

as the primary source of these deficits. Another model proposes a “cascade”

process that highlights early sensory processing impairments as the source of

downstream changes in these domains. In the following section we present

each model in turn, as well as an “integrated” model, followed by sugges-

tions for testing these alternatives.

A bottom-up model

Schizophrenia is associated with abnormalities in lower-level visual
and auditory processes (Butler & Javitt, 2005; Butler, Silverstein, &

Dakin, 2008; Doniger, Silipo, Rabinowicz, Snodgrass, & Javitt, 2001;

Jahshan, Wynn, & Green, 2013; Shin et al., 2012), including an altered abil-

ity to filter incoming sensory information (Bramon, Rabe-Hesketh, Sham,

Murray, & Frangou, 2004; Schubring, Popov, Miller, & Rockstroh, 2018).

For example, a wide range of abnormalities in basic, early visual processes,

including deficits in contrast detection, gain control, motion and object rec-

ognition, and detection of facial features (Bortolon, Capdevielle, & Raffard,

2015; Butler et al., 2007, 2008; Butler & Javitt, 2005; Javitt, 2009;

Matsumoto, Takahashi, Murai, & Takahashi, 2015) have been reported

in schizophrenia.

Recent functional magnetic resonance imaging (fMRI) research has also

examined regions involved in associative, multisensory processing

(Bremmer et al., 2001; Silver & Kastner, 2009), including frontoparietal cir-

cuitry known to monitor the space near the body or “personal space” (Holt

et al., 2014). Personal space size, which corresponds to the distance that a

person prefers to stand from another person, is enlarged in schizophrenia;

this enlargement is significantly correlated with negative symptom levels,

as well as with the magnitude of responses of the dorsal parietal cortex to

personal space intrusions in individuals with schizophrenia (Holt et al.,

2015). Thus, abnormalities in sensory processes necessary for responding

to social cues and abiding by social norms during routine face-to-face social

interactions may contribute to negative symptoms.

Deficits in early auditory processes are also evident and have been asso-

ciated with poorer cognition (including social cognition) and negative

symptoms in schizophrenia (Matsumoto et al., 2015; Thomas et al.,

2017). For example, people with schizophrenia show impairments in pitch
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and rhythm perception (Green et al., 2015; Kantrowitz et al., 2013;

Schnakenberg Martin et al., 2017). Additionally, a large number of studies

have assessed the auditory mismatch negativity (MMN) response in schizo-

phrenia, which is measured using EEG. Broadly, the MMN response rep-

resents an alteration in neuronal firing that occurs when one’s expectation

for incoming sensory information does not match the actual sensory input.

For example, when hearing repetitive sounds interrupted by a novel sound,

the brain responds accordingly (i.e., by generating the MMN response).

Overall, studies suggest that there is a significant reduction in the amplitude

of the MMN signal in schizophrenia (Umbricht & Krljes, 2005). There are

also investigations examining how people with schizophrenia filter incom-

ing auditory information (Bramon et al., 2004; Brockhaus-Dumke et al.,

2008). Generally, the prediction of this work is that, following an auditory

stimulus, the second exposure to that same sound should result in a reduced

neural response (i.e., successful sensorygating and suppressionof theP50EEG

component). Individuals with schizophrenia consistently showdeficits in this

early sensory processing domain relative to unaffected healthy controls (as

evidenced by an abnormally larger P50 ratio, reflecting difficulty suppressing

the P50 response to the second/similar stimulus) (Bramon et al., 2004).

Studies have sought to identify the changes in brain circuitry underlying

these auditory impairments. The blunted MMN observed in schizophrenia

is related to impairments in automatic processing mediated by temporal-

prefrontal circuitry, whereby the brain compares current input to stored

memories of previous stimuli (Garrido, Kilner, Stephan, & Friston, 2009).

Deficits in auditory sensory gating in schizophrenia have been linked to

functional changes in the auditory cortex, prefrontal cortex, and the hippo-

campus (Grunwald et al., 2003; Korzyukov et al., 2007; Mayer et al., 2009;

Williams, Nuechterlein, Subotnik, & Yee, 2011).

The specific impact of these early sensory deficits on social cognition,

negative symptoms, and daily functioning is not yet fully understood.

One hypothesis is that these deficits cause downstream effects on the percep-

tion and interpretation of socially relevant sensory information and the pro-

duction of social behavior. In support of this model, there is emerging

evidence of associations between impaired early sensory processing and

impaired social cognition and negative symptoms. For example, in one study,

investigators examined eye movements during a biological motion percep-

tion task, and found a reduction in accuracy and fixation frequency in indi-

viduals with schizophrenia compared with healthy control subjects; both

impairments in visual perception were significantly associated with lower
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scores on a test of affective empathy (Matsumoto et al., 2015). Furthermore,

structural equation modeling (SEM, a statistical method used to test for the

direction of associations among measurable and latent variables) has shown

evidence that deficits in both early visual and auditory perception lead to

impairments in cognition and negative symptoms in schizophrenia (Green,

Hellemann, Horan, Lee, & Wynn, 2012; Thomas et al., 2017).

In light of this evidence, we can briefly consider the implications of

altered visual and auditory processing during an interaction with another

person, where the goal is to try to understand and interpret the intention

of that other person. During such an interaction, individuals with schizo-

phrenia could have difficulty accurately perceiving facial expressions, iden-

tifying changes in pitch or rhythm in someone’s voice, or filtering auditory

information coming from speech or the environment. Difficulties in gauging

how far to stand from another person and howmuch eye contact to maintain

could also arise.The transmissionof inaccurate information from sensory cor-

tical areas to areas involved in social cognitive judgments, including the pre-

frontal cortex, insula, and temporal parietal junction, may produce altered

social perceptions. For example, faulty perceptual input may influence and

potentially compromise the ability to accurately infer the other person’s

intentions, beliefs, and/or emotions, which could, in turn, lead to an expe-

rienceof social interactions as less pleasurable (social anhedonia), or inhibit the

desire to engage with others (asociality), impacting relationships with family,

friends, co-workers, and/or romantic partners. In sum, this bottom-upmodel

provides a plausible set of mechanisms by which early sensory impairment

could cause impairments in social cognition, that then lead to negative symp-

toms and poorer quality of life in schizophrenia (Fig. 1).
Bottom-up Model

Perceptual

changes

Altered object, motion,
pitch, and rhythm

detection; difficulty
filtering perceptual

information

Altered goal-directed
attention, salience
processing, and

integration of  sensory
processes into existing

expectations and beliefs

Impaired ability to
accurately infer the
thoughts, beliefs,

emotions and intentions
of  others

Diminished experience of
pleasure in social

situations; decreased
desire to engage with

others socially

Cognitive changes

Social cognitive changes Negative symptoms

Fig. 1 Schematic illustration of associations identified in prior studies that support a
bottom-up model of social cognitive deficits and negative symptoms in schizophrenia.
Studies using statistical modeling approaches (e.g., structural equation modeling) have
shown evidence for causal associations among these variables (i.e., that deficits in sen-
sory processing give rise to cognitive and social cognitive impairments and negative
symptoms) (Green et al., 2012; Thomas et al., 2017).
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Top-down model

An alternate model for understanding the influence of social cognition
and negative symptoms on functioning emphasizes the role of higher-order

cognition as opposed to lower-level sensory information. This distinction

stems from the dual process theory of cognition, which states that there

are two types of cognition—low-level, autonomous processes such as visual

and auditory perception, and high-level, effortful processes such as working

memory, executive function, goal-directed attention, judgment, and rea-

soning (Evans & Stanovich, 2013). Thus a general “top-down” model of

impairments in social cognition and associated negative symptoms hypoth-

esizes that these abnormalities originate from altered higher-order cognitive

functions.

Higher-order cognition is primarily orchestrated by regions of the pre-

frontal cortex and their targets (Badre, 2008). Cognitive control and related

executive functions are mediated by a frontal (e.g., dorsolateral prefrontal

cortex) and parietal (e.g., lateral parietal cortex) cortical network—

often referred to as the frontoparietal (Giesbrecht, Woldorff, Song, &

Mangun, 2003) or central executive (Seeley et al., 2007) network. Another

higher-order process, goal-directed attention, is thought to be driven by the

dorsal attention network, which is comprised of a separate set of fronto-

parietal cortical pathways (involving superior frontal and intraparietal corti-

ces) (Corbetta & Shulman, 2002). A top-down model of brain functioning

generally proposes that fronto-parietal cortices represent expectations and

learned knowledge of the world, and use that information to influence

lower-level sensory processing.

There is a great deal of literature establishing the presence of deficits in

higher-order cognition in schizophrenia, both in medicated and

unmedicated patients (Fatouros-Bergman, Cervenka, Flyckt, Edman, &

Farde, 2014; Schaefer, Giangrande,Weinberger, &Dickinson, 2013). These

include impairments in working memory, task switching, error monitoring,

and other types of cognitive control (Barch & Ceaser, 2012; Corigliano

et al., 2014; Fatouros-Bergman et al., 2014; Kalkstein, Hurford, & Gur,

2010; Lesh, Niendam, Minzenberg, & Carter, 2011). Also, individuals with

schizophrenia show abnormalities in goal-directed attention (Kreither et al.,

2017; Sawaki et al., 2017). For example, in one study, subjects were

instructed to attend only to red circles in the center of a screen; individuals
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with schizophrenia focused on the “red circle” portion of the instruction,

attending to all red circles, regardless of their location (Sawaki et al.,

2017). This finding is notable in light of the evidence that automatic, “bot-

tom-up,” stimulus-driven attention to visual stimuli is modulated by goal-

directed (top-down) attention (e.g., information from the prefrontal cortex

regarding the location in space to focus attention) (Kuhn, Teszka, Tenaw, &

Kingstone, 2016). The implication is that if the ability of the prefrontal cor-

tex to modulate attention is compromised, there may be reduced allocation

of attention to incoming sensory information.

Within this framework, the central hypothesis of this model is that

altered function of fronto-parietal regions underlies social cognitive deficits

and negative symptoms in psychosis. In support of this hypothesis, studies

have shown evidence that higher-order cognition has a modulatory influ-

ence on sensory processes and social perception (Gilbert & Sigman, 2007;

Hoe, Nakagami, Green, & Brekke, 2012; Mano & Brown, 2013). For

example, one study evaluated mentalization ability with the “Reading the

Mind in the Eyes Task” (Baron-Cohen, Wheelwright, Hill, Raste, &

Plumb, 2001), and measured top-down inhibitory control using an auditory

task that required the participant to report on differing vowel-consonant

sounds (e.g., ba) heard simultaneously in both ears. In participants with

schizophrenia, reduced inhibition of auditory processes was associated with

lower mentalization ability (Rominger et al., 2016).

Thus, because lower-level perception is being continuously modulated

by higher-order cognitive processes, such as goal-directed attention, dis-

ruption of this modulation may then generate changes in perception in

schizophrenia. For example, impaired functioning of the dorsal attention

network may affect the perception of facial expressions (the mouth may

receive more attention than the eyes, gestures, etc.). Such aberrant top-

down modulation of visual perception may distort and limit incoming

information about another person, disrupting the ability to accurately per-

ceive the other person’s thoughts, beliefs, and emotions. Similar to the

downstream consequences of impaired “bottom up” processing, such

altered mentalizing could then give rise to a desire to withdraw from

and avoid others, leading, over time, to a gradually worsening impairment

in the ability to initiate or maintain social relationships, interfering ulti-

mately with engagement and success at work, school, or other role obli-

gations (Fig. 2).
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Fig. 2 Schematic illustration of associations identified in prior studies that support a
top-down model of social cognitive deficits and negative symptoms in schizophrenia.
The influence of higher-order cognitive processes on lower-level sensory perception has
been demonstrated by numerous studies (Gilbert & Sigman, 2007; Hoe et al., 2012;
Rominger et al., 2016).
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Integrated model

A third, integrated model is based on the evidence that deficits exist in
both higher-order and lower-level domains in schizophrenia (Elshaikh,

Sponheim, Chafee, & MacDonald, 2015), and these wide-ranging impair-

ments may interact to bring about impaired social cognition, negative symp-

toms, and diminished quality of life in schizophrenia.

This integrated model is consistent with evidence for a “switching” pro-

cess employed by the human brain to engage either top-down or bottom-up

processes, based on contextual factors (Corbetta, Patel, & Shulman, 2008;

Corbetta & Shulman, 2002). To illustrate this switching process, consider

the following scenario: when reading a recipe, top-down, goal-directed

processes are recruited while searching for the correct quantity of an ingre-

dient. Then if a hot dish is accidentally touched, bottom-up sensory pro-

cesses take over and override the goal-direction attention to the recipe, in

order to focus on the immediately salient, aversive stimulus in the environ-

ment. This switching between top-down and bottom-up processes is

referred to as the reorienting response, which shifts and allocates attention

to where it is needed (Corbetta et al., 2008). Thus, it is possible that either

deficient top-down or bottom-up processes in individuals with schizophre-

nia could interfere with social cognition, depending on the situational con-

text and type of stimuli present in the immediate environment.

An integrated framework would also better reflect the fluidly dynamic

interactions between these two processes that are known to occur

(Corbetta & Shulman, 2002; Mechelli, Price, Friston, & Ishai, 2004).
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The interaction between bottom-up and top-down processing has been

studied extensively using predictive coding models (Clark, 2013). These

models represent prior expectations (top-down signaling), along with errors

(bottom-up signaling), which reflect discrepancies between expectations

and incoming sensory information, and the interaction, synthesis, and co-

construction of representations using both perceptual and higher-order cog-

nitive information (Corlett, Honey, & Fletcher, 2016; Friston, Stephan,

Montague, & Dolan, 2014; Powers III, Kelley, & Corlett, 2016). Specifi-

cally, prior expectations are communicated to lower-level sensory areas,

which in turn signal to higher-order areas the presence of any mismatch; this

mismatch then influences the expectations subsequently relayed to lower-

level sensory regions (Clark, 2013). Based on this model, negative symptoms

are proposed to arise from faulty integration of these expectations and error

signals, resulting in a learned experience of uncertainty regarding the predic-

tion of outcomes (Corlett et al., 2016). Uncertainty regarding outcomes

then leads to inaction, ultimately resulting in avolition (Corlett &

Fletcher, 2015; Griffin & Fletcher, 2017).

A large number of studies have used this predictive coding framework to

investigate learning in schizophrenia. One body of literature has focused on

disruptions of associative learning following receipt of rewards (i.e., money,

pleasant scenery, smiling faces). Impairments in reward learning are associ-

ated with greater negative symptom levels (Gold et al., 2012), as well as def-

icits in social cognition in schizophrenia (Lewandowski et al., 2016). Other

work has examined associative learning using Pavlovian fear conditioning

paradigms (Holt et al., 2009; Jensen et al., 2008), with poorer associative

learning (fear learning in this case) again linked to greater levels of negative

symptoms (Holt, Coombs, Zeidan, Goff, & Milad, 2012). In sum, associa-

tive learning is a basic mechanism that reflects a dynamic interplay of

bottom-up and top-down processes; the disruption of this interplay and

the associative learning processes that rely on it may underlie negative symp-

toms and social cognition deficits.

To illustrate this integrated model, consider a social scenario in which

prior expectations about what other people will say have not been met. Sim-

ilarly, rewarding facial cues such as smiles or laughter have not been as forth-

coming as anticipated. Subsequently, due to the inability to account for these

mismatches between expectations and experience, uncertainty regarding

one’s ability to accurately interpret and understand other people arises. This

uncertainty leads to disengagement and halting or inappropriate responses

during the interaction. Also, awareness of relevant social cues is reduced



Integrated Model

Percetual

changes

Altered goal-directed
attention, modulation of

incoming sensory
information, and

integration of  sensory
processes into existing

expectations and beliefs

Impaired ability to
accurately infer the
thoughts, beliefs,

emotions and intentions
of  others

Diminished experience of
pleasure in social

situations; decreased
desire to engage with

others socially

Cognitive changes

Social cognitive changes
Negative symptoms

Narrowed perceptual
experience; altered object,
motion, pitch, and rhythm

detection; difficulty
filtering perceptual

information

Fig. 3 Schematic illustration of research that supports an integrated understanding of
the origin of social cognitive deficits and negative symptoms in schizophrenia. Studies
revealing dynamic relationships between higher-order and lower-level processes sug-
gest that interactions between deficits in these processes may contribute to changes in
social cognition and negative symptoms.
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as a consequence of disrupted goal-directed attention and impaired percep-

tion of salient stimuli. Thus, the interaction becomes one that is dominated

by poor learning, uncertainty, and impaired attention resulting from changes

in both top-down and bottom-up information streams, and, ultimately leads

to inaction. The resulting state or set of states, as they persist and recur over

time, can then give rise to difficulties initiating and persisting in activities

(avolition) and social interactions (asociality) and ultimately, impaired

day-to-day social functioning (Fig. 3).

The role of negative affect and dysfunctional attitudes

Recent work has also demonstrated the contribution of negative
affect, anxiety, and related self-defeating beliefs to social cognitive deficits

and negative symptoms in schizophrenia.

First, defeatist beliefs (e.g., believing that one is incapable of particular

skills or unable to perform certain goal-directed actions (Campellone,
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Sanchez, & Kring, 2016)) and altered, negative expectations (schemas) about

oneself have been shown to contribute to the development and/or mainte-

nance of negative symptoms. Specifically, consistently failing to achieve

one’s goals can lead to a persistent sense of ineffectiveness, which can in turn

lead to avolition and impaired functioning (Grant & Beck, 2009). There is

evidence that these types of defeatist beliefs mediate the relationship

between negative symptoms and poor functional outcomes (Campellone

et al., 2016). Further, negative, pessimistic expectations regarding perfor-

mance and success (e.g., beliefs that one has limited cognitive resources

and ability to persist) are associated with anhedonia, avolition, and asociality,

but not with blunted affect and alogia (Couture, Blanchard, & Bennett,

2011). These findings shed light on how beliefs may directly impact social

behavior and social cognition, and vice-versa. Specifically, impairments in

social cognition may play a role in the development of defeatist beliefs,

which then may lead to diminished social engagement and subsequent wors-

ening of social skills, leading to further reinforcement of defeatist beliefs

(Campellone et al., 2016; Green et al., 2012).

Second, an important role of depression and anxiety in both negative

symptoms and social cognition has been demonstrated (Barch, Yodkovik,

Sypher-Locke, & Hanewinkel, 2008; Millan et al., 2014; Sutliff, Roy, &

Achim, 2015; Wyer Jr. & Srull, 2014). Also, higher levels of depression

and anxiety have been linked with defeatist beliefs and negative expectations

about the self in patients with psychotic disorders (Couture et al., 2011;

Grant & Beck, 2009). Taken together, this body of work suggests that cog-

nitive and affective processes underlying negative beliefs and expectancies

about the self, and related symptoms of depression and anxiety, also play

an important role in the development, maintenance, and/or progression

of social cognitive deficits, negative symptoms, and the associated functional

impairment.

Conclusions and future directions

In this chapter, we have described three alternative models (bottom-
up, top-down, and integrated) for understanding how deficits in social cog-

nition and negative symptoms may arise in schizophrenia. In addition, all

three models highlight the close links between social cognition deficits

and negative symptoms, that is, evidence that alterations in social cognition

are manifested over time as negative symptoms. Also, because negative

symptoms mediate the relationship between social cognition deficits and
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functional outcomes (Lin et al., 2013), understanding the neurobiological

mechanisms underlying these associations represents a key step in the overall

effort to develop new approaches for improving day-to-day functioning and

quality of life for people with psychotic illness.

Despite the associations consistently observed between negative symp-

toms and deficits in social cognition, there is no consensus regarding which

model best represents the underlying neurobiology. The integrated model

may account for the largest portion of the data, that is, the well-replicated

findings of deficits in both basic sensory and higher-order processes in

schizophrenia. However, it is possible that one set of abnormalities precedes

the other, as the pathophysiology of the disease emerges and progresses dur-

ing its earliest stages. In support of a primarily top-down model is a recent

meta-analysis reporting the presence of cognitive deficits early in the illness

trajectory, developing before the initial emergence of symptoms (Bora &

Murray, 2014). However, other studies suggest that subtle changes in per-

ception are present at early stages (Keri & Benedek, 2007; Mittal, Gupta,

Keane, & Silverstein, 2015; Shin et al., 2012), consistent with a bottom-

up model as the primary, etiological framework. To date, sensory and

higher-order cognitive processes have not been measured concurrently in

longitudinal studies of the prodromal phases of illness; thus, the timing of

changes in sensory versus higher-order processes in psychotic illness remains

unclear. Studies with such a longitudinal design are currently ongoing, and

will likely provide some answers to these questions in the coming years.

In summary, a central gap in our understanding of the models presented

in this chapter arises from the limited information available about the neu-

robiological mechanisms underlying the associations detected in prior work

(e.g., the statistical associations illustrated in Figs. 1–3). We have described

some illustrative scenarios for the purpose of conveying how these associa-

tions might result from certain hypothetical sequences of sensory and cog-

nitive processes. However, to date, the specific neural processes accounting

for these statistical relationships are largely unknown. Hypothesis-driven

studies examining the effects of interventions that perturb the neural systems

implicated by earlier, correlative neuroimaging work may reveal that alter-

ing certain circuits, but not others, cause downstream changes in social cog-

nition and negative symptoms. Studies using genetic and/or behavioral

manipulations in animals could also complement such intervention work

in humans. In addition, studies that identify social cognitive mechanisms

linked to distinct negative symptoms, such as asociality versus avolition,

and anticipatory versus consummatory aspects of anhedonia, will further
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advance our understanding of these relationships. These types of conver-

gent, multidisciplinary efforts can then allow novel or existing treatments,

such as facial affect recognition training (Frommann, Streit, & Wolwer,

2003; Wolwer et al., 2005), cognitive and social cognitive remediation

(Glenthoj, Hjorthoj, Kristensen, Davidson, & Nordentoft, 2017;

Lindenmayer et al., 2013; Wykes, Huddy, Cellard, McGurk, & Czobor,

2011), and neuromodulatory interventions (Dokucu, 2015) to be further

developed or refined to target the key neural processes underlying these

debilitating symptoms.
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Oxytocin and social cognition

Biology and mechanism
Social C
https://d
Oxytocin is a nonapeptide hormone synthesized by magnocellular and

parvocellular neurons in the paraventricular and supraoptic nuclei of the

hypothalamus. These neurons project to the posterior pituitary, where

newly synthesized oxytocin is packaged and stored into secretory vesicles

before being released into the periphery. Oxytocin-producing neurons also

project to subcortical brain regions, including the amygdala, hippocampus,

striatum, suprachiasmatic nucleus, bed nucleus of stria terminalis, and

brainstem, and have recently been demonstrated to have cortical projections

as well (Rogers et al., 2018). Additionally, oxytocin released from dendrites

diffuses through the extracellular space to act on local and distant brain tar-

gets (Meyer-Lindenberg, Domes, Kirsch, & Heinrichs, 2011). The func-

tional anatomy of the oxytocin system reflects the complexity of its

actions as a neuromodulator and neurotransmitter, and much of the research

into oxytocin’s effects on the brain has focused on its role in social cognition

and behavior. It is believed that the activities of oxytocin and its closely

related neuropeptide, vasopressin, are balanced in dynamic fashion within

a number of key brain regions that regulate social functioning (Neumann,

Maloumby, Beiderbeck, Lukas, & Landgraf, 2013). There are four different

receptors for oxytocin and vasopressin in humans: the OTR, and three vaso-

pressin receptors 1A (AVPR1A), 1B (AVPR1B), and 2 (AVPR2). Though
ognition in Psychosis © 2019 Elsevier Inc.
oi.org/10.1016/B978-0-12-815315-4.00006-9 All rights reserved.
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there are a number of regions in the human brain that are known to receive

oxytocinergic and vasopressinergic input, the distribution of these receptors

has not yet been fully characterized (Meyer-Lindenberg et al., 2011). Cur-

rent evidence suggests that oxytocin receptors are localized in multiple brain

regions, including areas involved in reward and social attachment (e.g.,

Nucleus accumbens, NAcc), social cognition (amygdala, PFC—prefrontal

cortex) and visual processing regions in humans (Bethlehem et al., 2017;

Boccia, Petrusz, Suzuki, Marson, & Pedersen, 2013; Lee et al., 2017;

Uhrig et al., 2016).

Oxytocin has been shown to play an important role in regulating several

aspects of social cognition, including trust and cooperation, social memory,

stress response, and the ability to recognize and interpret emotions and men-

tal states in others (Bartz, Zaki, Bolger, & Ochsner, 2011; Bos, Panksepp,

Bluthe, & van Honk, 2012; Gumley, Braehler, & Macbeth, 2014;

Meyer-Lindenberg et al., 2011). Higher plasma oxytocin levels have

recently been associated with better performance on difficult items in a social

interaction task (Deuse et al., 2018). Studies on the effects of exogenous

oxytocin administration in humans have generally shown “prosocial” effects

such as increased trust, reduced social anxiety, and promotion of approach

behaviors (Bartz, Zaki, et al., 2011; Bos et al., 2012; Gumley et al., 2014;

Meyer-Lindenberg et al., 2011). However, two recent studies found that

exogenous oxytocin administered intranasally in healthy subjects increased

aggressive and antagonistic behaviors in response to provocation (Ne’eman,

Perach-Barzilay, Fischer-Shofty, Atias, & Shamay-Tsoory, 2016;

Pfundmair, Reinelt, DeWall, & Feldmann, 2018). Taken together, these

findings suggest that oxytocin has a broad, complex role in human behavior

centered on modulating the salience of social stimuli, and may not exert

exclusively prosocial effects.

Initial studies on the effects of intravenously administered exogenous

oxytocin failed to produce significant results (Bakermans-Kranenburg &

van I. Jzendoorn, 2013). Given the route of administration, a likely expla-

nation for the absence of behavioral effects is that oxytocin is not able to cross

the blood-brain barrier (BBB). Contrastingly, subsequent studies employing

intranasal administration of oxytocin have found reproducible effects on

social behaviors and cognition (Bakermans-Kranenburg & van I.

Jzendoorn, 2013), as well as alterations in brain activity with functional

imaging (Ide et al., 2018; Perry et al., 2010; Riem et al., 2011; Rilling,

Chen, Chen, &Haroon, 2018; Rutherford et al., 2018). Administering oxy-

tocin intranasally theoretically provides a route for the drug to enter the
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central nervous system directly via the nasal mucosa(Quintana, Alvares,

Hickie, & Guastella, 2015), though there is still debate about whether this

actually occurs (Zink & Meyer-Lindenberg, 2012). Of note, intranasal

administration of oxytocin has been shown to result in increased oxytocin

levels in cerebrospinal fluid (Chang, Barter, Ebitz, Watson, & Platt, 2012;

Dal Monte, Noble, Turchi, Cummins, & Averbeck, 2014; Modi,

Connor-Stroud, Landgraf, Young, & Parr, 2014; Striepens et al., 2013),

and the amygdala and hippocampus (Neumann et al., 2013) in humans

(Striepens et al., 2013) and animals (Dal Monte et al., 2014; Modi et al.,

2014; Neumann et al., 2013).

Nonhuman studies have provided some insight into the mechanism of

action of intranasal oxytocin, painting a complex picture. Behavioral effects

have been seen following injection of oxytocin directly into certain brain

regions (Bielsky & Young, 2004), and intranasal administration has been

found to increase oxytocin concentrations in the brain (Neumann et al.,

2013) and cerebrospinal fluid (CSF) (Modi et al., 2014). Complicating these

results is a recent study in macaques that found comparable levels of exog-

enous oxytocin in CSF after both intranasal and intravenous administration

(Lee et al., 2017). Importantly, there was no increase seen in endogenous

oxytocin levels following the administration by either route, providing evi-

dence against the notion that exogenous oxytocin exerts its effects on the

brain by causing central release of endogenous oxytocin (Lee et al.,

2017). Studies in rodents have found divergent effects on social behaviors

and oxytocin receptor (OTR) expression, with varying dose and treatment

schedules, suggesting that chronic treatment and high dosages may produce

effects on the brain and behavior that directly oppose those seen with acute

treatment at carefully titrated dosages (Guoynes et al., 2018; Huang et al.,

2013). Taken together, these results seem to indicate that intranasal oxytocin

is capable of acting on the central nervous system directly, though the mech-

anism remains poorly understood, and much more work will need to be

done to determine the relevance of these animal studies to humans

(Guastella et al., 2013).

The available evidence suggests that intranasally administered oxytocin

modulates a social cognitive network within the brain by acting on central

targets (Love, 2014). This social cognitive network, which is important for

social functioning (Pinkham, Hopfinger, Ruparel, & Penn, 2008), is

thought to be regulated largely by nuclei in the amygdala (Li, Chan,

McAlonan, & Gong, 2010). Oxytocin has been shown to play an important

role in social cognition and emotion regulation via its effects on frontolimbic
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network dynamics, particularly on communication between the amygdala

and frontal emotion-processing regions such as the medial prefrontal and

anterior cingulate cortices (Eckstein et al., 2017; Meyer-Lindenberg

et al., 2011). Intranasal oxytocin is capable of causing complex shifts in net-

work dynamics in healthy controls (HCs), increasing functional connectiv-

ity between the frontal cortex and amygdala, and it has been found to reduce

coupling of the ventral attention network to regions involved in processing

internal stimuli, and increase its coupling with regions involved in

processing external stimuli (Brodmann, Gruber, & Goya-Maldonado,

2017; Eckstein et al., 2017; Sripada et al., 2013). The extent to which intra-

nasal oxytocin increases functional connectivity between the amygdala and

mediofrontal cortex has been negatively correlated with depressive symp-

tom severity, suggesting that oxytocin is less effective at modulating amyg-

dala function in patients with affective disorders and weakened functional

connectivity, which may be a useful biomarker for this population

(Eckstein et al., 2017; Sripada et al., 2013).

Oxytocin also has an important role in the stress response, especially in

social contexts, as it interacts with serotonergic and corticotropin-releasing

factor systems to produce anxiolytic and antidepressant effects, in addition to

influencing the stress-coping style (Lefevre, Mottolese, et al., 2017;

Neumann & Landgraf, 2012). In response to social stressors, oxytocin has

been shown to dampen the activity of the hypothalamic-pituitary-adrenal

(HPA) axis and limbic regions, including the amygdala (Ditzen et al.,

2009; Quirin, Kuhl, & Dusing, 2011; Smith et al., 2016; Zink & Meyer-

Lindenberg, 2012). This reduction in activity is thought to lessen social anx-

iety and promote approach behavior (Radke et al., 2017). Positive social

interactions have been shown to have stress-protective anxiolytic effects,

and data suggest that oxytocin mediates this phenomenon (Meyer-

Lindenberg et al., 2011).

The “prosocial” effects seen after oxytocin administration are likely to

be a manifestation of enhancements in cognitive processes that underlie the

ability to recognize and understand the emotions and mental states of

others. These cognitive changes may promote prosocial behavior by

increasing the salience of social stimuli and enhancing the effects of social

interaction on the brain’s reward system (Groppe et al., 2013; Ne’eman

et al., 2016; Stavropoulos & Carver, 2013). Exogenous oxytocin has been

shown to modulate dopamine release in the mesocorticolimbic reward

pathway (Gordon et al., 2016; Love, 2014; Shamay-Tsoory & Abu-

Akel, 2016). Oxytocinergic neurons project from the paraventricular
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nucleus (PVN) to key limbic sites on the dopaminergic mesocorticolimbic

pathway (e.g., VTA—ventral tegmental area, NAcc, and amygdala), all-

owing it to modulate dopaminergic activity. Through modulating the

PFC, motivational factors can influence attention to and perception of

social cues (Gordon et al., 2016). Consistent with this model (Gordon

et al., 2016), intranasal oxytocin changes fMRI activity (Wang, Yan, Li,

& Ma, 2017) and connectivity, both within the mesocorticolimbic reward

pathway, and also between mesolimbic sites and cortical regions that con-

tribute to social perception (e.g., ventro medial PFC and orbitofrontal cor-

tex, OFC) (Bethlehem et al., 2017; Gordon et al., 2016). An increase in

NAcc-vmPFC/OFC connectivity under oxytocin may indicate increased

valuation of the social stimulus under oxytocin versus a placebo (Gordon

et al., 2016).

There is evidence that social cognitive enhancement is correlated

with pupil dilation and an increased firing rate in the locus coeruleus follow-

ing oxytocin administration (Leknes et al., 2013; Prehn et al., 2013). Acute

oxytocin treatment causes an attentional shift to the eye region of facial stim-

uli (Bertsch et al., 2013; Brune et al., 2013; Domes et al., 2013; Tollenaar,

Chatzimanoli, van der Wee, & Putman, 2013), and has recently been dem-

onstrated to increase attention to faces to the level of HCs in patients with

autism spectrum disorders. Evidence suggests that oxytocin produces its

effects on attentional components of social cognition by modulating the

activity of the amygdala and causing shifts in the coupling of subcortical

attention networks that favor orientation to external stimuli (Eckstein

et al., 2017; Li et al., 2010; Pinkham et al., 2011).

The effects of oxytocin on social cognition have been described using two

opposing theoretical models (Bartz, Zaki, et al., 2011; Meyer-Lindenberg

et al., 2011; Perez-Rodriguez, Mahon, Russo, Ungar, & Burdick, 2014).

The “interactionist”model (Bartz, Zaki, et al., 2011) posits that an individual’s

baseline level of social cognitive functioning (and presumably the baseline

oxytocinergic “tone”) predicts the effects of oxytocin on social cognition

for that individual (Bartz et al., 2010; Fischer-Shofty et al., 2013; Leknes

et al., 2013). This model posits that there is an inverted-U shaped dose-

response relationship between brain oxytocin levels and neural activity/social

cognitive performance (Wolf, Brune, & Assion, 2010). It assumes the exis-

tence of an oxytocinergic “sweet spot” where social cognition is optimized,

implying that impairments in social cognition may improve with exogenous

oxytocin, and excessive or distorted social cognition may be exacerbated by

exogenous oxytocin (Bartz, Simeon, et al., 2011).
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The “optimizing” model (Meyer-Lindenberg et al., 2011; Simeon et al.,

2011) diverges from the interactionist model in theorizing that baseline

social cognition is irrelevant, as oxytocin acts to optimize social cognition

regardless of whether it is deficient or excessive/distorted at the baseline

(Meyer-Lindenberg et al., 2011).

The interactionist model partitions individuals into three categories

according to baseline levels of social cognitive functioning (Wolf et al.,

2010). Those in the social cognitive “sweet spot” (e.g., HCs) demonstrate

optimal social cognitive function, as assessed by processing of and attention

to salient social stimuli, mentalizing accuracy, emotion recognition, and

activity in brain networks important for social cognition. The second cate-

gory includes individuals with baseline social cognitive impairment (e.g.,

schizophrenia with negative symptoms (Montag et al., 2011) and autism

spectra), as defined by deficiencies in paying attention to and processing

social stimuli, reduced activity in social cognitive networks, poor

mentalizing accuracy and emotion recognition, and hypomentalizing errors

(Montag et al., 2011). Some, but not all, studies suggest that oxytocin

administration can alleviate these social cognitive deficits (Feifel et al.,

2010; Feifel, Macdonald, Cobb, & Minassian, 2012; Goldman, Gomes,

Carter, & Lee, 2011; Leknes et al., 2013; Macdonald & Feifel, 2012;

Pedersen et al., 2011). The third category includes individuals with distorted

social cognitive functioning at baseline (e.g., borderline personality disorder,

schizophrenia (SZ) with prominent positive symptoms) (Montag et al.,

2011). These individuals are excessively attentive to social stimuli (Bartz,

Simeon, et al., 2011; Bartz, Zaki, et al., 2011), and their social functioning

is impaired by distorted and inaccurate mentalizing (hypermentalizing)

(Sharp et al., 2011). Studies on the effects of oxytocin in this third category

have shown mixed results. In some cases, oxytocin produced positive effects

(reducing excessive attention and tempering emotional reactions to social

stimuli), while in others it produced negative effects (decreasing trust and

cooperativity) (Bartz, Simeon, et al., 2011; Bertsch et al., 2013; Brune

et al., 2013; Ebert et al., 2013; Simeon et al., 2011). Though there are data

to suggest that patients with bipolar disorder (BD) (Stange et al., 2013) and

actively psychotic paranoid SZ exhibit distorted social cognition and atten-

tional biases toward emotional stimuli (Garety & Freeman, 1999; Kaney &

Bentall, 1989), it remains unclear whether individuals with these conditions

are part of this third category.

Additionally, there are a number of factors capable of interacting with

the oxytocinergic system and augmenting the effects of exogenous
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oxytocin. These factors include an individual’s gender, social context,

attachment style, and history of childhood trauma and adversity

(Bakermans-Kranenburg & van I. Jzendoorn, 2013; Bartz, Zaki, et al.,

2011; Domes et al., 2010). For example, a study in healthy individuals

found that effects of intranasal oxytocin on functional connectivity were

limited to subjects who had supportive family backgrounds (Riem et al.,

2011). Psychiatric or neurological illness can also interact in a complex

fashion with oxytocin administration, as differential effects of intranasal

oxytocin have been correlated with the presence and severity of social anx-

iety and subclinical depressive symptoms (Eckstein et al., 2017; Kanat

et al., 2017).

Concomitant medications are likely a key confounder in clinical trials of

exogenous oxytocin. For example, dopaminergic D2 blockers (such as anti-

psychotic medications commonly used in psychotic disorders) have been

shown to block the effects of intranasal oxytocin on social behavior in animal

models (Liu &Wang, 2003). In fact, the few studies that have examined the

impact of antipsychotic dosage on the effects of oxytocin on social cognition

have found a negative correlation between antipsychotic dosage and oxyto-

cin efficacy (Bradley & Woolley, 2017).
Oxytocinergic abnormalities in schizophrenia spectrum and
bipolar disorders
Given the critical role of oxytocin in many aspects of social cognition, it is

plausible that abnormalities in the oxytocin system contribute to psychopa-

thology in SZ and BD, which often involve impairments in social cognition

and social functioning, as described elsewhere in this book. Studies on

endogenous oxytocin in SZ patients have shown varied results, suggesting

a complex dysregulation (Aydın, Lysaker, Balıkçı, €Unal-Aydın, & Esen-

Danacı, 2018; Rubin et al., 2018; Yang et al., 2017). While the relationship

between endogenous oxytocin levels and the categorical diagnosis of SZ

itself is unclear, there is some evidence of a link between oxytocin levels

and symptom severity. Of note, the methods for assaying oxytocin levels dif-

fer significantly across studies. The validity of some of the assays and some of

the sample processing procedures (i.e., forgoing extraction) have recently

been criticized (Leng & Sabatier, 2016). It should also be noted that there

is some controversy about whether there is a correlation between peripheral

(e.g., serum or saliva) and central (e.g., CSF) oxytocin levels (Carson et al.,

2015; Kagerbauer et al., 2013; Lefevre, Richard, et al., 2017; Martin et al.,
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2018; Rutigliano et al., 2016; Valstad, Alvares, Andreassen, Westlye, &

Quintana, 2016; Ziegler, 2018).

Of the studies that have assessed peripheral oxytocin levels in SZ patients

compared with HCs, one reported an association between low oxytocin

levels and severity of positive and negative symptoms, while higher oxytocin

levels were associated with worse scores on cognitive measures (Rubin et al.,

2018). These findings may be related to social cognition, because both neg-

ative and positive symptoms of schizophrenia have been shown to be cor-

related with social cognitive impairments (Montag et al., 2011; Perez-

Rodriguez et al., 2017). Another study found lower oxytocin levels among

SZ patients compared with HC, and that low oxytocin correlated with

impairments in metacognitive function, but not social cognitive function

in the SZ group (Aydın et al., 2018).

Notably, of the three published studies that have compared CSF oxyto-

cin levels in SZ patients and HCs, only one found a significant difference

between oxytocin levels in patients and controls (Beckmann, Lang, &

Gattaz, 1985). Two of these studies did not explore the relationship between

CSF oxytocin and negative SZ symptoms, cognition, or social functioning

(Beckmann et al., 1985; Glovinsky, Kalogeras, Kirch, Suddath, & Wyatt,

1994). The third study found an inverse relationship between CSF oxytocin

and negative SZ symptoms, although oxytocin levels were not different in

SZ compared with HCs (Sasayama et al., 2012).

These results should be interpreted in the context of a broader emerging

literature supporting the role of the neuropeptides vasopressin and oxytocin

as biomarkers of social behavior and social functioning in human and non-

human primates (Clark et al., 2013; Madrid et al., 2017; Parker et al., 2018).

For example, several studies have shown a correlation between CSF oxyto-

cin and vasopressin levels and social behavior and functioning in healthy

individuals and across psychiatric disorders (Clark et al., 2013; Davis

et al., 2013; Parker et al., 2014; Sasayama et al., 2012; Yuen et al., 2014).

Genetic and genomic studies also suggest a dysregulation of the

oxytocinergic system in schizophrenia. One study found that oxytocin

receptor expression is downregulated in SZ in the left posterior medial tem-

poral gyrus, which is involved in social cognition (Uhrig et al., 2016).

Another recent study found that both oxytocin and oxytocin receptor

mRNA were elevated in the periphery of first-episode SZ patients com-

pared with HCs, indicating that oxytocinergic abnormalities in SZ are com-

plicated, and may change over the course of the illness (Yang et al., 2017). In

an attempt to elucidate oxytocin’s role in SZ pathogenesis, one recent study
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assessed polymorphisms in the oxytocin receptor gene (Veras et al., 2018).

All five subjects with rare single nucleotide variants showed reduced nega-

tive symptomology, but similar positive symptomology compared with SZ

patients in the study without this single-nucleotide polymorphism (SNP),

and all had experienced early childhood trauma (Veras et al., 2018). Though

very little research has been done in this area, these early results suggest that

polymorphisms in components of the oxytocin system are relevant to SZ

symptoms, and may predispose individuals to developing SZ in combination

with other genetic risk factors and environmental risk factors such as child-

hood trauma or substance use.

There is very limited data available on oxytocinergic abnormalities in

nonpsychotic patients within the schizophrenia spectrum (e.g., schizotypal

personality disorder (SPD), psychometric schizotypy). Only one study

(Tseng et al., 2014) has examined associations between plasma oxytocin

levels and schizotypal traits in healthy individuals. They found that oxytocin

levels were significantly positively correlated with the total and interpersonal

domain scores on the Schizotypal Personality Questionnaire (SPQ) only in

females.

Research on schizotypy in nonpsychotic forms provides insight into

genetic and environmental vulnerability and protective factors for the devel-

opment of schizophrenia-spectrum disorders. Moreover, studies of

schizotypy avoid the confounds associated with schizophrenia research, such

as antipsychotic medication use, chronic psychosis, and long-term institu-

tionalization. Therefore, future studies examining putative oxytocinergic

abnormalities in schizotypy are sorely needed.

If the role of oxytocin in SZ psychopathology remains unclear, its role in

BD remains even more so. Only three studies have examined the relation-

ship between endogenous serum oxytocin and BD (Lien et al., 2017; Ozsoy,

Esel, & Kula, 2009; Turan, Uysal, Asdemir, & Kilic, 2013). One of these

studies (Turan et al., 2013) found that compared with HCs, BD patients

have elevated serum oxytocin levels, found to be positively associated with

fearful emotion recognition accuracy in remitted BD I patients. Further-

more, this study (Turan et al., 2013) reported that patients experiencing a

manic episode demonstrated significantly higher levels of oxytocin com-

pared with remitted and depressed patients with BD I. Oxytocin in this

study was measured at baseline, and after patients achieved a 50% reduction

of symptoms after treatment with appropriate medications. No differences in

pre- and posttreatment oxytocin levels were found, so that even after

patients had positively responded to treatment, levels of oxytocin in BD I
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patients continued to be higher than baseline oxytocin levels in controls.

Second, Lien and colleagues (Lien et al., 2017) extended these findings

by reporting significantly higher baseline plasma oxytocin levels in drug-

naive depressed patients with bipolar II disorder, compared with drug-naive

patients with major depression and HCs. After improvement of depressive

symptoms following treatment, oxytocin levels decreased only in patients

with major depressive disorder (MDD). Thus, posttreatment oxytocin levels

of BD II patients remained significantly higher than MDD and HCs. Con-

trasting both of these findings, the first of these studies that was conducted

(Ozsoy et al., 2009) found that compared with HCs, serum oxytocin levels

were decreased in patients with MDD and BD, pre- and posttreatment.

Oxytocin was measured at baseline, and after patients received appropriate

treatment with antidepressants and electroconvulsive therapy (ECT). There

were no significant differences in oxytocin serum levels between MDD

and BD.

Furthermore, in a population-based birth cohort study, administration of

perinatal oxytocin intended to induce labor was associated with an increased

risk of offspring with BD (Freedman, Brown, Shen, & Schaefer, 2015).

Despite these preliminary findings pointing to oxytocinergic abnormalities

in BD, more work will be needed before any conclusions can be drawn

about the mechanisms by which oxytocin dysregulation interacts with

symptomology. Furthermore, given the presence of social cognitive deficits

in BD, it may be worthwhile to explore intranasal oxytocin as a potential

treatment for these deficits.

An additional area of investigation with regard to oxytocin in SZ and BD

involves its role in metabolic syndrome. Metabolic syndrome is the constel-

lation of hypertension, high cholesterol, high blood sugar, and obesity. It is

diagnosed in approximately one third of patients with psychotic disorders,

and evidence suggests that disruptions in the normal functioning of the oxy-

tocin system may represent a shared pathogenic mechanism between these

conditions (Quintana, Dieset, Elvsåshagen, Westlye, & Andreassen, 2017).

Given findings of reduced peripheral oxytocin in SZ patients, a recent study

tested whether intranasal oxytocin increases satiety and reduces meal size in

SZ patients with metabolic syndrome, but found no effect (Warren et al.,

2018). Additional data will be needed to determine whether oxytocin

may be effective at treating metabolic syndrome. Given the significant con-

tribution of metabolic syndrome to morbidity and mortality in patients with

psychotic disorders, a better understanding of oxytocin’s role may eventually
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allow for metabolic and psychotic symptoms to be treated simultaneously by

targeting the oxytocin system.
Clinical trials of exogenous oxytocin in SZ
Clinical trials of intranasal oxytocin in SZ are relatively recent, and to date

about 20 clinical trials (summarized in Table 1; see Bradley & Woolley,

2017; B€urkner, Williams, Simmons, & Woolley, 2017 for a review) have

been conducted, specifically looking at social cognitive deficits and clinical

symptoms.

A range of doses have been used, with the most common being 20–24 IU
(International Units) and 40IU. Most studies have demonstrated an effect of

intranasal oxytocin improving facial affect recognition in SZ compared with

placebo groups (Averbeck, Bobin, Evans, & Shergill, 2012; Fischer-Shofty,

Shamay-Tsoory, & Levkovitz, 2013; Goldman et al., 2011), with a partic-

ular improvement in recognition of fearful faces in one study (Fischer-

Shofty, Shamay-Tsoory, & Levkovitz, 2013). Only one study (Davis

et al., 2013) failed to demonstrate significant improvements in facial affect

recognition under oxytocin (OXT). However, this same study showed a

large effect size (d ¼1.0) of oxytocin on high-level social cognitive processes

assessed by a Theory of Mind (ToM) task (the sarcasm subscale of The

Awareness of Social Inference Test (TASIT-III)) (McDonald et al., 2006)

and an empathy task; the Emotional Perspective Taking Task (EPTT)

(Derntl et al., 2009). Pedersen and colleagues (Pedersen et al., 2011) also

found a positive effect of OXT on ToM in SZ, but only for the more com-

plex tasks of second-order beliefs. Others found an improved ability to

determine the nature of relationships (e.g., platonic versus romantic) after

OXT administration (Fischer-Shofty, Brune, et al., 2013). There are prom-

ising results for the effects of oxytocin on mentalizing (a high-level social

cognitive domain) in SZ patients, and an overall trend for a significant

impact of even single doses of OXT on higher-level social cognitive

domains (Brambilla et al., 2016; Davis et al., 2013; Fischer-Shofty,

Brune, et al., 2013; Gibson et al., 2014; Guastella et al., 2013; Pedersen

et al., 2011). A recent metaanalysis confirmed that, across 12 randomized

control trials (RCTs) of oxytocin in SZ, there is more of an effect on

high- (e.g., ToM) versus low-level social cognitive domains (e.g., emotion

recognition); and the effect of OXT on high-level domains is significant

across trials (B€urkner et al., 2017). In terms of the effects of OXT on non-

social cognition, some have found that OXT can have a positive effect on



Table 1 Overview of clinical trials on the effect of OXYTOCIN (OT) on social cognition and psychopathology in schizophrenia.

Study Samplea

Oxytocin
intranasal
dose Design Outcome measure Results

Goldman et al.

(2011)

13 SZ

-. 5 with PD;

age¼53�3;

males¼3

-. 8 without PD;

age¼44�9;

males¼4

11 HCs

-. Age¼38�13;

males¼4

10 IU or

20 IU once

a week

Double-blind,

placebo-

controlled

crossover

3-week

trial

-. Facial affect recognition Compared with HCs, low

OT dose (10 IU) increased

facial affect intensity in PD

group, but not non-PD

group.

The 20 IU dose decreased

intensity in the PD group

relative to the non-PD

group, but there were no

differences compared with

HCs.

OT reduced “fear”

recognition in the PD

group compared with

non-PD.

Overall recognition

worsened in both SZ

groups with 10 IU dose,

but improved in the SCZ

PD group with 20IU

dose.

Overall, emotion

recognition improved

with the 20 IU dose in PD

patients compared with

non-PD patients.
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Feifel et al.

(2012)

15 SZ

-. 6 in OT group

-. 9 in placebo group

Sample

age¼48�8.9;

males¼12

20 IU twice a

day (first

week);

40 IU twice

a day for

subsequent

2 weeks

Double-blind,

placebo-

controlled

crossover

3-week

trial

-. Positive And Negative

Symptoms Scale

(PANSS)

-. Clinical Global Impres-

sion (CGI)

In OT group, compared

with placebo group, a

reduction of PANSS

symptoms and CGI scores

was seen at 3week

endpoint, suggesting that

OT has antipsychotic

properties with effects on

both negative and positive

symptoms, with more

robust effects on positive

symptoms.

Pedersen et al.

(2011)

20 SZ

-. 11 in OT group;

age¼39�11.2;

males¼9

-. 9 in placebo group

age¼35.8�9.5;

males¼8

24 IU twice

daily

Randomized,

double-

blind,

placebo-

controlled

2-week

trial

-. Brune Theory of Mind

Picture Stories Task

-. Trustworthiness Task

-. Positive And Negative

Symptoms Scale

(PANSS)

-. Paranoia Scale

The OT group improved in

identification of second-

order false beliefs (Brune

Task).

The OT group also

showed reduction in

PANSS (positive, total,

general subscales, and

suspiciousness/

persecutory items) and

Paranoia Scale scores.

Continued
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Table 1 Overview of clinical trials on the effect of OXYTOCIN (OT) on social cognition and psychopathology in schizophrenia.—cont’d

Study Sample

Oxytocin
intranasal
dose Design Outcome measure Results

Averbeck et al.

(2012)

21 SZ

-. 10 in OT group

-. 11 in placebo

group

Sample

age¼38.2�1.8;

males¼21

24 IU single

dose

Double-blind,

placebo-

controlled

crossover

2-week

trial

-. Facial Affect Recogni-

tion: facial expression of

emotion in still images

from the standardized

items developed by

Ekman (Wolkind, 1973)

Compared with placebo, the

OT group showed

improved performance on

overall facial emotion

recognition, with no

differences recognizing

individual emotions.

Feifel et al.

(2012)

15 SZ

-. 6 in OT group

-. 9 placebo in pla-

cebo group

Sample

age¼48�8.9;

males¼12

20 IU twice a

day (first

week);

40 IU twice

a day for

the other

2 weeks

Double-blind,

placebo-

controlled

crossover

study

-. Verbal memory: Califor-

nia Verbal Learning Test

(CVLT)

-. Working Memory: LNS

(letter number sequence)

(from WAIS-III)

Compared with the placebo

group, the OT group

showed improvement on

CVLT, particularly on

short-term recall, but not

on LNS, suggesting that

OT modulates neural

processes involved in

short-term verbal

memory, specifically.

Modabbernia

et al. (2013)

40 SZ

-. 20 in OT group

20 IU twice

daily for the

first week;

40 IU twice

daily for the

Randomized,

double-

blind,

placebo-

controlled

-. Positive And Negative

Symptoms Scale

(PANSS)

-. Extrapyramidal Symp-

tom Rating Scale (ESRS)

OT group showed 11.2%

total PANSS reduction by

week 4, with a 20%, 7%,

and 8% reduction in

positive and negative
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age¼32.3�7.4;

males¼17

-. 20 in placebo

group

age¼33.2�6.9;

males¼16

following

7weeks

8-week

trial

symptoms, and general

psychopathology,

respectively, by week 6.

No changes were detected

in ESRS score between

the OT and the placebo

group.

Davis et al.

(2013)

23 SZ

-. 11 in OT group

age¼48.6�6.6;

males¼11

-. 12 in placebo

group

age¼48.9�9.1;

males¼12

Single dose of

40 IU

Randomized,

double-

blind,

placebo-

controlled

study

-. Theory of Mind: The

Awareness of Social

Inference Test (TASIT-

III)

-. Empathy: Emotional

Perspective Taking Task

(EPTT)

-. Social Perception: Half

Profile of Nonverbal

Sensitivity (Half-PONS)

-. Facial affect recognition:

assessed asking partici-

pants to identify facial

expression of emotion in

still images from the

standardized items

developed by Wolkind

(1973)

OT did not improve

performance in social

composite measure or

basic-level social cognitive

tasks (TASIT-Part III

detection of lies, Half-

PONS and Facial Affect

Recognition Task).

However, OT

significantly improved

performance on high-

level social cognition

(TASIT-Part III detection

of sarcasm, EPTT), with a

large effect size (d ¼1.0).

OT did not improve

positive, negative, or

general symptoms.

Continued
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Table 1 Overview of clinical trials on the effect of OXYTOCIN (OT) on social cognition and psychopathology in schizophrenia.—cont’d

Study Sample

Oxytocin
intranasal
dose Design Outcome measure Results

Fischer-Shofty,

Brune, et al.

(2013)

35 SZ

-. Age¼32.4�6.4;

Males¼31

48 HCs

-. Age¼30.4�5.8;

Males¼39

24 IU single

dose

Double-blind,

within-

subjects

crossover

2-week

trial

-. Social Perception: the

Interpersonal Perception

Task (IPT). Participants

needed to discriminate

between two categories

of relationship: kinship

(familial relationship) and

intimacy (romantic

relationship)

-. Depression: Depression

Adjective Check List

(DACL)

There was no general effect

of OT on mood.

Improved social

perception performance

was seen in the OT group,

compared with placebo.

The patient OT and

placebo groups differed

significantly in

identification of kinship

relationships, but not

intimacy. This effect was

not detected in the control

group.

Fischer-Shofty,

Shamay-

Tsoory, and

Levkovitz

(2013)

30 SZ

-. Age¼31.8�6.5;

Males¼27

35 HCs

-. Age¼29.5�5.6;

Males¼32

24 IU single

dose

Double-blind,

within-

subjects

crossover

2-week

trial

-. Facial Emotion Recog-

nition: the

Facemorphing Task

-. Depression: Depression

Adjective Check List

(DACL)

There was no general effect

of OT on mood.

In all participants, OT

administration resulted in

more accurate recognition

of “fearful” but not

“happy” faces, even in

participants with baseline

fear recognition below the

median.
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Lee et al. (2013) 28 SZ or SAD

-. 13 (6 inpatients

and 7 outpatients)

in OT group;

age¼44.7�11.8;

males¼9

-. 15 (6 inpatients

and 9 outpatients)

in placebo groups;

age¼35.1�8.2;

males¼11

20 IU twice

daily

Randomized,

double-

blind,

placebo-

controlled

3-week

trial

-. Olfactory identification

ability (neutral, pleasant

and unpleasant odors):

the University of Penn-

sylvania Smell Identifica-

tion Test (UPSIT)

-. Symptomatology: Brief

Psychiatric Rating Scale

(BPRS)

-. Scale for the Assessment

of Negative Symptoms

(SANS)

Improvement in total

UPSIT score and in

detection of pleasant

smells was seen the OT

group.

The inpatient group that

received OT had a better

total SANS (d¼0.85) at

week3,whilenodifferences

were detected for the

outpatient group. The OT

inpatient group (d¼0.74)

reportedhigher scores in the

motivation/pleasure

subscale of the SANS.

Gibson et al.

(2014)

14 SZ

-. 8 in OT group;

age¼38.9�7.22;

males¼6

-. 6 in placebo

group;

age¼35.6�9.0;

males¼5

24 IU twice

daily

Between-

subjects 6-

week trial

-. PANSS OT improved negative

symptoms.
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Table 1 Overview of clinical trials on the effect of OXYTOCIN (OT) on social cognition and psychopathology in schizophrenia.—cont’d

Study Sample

Oxytocin
intranasal
dose Design Outcome measure Results

Davis et al.

(2013)

27 SZ

-. 13 in OT group;

age¼37�10.8;

males¼13

-. 14 in placebo

group;

age¼37�10.8;

males¼14

40 IU daily Between-

subjects 6-

week trial

-. BPRS

-. CAINS

OT did not have any effect

on positive or negative

symptoms.

Horta de

Macedo,

Zuardi,

Machado-de-

Sousa,

Chagas, and

Hallak (2014)

20 SZ 20 HC

-. Males¼40

-. Age¼SZ:

29.6�6.83; con-

trols: 29.7�9.29

48 IU Single dose,

within-

subjects

design

-. Facial emotion Matching OT resulted in no

improvement on emotion

matching in either group.

Woolley et al.

(2014)

29 SZ 31 HC

-. Males¼60

40 IU Single dose,

within-

subjects

design

-. RMET

-. TASIT

Under OT, social cognition

was improved.

Shin et al.

(2015)

16 SZ 15 HC

-. Males¼31

-.

Age¼32.0�7.8years 40 IU
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Single dose,

within-

subjects

design

-. Emotion Recog-

nition Test (C-

KFEE stimuli)

Under OT,

amygdala

activity

while

viewing

emotional

faces was

attenuated.

Guastella et al.

(2015)

21 SZ

-. Males¼21

-.

Age¼37.42�11.14 24IU

Single dose,

within-

subjects trial

-. DANVA

FEEST-. RMET

FBPSTL-. Hinting

task

-. Faux Pas

Recognition

OT improved performance on higher-

order social cognition

tasks and paralinguistic

aspects of DANVA.

Cacciotti-Saija

et al. (2015)

52 SZ

-. 27 in OT group;

age¼21.5�4.2;

males¼18

-. 26 in placebo

group;

age¼22.3�4.4;

males¼18

24 IU twice

daily

Between-

subjects 6-

week trial

-. SAPS

-. SANS

OT did not improve positive

symptoms, but increased

OT was correlated with

less severe negative

symptoms.

Continued
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Table 1 Overview of clinical trials on the effect of OXYTOCIN (OT) on social cognition and psychopathology in schizophrenia.—cont’d

Study Sample

Oxytocin
intranasal
dose Design Outcome measure Results

Dagani et al.

(2016)

32 SZ

-. Males¼26

-. Age¼30.4�6.7

40 IU daily Within-

subjects 16-

week trial

-. PANSS OT did not improve

positive, negative, or

general symptoms.

Brambilla et al.

(2016)

4-month trial -. MSCEIT OT improved emotional

processing.

Williams and

Burkner

(2017)

238 SCZ

-. Males¼188

-. Age¼34.1

24–80IU
daily

Metaanalysis

of eight

RCT’s

-. Five with PANSS

-. Two with SANS

-. One with CAINS

-. One with SAPS

No effect on symptoms, with

evidence in favor of the

null (no effect) on

negative symptoms.

aAll SZ subjects across the clinical trials reported in the table maintained their prestudy antipsychotic medication.
HCs, Healthy Controls; IU, International Unit; OT ¼oxytocin; PD, polydipsia; SAD, Schizoaffective; SZ, Schizophrenia.
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short-term verbal memory, but not working memory (Feifel et al., 2012).

Of note, the mechanism by which oxytocin enhances social cognition in

these studies remains unknown, and there are no established biomarkers

to predict or monitor treatment response. Emerging evidence supports

the use of mu rhythm suppression (a reduction in activity over central

EEG electrodes in response to social versus nonsocial stimuli) during a bio-

logical motion Mu-suppression task (i.e., identifying the gender, emotion,

or direction of walking of point-light animations of humanmovement) as an

index of central social processing resources that is modulated by intranasal

oxytocin (Wynn, Green, Hellemann, Reavis, &Marder, 2018). Specifically,

the authors found that single-dose intranasal oxytocin at doses of 36 and

48IU significantly enhanced mu suppression in response to social stimuli

compared with placebo during a biological motion task.

In contrast with the data supporting an effect of oxytocin on social cog-

nitive impairments, described herein, the effects of oxytocin on clinical

symptoms in psychotic patients are inconsistent. Using higher doses and lon-

ger treatment duration, some researchers have seen improvement in overall

psychopathology (Feifel et al., 2010; Lee et al., 2013; Modabbernia et al.,

2013; Pedersen et al., 2011). Pedersen and colleagues (Pedersen et al.,

2011) found a significant impact in a 12-week trial for negative symptoms.

Studies using only a single dose did not report any significant effect on symp-

toms (Davis et al., 2013; Fischer-Shofty, Brune, et al., 2013). A metaanalysis

of the effects of oxytocin on the symptoms of schizophrenia was conducted

(8 RCTs with 238 patients) and found no effect on positive, negative, or

general symptoms (B€urkner et al., 2017). A prior metaanalysis also found

no effect on positive, negative, or general symptoms (Oya, Matsuda,

Matsunaga, Kishi, & Iwata, 2016). Many of these studies are limited by anti-

psychotic use, variable doses and dosing schemes, inconsistency in symptom

measures, and the gender and sociodemographic makeup of the patient

populations study.

Clinical trials of exogenous oxytocin in SPD/schizotypy/genetic
risk/clinical high risk
To date, there is no literature regarding oxytocin trials for social cognition in

Schizoid, SPD, or Clinical High Risk SZ spectrum disorders. Our

unpublished clinical trial pilot data suggested that administration of a single

dose of intranasal oxytocin (24 or 40IU) to SPD tended to reverse baseline

mentalizing abnormalities (Perez-Rodriguez et al., 2017). Furthermore, a

naturalistic fMRI task of our same study showed that 40 IU oxytocin
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(OT) improves deficits in visual attention to social cues seen in SPD patients,

measured with in-MRI eye tracking (Kundu et al., 2017).

Clinical trials combining intranasal oxytocin and
psychotherapy/cognitive behavioral interventions
Given the growing body of evidence that acute treatment with oxytocin can

attenuate social cognitive deficits in clinical populations, it seems plausible

that the beneficial effects of psychotherapy could be enhanced by augmen-

tation with oxytocin. A recent study found that higher plasma oxytocin

levels predicted greater symptom improvement following a course of cog-

nitive behavioral therapy in patients with major depressive disorder,

suggesting that oxytocin administration may increase the efficacy of psycho-

therapy in patients with low baseline oxytocin levels ( Jobst et al., 2018).

Two studies to date have directly assessed the impact of oxytocin on psycho-

therapy, with results indicating that psychotherapy combined with oxytocin

improves social cognition and self-perceptions during the induction of social

anxiety as compared with placebo (Guastella, Howard, Dadds, Mitchell, &

Carson, 2009; MacDonald et al., 2013). Another study examined the effects

of oxytocin on hypnosis and found enhancements in hypnotizability,

suggesting a potential use for oxytocin in the treatment of chronic pain

and other disorders that may be improved by hypnosis, such as anxiety

and substance use disorders (Bryant &Hung, 2013). Additionally, it has been

found that oxytocin administration combined with social support is more

effective at improving cortisol responses to social stress than either interven-

tion alone (Heinrichs, Baumgartner, Kirschbaum, & Ehlert, 2003). Despite

these promising initial data, more work is needed to determine the specific

effects of oxytocin on various forms of psychotherapy and their underlying

neural mechanisms. Oxytocin has not yet been combined with evidence-

based psychotherapy in treating depression and BD, and it remains unknown

how chronic daily oxytocin treatment impacts outcomes. Comprehensive

studies combining oxytocin with psychotherapy that use standardized vali-

dated assessments of social cognition before and after treatment are

also needed.

In conclusion, the effect of endogenous and exogenous oxytocin on

social cognition is probably more complex than initially thought in prior

studies, and many questions about its absorption and mechanism of action

remain unanswered. Moreover, individual and contextual factors, as well

as concomitant medications, likely play a key role as potential con-

founders/moderators of the effect of oxytocin on social cognition. An
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important limitation of clinical trials of exogenous oxytocin is that it has

never before been used as a monotherapy in unmedicated SZ patients, only

as an add-on to antipsychotics (Bradley & Woolley, 2017). However, grow-

ing evidence suggests that concomitant antipsychotic treatment is a critical

confounder, particularly in studies targeting cognitive or negative symptoms

of schizophrenia (Bradley & Woolley, 2017; Davidson et al., 2017; Rehse

et al., 2016). First, there is some evidence that some antipsychotic medica-

tions increase oxytocin secretion in animal models (Uvnas-Moberg, Alster,

& Svensson, 1992). In humans, CSF oxytocin levels in schizophrenia

patients are significantly negatively correlated with a second-generation

antipsychotic dose (Sasayama et al., 2012). An antipsychotic dose may also

impact the effect of exogenous oxytocin on social cognition, such that those

under higher doses of antipsychotics show the highest improvements in

social cognition after oxytocin administration (Bradley & Woolley, 2017).

Finally, the effect of antipsychotics on the dopaminergic reward system

may block the effects of endogenous oxytocin on social cognition. This is

consistent with animal data showing that a dopaminergic D2 blocker, similar

to antipsychotics, blocks the effect of exogenous oxytocin on partner pref-

erence formation in the prairie vole (Liu & Wang, 2003). Therefore, it is

critical to conduct clinical trials of oxytocin in monotherapy in patients with

psychosis spectrum disorders. Milder schizophrenia spectrum disorders such

as SPD are an ideal “human model” of SZ in which to identify therapeutic

targets and test new compounds as monotherapy, avoiding the confounders

inherent to schizophrenia (SCZ). For example, SPD populations have

allowed researchers to conduct proof-of-concept studies of cognitive

enhancing drugs that could be later used in SCZ (e.g., the D1 agonist

dihydrexidine) (Rosell et al., 2015).
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Abnormalities in motivation are hallmarks of psychosis (Strauss, Waltz, &

Gold, 2013), and have been described as key components of the schizophre-

nia syndrome since the early observations of Kraepelin and Bleuler (Bleuler,

1950; Kraepelin, 1919). Deficits in motivation have been linked to distur-

bances in processing rewarding events, stimuli, and environmental cues, and

in using reward feedback to guide future behavior (Treadway &Zald, 2013).

Accordingly, there has been a growing interest in studying reward

processing in psychosis as a way to understand the pathophysiological pro-

cesses that give rise to motivational disturbances in patients (for a review, see

Whitton, Treadway, & Pizzagalli, 2015). Gaining a better understanding of

the mechanisms underlying motivational impairment in psychosis is crucial,

as motivational symptoms are among the most disabling and difficult to treat,

and are strongly linked to poor community outcomes (Fervaha, Foussias,

Agid, & Remington, 2014; Foussias et al., 2011).

Of all the domains that motivational impairments affect, perhaps the

most striking is the social domain. Motivational deficits can lead to dimin-

ished interest in social interaction, thereby interfering with an individual’s

ability to engage with and navigate the social world. As we discuss in this

chapter, emerging evidence highlights a potential association between basic

reward processes and social motivation. This link has important implications

for our understanding of social deficits in patients with psychotic disorders,

as much of the existing literature has conceptualized these deficits as stem-

ming from abnormalities in social cognition, as opposed to abnormalities in

motivation (Green, Horan, & Lee, 2015). Decades of animal research pro-

vide a rich understanding of the neurobiological basis for dysfunctional

reward processing, highlighting a key role for aberrant mesolimbic dopa-

mine (DA) system functioning (Schultz, 2016). Accordingly, evidence of

a link between dysfunctional reward processing and social impairment in
Social Cognition in Psychosis © 2019 Elsevier Inc.
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psychosis may point to novel neurobiological treatment targets for social

impairments in individuals with psychotic disorders.

Reward processing is a multifaceted construct comprised of several

subprocesses found to have overlapping, yet partially distinct, neurobio-

logical correlates (Cuthbert & Insel, 2013). These subprocesses have been

parsed in several ways across a number of different theoretical frameworks;

however, two frameworks have gained considerable traction in recent

years. The first framework (which has been reviewed extensively by

Berridge and Robinson, e.g., Berridge & Robinson, 1998; Berridge &

Robinson, 2003; Berridge, Robinson, & Aldridge, 2009) parses reward

processing into subprocesses that support reward anticipation (termed

“wanting”), reward consumption (termed “liking”), and the ability to

modify behavior based on prior reward history (termed “learning”).

The second framework is the National Institute of Health’s Research

Domain Criteria (RDoC; Cuthbert & Insel, 2013). Within this frame-

work, the overarching construct of reward processing is formalized as

the Positive Valence System (PVS), and comprises five distinct subpro-

cesses that are in many ways a finer-grained parcellation of the wanting,

liking, and learning framework reviewed by Berridge and colleagues.

The subprocesses within the RDoC PVS framework are: (1) approach

motivation (similar to “wanting”), (2) initial responsiveness to reward

attainment, (3) sustained/longer-term responsiveness to reward attainment

(both 2 and 3 reflecting “liking” processes), (4) reward learning, and (5)

habit-based responding (both 4 and 5 reflecting different forms of “learn-

ing”). In this chapter, we will use the RDoC framework, together with the

broader concepts of wanting, liking, and learning, to describe the different

components of motivation and reward, how they are affected in psychotic

disorders, their proposed links with social functioning, and the neurobio-

logical substrates that may underpin co-occurring reward and social deficits

in psychotic populations.
Motivation and reward processing: Wanting, liking,
and learning
Approach motivation (a subprocess captured under the umbrella term

“wanting”) refers to processes involved in the initiation and maintenance of

reward-seeking behavior. Individual differences in approach motivation are

thought to be determined by four different factors: reward valuation, effort

valuation, reward prediction, and action selection (Barch & Dowd, 2010;
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Cuthbert & Insel, 2013). Reward valuation is the process by which the

probability and benefits of a prospective outcome are computed using exter-

nal information, social context, and/or prior experience. Effort valuation

refers to the process by which the cost or effort required to obtain a reward

is computed, and that drives an individual to overcome response costs to

obtain something rewarding. Reward prediction refers to the process by

which the likelihood of obtaining a reward in a given context is estimated.

Reward prediction is most commonly a state that is triggered by cues,

contexts, or events that allow for the ability to make a prediction about

the likelihood of achieving a certain outcome. Finally, action selection refers

to the process by which the potential benefit of choosing one of multiple

competing available actions is computed against the cost of choosing that

action, as well as the cost of not choosing other actions.

In contrast to approach motivation, initial responsiveness to reward and

sustained response to reward (both of which fall under the umbrella of

“liking”) refer to the processes that govern our capacity to derive pleasure

from stimuli or events in the environment. Initial and sustained reward

responses differ in their subsequent effects on behavior. Initial responses

to reward are often reflected by in-the-moment subjective experiences of

enjoyment, as well as behavioral responses indicative of pleasure (e.g., smil-

ing). In the literature, individual differences in initial responses to reward are

often referred to as differences in hedonic capacity. In contrast, sustained

responses to reward lead to the termination of reward seeking and reward

consumption, and reflect satisfaction and satiety.

Finally, reward learning and habit-based responding (both of which fall

under the umbrella term of “learning”) refer to processes by which external

or internal cues, stimuli, or events elicit conditioned behavior. However,

reward learning and habit-based responding capture different forms of

learning that show different levels of responsiveness to changes in outcome.

Reward learning refers to the ability to acquire information about stimuli,

actions, and contexts that predict positive outcomes, and by which behav-

ior is altered when outcomes are different than expected. In reward learn-

ing, the value of specific stimuli, actions, and contexts is closely tied to the

outcomes they elicit, with value being acquired either via explicit or

implicit processes, and via instrumental or Pavlovian conditioning

(Rescorla & Solomon, 1967). In contrast, habit-based responding refers

to sequential, repetitive motor or cognitive behaviors that are triggered

by internal or external stimuli. Although habits may be initially acquired

through reward learning, they differ in that they can become resistant to

changes in outcome value.
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Each of these processes interact to drive motivated behavior. Depending

on the component affected, abnormalities within one or more of these pro-

cesses may impair certain aspects of motivation, and of particular interest is

understanding which processes impact socially motivated behavior. In the

following section we outline evidence for aberrant reward processing in

individuals with psychotic disorders, with a particular focus on dis-

tinguishing the processes that appear to be deficient from those that appear

to be intact in these populations.

Reward-processing abnormalities in psychosis

Evidence suggests that many, but not all, aspects of reward processing
are abnormal in patients with psychosis. Briefly, studies have found that

patients with schizophrenia display deficits in anticipatory, but not consum-

matory pleasure (Cohen & Minor, 2008; Foussias & Remington, 2008;

Gard, Kring, Gard, Horan, & Green, 2007; Mote, Minzenberg, Carter,

& Kring, 2014); increased threat sensitivity, but typical approach/activation

(Scholten, van Honk, Aleman, & Kahn, 2006); impaired reward learning,

but intact punishment learning (Waltz, Frank, Robinson, & Gold, 2007);

difficulty with rapid, but not gradual reward learning (Gold et al., 2012;

Gold, Waltz, Prentice, Morris, & Heerey, 2008); and deficits in the expres-

sion, but not experience of pleasure (Kring & Neale, 1996; Mote, Stuart, &

Kring, 2014; Norman, Manchanda, Harricharan, & Northcott, 2015).

Several of these deficits have been found to extend to patients with affective

psychosis, with studies showing evidence of poor ability to integrate rein-

forcement over time in patients with bipolar disorder (Pizzagalli, Goetz,

Ostacher, Iosifescu, & Perlis, 2008). In the following section we outline

research into reward processing deficits in psychosis, separated according

to the “wanting,” “liking,” “learning,” framework.
Abnormalities in reward “wanting” in psychosis
Several studies have highlighted deficits in anticipatory pleasure, or “want-

ing,” in individuals with schizophrenia. For example, in a study assessing the

ability of individuals with schizophrenia to predict future pleasure in daily

life, Gard et al. (2007) found that compared with healthy controls, those

with schizophrenia anticipated experiencing less enjoyment from future-

goal-directed activities. Studies assessing self-reported trait levels of antici-

patory and consummatory pleasure on the Temporal Experience of Pleasure

Scale (TEPS; Gard, Gard, Kring, & John, 2006) have also found consistent
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reductions in trait anticipatory pleasure in individuals with schizophrenia

across a range of illness stages, including chronic (Kring, Siegel, &

Barrett, 2014) and early stages of schizophrenia (Mote, Minzenberg,

et al., 2014), as well as in those at clinical high risk for schizophrenia

(Schlosser et al., 2014). Highlighting potential links between aberrant

reward anticipation and social motivation, Buck and Lysaker (2013) found

that lower scores on the TEPS trait anticipatory pleasure subscale predicted

poorer interpersonal functioning at a 6-month follow-up assessment.

Building on these findings, a wealth of studies now highlights evidence

of consistent deficits in effort-based decision making (a core subprocess driv-

ing approachmotivation) in individuals with schizophrenia, whichmanifests

as a reduced willingness to expend effort to obtain rewards. For example,

individuals with schizophrenia are less willing to expend physical effort

(repeated, rapid button presses with the little finger of the nondominant

hand) to obtain high-probability, high-value rewards on the Effort Expen-

diture for Rewards Task (EEfRT; Treadway, Buckholtz, Schwartzman,

Lambert, & Zald, 2009). This also extends to cognitive effort, with schizo-

phrenia patients showing less willingness to choose a hard (versus easy) cog-

nitive task for the possibility of obtaining a larger reward (Barch, Treadway,

& Schoen, 2014; Culbreth,Moran, & Barch, 2018; Culbreth,Westbrook, &

Barch, 2016; Fervaha et al., 2013; Gold et al., 2013; Reddy et al., 2015;

Treadway, Peterman, Zald, & Park, 2015). Importantly, rather than

reflecting an overall reduction in willingness to expend effort, individuals

with schizophrenia show a reduced willingness to expend effort in contexts

in which it is most advantageous to do so; for example, when the proba-

bility or value of the reward is high (Gold et al., 2013). This has been

found to be especially prominent in individuals displaying severe negative

symptomatology (Gold et al., 2013), and has been linked to greater levels

of motivational impairment and poorer overall functioning (Barch

et al., 2014).
Intact reward “liking” in psychosis
Although anhedonia is a common symptom in psychotic disorders, and is

defined as a loss of pleasure, considerable experimental data suggests that

capacity to experience pleasure (or “liking”) may be intact in those with psy-

chotic disorders (for reviews, see Cohen & Minor, 2008; Kring & Moran,

2008). For example, a well-replicated finding is that individuals with schizo-

phrenia experience normative levels of positive emotion in response to

emotionally evocative stimuli (Cohen & Minor, 2008), and in their daily
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lives (Gard et al., 2007; Myin-Germeys, Delespaul, & DeVries, 2000). Stud-

ies assessing responses on the sweet taste test—a prototypical test of hedonic

capacity—have found no differences in hedonic responses to sucrose in indi-

viduals with schizophrenia relative to healthy controls, suggesting intact

experiences of pleasure in response to sweet tastes (Berlin, Givry-Steiner,

Lecrubier, & Puech, 1998). More recently, in a multimodal assessment of

anticipatory and consummatory responses to emotionally-evocative images,

Moran and Kring (2018) found that in-the-moment ratings of emotion,

along with emotion-related blink rate, were normal in individuals with

schizophrenia relative to controls, despite evidence of dampened anticipa-

tory responses (as indexed by anticipatory ratings of emotion and blink rate

during an anticipation phase). Intact capacity for pleasure has even been

found in psychotic patients with blunted affect (Berenbaum & Oltmanns,

1992; Earnst et al., 1996), suggesting that these patients may experience nor-

mative liking, even in the absence of overt expressions of pleasure.

However, some studies suggest a more nuanced picture of reward “liking”

in psychotic individuals, and suggest that consummatory reward processesmay

also be impaired in these individuals in specific contexts. Experience-sampling

measures, which ascertain people’s experiences in the moment (as opposed to

self-reportmeasures,which ask people to retrospectively report onperceptions

of their experiences), show that patients with psychotic disorders experience

liking indaily life, although the frequency andcontextmaydiffer fromcontrols.

For example, patientswith schizophrenia show less frequent or intense positive

emotions in real-world situations, and the reduced intensity of these emotions

tends tobemore evident inmoredemanding situations, such asworkor school,

compared with less demanding contexts, such as eating (Myin-Germeys et al.,

2000). The degree of impairment in hedonic capacity also appears to be asso-

ciated with anhedonia severity, with studies showing evidence of reduced

experience of pleasure in response to positive stimuli in patients with schizo-

phrenia who report high levels of anhedonia (Dowd & Barch, 2012). Overall,

while liking appears to be roughly intact in patients with psychosis, liking or

pleasure may actually be reduced in a subset of patients with elevated levels

of anhedonia, and in contexts involving more complex, goal-oriented behav-

iors (Tso, Grove, & Taylor, 2014).

Impairments in some, but not all forms of reward-learning
in psychosis
Patients with psychosis also exhibit deficits in some aspects of reward learn-

ing, particularly when learning paradigms are challenging. Specifically,
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impairments tend to be most pronounced when learning involves multiple

levels of prediction, reversal of learned contingencies, or when there is a

requirement for especially rapid learning (Gold et al., 2008; Morris,

Heerey, Gold, & Holroyd, 2008; Waltz & Gold, 2007). Furthermore, def-

icits in reward learning have been found to vary as a function of whether

learning occurs implicitly or explicitly. For example, in a study evaluating

explicit and implicit reward learning in a mixed psychosis sample of individ-

uals with schizophrenia, schizoaffective disorder, and bipolar disorder, Barch

et al. (2017) found that individuals with psychotic disorders showed intact

implicit reward learning. In terms of explicit reward learning, patients with

schizophrenia and schizoaffective disorder exhibited deficits relative to con-

trols, whereas patients with bipolar disorder did not differ from controls.

Furthermore, worse performance on the explicit, but not the implicit, learn-

ing task was related to decreased motivation and pleasure across all diagnostic

categories (Barch et al., 2017).

Taken together, these findings show that patients with psychosis exhibit

deficits in some, but not all, aspects of reward processing and motivated

behavior. Although motivational impairments are evident across the entire

spectrum of psychosis, some differences are observed across diagnostic

groups and symptom profiles. Specifically, impairments appear to be more

pronounced in nonaffective, as opposed to affective, psychotic disorders,

and in individuals reporting more severe levels of anhedonia. In the next

section, we describe the ways in which deficits in wanting, liking, and learn-

ing may lead to abnormalities in social functioning.
Links between reward processing and social behavior

The drive for social connection has been proposed to be innate in
humans (Baumeister & Leary, 1995), and serves several adaptive purposes.

In healthy adults, social interactions have been shown to increase positive

affect (Fleeson, Malanos, & Achille, 2002), and stronger motivation for

social closeness has been linked to greater subjective well-being (Shankar,

Rafnsson, & Steptoe, 2015). Individuals with psychotic disorders experience

significant difficulties with social relationships, and as a result, experience

high levels of social isolation and difficulty forming social bonds

(Oliveira, Esteves, & Carvalho, 2015). Although social impairments in psy-

chosis are most commonly attributed to deficits in social cognition

(Couture, Granholm, & Fish, 2011), emerging theories posit that social
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impairment in this population may arise in part from reductions in social

motivation. Supporting this notion, evidence has shown that abnormalities

in a number of aspects of social reward processing and social motivation are

associated with impairments in broader social functioning in patients with

psychotic disorders (Campellone & Kring, 2018). Furthermore, social def-

icits appear to be more closely associated with negative (as opposed to pos-

itive) symptoms, which are the symptoms that have been most strongly

linked to deficits in reward processing.

This evidence of decreased drive to engage in social contact is sometimes

referred to as social anhedonia (Blanchard, Mueser, & Bellack, 1998), and is

both common in patients with schizophrenia, and predictive of conversion

to schizophrenia in high-risk samples (Kwapil, 1998). Social anhedonia may

be associated with reductions in social wanting, social liking, or both. In an

experience sampling study of nonpsychotic young adults, higher levels of

social anhedonia were associated with reduced positive affect in social situ-

ations, and this had implications for social behavior, including more time

spent alone, a greater preference for being alone, and higher rates of disen-

gagement during social interactions (Brown, Silvia, Myin-Germeys, &

Kwapil, 2007). Similarly, patients with schizophrenia report less positive

and more negative affect during social affiliation tasks, with pleasure and

motivational deficits being associated with lower feelings of social closeness,

as well as greater self-reported social anhedonia (Blanchard, Park, Catalano,

& Bennett, 2015; McCarthy et al., 2018). Patients with psychosis also appear

to anticipate experiencing less pleasure for social interactions compared with

controls, particularly for interactions with social partners who display posi-

tive affect (Campellone & Kring, 2018; Engel, Fritzsche, & Lincoln, 2016).

Taken together, these findings suggest that patients with schizophrenia, or

those at elevated risk for schizophrenia, show reductions in both social want-

ing and social liking, and that both of these deficits have the functional con-

sequence of decreased social interaction. This contrasts somewhat with the

nonsocial reward literature, which finds greater reductions in anticipatory

pleasure than consummatory pleasure in psychotic patients.

In terms of learning, patients with psychosis have difficulties learning in

the context of positive social interactions, but show no differences from con-

trols in negative social learning. For example, on paradigms that require the

participant to learn whether or not to trust a social partner, learning appears

to be intact when the prior interactions with that social partner were neg-

ative, but reduced compared with controls when the earlier interactions

were positive (Campellone, Fisher, & Kring, 2016). This is similar to

findings showing reduced updating of anticipated social pleasure after
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interaction with a smiling social partner (Campellone & Kring, 2018).

Together, findings from experimental, experience sampling, and self-report

data suggest that patients with schizophrenia and bipolar disorder and people

with higher levels of social anhedonia exhibit abnormalities in wanting,

liking, and learning in social contexts, and that these abnormalities are asso-

ciated with reduced quantity and quality of social engagement.

Social reward processing across the PVS may be associated with deficits

in processing information relevant to the social environment, or may be

attributable to deficits in social cognition. Social cognition refers to pro-

cesses related to the perception of, interpretation of, and response to the

social environment, and includes social perception, social knowledge,

emotion recognition in the self and others, theory of mind, and attribu-

tional bias (Green et al., 2008). Deficits in social cognition are well-

described in patients with schizophrenia, particularly in social perception,

theory of mind/mental state attribution, and emotion regulation (for a

review, see Green et al., 2015), and have been shown to be associated with

functional impairment independent from more general neurocognitive

deficits (Fett et al., 2011). Although present across the psychosis spectrum,

the severity of social cognitive deficits appears to differ across diagnoses,

with deficits being less pronounced and more selective in patients with

bipolar disorder compared with those with schizophrenia (Lee et al.,

2013; Samam�e, Martino, & Strejilevich, 2012). Thus, social cognitive def-

icits may be associated with abnormalities in social reward processing dif-

ferently across diagnoses. Because the neurobiology of a number of aspects

of reward processing has been studied, as described herein, such differences

may reveal aspects of distinct neurobiology and/or pathophysiology

between disorders.

A recent model hypothesized that wanting, liking, learning, social skills,

and social cognition may interact in the social environment to drive reduced

social motivation in schizophrenia. In this model, which integrates both

social approach and social avoidance, Fulford, Campellone, and Gard

(2018) hypothesize that diminished social approach and reward sensitivity,

together with heightened social avoidance and punishment sensitivity, are

associated with reduced attention to social rewards and increased negative

expectances, along with increased attention to negative social cues and inter-

pretation of neutral cues as hostile. Later, patients experience negative bias in

the interpretation of the interaction, and diminished positive memory con-

solidation regarding the social interaction, along with reduced positive and

increased negative affect. Thus, abnormalities in expectancies, reward sen-

sitivity, and reward learning interact with deficits in attention, emotion
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recognition, and theory of mind to reduce motivated social behavior, even

in the presence of a desire for social affiliation.
The neurobiology of reward processing

Different facets of reward processing have been found to draw
on overlapping yet partially distinct neural systems (for a review, see

Der-Avakian & Markou, 2012). Although a comprehensive review of the

neurocircuitry underpinning reward-based behavior is beyond the scope of

this chapter, in the following sectionwebriefly outline someof the keyneural

systems underpinning different facets of reward processing, with a focus on

those thought to support aspects of reward wanting, liking, and learning.

The mesolimbic dopamine system, particularly the dopaminergic projec-

tions from the ventral tegmental area (VTA) to the ventral striatum (VS),

including the nucleus accumbens (NAc), is suggested to play an important role

in reward anticipation or wanting. Evidence for this comes from studies using

reward-based paradigms that allow for the separation of anticipatory from con-

summatory phases of reward processing. For example, one paradigm that has

been widely used is the Monetary Incentive Delay (MID; Knutson,

Westdorp, Kaiser, & Hommer, 2000) task, which requires the participant to

react to a target stimulus that is presented after an incentive cue in order to

win or avoid losing a reward. This task incorporates both an anticipatory phase

and a consummatory phase, allowing the neural correlates of each to be ade-

quately disentangled. A recent meta-analysis of 50 fMRI studies using the

MID in 1271 healthy participants found that the ventral and dorsal striatum,

particularly the dorsolateral portion of the NAc, was most active during the

anticipation phase of the task (Oldhamet al., 2018). In addition to the striatum,

the anticipationphase elicited consistent activation in theanterior insula, amyg-

dala, and thalamus—regions that are hypothesized to project to the VS (Haber

&Knutson, 2010), in order to update predictions and facilitate action selection.

In contrast, studies examining the neural correlates of reward consump-

tion (liking) implicate “hedonic hotspots” within the ventral pallidum and

NAc, which are the site of endogenous opioid action (Pecina & Berridge,

2005; Smith, Tindell, Aldridge, & Berridge, 2009). Other regions important

for reward consumption include the orbitofrontal cortex (OFC), which has

been implicated in encoding reward value (O’Doherty, Deichmann,

Critchley, & Dolan, 2002), and the posterior cingulate cortex (PCC), which

has been implicated in monitoring the environment, tracking past out-

comes, and self-referential processes. By comparing patterns of activation
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during the outcome relative to the anticipation phase of the MID, Oldham

et al. (2018) found that OFC and PCC activity was observed only during the

outcome phase, suggesting that these regions may be uniquely implicated in

reward consumption.

Finally, phasic dopaminergic signaling in the VS is hypothesized to sup-

port reward learning. Specifically, several lines of evidence indicate that pha-

sic firing of striatal and midbrain dopamine neurons signal reward prediction

errors that encode the discrepancy between an expected reward and the

actual reward received. When a reward is better than expected (a positive

prediction error), increased phasic dopaminergic firing is observed, whereas

omission of an expected reward (a negative prediction error) leads to tran-

sient depression of dopamine firing rates. These changes in dopaminergic

signaling serve to either strengthen or weaken action-outcome associations

and, subsequently, play an integral role in driving adaptive changes in behav-

ior. Data also implicate a key role for the anterior cingulate cortex (ACC)

and medial prefrontal cortex (mPFC) in maximizing adaptive behavior, par-

ticularly in terms of using reinforcement history to guide future actions

(Kennerley, Walton, Behrens, Buckley, & Rushworth, 2006).
Evidence for mesolimbic dopamine reward system
disruption in psychosis
In addition to supporting a repertoire of different hedonic behaviors,

the mesolimbic dopamine reward system is thought to play a critical role in

the pathophysiology of psychosis. Several theories on the role of dopamine

in psychotic disorders, particularly schizophrenia, posit that increased pre-

synaptic striatal dopamine release and aberrant striatal dopaminergic signal-

ing may form a pathophysiological basis for psychotic symptoms. Evidence

for this comes from studies that have used positron emission tomography

(PET) to study dopamine release, and have shown that an excess of striatal

dopamine, particularly in the associative striatum, is present in individuals

with schizophrenia (for a review, see Weinstein et al., 2017). Furthermore,

striatal dopaminergic hyperactivity has been found to correlate with the

severity of positive psychotic symptoms (Howes et al., 2012), and is present

even in medication-naive prodromal patients (Howes et al., 2009),

suggesting that it is not merely a by-product of antipsychotic medication use.

In the context of reward learning, one of the key functions subserved by

transient changes in striatal dopamine activity is to facilitate the detection of

personally salient features of the environment (for a review, see Grace,
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2016). As such, an excess of striatal dopamine has been hypothesized to drive

psychosis by inducing a state of aberrant salience, wherein irrelevant cues

and events are incorrectly ascribed motivational relevance. Support for this

theory comes from studies showing evidence of abnormal VS activation—an

indirect index of striatal dopamine signaling—to neutral, as opposed to

reward-predictive stimuli in individuals with schizophrenia. Specifically,

relative to healthy control participants, individuals with schizophrenia have

been found to show inappropriately strong VS activation in response to

unconditioned stimuli, which has been interpreted to reflect the aberrant

assignment of motivational salience to irrelevant environmental cues

(Diaconescu et al., 2011). This misattributed salience to neutral cues appears

to be coupled with diminished salience processing of reward-relevant cues.

For example, individuals with schizophrenia have been found to display

reduced VS activation to reward-prediction errors during a reversal learning

task (Schlagenhauf et al., 2014), and a meta-analysis has also shown evidence

of significant bilateral VS hypoactivation during reward anticipation in

patients with schizophrenia relative to healthy controls (Radua et al., 2015).

According to a recent iteration of the aberrant salience hypothesis put

forth by Maia and Frank (2017), one of the main consequences of salience

misattribution is a disruption in reinforcement learning, and this disruption

is proposed to constitute a fundamental mechanism underlying the cognitive

and emotional symptoms observed in psychotic patients. Specifically, Maia

and Frank suggest that abnormal mesolimbic dopamine function causes a

chronic mismatch between events in the environment and phasic dopamine

signals, which impedes the discrimination of salient fromnonsalient environ-

mental stimuli. This then impairs the ability to utilize relevant cues and envi-

ronmental feedback to adaptively guide behavior. In the context of social

deficits in this population, an important question is whether mesolimbic

dopamine reward system dysfunction contributes to deficits in social motiva-

tion observed in psychosis. In the following sections, we outline evidence

linking mesolimbic dopamine reward system function to social motivation,

and current theories on the relationship between reward system dysfunction

and social functioning impairment in individuals with psychotic disorders.
The role of dopamine reward pathways in social
functioning
As noted in the preceding section, motivation for, and reward from,

social involvement is both innate in humans and associated with subjective
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well-being. A growing interest in the neuroscience of reward or pleasure in

the context of social behavior has produced converging evidence from pre-

clinical studies, as well as from human social and affective neuroscience,

suggesting that these appetitive aspects of social behavior are supported by

processes occurring within the mesolimbic dopamine system. Furthermore,

evidence suggests that this system may mediate the processing of social

rewards in a similar manner as it does nonsocial rewards. For example, stud-

ies have shown that key regions within the reward circuit, such as the VS,

become active when individuals either receive or anticipate receiving pos-

itive social feedback (Rademacher et al., 2010). Studies examining the social

sequelae of experimental dopaminergic manipulation also converge on an

important role of dopamine reward pathways in social behavior. For exam-

ple, administration of the dopamine precursor L-DOPA in healthy individ-

uals has been found to improve learning about another individual’s prosocial

preferences in a social interaction task (Eisenegger et al., 2013). Similarly,

animal studies have shown that enhancing striatal dopaminergic activity

by either administering amphetamine (a dopamine release/reuptake inhib-

itor) into the NAc (Manduca et al., 2016), or by blocking the dopamine

transporter (Achterberg et al., 2016), increases social play behavior in rats.

These findings highlight an important role of striatal dopaminergic neuro-

transmission in adaptive social functioning.

Similar to reinforcement learning in nonsocial contexts, learning about

social reinforcers is thought to be driven by striatal dopamine signals that

fire in accordance with the reinforcing properties of social stimuli. In rats,

exposure to a putatively prosocial 50kHz ultrasonic vocalization emitted

by a conspecific and designed to elicit social approach behavior triggers pha-

sic dopamine release in the NAc of the observer rat (Willuhn et al., 2014). In

this context, phasic NAc dopamine signaling was hypothesized to function

as a translator of a motivational communicative signal into a prosocial action.

Similarly, evidence from human fMRI studies suggests that dopamine-

mediated reinforcement learning signals in the VS may facilitate social cohe-

sion. Specifically, using a paradigm in which participants’ initial judgments

of facial attractiveness were open to influence by group opinion, Klucharev,

Hyt€onen, Rijpkema, Smidts, and Fernández (2009) found that conflict with

a group opinion (i.e., being told that their initial judgments of attractiveness

differed from a group norm) led to a significant decrease in activity within

the NAc, similar to that observed when individuals make a negative reward

prediction error. Furthermore, social conflict-related activity in the NAc

was found to be linked to subsequent adjustments in task performance

wherein the participant altered their initial judgments to conform to the
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group normative opinion. These findings reflect an important role of the

NAc in social learning.

Extending these findings, Jones et al. (2011) conducted a study to spe-

cifically test the hypothesis that the process of learning from positive social

exchanges mirrored basic reinforcement learning. In this study, they exam-

ined the degree to which participants responded more quickly to faces of

peers who provided more frequent positive social reinforcement, and exam-

ined the brain regions that tracked cues associated with positive social feed-

back. Using a trial-by-trial modeling approach analogous to that used in

studies of nonsocial reinforcement learning, they found that VS and OFC

activation tracked prediction errors in social learning (i.e., when positive

social feedback was received unexpectedly or when it was unexpectedly

not received). These findings indicate that our ability to update our expec-

tations and behavior as a function of social feedback from others likely draws

on similar neurobiological mechanisms as those involved in nonsocial rein-

forcement learning. As noted herein, patients with schizophrenia exhibit

greater deficits in reinforcement learning in the context of positive relative

to neutral, or negative stimuli in both social and nonsocial settings when

compared with controls, supporting the role of this pathway in abnormal

social learning and functioning in patients with psychosis.

A large body of research has also focused on the unique role of the neu-

ropeptide oxytocin in social motivation, and mounting evidence indicates

that this neuropeptide may modulate the incentive salience of social cues,

in part by activating dopaminergic reward pathways, as described in

Chapter 6 and also in (Shamay-Tsoory & Abu-Akel, 2016). Supporting this

theory, research has shown that intranasally administered oxytocin increases

activity in the VTA in response to cues signaling social reward (i.e., a friendly

face) or social punishment (i.e., an angry face; Groppe et al., 2013). Simi-

larly, intranasal oxytocin has been found to facilitate learning to use social

feedback and also to selectively increase activity in the amygdala, hippocam-

pus, and striatum during the anticipation of social feedback (Hu et al., 2015).

Furthermore, in mice, oxytocin release in the VTA was found to enhance

the activity of mesolimbic dopaminergic neurons, which influenced social

behavior (Hung et al., 2017).

Taken together, these findings suggest that activity within the mes-

olimbic dopamine reward system may mediate the value of social rewards

and may drive social motivation. As such, the abnormalities within this sys-

tem may also underpin impairments in social motivation observed in indi-

viduals with psychotic disorders. In the following section, we outline
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evidence for a link between reward circuit dysfunction and social impair-

ment in the context of psychosis.
Links between aberrant reward circuit functioning
and social deficits in psychosis
One of the hallmark symptoms of schizophrenia that seems most obvi-

ously linked to deficits in reward function given its parallels with anhedonia,

is a lack of social motivation, wherein individuals with the disorder appear

less willing to seek out social interaction. Individuals with schizophrenia,

and nonpsychotic individuals identified as psychometrically at high risk,

exhibit a decreased willingness to expend effort for nonsocial rewards

(e.g., Treadway et al., 2015); therefore, deficient effort allocation in the con-

text of social rewards may represent a trait-marker of illness that contributes

to asociality in patients. In a recent study, Fulford, Treadway, and Woolley

(2018) aimed to test this hypothesis in a sample of individuals with schizo-

phrenia using a social vigor test designed to measure effort exertion in the

context of live social encouragement. They hypothesized that if asociality

in schizophrenia was related to a decreased willingness to expend effort

for social rewards, then individuals with schizophrenia would show less

effort exertion in response to social encouragement compared to control

participants. In contrast to their predictions, however, Fulford, Treadway,

et al. (2018) found that patients with schizophrenia did not differ from con-

trols in terms of their increases in vigor in the context of social encourage-

ment. They interpreted these findings as evidence that effort expenditure in

the context of social rewards may, in fact, be spared in individuals with

schizophrenia, and deficient effort allocation in a social context may not

be the central factor driving decreased social motivation in this population.

One way in which abnormalities in reward circuit functioning in psy-

chosis may be linked to deficits in social processing may be via deficits in

detecting salient social cues. Similar to Maia and Frank’s (2017) account

of the role of abnormal phasic dopamine signaling in aberrant salience of

nonsocial information in schizophrenia, Rosenfeld, Lieberman, and

Jarskog (2010) put forth a similar theory to account for social deficits in

schizophrenia, positing that disordered dopaminergic firing renders irrele-

vant social information salient, and important social cues and social informa-

tion may be missed. In this sense, deficits in social functioning in psychosis

are hypothesized to arise due to impairments in the ability to discriminate
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meaningful from meaningless social information, which in turn leads to an

inability to properly navigate the social world and shape one’s own social

behavior accordingly. This theory may help to explain several social deficits

observed in psychotic individuals. For example, symptoms of paranoia that

are observed across many psychotic disorders during states of heightened

positive psychotic symptomatology may be driven by the misattribution

of irrelevant social cues as being personally or emotionally salient. Further-

more, decreased social motivation and isolation may arise because an inabil-

ity to attend to and process relevant social information, in particular, positive

social feedback, may render social interaction more difficult and less desir-

able to individuals with psychosis. A lack of ability to distinguish salient from

irrelevant social information may also lead to impairments in the ability to

use this information to adaptively modulate one’s own social behavior.
Are abnormalities in reward processing a cause
of impaired social functioning in psychosis?
Taken together, the findings outlined in the previous section indicate

that psychosis is closely linked to abnormalities in reward circuit function-

ing, and that dopamine reward pathways may play a crucial role in mediating

the rewarding nature of social behavior. However, an important question is

whether deficits in social functioning in psychosis arise as a consequence of

reward system dysfunction, or whether they arise due to aberrant function-

ing in other domains, such as cognition. Although very few studies have

explicitly addressed this question, evidence for the former comes from a

study conducted by Gard, Fisher, Garrett, Genevsky, and Vinogradov

(2009), who used a path analysis to examine whether deficits in motivation

causally influenced social cognitive deficits in schizophrenia, and thereby led

to poor functional outcome, or whether motivational deficits mediated the

relationship between cognitive deficits and functioning in schizophrenia.

They found that the model containing motivational deficits as a causal factor

was a poor fit to the data, and instead concluded that motivational impair-

ments fit best as a mediator of the relationship between social cognitive def-

icits and functioning. A similar argument has been put forth by Nakagami,

Xie, Hoe, and Brekke (2008), who used structural equation modeling and

found that motivation, again, best fit as a mediator between neurocognition

and functioning in schizophrenia, rather than as a causal factor. Each of these

studies indicates that links between motivational impairment and deficits in
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functioning (including social functioning) arise due to the shared causal fac-

tor of disturbed neurocognition.

However, in contrast to these two studies that placed motivation as the

mediator between social cognitive deficits and social functioning/social

reward, a study of reward processing and cognition in bipolar disorder

and schizophrenia found no association between reward learning and neu-

rocognition, and an inverse relationship between social cognitive deficits

and reward processing (Lewandowski et al., 2016). Additionally, evidence

emerging from the field of autism research indicates that reward and moti-

vational impairments may precede social deficits in development, and may

have a causal role in disorders characterized by social impairment. Specifi-

cally, Chevallier’s social motivation theory of autism (Chevallier, Kohls,

Troiani, Brodkin, & Schultz, 2012) proposes that motivational deficits, par-

ticularly reduced attention to and motivation to engage with social cues,

form the basis of social functioning impairment in autism, rather than deficits

in social cognition. Chevallier’s idea of motivation as a causal factor in social

functioning also aligns with the theory of social impairment in schizophrenia

put forth by Rosenfeld et al. (2010), which suggests that social cognitive def-

icits in schizophrenia arise due to an underlying abnormality in processing

the salience of social cues—a process that may be rooted within the reward

system. This deficit in salience processing (which aligns well with other

aberrant salience models that have been applied to nonsocial information

processing in schizophrenia), is thought to then result in difficulties perceiv-

ing and responding appropriately to social cues, in turn leading to social

withdrawal and isolation. As the field is still in its infancy, further research

is clearly needed in order to determine whether motivation is a causal or

mediating factor contributing to social functioning impairment in individ-

uals with psychosis.
Future directions

Gaining a better understanding of how deficits in reward processing
are linked to social deficits is important for developing better treatments

to target these symptoms. For example, although social anhedonia is consid-

ered to be a robust risk factor for the development of schizophrenia (Kwapil,

1998), emerging evidence suggests that many people with schizophrenia

express a desire for more social connection (Gard et al., 2014), although

as noted herein, patients with higher levels of anhedonia may show
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diminished wanting and liking in social settings. This suggests that at least

some aspects of social motivation may be intact in a subset of patients,

and may be leveraged in order to increase social functioning in these indi-

viduals. For example, a promising implication of Chevallier et al.’s (2012)

social motivation theory is the notion that if social cognitive skills are intact,

then addressing motivational deficits and abnormalities in attention to

appropriate social cues may be sufficient to improve social functioning.

Although deficits in social functioning are present across psychotic dis-

orders, evidence highlights some differences in the nature and severity of

social impairment across different diagnostic categories. For example, social

impairments may be more severe in individuals with schizophrenia and

schizoaffective disorder relative to psychotic individuals with bipolar disor-

der. Accordingly, characterizing the differences in reward system dysfunc-

tion between these disorders may provide some insight into the

neurobiological factors that drive differences in social functioning across

these different conditions.

Motivational symptoms are often refractory and do not respond robustly

to current first-line interventions. Because motivational impairments are

strongly associated with poor outcomes, disability, and reduced subjective

quality of life, improving treatment for motivational deficits and other neg-

ative symptoms is a critical and unmet clinical need. Identification of specific

circuits and pathways that are associated with reward and motivation deficits

is critical in the identification of actionable targets to ameliorate these symp-

toms. For example, a small pilot study of a novel intervention aimed at

increasing patients’ ability to anticipate pleasure through a behavioral skills

training paradigm found that training increased anticipatory pleasure and

engagement in daily activities in patients with schizophrenia (Favrod,

Giuliani, Ernst, & Bonsack, 2010). In a study of cognitive remediation, a

short, targeted motivational interviewing intervention aimed at increasing

intrinsic motivation for the training improved both task-specific motivation

and program session attendance (Fiszdon, Kurtz, Choi, Bell, & Martino,

2015). Identification of specific reward and motivation targets may hasten

the development of therapeutics aimed at improving reward and motivation

processes, and increase social engagement and functioning in patients.
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Introduction

The relationship between substance use and psychosis has been long-
documented and is relevant to the etiologies, expression, course, and out-

comes of patients with psychosis-spectrum illnesses (Barnett et al., 2007;

Hambrecht & Hafner, 1996, 2000; Lambert et al., 2005; Warnock,

1903). Indeed, the high degree of comorbidity between substance misuse

and psychosis is suggestive of a shared liability or related neurobiological

diathesis (Chambers, Krystal, & Self, 2001). While other psychiatric illnesses

are associated with high rates of co-occurring substance use, psychotic ill-

nesses are particularly overrepresented at this juncture (Addington &

Addington, 2007; Volkow, 2009). The markedly high rates of substance

use observed among patients with psychosis is concerning, not only with

respect to the cardiovascular and associated physical health problems associ-

ated with substance misuse (Brown, Inskip, & Barraclough, 2000; Laursen,

Munk-Olsen, & Vestergaard, 2012), but also in that comorbid use may lead

to poorer mental health and functional outcomes (vanOs et al., 2002;Wade,

Harrigan, McGorry, Burgess, & Whelan, 2007).

Social cognition is a common illness feature in psychosis, which has been

linked in some studies to substance use. While definitions differ, social cog-

nition will be operationalized here as “the mental operations underlying social

interactions, which include the ability to perceive the intentions and dispositions of

others” (Brothers, 1990). Deficits in social cognitive processes are well-
Social Cognition in Psychosis © 2019 Elsevier Inc.
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established in individuals with psychotic disorders (e.g., schizophrenia),

including problems with cue detection and interpretation (e.g., tone of

voice and facial expression), inference of others’ mental states (i.e., theory

of mind), and hostile attributional style, among others ( Javitt, 2010;

Javitt, Shelley, & Ritter, 2000; Leitman et al., 2005; Mancuso, Horan,

Kern, & Green, 2011; Penn, Sanna, & Roberts, 2008). In the following sec-

tions, we will summarize the literature showing direct links between sub-

stance use and social cognitive deficits, and then argue that substance use

may disrupt low-level processing underpinning higher-order social cogni-

tion. Our efforts will dovetail with bottom-up models of disturbed cogni-

tion in schizophrenia ( Javitt, 2009).
Direct links between substance use and social cognition
in psychotic disorders
Tobacco and social cognition

Tobacco smoking is highly prevalent among individuals with psychotic dis-

orders such as schizophrenia and bipolar disorder (Brown et al., 2000). The

high degree of comorbidity has been suggested to arise from a shared neu-

robiological diathesis between psychosis and reward sensitivity, or instead as

a means of self-medicating cognitive and other illness features sensitive to

nicotinic receptor stimulation. The literature has been mixed on whether

nicotinic administration improves social cognitive functions such as facial

affect recognition. For example, Drusch et al. (2013) investigated the effects

of nicotine on social cognition and social competence in patients with

schizophrenia and healthy participants. There were no significant effects

of nicotine use on a task of facial affect recognition or greater expressive

behavior in patients. However, there were also no differences in group per-

formance on the facial recognition task between patients and controls, pos-

sibly indicating a more socially-intact patient group for whom a ceiling effect

of additional nicotinic stimulation may hide an intervention effect (Drusch

et al., 2013). A double-blind placebo-controlled randomized controlled trial

(RCT)tested whether oromucosal spray (i.e., directed toward mucous sur-

faces of the mouth) would improve general and social cognitive tasks in

patients with schizophrenia.While a modest effect was observed for improv-

ing attention in the smoking group (n ¼16), no enhancing effects were

observed for social cognitive functioning (Quisenaerts et al., 2014). A sep-

arate analysis of the same RCT, however, observed an enhancing effect of
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acute nicotinic administration on a social decision-making ultimatum game

in patients with schizophrenia (Quisenaerts et al., 2013). A recent study

assessed both social and nonsocial cognitive performance in 335 patients

with first-episode psychosis, and 253 healthy controls. The authors com-

pared nontobacco-using patients and tobacco-using patients, and observed

no significant differences in social or nonsocial cognition between the

groups (Sánchez-Guti�errez et al., 2018).
The importance of considering history of psychosis with respect to social

cognition in bipolar disorder is becoming increasingly recognized (Thaler,

Allen, Sutton, Vertinski, & Ringdahl, 2013). Ospina et al. (2016) examined

social and general cognition in a group of euthymic (i.e., stable mood)

patients with bipolar disorder (n ¼105), some of whom had a history of psy-

chosis. The authors observed a main effect of cigarette smoking group (i.e.,

smoker versus nonsmoker) on social processing, particularly for the Emotion

Recognition Task (ERT), whereby nonsmokers outperformed smokers on

the percentage of correctly identified fearful and surprised faces. Moreover,

there were several significant smoking status�psychosis history interactions

onmeasures of the ERT andMayer-Salovey-Caruso Emotional Intelligence

Test (MSCEIT). Specifically, patients with a psychosis history who were

nonsmokers outperformed smokers on the total MSCEIT and the ERT

when asked to identify sad, fearful, and surprised faces (Ospina et al., 2016).

Further research is needed to discern whether neurobiological or other

factors explain variance in response to nicotine administration. Moreover,

understanding why individuals with psychotic disorders are prone to

tobacco smoking is critical for improving cessation programs targeting

this group.
Ketamine and social cognition
As glutamatergic neurotransmission is robustly implicated in schizophrenia-

related cognitive impairments, the N-methyl-D-aspartate antagonist keta-

mine has been widely used as a pharmacological model of psychosis.

Ebert, Haussleiter, Juckel, Brune, and Roser (2012) tested whether keta-

mine administration would cause social cognitive dysfunction indexed by

the Ekman 60 Faces test (EK-60F). Using 18 healthy male participants tested

on one occasion with ketamine and one without, the authors observed a

nonsignificant deterioration of global recognition abilities, and a significant

reduction in the ability to correctly identify sad facial expressions, indepen-

dent of attention and psychotic symptoms (Ebert et al., 2012).
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Alcohol and social cognition
Facial emotion recognition is impaired both in patients with schizophrenia

and those with alcohol and substance use disorders (AUD/SUD). Carrà and

colleagues (2017) tested whether the comorbidity between these disorders

would lead to even poorer facial emotion recognition. They additionally

examined the role of the catechol-O-methyltransferase (COMT)

Val158Met polymorphism in this effect. Sixty-seven patients with schizo-

phrenia were recruited and administered the Ekman 60 Faces Test (EK-

60F). Contrary to expectations, patients with a comorbid AUD/SUD did

not perform significantly worse on the EK-60F than those with schizophre-

nia alone. Moreover, the beneficial impact of the COMT Val158Met poly-

morphism was observed only in those without a comorbid AUD/SUD. A

meta-analysis synthesizing data from eight studies also suggests that theory of

mind is impaired in individuals with AUDs (Onuoha, Quintana, Lyvers, &

Guastella, 2016). Whether theory of mind deficits in psychotic disorders are

further impaired in those with an AUD remains to be established.
Cannabis and social cognition
Associations between cannabis use and cognition with respect to psychotic

disorders are complex are highly contentious. The vast majority of this

research has focused on general neurocognitive function, with little atten-

tion paid to social cognition. Sanchez-Torres et al. (2013) recruited 42

patients with a schizophrenia-spectrum disorder and 35 unaffected twins,

following them for 10years. The authors observed a negative effect of con-

tinued cannabis use on performance on the Managing Emotions section of

the MSCEIT in patients, with evidence of possible confounding when life-

time tobacco use was added to the model (Sanchez-Torres et al., 2013).

Some research has observed that better social cognition is predictive of

recency of cannabis use in individuals with first-episode psychosis, which

may be explained by socially savvy patients being better able to acquire illicit

substances than their peers with greater social and general neurocognition

(Arnold, Allott, Farhall, Killackey, & Cotton, 2015). However, while this

may be true in countries where cannabis is illegal, it would not explain this

paradoxical association in countries where the drug is legal and easily acces-

sible. Accordingly, Helle, Loberg, Gjestad, Schnakenberg Martin, and

Lysaker (2017) modeled whether the positive link between executive func-

tion and lifetime cannabis use in patients with schizophrenia is explained by

superior levels of social cognition. Eighty-seven patients with schizophrenia
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were administered measures of executive function and social cognition.

Using structural equation modeling, the authors found that cannabis use

was positively associated with executive function, negatively related to affect

recognition, and had no relationship with theory of mind (Helle et al.,

2017). Meijer et al. (2012) observed in a cross-sectional study of 956 patients

with nonaffective psychosis, 953 unaffected siblings, and 554 healthy control

participants that lifetime cannabis use was associated with better perfor-

mance on facial affect recognition and face identity recognition relative

to never-using patients, albeit with small effect sizes. These results have been

taken to be evidence for cannabis-using patients representing a subgroup

that is less vulnerable to developing schizophrenia than individuals who have

no lifetime exposure to cannabis (Mueser, Drake, & Wallach, 1998; Zubin

& Spring, 1977). In this way, cannabis may act to precipitate a psychotic ill-

ness in individuals with sufficient biological vulnerability. However, this

group may have better premorbid functioning and cognitive reserve than

the nonusing group, who develop psychosis without cannabis use as a func-

tion of greater vulnerability (e.g., aberrant brain development or genetic fac-

tors) (Meijer et al., 2012).
Amphetamines and social cognition
Studies of the link between social cognition and amphetamine-type stimu-

lant drugs (e.g., methamphetamine, MDMA) in the context of psychotic

disorders are sparse. One published study by Uhlmann, Ipser, Wilson,

and Stein (2018) assessed social cognitive impairment and its association with

aggression in three groups: individuals with methamphetamine dependence

(MD; n ¼21), methamphetamine-associated psychosis (MAP; n ¼20), and

healthy nonusing controls (n ¼21). The groups completed a facial morphing

ERT for anger, fear, happiness, and sadness, the reading the mind in the eyes

task (RMET), and an aggression questionnaire. Both methamphetamine

groups showed poorer performance on the RMET relative to controls, with

the MAP group performing worse than the MD group. The MD group also

had difficulty recognizing emotional expressions of anger, with a generalized

impairment across all four emotions evident in theMAP group, and no asso-

ciations between social cognition and aggressive behavior (Uhlmann et al.,

2018). This is an important area for future research to expand on, as aggres-

sive and violent acts are common among heavy methamphetamine users

(Stretesky, 2008), and substance use is a predictor of violence in individuals

with psychotic disorders (Large & Nielssen, 2011). The role of social
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cognitive processes (e.g., inferring emotional state of others) may be impor-

tant with respect to substance-related violence during psychotic episodes.

As can be seen, research directly testing associations between substance

misuse and social cognition in psychotic disorders is limited, and many ques-

tions remain unaddressed. Accordingly, we will present several possible indi-

rect paths from substance use to disturbed social cognition that may be useful

in generating hypotheses for future studies.

Indirect links between substance misuse and
social cognition
The impact of substance use on preattentional
functioning, and links with social cognition
An increasingly common method of studying the pathophysiology of psy-

chotic disorders is to gather electrophysiological recordings from the brains

of patients to noninvasively monitor brain activity. Such measurements have

proven useful in uncovering disruptions to early sensory processing as an

important disturbance in psychotic illnesses with possible links to social cog-

nitive function. Similar efforts have been applied to understanding the effects

of substance use on the brain, including in substance-using patients with psy-

chosis. In the following, we will summarize the literature relevant at this

intersection, and highlight ways in which neurophysiological disturbances

attributable to substance use may disturb perception and social cognition.
Mismatch negativity and related components
The mismatch negativity (MMN) is a key neurophysiological index that has

been the subject of particular attention in psychosis research. The MMN is a

negative component of the event-related potential (ERP), which marks a

change-discrimination process underlying the useful ability to detect a dis-

criminable deviance in one’s environment (e.g., the breaking of a stick

beneath a predator’s foot) (N€a€at€anen, 1995). Importantly, the MMN is an

unconscious, preattentional index of processing, meaning that it can be uti-

lized to probe sensory processing in disorders accompanied by attentional

dysfunction, as is common in psychotic disorders. Evidence for a com-

promised MMN signal in schizophrenia has been long documented

(Shelley et al., 1991), with more recent work extending samples to early ill-

ness stages across a broader psychosis-spectrum, observing comparable def-

icits (Kaur et al., 2011, 2012).
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The MMN is thought to mark an important temporal window rep-

resenting a transitional “gateway” from early sensory-based processing to

engagement of higher-order networks required for cognitive and psychoso-

cial functioning. Some have suggested that disruptions to early sensorial

processing may lead to flow-on effects to higher-order processing (e.g.,

tone-of-voice interpretation) (Rissling et al., 2013). Indeed, individuals

with schizophrenia are observed to have deficits in emotional interpretation

based on prosody (Leitman et al., 2005, 2007), with such deficits thought to

map onto functional difficulties (Brekke, Kay, Lee, & Green, 2005). It is

thought that these impairments may arise due to an underlying failure to uti-

lize sensory cues associated with preattentional dysfunction in auditory cor-

tices ( Javitt, 2010).

Light and Braff (2005) were the first to demonstrate an association of

MMN deficits and poorer global functioning in patients with schizophrenia.

This association with psychosocial functioning was later extended to healthy

participants (Light, Swerdlow, & Braff, 2007). Wynn and colleagues (2010)

observed in patients with schizophrenia that greater MMN amplitudes

recorded at fronto-central sites of the scalp were associated with better per-

formance on a task indexing response to perceptual cues associated with

social interaction (Profile of Nonverbal Sensitivity task). Hermens and

colleagues (2010) observed significant associations between the MMN

and a positive component of the ERP (P3a) and psychosocial functioning,

with specific associations between fronto-central MMN amplitudes and the

WHO Quality of Life Environment subscale (which includes social factors

such as social care and participation). Further, preliminary research suggests

that MMN is predictive of social skills acquisition in people with schizo-

phrenia (Kawakubo et al., 2007), which is an important line for future

research. As can be seen, there appears to be an important relationship

between preattentional processing and higher-order social cognition and

psychosocial functioning. The following sections will focus on studies dem-

onstrating an impact of substance use on preattentional processing, which

may be relevant to substance-using patients with psychosis.

Cannabis and preattentional functioning
Cannabis has been shown to be associated with a compromised MMN in

both clinical and nonclinical samples. To begin with, Greenwood and

colleagues (2014) compared a group of chronic cannabis users and nonusing

healthy controls in an MMN paradigm, observing a reduction in MMN

amplitude among chronic cannabis users relative to controls. Subgroup
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analyses revealed that relative to both controls and short-term users, long-

term users had reduced MMN durations that were associated with increased

duration of cannabis exposure and increased psychosis-like experiences

while intoxicated. Impey and colleagues (2015) comparedMMN of a group

of tobacco-naive cannabis users and individuals without a history of tobacco

or cannabis use. The authors observed that cannabis users had impaired

MMN relative to nonusers, with subgroup analyses showing MMN impair-

ments in both chronic/heavy users as well as nonchronic/light users, how-

ever, with a dose-dependent effect of greater cannabis use. Pesa and

colleagues (2012) recruited 21 healthy participants and 44 patients with early

psychosis, 22 of whom were cannabis users and 22 who were nonusers.

Using a two-tone, deviance-detection paradigm, the authors observed that

both patient groups showed marked reductions in MMN/P3a amplitudes

compared with controls. However, the cannabis-using patient group dis-

played further impairments in frontal MMN/P3a latencies. It has been

suggested that patients and controls may exhibit differential alterations as

a consequence of preexisting pathophysiological differences, such as in

the endocannabinoid system (Rentzsch et al., 2011).
Ketamine and preattentional functioning
As the MMN is generated by glutamatergic neurotransmission, NMDAR

antagonists such as ketamine robustly perturb its generation (Heekeren

et al., 2008; Rosburg & Kreitschmann-Andermahr, 2016). Indeed, a num-

ber of studies have demonstrated that the MMN is dose-dependently

reduced by ketamine (Ehrlichman, Maxwell, Majumdar, & Siegel, 2008;

Umbricht et al., 2000; Umbricht, Koller, Vollenweider, & Schmid,

2002), with phenomena resembling negative symptoms of schizophrenia

apparent following ketamine administration (Heekeren et al., 2008). A

recent preliminary study observed smaller MMN amplitudes associated

with more negative symptoms, suggestive of an interrelationship between

MMN, negative symptomology, and glutamatergic neurotransmission

(Thiebes et al., 2017). It has been suggested that dysfunction of the

NMDAR in schizophrenia-related psychoses may result in difficulty for-

ming and utilizing transient memory traces at multiple levels of information

processing (Umbricht et al., 2000), which may be important with respect to

bottom-up disruption of higher-order cognition involved in social interac-

tion (e.g., utilizing information about facial expression to guide social

behavior). Unfortunately, no available studies have examined social
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cognitive effects following ketamine administration related to neurophysi-

ological measures.

Alcohol and preattentional functioning
Alcohol is another important substance with effects at the NMDAR associ-

ated with MMN alterations. Acute ingestion of alcohol has been shown to

suppress the MMN (He et al., 2013; Hirvonen, Jaaskelainen, N€a€at€anen, &
Sillanaukee, 2000; Jaaskelainen et al., 1995), whereby alcohol increases the

effects of gamma-aminobutyric acid (GABA) on GABAA receptors, block-

ing the NMDAR (Boyce-Rustay & Holmes, 2005; Deitrich, Dunwiddie,

Harris, & Erwin, 1989).

Research in patients with preexisting disruptions to the NMDA system,

such as those with psychotic and bipolar disorders, has demonstrated that

misuse of alcohol may have an additive effect on NMDA dysregulation

and MMN generation. For example, Chitty and colleagues (2011) observed

that young psychotic patients with higher alcohol use demonstrated reduced

temporal MMN amplitudes relative to both patients with low use and con-

trols. The same group observed similar associations between risky alcohol

use and temporal MMN impairments in patients with bipolar disorder

(Chitty, Kaur, Lagopoulos, Hickie, & Hermens, 2014). More work is

required to test whether these additive effects of alcohol map onto social

and functional deficits.

The impact of substance use on heart rate variability
and links to social cognition
Heart rate variability (HRV) refers to the modification of the heart rate over

time via the interplay of autonomic, circulatory, respiratory, endocrine, and

mechanical influences. Reductions in HRV, which are indicative of

reduced parasympathetic activity (Akselrod et al., 1981), have been associ-

ated with several cardiovascular illnesses (Kemp & Quintana, 2013) and

immune system dysfunction (Tracey, 2002). HRV is reduced in patients

with psychosis-spectrum illnesses (Bar et al., 2008), and these reductions

in HRV have also been shown to be independent of medication or body

mass index effects (Quintana et al., 2016). Although reductions in HRV

have also been observed in mood disorders (Kemp et al., 2010) and anxiety

disorders (Chalmers, Quintana, Abbott, & Kemp, 2014), a recent meta-

analysis of HRV across psychiatric disorders revealed that HRV reductions

are largest in psychosis-spectrum illnesses (Alvares, Quintana, Hickie, &

Guastella, 2016).
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The Polyvagal theory proposes that the autonomic nervous system

evolved to support social engagement and disengagement, among its other

functions (Porges, 2007); however, see Grossman & Taylor (2007) for

caveats regarding vagal tone interpretation. In line with the Polyvagal the-

ory, healthy individuals with higher resting-state HRV have been shown to

perform better on a theory of mind task (Lischke, Lemke, Neubert, Hamm,

& Lotze, 2017; Quintana, Guastella, Outhred, Hickie, & Kemp, 2012). A

positive relationship between HRV and theory of mind performance has

also been shown in children with autism spectrum disorders, a diagnosis that

is characterized by social dysfunction (Bal et al., 2010). Not only does HRV

appear to be related to the processing of emotions, but also the projection of

emotion as it has been reported to positively predict skill in expressing some

facial emotions (Tuck, Grant, Sollers, Booth, & Consedine, 2016). While

these studies point to the role of autonomic system regulation in social cog-

nition, their correlational design limits any conclusions regarding causality.

Vagus nerve stimulation (VNS) has been shown to increase HRV (Zhang

et al., 2009); however, this requires invasive surgery, rendering this approach

impractical for research. The relatively recent development of transcutane-

ous VNS offers a noninvasive means of experimentally increasing HRV by

stimulating the nerve fibers of the auricular branch of the vagus nerve

(ABVN) in the left ear (Shiozawa et al., 2014). As it is relatively easy to pro-

vide a sham stimulation condition by placing the stimulating electrodes on

parts of the ear that are not innervated by the AVBN, this approach is well

suited for experimental research. Research suggests that experimentally

increasing HRV via transcutaneous VNS improves theory of mind perfor-

mance compared with sham stimulation (Colzato, Sellaro, & Beste, 2017;

Sellaro, de Gelder, Finisguerra, & Colzato, 2018).

Individuals with alcohol dependence also demonstrate reduced HRV

compared with controls, with a meta-analysis of published studies yielding

a summary hedges’ g effect size of 0.61 (Quintana, McGregor, Guastella,

Malhi, & Kemp, 2013). Acute alcohol consumption is reported to reduce

HRV via the blocking of vagal inhibitory processes (Reed, Porges, &

Newlin, 1999). As direct administration of alcohol to the sinoatrial node

of dogs has little effect on the heart rate ( James & Bear, 1967), these changes

are likely to be centrally mediated. Sustained attenuation of HRV via the

blocking of vagal inhibitory processes from chronic alcohol consumption

may then contribute to the reductions in resting-state HRV observed in

individuals with alcohol dependence. However, the relationship between
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alcohol consumption and HRV might be J-shaped, as moderate alcohol

consumption has been associated with higher HRV compared with

abstainers and heavy drinkers (Karpyak, Romanowicz, Schmidt, Lewis, &

Bostwick, 2014; Quintana, Guastella, McGregor, Hickie, & Kemp,

2013). The effects of other substances of abuse on HRV have been less stud-

ied than alcohol. Research suggests that cannabis use is associated with

increased HRV in males (Schmid, Schonlebe, Drexler, & Mueck-

Weymann, 2010), and that methamphetamine use is associated with reduced

HRV (Henry, Minassian, & Perry, 2012). Tobacco use is also associated

with reduced HRV, with increases in HRV observed after smoking cessa-

tion (Harte & Meston, 2014; Hayano et al., 1990). While it is likely that

reductions in HRV caused by chronic alcohol intake contribute to the def-

icits in social cognition observed in alcohol misuse, it is also conceivable that

reductions in HRV from other causes (e.g., co-morbid psychosis-spectrum

disorders) can increase the likelihood of alcohol misuse due to impairments

in behavioral inhibition and self-regulation (Thayer, Hansen, Saus-Rose, &

Johnsen, 2009).

Concluding remarks and future directions

Substance misuse is an important and worthwhile factor to consider in
patients with psychotic disorders, with important relevance to social cogni-

tion both directly and indirectly, operating through pathways involving

disrupted early sensory processing and autonomic nervous system activity

(see Fig. 1). Unfortunately, research examining direct associations between

substance use and social cognition in people with psychosis is limited, and

may represent an important target for intervention, through which social

cognitive impairments may be improved by reducing substance use. We

illustrate in the Fig. 1 a framework in which use of various substances are

directly associated with deficits in social cognitive processes.We additionally

show two “indirect” paths through which substance use may act on “lower-

level” processes, which may in turn affect “higher-order” cognitive pro-

cesses in a bottom-up fashion. These paths are currently speculative, but

may indeed partially represent the biological mechanisms of reported asso-

ciations between substance use and social cognition. Research is needed to

tease apart the precise associations between specific substances and specific

social cognitive tasks, determine mediating and moderating factors of these

effects, and establish mechanisms governing them.
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Future research should directly test relationships between social cogni-

tion and substance use in healthy individuals, as well as those with psychotic

disorders and associated social cognitive impairments. For example,

researchers should test relationships between MMN integrity and specific

social cognitive tasks, examining the impact of NMDAR modulation by

way of experimental administration of Δ9-THC, alcohol, and ketamine.

Further, it may be useful to manipulate ratios of Δ9-THC-to-CBD in such

experiments, as concentrations in favor of higher CBD-to-Δ9-THC may

better preserve cognitive skills required for social interaction. This may

be a particularly important question in light of the growing prevalence of

commercially-available cannabinoid products around the world, as harm

minimization approaches should seek to moderate the risk associated with

propsychotic compounds that may arise as a function of cultivation processes

associated with wide-scale production (Potter, 2014). As social disturbances

are common to many individuals with psychotic illnesses, research deter-

mining the potential impact of substance use on social cognition directly

is warranted. Further, as comorbid substance use is a modifiable factor ame-

nable to treatment, it is a worthwhile endeavor to understand the totality of

its effects on psychotic disorders, so that treatment may be optimized and

individually tailored.
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CHAPTER NINE
Assessment of social cognition
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Cognition has emerged as a consistent, and perhaps the strongest, predictor

of the everyday deficits in individuals living with schizophrenia. Efforts to

understand the relationship between cognition and functional outcomes

in schizophrenia have primarily focused on neurocognition. Nearly

three-quarters of individuals with schizophrenia perform below the general

population on important neurocognitive domains such as processing speed,

attention, learning, problem-solving, and working memory. Recently,

social cognition has emerged as a critical research area. Evidence suggests

that social cognition explains unique variances in real-world outcomes,

and appears to be a stronger predictor of social outcomes (i.e., interpersonal

relationships and other socially focused behaviors) than neurocognitive abil-

ity. Importantly, treating social cognitive deficits leads to improvements in

real-world social outcomes (Fiszdon, 2013; Kurtz & Richardson, 2012),

including social adjustment (Eack, Greenwald, Hogarty, & Keshavan,

2010), social functioning (Lindenmayer et al., 2013; Mazza et al., 2010;

Tas, Danaci, Cubukcuoglu, & Brune, 2012), social relationships (Combs

et al., 2007; Sachs et al., 2012), aggressive incidents (Combs et al., 2007),

and social skills (Roberts & Penn, 2009).

These factors have led to social cognition being recognized as an essential

treatment target; yet, problems in consensus regarding the best measures to

assess this critical domain, and concerns about quality of the measures avail-

able, have restricted the utility of social cognition in clinical care and outcome

in treatment trials (Green et al., 2008; Green, Olivier, Crawley, Penn, &

Silverstein, 2005). Several consensus initiatives have attempted to address

the importance of social cognition, as well as these measurement limitations,

and to develop well-validated measures suitable for both clinical trials and

treatment. This chapter aims to provide an overview of the current evidence

surrounding assessment of social cognition in schizophrenia. First, we will dis-

cuss the challenges that have arisen in using social cognition as an endpoint.

Second, we will provide an overview of the psychometric strengths and
Social Cognition in Psychosis © 2019 Elsevier Inc.
https://doi.org/10.1016/B978-0-12-815315-4.00009-4 All rights reserved.
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limitations of measures that have shown to be the most well-validated. We

will next examine alternative strategies for performance-based measures of

social cognition, such as observational and self-assessment strategies. Finally,

we will discuss future areas of work necessary to guarantee that clinical trials

can rigorously assess social cognition in schizophrenia and related disorders

with an eventual goal of developing replicated and targeted treatments.

Shared challenges of assessment: Neurocognition
and social cognition
While measures of social cognition in schizophrenia pose challenges

distinct from challenges in assessing neurocognitive ability, such as defining

the domains of importance and choosing live, video, or static assessments,

the shared characteristics of performance-based measures of neurocognition

and social cognition underscore the importance of developing high-quality

and clinically appropriate measures. In contrast to assessment strategies that

could be employed in less-impaired populations, assessment of neuro-

cognition, social cognition, functional capacity, and everyday functioning

pose particular challenges in people with schizophrenia. Self-report and,

more surprisingly, family or friend-reported assessments of an individual

with schizophrenia’s cognitive ability and everyday functioning had yielded

limited association to objective outcomes as measured on performance-

based evaluations or achievement of functional milestones (Bowie et al.,

2007; Durand et al., 2015; Harvey et al., 2012; Keefe, Poe, Walker,

Kang, & Harvey, 2006; McKibbin, Patterson, & Jeste, 2004; Patterson

et al., 1997; Sabbag et al., 2011). Significantly, high-contact clinician’s or

caregiver’s evaluations and ratings have been shown to be highly aligned

with performance measures, and have shown strong correlations across

domains of neurocognition, social cognition, and everyday functioning

(Durand et al., 2015; Sabbag et al., 2011). Collectively, these findings accen-

tuate the need for reliable and clinically-feasible performance-based or high-

contact informant measures.

Challenges in social cognitive measurement

The putative multifactorial nature of social cognition has historically
resulted in numerous construct definitions, and has complicated the deter-

mination of the key domains and their most appropriate assessments. In

2006, the National Institute of Mental Health (NIMH) convened a



221Assessment of social cognition
consensus panel aimed at streamlining inconsistent terminology and means

of measuring social cognition in schizophrenia. The NIMH Workshop of

Social Cognition in Schizophrenia defined social cognition as “the mental

operations that underlie social interactions, including perceiving, inter-

preting, and generating responses to the intentions, dispositions, and behav-

iors of others” (Green et al., 2008). However, the NIMH Workshop cited

conceptual and measurement-related overlap within subdomains, and as

such, reported a lack of expert consensus on which abilities defined social

cognition in schizophrenia (Green et al., 2008). The Cognitive Neurosci-

ence for Treatment Research to Improve Cognition in Schizophrenia

(CNTRICS), another NIMH initiative, subsequently attempted to subdi-

vide social cognition based on neuronal processes (Carter et al., 2009).

CNTRICS ultimately recommended a measurement development focus

on emotion identification and responding, which they defined as the “ability

to detect, recognize, and judge the affective value of both linguistic (e.g.,

seen or spoken words and their prosodic contour) and nonlinguistic (e.g.,

images of people, facial expressions, eye gaze, scenes) stimuli” (Carter

et al., 2009). Last, the few factor analyses that were completed suggest social

cognition may be best parsed according to the level of information

processing (i.e., perception versus inferential and regulatory processing)

rather than the domain of social information (i.e., emotion versus mental

state) (Lin, Wynn, Hellemann, & Green, 2012; Mancuso, Horan, Kern,

& Green, 2011). However, some other factor analyses suggest that with cur-

rent measures, social cognition may actually be largely unifactorial (Browne

et al., 2016). Ultimately, the ambiguity of how to partition social cognition

into defined end-points produced a barrier in the evaluation or development

of valid measurements.

A further challenge in the assessment of social cognition has been its rela-

tionship with and independence from neurocognition. Previous studies and

reviews have generally concluded that they reflect related, but separable

domains (Mehta et al., 2013; Sergi et al., 2007). However, it has also been

argued that social cognition and neurocognition have independent effects

on social outcomes (Fett et al., 2011). An additional important consideration

is whether global deficits on cognitive tests are also associated with chal-

lenges in the performance of social cognitive tests, leading to exaggerated

social cognitive deficits.

Only recently experts have systematically attempted to reach an agree-

ment on the core domains of social cognition. The Social Cognition Psy-

chometric Evaluation (SCOPE) study was a five-phase project designed
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to improve measurement of social cognition in schizophrenia by systemat-

ically surveying the field on the current state of the art of social cognition

assessment, developing systematic domain definitions, and evaluating the

psychometric properties of the most widely used measures (Pinkham

et al., 2014; Pinkham, Harvey, & Penn, 2018; Pinkham, Penn, Green, &

Harvey, 2016). Phase 1 was an extensive survey to identify the core domains

of social cognition in schizophrenia. Roughly 60 experts in the field were

engaged in two rounds of survey and discussion. The initial phase garnered

more than 150 nominations for different social cognitive domains (100 of

which were unique terms). After combining terms referring to the same

general process (e.g., affect recognition and emotion identification), a com-

pilation of nominations revealed that 80% of the submissions of varied

domains converged on six domains: emotion processing, social perception,

theory of mind/mental state attribution, attributional style/bias, social meta-

cognition, and social reciprocity (Pinkham et al., 2014). The second round

of surveys supported the value and validity in the existing research literature

of four of the nominated domains: emotion processing, social perception,

theory of mind/mental state attribution, and attributional style/bias. The

domains of social metacognition and social reciprocity were dropped during

the second round (Pinkham et al., 2014), largely because of a lack of system-

atic research in the field. While they were viewed as valid core domains of

social cognition, continued development in these areas was encouraged

because of the lack of clear measures. Later stages of the SCOPE project sys-

tematically collected preliminary data on social metacognition using novel

applications of existingmethods. Definitions of the four core social cognitive

domains ([1] emotion processing; [2] social perception; [3] theory of mind/

mental state attribution; [4] attributional style/bias) are summarized as

follows.

Emotion processing: This domain is broadly defined as perceiving and using

emotions (Green et al., 2008). It subsumes three subdomains that represent

both lower-level and higher-level processes. At a lower perceptual level is

the first subdomain—emotion perception/recognition (identifying and rec-

ognizing emotional displays from facial expressions and/or nonface cues

such as voice)—and at a higher level are the two subdomains of understand-

ing emotions (i.e., comprehending others’ emotional displays) and manag-

ing emotions (i.e., correctly reacting to emotional displays).

Social perception: Social perception refers to decoding and interpreting

social cues in others (Penn, Ritchie, Francis, Combs, & Martin, 2002;

Sergi & Green, 2003; Toomey, Schuldberg, Corrigan, & Green, 2002).
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It includes social context processing and social knowledge, which can be

defined as knowing social rules, roles, and goals (RRGs), utilizing those

RRGs, and understanding how suchRRGsmay influence others’ behaviors

(Addington, Saeedi, & Addington, 2006; Corrigan & Green, 1993).

Theory of mind/mental state attribution: This domain is defined as the ability

to comprehend and represent the mental states of others, including the infer-

ence of intentions, dispositions, and/or beliefs (Frith, 1992; Penn,

Addington, & Pinkham, 2006). Theory of mind is also referred to as

mentalizing, mental state attribution, or cognitive empathy (Shamay-

Tsoory, 2011).

Attributional style/bias: Attributional style describes the way in which

individuals explain or make sense of the cause of social events or interactions

(Green et al., 2008; Penn et al., 2006).

Social Cognition Psychometric Evaluation: An overview

Multiple measures have often been used to assess the same domain of
social cognition. For example, a prior metaanalysis of theory of mind con-

cluded that the previous inconsistency of reported theory of mind deficits

among populations of individuals with schizophrenia stemmed from the

“heterogeneity of the methods” used to assess theory of mind (Bora,

Yucel, & Pantelis, 2009). Further, the majority of social cognitive measures

have little available psychometric data in terms of understanding of norma-

tive performance, test-retest reliability, and construct validity. The previous

lack of psychometric data related to tasks of social cognitive ability has made

evaluating the adequacy of tests difficult, if not impossible (Bora et al., 2009;

Yager & Ehmann, 2006). The relative scarcity of studies implementing mul-

tiple measures of social cognition with sample sizes large enough to allow for

either exploratory or confirmatory factor analyses also contributes to the

limitations in the construct structure present in research of social cognition

in schizophrenia. The variability in quality among assessments may impede

the utilization of social cognition as a treatment target, and muddy the rela-

tionships between social cognition, neurocognition, and functional out-

come. These quality concerns included psychometric problems such as

floor or ceiling effects, poor test-retest reliability, and poorly related alter-

native forms. Further, some of the stimulus materials appear too complicated

for use with cognitively impaired patients. As such, the SCOPE trial also

aimed to address the lack of consensus about which measures provided

the best index for a given social cognitive domain, and to resolve previous
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methodological problems with an empirical psychometric study, followed

by modifications of some tasks, and a subsequent final analysis of

psychometrics.

The ultimate aim of the SCOPE study was to identify the best current

tasks of social cognition with a systematic evaluation and consensus devel-

opment process (Pinkham et al., 2014, 2016, 2018). Experts nominated the

most suitable tests in each core domain during the initial phase of the study

(Pinkham et al., 2014) according to the following criteria. Nominations

were then reduced according to criteria based on the availability and quality

of data in the literature, and all available published and otherwise available

psychometric information about these measures was summarized and pro-

vided to panelists for evaluation. Phase 2 used methods similar to other

NIMH measurement initiatives, in which a carefully selected group of

expert panelists appraised the identified tasks utilizing a consensus proce-

dure, the RAND Appropriateness Method (Pinkham et al., 2014).

Panelists rated the quality of each measure on (1) reliability—test-retest

and interrater reliability as applicable, as well as internal consistency, (2)

distributions—floor and/or ceiling effects and normality of distributions,

(3) utility as a repeated measure—stability over time in the absence of inter-

vention or sensitivity to intervention associated change, (4) convergent and

discriminant validity—relationship to social cognitive measures relative to

other abilities and constructs, (5) criterion validity—correlations with

real-world social outcomes, (6) practicality for administration, and (7) tol-

erability for patients. Ultimately, diverging ratings were discussed at the

in-person meeting to obtain consensus (Pinkham et al., 2014).

The most promising tasks, defined by the highest ratings, underwent fur-

ther evaluation and development. In Phases 3–5, candidate measures were

administered to large samples of healthy controls and patients with schizo-

phrenia to assess the reliability and validity characteristics of each task

(Pinkham et al., 2016, 2018). Phase 3 evaluated the first eight assessments

selected with the RAND appropriateness procedures. These measures of

social cognition were administered to 179 individuals with schizophrenia

and 104 healthy controls in Miami, Florida and Dallas, Texas. All partici-

pants completed each task twice, approximately 2 weeks apart. The results

were then reported to a subset of the previous panel of experts to obtain con-

sensus on which tasks could be recommended for use in clinical trials

(Pinkham et al., 2016). Measures showing adequate test-test reliability, small

practice effects, and significant associations with outcomes were re-

examined in Phase 5 of SCOPE. Two hundred and eighteen individuals
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with schizophrenia and 154 healthy controls completed all acceptable Phase

3 tasks twice, replicating the procedure of task administration at two time-

points (Pinkham et al., 2018). We will discuss psychometric properties of

tasks deemed acceptable at the culmination of the SCOPE studies later in

the chapter. Fig. 1 depicts the five phases of the SCOPE study, along with

their goals.

An additional feature of Phase 4 was the evaluation of promising, but

apparently limited, tasks that were modified and evaluated for feasibility.

Expansions of the measures focused on increasing predictive utility, and

included instructions for speeded performance and the collection of response

times for each item, and ratings of confidence in the correctness of each

response (Cornacchio, Pinkham, Penn, & Harvey, 2017). Our previous

work has indicated that response time for social cognitive decisions can

be a strong individual predictor of functional outcomes (Pinkham &

Penn, 2006), and that introspective accuracy, or the awareness of one’s abil-

ities, might be a more potent predictor of outcomes than task performance

(Gould et al., 2015; Harvey & Pinkham, 2015). As previously discussed, the

concept of social metacognition, which overlaps with introspective accu-

racy, was identified as a potential core domain of social cognition in the ear-

liest phase of the SCOPE study, but was ultimately eliminated because of

lack of suitable instrumentation (Pinkham et al., 2014). Social metacognition

is broadly defined as evaluating thinking, including both discrete acts, such as

assessing the correctness of a response, and synthetic acts, such as integrating

thoughts and feelings into complex representations (Lysaker & Dimaggio,

2014). Thus, confidence ratings and response times were integrated into
Fig. 1 Phases and goals of the SCOPE project.
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modified tasks because these endpoints could provide a potentially useful

method of evaluating social metacognition within the context of the other

core domains.

Social Cognition Psychometric Evaluation: Results

At the conclusion of all five phases in the SCOPE study, three tasks
from the domains of emotion processing and mental state attribution were

deemed suitable for immediate use in clinical trials: The Bell Lysaker Emo-

tion Recognition Task (BLERT), the Hinting task, and the Penn Emotion

Recognition Task (ER-40) (Bryson, Bell, & Lysaker, 1997; Corcoran,

Mercer, & Frith, 1995; Kohler et al., 2003). Three other measures showed

adequate psychometric properties, but with limitations: Reading the Mind

in the Eyes (Eyes), The Awareness of Social Inferences Task (TASIT), and

Intentionally Bias Task (IBT) (Baron-Cohen, Wheelwright, Hill, Raste, &

Plumb, 2001; McDonald, Flanagan, Rollins, & Kinch, 2003; Rosset, 2008).

All of the acceptable social cognitive indices showed significant correlations

with at least one outcome measure, which included indices of real-world

functioning, cognitive performance, and functional capacity. The magni-

tude of these relations ranged from small to medium (all r ¼0.18–0.44).
Test-retest reliability was adequate for all tests, except IBT (Pinkham

et al., 2016, 2018). For patients, these measures approached an acceptable

level of internal consistency (α ¼0.80) for accuracy of performance

(Nunnally, 1967). The psychometric properties of these tasks allowed our

team to recommend them for use in clinical trials, particularly studies seeking

to improve those aspects of social cognition that have strong links to func-

tioning. The subsequent discussion will provide an overview of the strengths

and limitations of the measures deemed appropriate for use as end-points in

clinical trials of social cognition in schizophrenia.

Measures suitable for immediate use in clinical trials

The Bell Lysaker Emotion Recognition Task (Bryson et al.,

1997)
An assessment of emotional processing, BLERT, asks participants to identify

emotion from short video clips (Bryson et al., 1997). In both trials, BLERT

showed good test-retest reliability, limited potential for floor/ceiling effects,

sensitivity to group differences, and high practicality and tolerability. The

strength of psychometric properties differed between Phase 3 and Phase
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5. BLERT showed greater practice effects in Phase 5 (Cohen’s d ¼0.40)

than Phase 3 (Cohen’s d ¼0.22) (Pinkham et al., 2016, 2018). Notably,

the BLERT was the only uniquely significant predictor of real-world out-

comes in Phase 3, as rated by high-quality informants on the Specific Level

of Functioning Scale (SLOF). BLERT also showed a small-to-moderate

relation to functional outcomes (r ¼0.26, P < .001) (Pinkham et al.,

2016). However, the Phase 5 study failed to replicate the measure’s signif-

icant correlation to functional outcomes (Pinkham et al., 2018). In light of

the strong psychometric properties shown in Phase 3, we continued to rec-

ommend this task for use in clinical trials, despite relatively weaker findings

in Phase 5, which may have been affected by the changes that were made to

tasks in Phase 4 in an attempt to add social metacognitive demands and to

increase the difficulty.

For the latter stages of the SCOPE study, the BLERT task was expanded

to accommodate evaluation of social metacognition within the core cogni-

tive domain of emotional processing. Participants were asked to perform the

task as rapidly as possible, and to rate their confidence in the accuracy of their

responses after each item, and the time to complete each item was recorded

(Pinkham et al., 2018). Significantly, BLERT confidence ratings were cor-

related with functional outcomes as rated by high-contact clinicians. In fact,

higher confidence ratings on BLERT on the part of patients were the stron-

gest significant correlate of more impaired social functioning in the Phase 5

study (r ¼�0.41, P < .001). This correlationwas higher than the association

between social outcomes and performance on any neurocognitive or social

cognitive test (all r <0.35, P < .05) (Pinkham et al., 2018). A subsequent

evaluation of the sample showed that both patients and healthy controls

were less confident in, and spent more time on, incorrect items. However,

individuals with schizophrenia did not adjust their effort as a function of per-

sonal difficulty, as indexed by scores on correct and incorrect items to the

same degree as healthy individuals (P < .001) (Cornacchio et al., 2017).

While both patients and healthy controls accurately (albeit to a variable

extent) recognized when a question was more challenging to them, patients

did not adjust their effort appropriately to task demands (Cornacchio et al.,

2017). These results suggest that even when individuals with schizophrenia

show generally intact social metacognition, patients failed to utilize their

performance to change their strategy. An interesting finding from the mod-

ification of the BLERT was that confidence ratings collected on a

trial-by-trial basis were not correlated with performance on measures of

social cognition. This result is noteworthy regarding the independence of
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the social metacognitive construct (Pinkham et al., 2018). Confidence rat-

ings and response time were easily implemented modifications of the

BLERT, and our findings support that their inclusion could have a unique

relation to real-world deficits.
The hinting task (hinting) (Corcoran et al., 1995)
The Hinting Task displayed strong psychometric properties in all SCOPE

trials (Pinkham et al., 2016, 2018). The measure assesses mental state attri-

bution/theory of mind by examining the ability of individuals to infer the

true intent of indirect speech in short passages that end in a character

dropping a hint (Corcoran et al., 1995). Hinting showed adequate test-retest

reliability, small practice effects, and strong relations to functional outcomes,

including uniquely accounting for variance in outcomes while controlling

for other social cognitive tasks. Hinting was the only measure that showed

significant incremental validity in the prediction of functional capacity and

social competence in both Phase 3 and Phase 4. The task could be admin-

istered quickly, was liked by patients, and distinguished patient and control

performance (Pinkham et al., 2016, 2018). Ceiling effects have previously

been reported (Marjoram et al., 2006; Roberts & Penn, 2009; Versmissen

et al., 2008); however, they were not evident in Phase 3 (7%) or in Phase

5 (8%) (Pinkham et al., 2016, 2018). The implications of this limitation

in future studies is small, but potentially a proportion of patients may reach

the highest possible score, which could restrict evaluation of whether the

person’s true level of functioning had been accurately measured. Overall,

the psychometric data were uniformly strong in both SCOPE clinical trials,

and Hinting’s association to real-world deficits advocates for the usage of

Hinting in future research.
The Penn Emotion Recognition Task (Kohler et al., 2003)
The ER-40 has participants identify the emotion presented on 40 color pho-

tographs of static faces (Kohler et al., 2003). Similar to the BLERT, ER-40

also measures emotional processing, and performed differently in Phase 3

than Phase 5 (Pinkham et al., 2016, 2018). Unlike the BLERT, which

had weaker psychometric results in Phase 5, the psychometric properties

of ER-40 strengthened the latter study. The Phase 3 expert panel reported

uncertainty about whether the ER-40 offered a unique contribution beyond

the BLERT because the two assessments showed strong overlap (r ¼0.59,

P < .001). Ultimately, the Phase 3 panel decided that the BLERTwas more
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suitable for use because it predicted real-world functional outcome, whereas

the ER-40 did not (Pinkham et al., 2016). In Phase 5, the psychometric

properties of ER-40 were reexamined with a new sample of 218 individuals

with schizophrenia. We also modified the task to include response time and

confidence ratings of each answer (Pinkham et al., 2018). Both phases found

that ER-40 correlated with some functional outcomes, but did not emerge

as a uniquely significant predictor when other measures were considered

(Pinkham et al., 2016, 2018). Notably, in Phase 5, the total ER-40 score

and the time spent on each question emerged as uniquely significant predic-

tors of social competence (e.g., social skills), even when controlling for all

other cognitive and social cognitive variables (Pinkham et al., 2018). As

the ER-40 showed only limited relations to functional outcomes in the

Phase 3 study, the Phase 5 findings suggest our modifications have

the potential to increase the functional utility of this measure. Further,

the ER-40 is very easy to administer, and has multiple formats for delivery

of the stimuli, increasing its feasibility.

Measures showing adequate psychometric properties,
but with limitations
Reading the Mind in the Eyes test (Baron-Cohen et al.,
2001)
Eyes evaluates mental state attribution/theory of mind by asking participants

to discriminate the mental state (thoughts/feelings) of others from photos of

the eye region (Baron-Cohen et al., 2001). Eyes was rated as acceptable, but

concerns included the potential dependence of performance on vocabulary,

and the somewhat limited relation with outcomes in both SCOPE trial

phases (Pinkham et al., 2016, 2018). Phase 5 modifications to the Eyes

focused on reducing the dependence of performance on vocabulary, and

encouraging the use of a glossary of terms that is provided with the task.

Therefore, a version of the task was created that includes embedded defini-

tions, which can be viewed on the same screen as the stimuli (Pinkham et al.,

2018). These modifications did not successfully reduce this confounding

relationship. Eyes failed to offer any unique contribution to the prediction

of outcomes, and task performance was strongly correlated with Wechsler

abbreviated scale of intelligence Vocabulary (WASI; Wechsler, 1999) scores

in patients (r ¼0.63, P < .001) and controls (r ¼0.47, P < .001) (Pinkham

et al., 2018). Previous studies report a correlation of 0.49 between WASI

Vocabulary and Eyes performance in healthy individuals (Peterson &
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Miller, 2012), which suggests the dependence on vocabulary remained a

confounder, despite the modifications. The large amount of shared variance

raises questions as to whether this is an intelligence test or a social cognition

measure.
The Awareness of Social Inferences Test, part III (McDonald
et al., 2003)
Similar to Hinting and Eyes, the TASIT evaluated the theory of mind

domain by asking participants to detect lies and sarcasm in short clips of

everyday interactions (McDonald et al., 2003). TASIT showed acceptable

psychometric properties, but also had limitations that should be considered

carefully. TASIT showed small relations to functional outcomes, and had the

longest administration time across both phases, which may be impractical for

use in some clinical trials where a detailed assessment might be desired

(Pinkham et al., 2016, 2018). Specifically, the Phase 3 expert panel had con-

cerns about alternative forms of the TASIT, and whether the differences

between performance at visits 1 and 2 were due to interference from previ-

ous administration, or nonequivalence between the two task forms

(Pinkham et al., 2016). Counterbalancing form administration in Phase 5

did appear to reduce the discrepancy, and thus, we recommend counter-

balancing be implemented when using both forms (Pinkham et al., 2018).

Overall, additional research should be conducted before the acceptability

of the TASIT can be reported.
The Intentional Bias Task (Rosset, 2008)
The IBT assesses the Attributional Style/Bias domain, specifically the ten-

dency to attribute intentionality to the actions of others. Participants indi-

cated whether 24 brief descriptions of actions (e.g., “He broke the

window”) occurred “on purpose” or “by accident” (Rosset, 2008). We

did not include the IBT in the early stages of the SCOPE study based on

the RANDpanel suggestions, and themeasure was added to Phase 5 because

no task evaluating attributional style/bias had previously shown psychomet-

ric promise. The major limitations of IBT included the lowest test-retest

reliability (r ¼0.59, P < .001) of all tasks, and increased missing data due

to the IBT procedure of limiting response times. Importantly, IBT uniquely

accounted for variance in both functional capacity and real-world functional

outcome. The relationship IBT showed with everyday deficits supported

IBT as a potentially useful measure of attributional style/bias, and more



Table 1 Characteristics of the final tasks in the SCOPE study.
Currently
acceptable

Task Psychometrics
Correlation with
outcomes

Practicality/
tolerability

BLERT XXX XX XXX

ER-40 XXX XX XXX

Hinting XXX XXX XXX

Acceptable with concerns

Eyes XX X XXX

IBT XX X XXX

TASIT X X –

Not acceptable

Mini-PONS – X –
SAT-MC – X XXX

Excellent: XXX.
Good: XX.
Adequate: X.
Not currently adequate: –.
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detailed analyses (e.g., examination of relations to symptoms, consideration

of condition effects, etc.) appear warranted (Pinkham et al., 2018).

The overall summary of the core findings of the of the SCOPE project is

presented in Table 1. In this table, we evaluate each of the final tasks for

their usefulness in clinical trials, and highlight any areas where the task’s

performance was limited in some way.

Extension of Social Cognition Psychometric Evaluation:
Informant rating measures of social cognition
Multiple reliable and valid interview-based measures of neuro-

cognition that incorporate informant reports have strong correlations with

functional outcomes, quite comparable to objective cognitive performance

(Keefe et al., 2006; Ventura et al., 2010; Ventura, Cienfuegos, Boxer, &

Bilder, 2008). Currently, only one informant-based rating scale exists for

social cognition. The Observable Social Cognition Rating Scale

(OSCARS), the first informant-based interview scale for social cognition,

has shown internal consistency and test-retest reliability (Healey et al.,

2015). The OSCARS is comprised of eight questions probing different

social cognitive domains (theory of mind, emotional perception, cognitive
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rigidity, jumping to conclusions, and attributional style) followed by general

example behaviors that reflect impairment in that domain. Participants rank

each item on a seven-point scale, with higher ratings indicating greater

impairment. An additional ninth question can be utilized to assess global

social cognitive impairment. The global rating uses a 10-point scale; again

higher ratings designate more severe impairment (range 1–10). The global
score has shown significant correlations to all eight items (P < .05), and a

strong relationship to the mean total rating (r ¼0.67, P < .05)

(Silberstein, Pinkham, Penn, & Harvey, 2018).

Evidence suggests the scores on the OSCARS might be a stronger pre-

dictor of social outcomes than information collected from performance-

based social cognitive tasks. Healey et al. (2015) found that the OSCARS

predicted real-world outcomes beyond objective social cognitive measures

with a magnitude of nearly double the variance contributed by objective-

based measures of social cognition, as long as ratings were generated by

high contact informants and not the patients themselves. Similarly, analyses

based on the fifth phase of the SCOPE trial has suggested that informant-

based ratings on the OSCARS might be a stronger predictor of functional

outcomes than performance on social cognitive performance-based assess-

ments (Silberstein et al., 2018). Regression analysis was used to evaluate

the relative importance of social cognitive performance-based tasks

(BLERT, ER-40, Eyes, Hinting, TASIT, IBT) and high-contact infor-

mant OSCARS ratings in predicting three domains of social outcomes

(interpersonal relationships, social acceptability, employment). OSCARS

ratings accounted for 25%–36% of the variance in social outcomes, but as a

group, performance-based social cognitive measures failed to predict any

of the three functional outcomes significantly (all P > .08). However, as

previously discussed, several of the individual tasks significantly correlated

with functional outcomes in the initial SCOPE analysis (Pinkham et al.,

2016, 2018). Additionally, social outcomes were defined by informant

reports, which might conflate the correlation results between informant

assessments of patients’ social cognitive ability and everyday disability.

Despite limitations, these findings support that the short, eight-question

OSCARS might be an effective proxy for extensive performance-based

testing, and may aid in determining factors producing a patients’ social

impairments.

A further finding of the Silberstein et al. study was that discrepancies

between self-reports and informant reports of social cognitive competence

on the OSCARS were consistently correlated with functional outcomes.
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Patients whose self-reports of their social cognitive competence over-

estimated their ability compared with informant reports consistently manifested

greater impairment in everyday functioning. Much like the confidence ratings

from SCOPE 5 and the results of the Gould et al. (2015) study of neuro-

cognition and functional outcomes, reporting greater confidence in your abil-

ity, particularly in reference to informant observations, is associated

with impairment in everyday functioning. Thus, the direct comparison of

self-assessment in social and social cognitive domains is an assessment of social

metacognition, and impairments in these domains can be seen to reflect

reduced awareness of illness and its associated features.

Implication of Social Cognition Psychometric
Evaluation results
Overall, six social cognitive measures (BLERT, ER-40, Eyes,

Hinting, TASIT, and IBT) displayed acceptable or acceptable with limita-

tions psychometric characteristics. The BLERT, Hinting, and ER-40 tasks

were the strongest of the six acceptable tasks (Pinkham et al., 2014, 2016,

2018). Hinting provided a suitable measure addressing the domain of mental

state attribution/theory of mind, and the modified BLERT and ER-40

offered good representation for emotion processing. Phase 5 of SCOPE

identified the IBT as a potentially promising measure of attributional

bias/style, and the OSCARS emerged as a potentially robust measure of

global social cognition (Healey et al., 2015). The OSCARS has been shown

to be correlated to the performance-based measures of social cognition.

Importantly, our most recent findings suggest that the OSCARS might

be a stronger predictor of social outcome than performance-based social

cognitive tests (Silberstein et al., 2018). The SCOPE results lay the ground-

work for developing an array of valid performance- and rating-based mea-

sures that will increase the rigor and reliability of future research in social

cognition in schizophrenia.

The SCOPE results also underscore the challenges that continue to face

the emerging field of social cognitive research in schizophrenia. More than

100 domains and more than 100 measures were initially nominated, and 21

were forwarded to the RAND panel for consideration. Less than a quarter of

the measures received average ratings from the RAND panel in the good

range, with the remainder rated as only fair (Pinkham et al., 2014). On

the positive side, the large number of nominated tasks provide strong evi-

dence for the health, breadth, and diversity of social cognitive research.
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From a more negative viewpoint, however, the use of so many different

measures can result in the problems noted previously; namely, the lack of

standardized measures and potential for discrepant findings between studies

that may be due merely to measurement variation rather than true differ-

ences. Across all five phases, SCOPE identified more measures that should

not be used (or used cautiously), rather than those that should be used. This

was likely a reflection of the relative youth of social cognition as a research

topic (e.g., as compared to neurocognition), but made clear that developing

new measures will be required to generate a reliable, valid battery for social

cognition (Pinkham et al., 2014, 2016, 2018).

Unfortunately, no measures of social perception were recommended.

Given that the initial expert survey in Phase 1 identified social perception

as a core domain, this shortcoming underscores the need to either improve

existing measures, or develop new ones (Pinkham et al., 2014). The exclu-

sion of the social perception domain additionally raises questions about how

best to assess the full range of social cognitive processes in a clinical trial. The

failure to identify a well-validated task corresponding to each of the four-

core social cognitive domains in schizophrenia made the creation of an

assessment battery infeasible. In comparison, a similar consensus effort for

neurocognition in schizophrenia successfully developed a well-validated

assessment battery that was the conclusion of the expert panels and clinical

trials (Nuechterlein et al., 2008). This limitation emphasizes the importance

of assessment creation, particularly in the domain of social perception, to

bring the research standards of social cognition in schizophrenia on par with

those of neurocognition.

Social cognitive assessments and functional outcomes

The results from the SCOPE trials support the association between
social cognitive measures and functional outcomes, but found the strength

of the relationship to be small to medium. Half of the social cognitive tasks

assessed showed significant, yet limited, correlations. Social cognitive per-

formance accounted for less than 5% of the variance in social and nonsocial

outcomes (Pinkham et al., 2016). A metaanalysis of 52 studies supported

SCOPE’s findings (Fett et al., 2011). The metaanalysis found that social

cognitive performance-based scores had a medium-strength correlation

with functional outcomes (all r ¼0.31–0.48, all P < .004). A subsequent

analysis of the data from the studies showed that social cognitive perfor-

mance had a stronger relationship to social everyday outcomes and
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nonsocial outcomes. Social cognition remains an important small- to

moderate-strength predictor of functional outcomes, and future use of

social cognitive tasks appears to be particularly indicated in studies evalu-

ating real-world social deficits.

Social cognition and neurocognition have emerged as two of the most

reliable predictors of functional outcomes in schizophrenia, with evidence

of some specificity of prediction across social and nonsocial functional

domains. Yet studies of the determinants of everyday functional deficits

in schizophrenia have stalled at accounting for 50% or less of the variance

in real-world functioning (Bowie et al., 2008, 2010; Bowie, Reichenberg,

Patterson, Heaton, & Harvey, 2006; Harvey et al., 2011). The attempts to

identify factors to account for additional association neurocognition and

outcome have been limited in their success. The CNTRACS Consortium

identified a number of cognitive abilities that were reliably measured with

performance-based assessments and linked to specific elements of brain

functioning. However, the consortium was not as successful at identifying

predictive measures that added to the understanding of the causes of every-

day disability, despite using highly selective neuroscience-oriented tests

with clear neurobiological correlates (Gold et al., 2012). On the surface,

these findings seem disheartening, but there are at least two reasons for this

outcome. First, the more cognitive domains that a specific neuropsycho-

logical test predicts, the more globally sensitive it is to outcomes. The clas-

sic example is that of various coding tests, which require intact functioning

in several domains to be performed efficiently, including visual perception,

problem-solving, working memory, and speed (Knowles et al., 2015).

Thus, these tasks routinely account for more than 60% of the variance

in composite measures of neurocognition (Keefe et al., 2006), and are rou-

tinely found to be the strongest predictors of everyday disability (McClure

et al., 2007). Therefore, tasks that measure a single highly selective aspect

of cognitive performance (either social cognitive or neurocognitive) seem

unlikely to add to the prediction of the everyday disability by broad and

nonspecific tests already capturing multiple cognitive domains.

Second, a growing body of research has shown a divergence of neuro-

cognition and social cognition for the prediction of different domains of

real-world outcomes, such that social cognition predicts social outcomes,

but not everyday activities (e.g., living independently), and neurocognition

provides a minimal prediction of social outcomes (e.g., interpersonal rela-

tionships) (Depp et al., 2012; Fett et al., 2011). As part of the SCOPE trials,

neurocognition was included to evaluate the comparative strength of
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prediction between social cognitive ability and neurocognitive ability. The

combination of neurocognitive and social cognitive tasks accounted for 13%

of the variance in functional outcomes, as rated by high-quality informants.

When the outcomes domains were differentiated, social cognitive tasks

accounted for 10%–16% of the variance in social outcomes (e.g., interper-

sonal relationships and employment), compared with 9% of the variance in

nonsocial outcomes (e.g., everyday activities) (Pinkham et al., 2016). These

findings suggest that future usage of social cognitive tasks in clinical research

is most indicated in studies attempting to understand social outcomes.

Social competence assessments

In going beyond social cognitive performance, it is also important to
consider social interaction ability. The ability to perform the social skills

required for activities of daily living or social communications in

performance-based assessments is referred to as social competence (social

skills) (Green et al., 2011; McKibbin et al., 2004). Social competence

requires a combination of cognition, skill, and motivation. As such, social

competence has emerged as a mediator between social cognition and

real-world outcomes (Couture, Granholm, & Fish, 2011), with social

competence related to social cognition and possibly neurocognition.

Social skills performance assessment

One easy method for assessing social competence is through the Social
Skills Performance Assessment (SSPA) (Patterson, Moscona, McKibbin,

Davidson, & Jeste, 2001). The SSPA is an abbreviation and adaptation of

the role-play components of the Maryland Assessment of Social Compe-

tence (MASC: Sayers, Bellack, Wade, Bennett, & Fong, 1995). Two

role-play scenarios are presented after a brief role practice (i.e., greeting a

new neighbor and calling a landlord to request the repair of a leak that

remains unrepaired despite a previous request); the participants are then

expected to start and maintain a conversation for 3 minutes per role-play.

Assessments are commonly administered and audiotaped by raters trained

in test administration, but untrained in scoring, thus reducing potential

biases in the administration of the test. Studies have demonstrated that

the SSPA has high test-test reliability (r ¼0.91) over 1 week (Patterson

et al., 2001), but has displayed decreased test-test reliability over a more
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extended retest period (r ¼0.49–0.79; Leifker, Patterson, Bowie,

Mausbach, & Harvey, 2010). The SSPA has previously been shown to be

sensitive to the effects of antipsychotic treatment (Harvey, Patterson,

Potter, Zhong, & Brecher, 2006), and importantly, the SSPA has shown

correlations to functional outcomes and quality of life (Patterson et al.,

2001; Pinkham et al., 2016, 2018).

While social cognition and social competence are interrelated, evidence

suggests that they are separable constructs, and that they have independent

effects on everyday outcomes. A previous study that included no social cog-

nition tests (Robertson et al., 2014) found that performance-based measures

of social competence accounted for 2% of the variance in everyday social

outcomes, as rated by high-contact clinicians. In contrast, negative symp-

toms accounted for 27% of the variance in those same outcomes. Analyses

we conducted utilizing the SCOPE Phase 3 sample (n ¼179) found that

social cognition tasks accounted for 19% of the variance in performance-

based measures of social competence (Kalin et al., 2015). The addition of

negative symptoms (e.g., social and emotional withdrawal and avoidance)

increased the percent of the variance in social competence, which accounted

for to 32%, but did not reduce the impact of social cognition on social com-

petence. Additionally, social competence and social cognition both uniquely

contributed 5%–9% of the variance in functional outcomes (Kalin et al.,

2015). These findings suggest separable influences of social competence

and social cognition, and that efforts to improve social outcomes should

focus on both social cognition and social competence.
The importance of reduced social motivation on social
outcomes
The elephant in the room in studies of social cognition, social com-

petence, and social outcomes is the commonly seen reduced social motiva-

tion in schizophrenia. In the studies noted herein, the predictive strength of

social cognition and social competence for the prediction of social outcomes

was overshadowed by the correlations between reduced social motivation

and impairments in functional outcomes. In the Robertson et al. study,

social outcomes did not differ between patients with perfect scores on the

SSPA and patients with reduced performance. In both the Robertson

et al. and Kalin et al. studies, conducted on separate samples, the same

two negative symptoms, active social avoidance and passive-apathetic social
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withdrawal, combined to account for 27% and 17% of the variance.

Research to date has not examined the impact of social cognition on social

outcomes in patients with low levels of social motivation, but this would

clearly be an interesting target for later research.
Other considerations: Social cognition in other
psychiatric conditions
While the majority of mental health research on social cognition has

been done in people with schizophrenia, studies have been conducted in

people with bipolar disorder and major depression as well. In a recent study,

Ospina et al. (2018) reported that patients with bipolar disorder manifested

deficits in both global social cognition and theory of mind compared with

healthy controls. In this sample, cognitive impairments did not predict

impairments in everyday outcomes, but when social cognition was exam-

ined as a mediating factor, the correlations became significant. In a previous

study with a smaller sample (Lee et al., 2013, but with a schizophrenia con-

trol group, people with bipolar disorder did not differ from healthy controls

on any test in a detailed social cognition battery. The authors note that the

profile of social cognition in bipolar disorder was also quite similar to that

seen in the healthy controls, and notably different from schizophrenia as

well. In a metaanalysis of social cognition and schizophrenia and bipolar dis-

order, Bora and Pantelis (2016) found that schizophrenia patients had mod-

estly greater deficits than bipolar patients. They commented that the level of

difference was not that dissimilar from differences in levels of neurocognitive

impairments across the samples. Adding interest to this area, Bora and

Ozerdem (2017) published a metaanalysis of social cognitive deficits in

first-degree relatives of people with bipolar disorder. They reported modest

deficits on the part of these relatives compared with healthy people,

suggesting that social cognitive deficits may be a meaningful endophenotype

for bipolar illness.

The databases for social cognition in bipolar disorder are not as large or

detailed compared with schizophrenia. Further, bipolar disorder has a more

variable clinical course and truly meaningful subtype differences, compared

with schizophrenia. Clearly this is an area where muchmore research will be

needed, hopefully, starting from the outset, with high methodological

standards.
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Future research areas

We recommend future research into social metacognition. Social
metacognition was selected as a key social cognitive domain in the initial-

round of SCOPE’s consensus procedure, but was ultimately dropped as a

core social cognitive domain due to lack of available data. A newly defined

component of the larger metacognition construct addresses just how well

individuals evaluate their abilities and performance (Koren, Seidman,

Goldsmith, & Harvey, 2006), and we refer to this type of self-awareness

as “introspective accuracy.” Results from the modified BLERT task in

Phases 4 and 5 of SCOPE support social metacognition as an important

future research area. Confidence ratings of the BLERT emerged as the larg-

est unique predictor of social functioning in Phase 5 (r ¼0.41, P < .001;

Pinkham et al., 2018). The preliminary data from a subsequent analysis of

the Phase 5 sample (Silberstein et al., 2018) showed that introspective accu-

racy accounted for a unique variance of 6%–8% in the prediction of social

outcomes beyond social cognitive performance, as measured by acceptable

SCOPE tasks (BLERT, ER-40, Eyes, TASIT, IBT, Hinting) or clinician

ratings (OSCARS). Introspective accuracy also displayed a significant asso-

ciation with social outcomes (all r ¼0.32–0.45) that was comparable or

stronger than any performance-based measure (all r ¼0.20–0.35). Impor-

tantly, deficits in introspective accuracy that present across cognition, capac-

ity, and outcome domains have shown relate to medication adherence,

suicidality, everyday activities, vocational functioning, and social outcomes

(Green et al., 2011; Holshausen, Bowie, Mausbach, Patterson, & Harvey,

2014; McKibbin et al., 2004; Patterson et al., 1997). The current body of

research suggests that impaired introspective accuracy of ability might be

an independent predictor of disability for individuals with schizophrenia,

and an important future research area.

Assessment of social metacognition in schizophrenia implies that self-

ratings of social cognitive ability add value, despite the lack of correlation

with real-world outcomes. Self-reports lie at the crux of clinically assessing

introspective accuracy. Impairments in introspective accuracy can be

defined by discrepancies between how one rates one’s abilities and achieve-

ments, and his/her actual performance or a high-contact informant’s rating

of his/her ability. For example, introspective accuracy can easily be assessed

by subtracting a patient’s self-reported OSCARS rating from a high-contact

informant’s rating. On performance-based measures, such as the BLERT, a
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person’s confidence rating of their accuracy, overall, on each question, or in

terms of confidence when correct versus incorrect could be utilized. As

such, patients may overestimate or underestimate their ability, both of which

can challenge functional outcomes. For example, a person who overesti-

mates their ability may incorrectly believe they can utilize maps and public

transportation schedules to locate an appointment, but get lost. A person that

underestimates their ability may incorrectly believe they lack social skills to

engage in a conversation, and may choose to withdrawal socially, even if

their true limitation is anxiety, and not competence. Overall, more work

is needed to define and understand the significance of introspective accuracy

and the potential subdomains of the construct, but recent findings suggest

that impaired social metacognition, and in particular, introspective accuracy,

may factor into our understanding of the determinants of functional out-

comes among individuals with schizophrenia. Treatment of social meta-

cognitive deficits may hold promise in improving functional outcomes in

social and other domains.

A second major recommendation is the development of more adequate

measures of social perception. This is the main consensus-validated domain

in SCOPEwhere there was no success in identifying a useful measure.Many

of the measures that were tested failed because of their complexity. It would

seem like a reasonable strategy, if possible, to develop measures of social per-

ception that share some of the characteristics of other successful tests of emo-

tion recognition and theory of mind. The tests that worked had stimuli

presented for abbreviated periods (20 seconds or less) and had instructions

that were easy to understand. Also, those tests that were successful did

not have high-level intellectual demands, requiring neither complex

instructions in an attempt to establish a testing context, or requiring partic-

ipants to process and recall extensive information in order to perform the

tasks. This seems to be a major area of need, and the field would be well

served by better tests. This is particularly true because social perception

seems, at face value, to be a critical factor in interactive social skills.

Summary

Social cognition in schizophrenia continues to be a rapidly emerging
area of study. The youth of the field, combined with the relative paucity of

well-validated measures and confounding of subdomains, has limited the

evaluation of social cognition in schizophrenia. A number of consensus mea-

sure (NIHM Workshop, CNTRICS/CNTRACS, SCOPE) have made
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progress in these areas, particularly in determining unified definitions and

psychometrically robust tasks. Social cognition has now been defined as

the “mental operations that underlie social interactions, including perceiv-

ing, interpreting, and generating responses to the intentions, dispositions,

and behaviors of others” (Green et al., 2008). Further, consensus agreement

has broken social cognition in schizophrenia down into four domains: emo-

tion processing, social perception, attributional bias, and theory of mind

(Pinkham et al., 2014). This organizing framework has provided a needed

foundation to develop and critique assessments.

Our work in the SCOPE study underscores that continued effort is nec-

essary to build a well-validated assessment battery. Because the majority of

tasks had weak psychometric properties, the SCOPE results highlight that

clinical researchers must use caution in task selection. The bulk of the

roughly 100 measures nominated had poor test-test reliability, showed large

practice effects, and poor internal consistency (Pinkham et al., 2014, 2016,

2018). Six measures ultimately displayed strong psychometric properties,

and were selected as acceptable (or acceptable with caution) for clinical trials

(Pinkham et al., 2018). These tasks assess three out of four core domains of

social cognition in schizophrenia: emotional processing (BLERT, ER-40);

mental state-attribution/theory of mind (Hinting, TASIT, Eyes); attribu-

tional Bias/Style (IBT). Despite a large number of nominated tasks, no task

assessing the social perception domain was found to have psychometrically

sound properties. The dearth of well-validated social perception measures

stresses the substantial difficulties associated with social cognitive research

in schizophrenia, and the need for continued measurement development.

Assessment strategies in clinical trials and clinical practice fall in several

different domains. The BLERT, ER-40, Eyes, Hinting, TASIT, and IBT

represent performance-based assessments. Administration time was less than

10minutes for the all of the tasks. TASIT was a notable exception, taking

18minutes, on average, for both patients and controls. As such, the selected

measures were well tolerated, and participants rated all tasks as pleasant

(Pinkham et al., 2018). The ability of task administration might be some-

what more limited in the clinical context because of technology, training,

and time constraints. Unfortunately, the lack of validity of self-ratings of

cognitive and functional ability has enhanced the need for reliable and

clinically-feasible measures to examine cognitive abilities (Bowie et al.,

2007; Durand et al., 2015; Keefe et al., 2006; McKibbin et al., 2004;

Patterson et al., 1997; Sabbag et al., 2011). Fortunately, high-contact infor-

mant ratings have been shown to be highly accurate in terms of predicting
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objective indices of functional ability (Sabbag et al., 2011). TheOSCARS rat-

ing scale has emerged as a potential proxy for extensive performance-based

social cognitive testing. Recent evidence suggests that social cognition

OSCARS ratings completed by informants who indicated knowing the

patient “very well” might be a stronger predictor of outcome than social cog-

nitive ability based on performance-based tasks (Healey et al., 2015; Silberstein

et al., 2018). Collectively, the implementation of performance-based and

high-contact informant ratings can help clinicians create more targeted

treatment goals.
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Social cognition has been conceptualized as a set of psychological processes

involved in social behavior and social interaction. It allows an individual to

process social information within an interaction by identifying, interpreting,

and reacting to others’ thoughts and emotions. Traditional research on social

cognition has primarily used cognitive tasks in laboratory settings to inves-

tigate distinct aspects of social cognition, mainly emotion perception, The-

ory of Mind (ToM), and attributional style (Penn, Sanna, & Roberts, 2008).

Research in patients with psychosis has shown a clear deficit in social cog-

nition across its multiple domains (Savla, Vella, Armstrong, Penn, &

Twamley, 2013). It has also been hypothesized that the traditional concept

of social cognition plays a role in the etiology of both positive and negative

psychotic symptoms, due to the assumed impact social cognition has on how

people interpret and make sense of their social world. For example, expe-

riences of paranoia have been related to deficits in emotion recognition

and attribution biases, that is, misattributing neutral stimuli to be negative

(Lahera et al., 2015; Premkumar et al., 2008). Studies on negative symptoms

in psychosis have mainly found links to emotion perception and processing,

which is linked to social behavior. For example, one study found that 39% of

variance in asocial behavior (such as social isolation and social anhedonia)

can be explained by social cognition variables (Lincoln, Mehl, Kesting, &

Rief, 2011).

The relevance of the social cognition concept lies in the tacit assumption

that adequate social cognition is required for successful social functioning.

For patients with psychosis, the concept is meaningful insofar as it explains
a These authors contributed equally to this work
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social impairments in their day-to-day lives. In other words, social cognition

necessitates a degree of ecological validity. This can be investigated by

assessing its link with social functioning. The capacity to adapt one’s behav-

ior to changing social contingencies and cues, that is, social cognition, is

thought to be essential for optimal social functioning in general, and by

extension, an important indicator of mental health (Green et al., 2008;

Green, Horan, & Lee, 2015). Unequivocally, psychosis is associated with

social impairments. When assessed in terms of family situation and employ-

ment, prevalent deficits are observed in participants with psychotic disorders

comparedwith controls (Bebbington et al., 2005). Furthermore, higher rates

of functional disability were reported in patients with psychosis than in con-

trols (Green et al., 2008, 2015), such as diminished social connections, lower

employment rates, and fewer independent living situations (Green et al.,

2018). These studies indicate that social impairments are crucial targets

for prevention and intervention. However, it is not evident that social cog-

nition deficits actually drive these impairments. A complicating factor in the

assessment of the ecological validity of social cognition lies in the ambiguity

of the definition of social functioning. Despite being a much-researched

construct, there is a lack of consensus on the definition of social functioning.

Definitions are typically used interchangeably across research domains,

employing different perspectives to describe social functioning (Brissos,

Molodynski, Videira Dias, & Luisa Figueira, 2011; Burns & Patrick,

2007; Kakela et al., 2014; Priebe, 2007). This ranges from objective assess-

ment of the frequency of engagement in social interaction and fulfillment of

social roles (Social Functioning Scale [SFS], Birchwood, Smith, Cochrane,

Wetton, & Copestake, 1990; Global Assessment Scale [GAS], Endicott,

Spitzer, Fleiss, & Cohen, 1976), to measuring subjective appraisals (feelings

and thoughts), or an evaluation of social situations, such as social stress. Many

authors argue that the concept of social functioning should be approached

from both an objective and a subjective perspective (Brissos et al., 2011;

Burns & Patrick, 2007; Schneider et al., 2017). In practice, however, social

functioning has predominantly been described with objective, or primarily

observer-based indices, instead of self-report. In this chapter, we will offer

evidence that a subjective, individual perspective on social functioning is

ideally suited to advance our understanding of social impairments and the

role of social cognition.

For optimal assessment of social impairments and understanding of the

factors underlying social impairments, the link between social cognition

and real-life social functioning should be firmly established. Currently,
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however, the evidence is equivocal and, despite thorough general psycho-

metric validations of social cognition tasks (Pinkham, Harvey, & Penn,

2018; Pinkham, Penn, Green, &Harvey, 2016), there is a dearth of evidence

specifically investigating this link. This, therefore, raises the fundamental

question of whether social cognition is a prerequisite for social functioning.

In light of this question, this chapter discusses the link between social cog-

nition and traditional social functioning, before discussing a broader frame-

work of ecological validity of social cognition. The chapter then focuses on

two approaches with high ecological validity to investigate social cognition

and social functioning in a wider sense—virtual reality (VR) and the expe-

rience sampling methododology (ESM)—and finally, discusses consider-

ations and implications for future research and clinical practice.

Social cognition: A prerequisite for social functioning?

Individual studies have reported on correlations between social func-
tioning and specific domains of social cognition, such as ToM (Sprong,

Schothorst, Vos, Hox, & Van Engeland, 2007), emotion recognition

(Henry, Cowan, Lee, & Sachdev, 2015; Hooker & Park, 2002), emotion

perception (Irani, Seligman, Kamath, Kohler, & Gur, 2012), and attribution

bias (Lahera et al., 2015). Overall, the link between social cognition and

social functioning has mainly been based on correlational studies, which pre-

cludes conclusions about directionality (Couture, Penn, & Roberts, 2006;

Fett et al., 2011). Moreover, a meta-analysis by Fett et al. (2011) shows that

only 16% of variance in social functioning can be explained by social cog-

nition. This percentage is surprisingly small, given the widely held assump-

tion that social cognition is a strong determinant of real-life social

functioning (Green et al., 2015). A recent study also did not observe any

significant association between social cognition and self-reported social

functioning (Simons, Bartels-Velthuis, & Pijnenborg, 2016). One possible

explanation for these inconsistencies is that the relationship between social

cognition and social functioning is mainly accounted for by other factors.

For example, one study showed that the association between measures of

social cognition and social functioning disappeared when neurocognition

was controlled for (Woolverton, Bell, Moe, Harrison-Monroe, &

Breitborde, 2017). Based on these findings, it is argued that, although a link

between traditionally measured social functioning and social cognition was

established, the lack of a subjective, ecologically valid perspective prevents it

from being clinically and mechanistically relevant.
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Based on the assumption that deficits in social cognition strongly con-

tribute to social functioning impairments, and play a role in the emergence

of positive and negative symptoms, several interventions targeting social

cognition have been developed. These aim to improve social functioning

and reduce symptoms in patients with psychosis. In particular, several pro-

grams of cognitive remediation therapy focus on social cognition (e.g.,

CIRCuiTS; Reeder et al., 2016;Wykes et al., 2018), and include daily func-

tioning as one of the main outcome variables (Wykes, Huddy, Cellard,

McGurk, & Czobor, 2011). Although an initial meta-analysis showed a

medium effect size in different cognitive domains (McGurk, Twamley,

Sitzer, McHugo, & Mueser, 2007), a more methodologically rigorous

meta-analysis showed a small-to-medium effect size of cognitive remedia-

tion therapy on functioning outcomes (Wykes et al., 2011). The authors

concluded that the improved or newly acquired cognitive skills should be

complemented with strategies for their implementation in daily life. That

is, the authors pointed out that personalization for specific participants

and their environments was critical for the effectiveness of the treatment

(Fett et al., 2011). These and other social cognitive treatments have, thus

far, provided limited evidence for a direct relationship between social cog-

nition deficits and social functioning in daily life (Fiszdon & Reddy, 2012).

In sum, the basic assumption of theories of social cognition is that these

deficits result in alterations in social behavior, thereby having a negative

impact on social functioning. The main empirical support for this associa-

tion, however, comes from laboratory studies that show weak correlations

between social cognition and social functioning. Additionally, treatments

specifically aimed at improving social cognition do not show large improve-

ments in daily social functioning. Therefore, it is uncertain whether social

cognition is, in fact, a prerequisite for social functioning. Other authors have

gone beyond the traditional idea that social cognition drives impairments in

social functioning. They focused on alternative factors driving social func-

tioning that should be investigated within this link as well, such as effort allo-

cation, prediction error processing, expected value-driven learning, and

action selection (Barch, Pagliaccio, & Luking, 2016). An alternative way

of conceptualizing the link between social cognition and social functioning,

however, is the Social Interaction First (SIF) hypothesis, in which social cog-

nition has been posited as the result of more basic social interactive abilities

(Schneider, Myin, & Myin-Germeys, n.d.). This is in contrast to the Social

Cognition First (SCF) hypothesis, which assumes that social cognition is a

prerequisite for social functioning (Carruthers, 2009; Schonherr, 2017),
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and therefore questions whether social cognition explains and predicts social

difficulties in patients with psychosis. Particularly in clinical research, an

alternative line of study would be to focus on mechanisms underlying social

interactive abilities in daily life. The next section will further discuss the con-

cept of ecological validity with regard to social cognition.

Ecological validity

Cognitive psychology has seen a surge of attention devoted to increas-
ing ecological validity of cognitive concepts in general (Burgess et al., 2006),

and social cognition in particular (Zaki & Ochsner, 2009). Conceptually,

Burgess et al. (2006) advocated that the focus of research should shift from

a “construct-driven” to a “function-led” approach in order to improve eco-

logical validity. From this perspective, the cognitive construct (e.g., emotion

perception) is not the central focus of attention, but rather its function in

observable behavior (e.g., being empathic to someone). Related to this view

are the concepts of representativeness and generalizability, which have been

proposed as the requirements for experimental tasks to be considered eco-

logically valid (analogous to the terms verisimilitude and veridicality; Franzen &

Wilhelm, 1996). Representativeness refers to the similarity in content and

experience of an experimental task with the real world. For example, a par-

adigm in which participants have to perform a complex shopping task is

more representative of potential limitations in the real world than, for exam-

ple, a Stroop task (MacLeod, 1991; Stroop, 1935). Generalizability, on the

other hand, refers to how well an experimental task is actually predictive of

its associated behavior or functioning in real life. A generalizable task is not

necessarily “real-world”-like. For example, the result of a pen-and-paper

driving test could be more predictive of actual driving capacity than perfor-

mance on a highly realistic racing video game. In this example, the game

might be more representative, but the test would be more generalizable.

As highlighted in the previous section of the chapter, several studies

observed no significant association between tasks of social cognition and

actual daily-life social functioning (Simons et al., 2016; Woolverton

et al., 2017), which provides arguments against the generalizability of such

tasks. In addition, social cognition and its related concepts have mainly been

investigated and developed in controlled laboratory settings. Because tradi-

tional social cognition tasks (involving for instance emotion recognition of

photographed faces, or identifying beliefs of characters in written scenarios)

are highly experimental in nature, they also do not meet the
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representativeness requirement. The link between social cognition concepts

and real-world social behavior is therefore often indirect and artificial. Com-

pared with real-life social situations, experimental tasks designed to assess

aspects of social cognition tend to lack at least three real-world attributes

of interacting partners: (1) multimodality (visual, semantic, and prosodic ele-

ments); (2) dynamic change; and (3) a context of previous experiences with

that partner (Zaki & Ochsner, 2009). In experimental tasks of social cogni-

tion, the social situation is thus usually discrete, static, and isolated. Addi-

tionally, the interactive nature of real-life social processes may involve

qualities that extend beyond the sum of individual social capacities. Within

the field of social cognition, twomain approaches can be identified, a “third-

person” and a “first-person” approach (Keysers & Gazzola, 2007; Schilbach

et al., 2013; Zaki & Ochsner, 2009). In the third-person approach, one is a

somewhat detached observer of the other, inferring at a cognitive level about

another person’s mind (as in ToM). In the first-person approach, however,

emotions or mental states of the other are more directly experienced, as if

they were one’s own (as in emotion recognition). Neuroimaging studies

based on either the “third-person” or the “first-person” approach have

found mostly nonoverlapping neural networks, even though they both

aim to target and explain the same concepts (i.e., social cognition and social

behavior). This implies that these traditional views of social cognition have

insufficient explanatory value, and that an alternative paradigm is necessary

(Keysers & Gazzola, 2007; Pfeiffer, Timmermans, Vogeley, Frith, &

Schilbach, 2013; Schilbach et al., 2013; Zaki & Ochsner, 2009). As argued

by Schilbach et al. (2013), social cognition research would benefit from a

“second-person” approach, where the interactive element of social behavior

is taken into account. Their perspective builds upon the idea of “embodied

cognition,” in which an individual is not just a spectator of their environ-

ment and the people in it, but is in a state of constant interaction. Social cog-

nition then arises when someone is both emotionally engaged and

interacting with another person, as opposed to being detached and merely

observant.

In sum, by not meeting the requirements of representativeness and gen-

eralizability, traditional social cognition research has limited ecological

validity. In an attempt to address this issue, some investigations into social

cognition have employed more naturalistic assessment methods. For exam-

ple, participants were asked to infer the thoughts and feelings of an interac-

tive partner during a secretly videotaped interaction from moments before

(Ickes, 1997; Ickes, Stinson, Bissonnette, & Garcia, 1990). The accuracy of
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these assessments was obtained by independently asking the interactive part-

ner to provide an account of their thoughts and feelings. This method is,

however, still a somewhat indirect way of tapping into everyday social inter-

actions. For one, participants have to recall their (meta-)thoughts, feelings,

and inferences at a later point, which makes them prone to recall bias. Addi-

tionally, the social situations that can be assessed using these sorts of para-

digms still take place in laboratory settings, leaving the question of

generalizability to real-world situations unanswered.

Alternative methods for assessing social cognition and social functioning

that meet the conditions of representativeness and generalizability are avail-

able. In the next sections, we will review existing research using VR and the

ESM in patients with psychosis. In VR, virtual environments are becoming

increasingly similar to real life, invoking experiences that are more represen-

tative of real-life situations. In ESM, on the other hand, measurements are

drawn directly from daily life, thereby allowing for the assessment of the

generalizability of findings obtained in experimental settings. Accordingly,

we will discuss the contribution of these methods to a more naturalistic

understanding of social cognition.

Virtual reality

In the advent of the technological revolution of the past two decades,
VR techniques have become increasingly widespread, available, and sophis-

ticated (Valmaggia, 2017). VR is typically defined as the presentation of a

computer-generated, three-dimensional environment, in which the user

receives visual (and sometimes auditory or haptic) input that is directly

influenced by that user’s movements1 (Eichenberg & Wolters, 2012).

Different types of VR technology are currently available, with the most

well-known application being a head-mounted display that links head

movements in real time to the virtual environment that it presents. The

aim of VR is to present a virtual world that is immersive and is experienced

as being authentic.

As such, VR has also been adapted for use in the field of mental health,

with a specific focus on the assessment of social processes (Brunet-Gouet,

Oker, Martin, Grynszpan, & Jackson, 2016; Freeman et al., 2017;

Parsons, 2015). As discussed, social cognition and related social processes
1Other definitions of VR include simpler virtual environments (as in e.g., Froese, Iizuka, & Ikegami,

2015), but in this chapter only immersive VR applications are discussed.
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are difficult to assess with traditional experimental tasks, because such tasks

usually do not take into account the multimodal, contextual, and dynamic

aspects of social interaction. Furthermore, through the standardized presen-

tation of a virtual environment, and the possibility of controlling and manip-

ulating every aspect of that environment, it becomes possible to differentiate

between objective context characteristics and personal interpretations of that

context. Following the “function-led” approach to ecologically validity

proposed by Burgess et al. (2006), VR most directly meets the criterion

of representativeness, defined as the extent to which a task relates to a situ-

ation outside of the lab in form and environment.

VR techniques seem to be acceptable and safe to use for people with psy-

chotic symptoms (for further discussion of this, see Rus-Calafell, Garety,

Sason, Craig, & Valmaggia, 2017). Furthermore, the feasibility of VR tech-

nology to assess aspects of social cognition in individuals with psychotic

symptoms has also been tested in a number of studies. In an initial feasibility

study by Ku et al. (2003), eleven patients with schizophrenia engaged in a

VR task by controlling a joystick, which enabled them to move toward or

away from another person embodied as an avatar. The VR was not

immersive, as the virtual environment was projected on a screen. The avatar

had breathing motions and blinked, but showed no facial emotions, did not

make any gesture, and had a very basic appearance. Outcome variables

assessed were the virtual interpersonal distance, and verbal response time

in a simple scripted conversation. The authors found that interpersonal dis-

tance was negatively related to the severity of negative symptoms. Head-

mounted displays were used to present the same virtual environment in a

follow-up study (Park et al., 2009). Interpersonal distance to the avatar

was found to be significantly larger for 30 patients with schizophrenia than

for 30 controls. In another study from the same research group (Kim et al.,

2007), several aspects of social perception were investigated, although a clear

description of the VR procedure is lacking. Overall, significant differences

between schizophrenia patients and controls were observed on a number of

social perception variables, involving emotion recognition and interpreta-

tion of environmental cues. Two other studies investigated the feasibility

of VR to assess emotion recognition through a task where participants with

schizophrenia or controls had to indicate the basic emotions of virtual faces

(Dyck, Winbeck, Leiberg, Chen, & Mathiak, 2010; Guti�errez-Maldonado,

Rus-Calafell, Márquezrejón, & Ribas-Sabat�e, 2012). These authors found
similar emotion recognition impairments as those reported in studies using

photographs of real faces.
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Although the preceding studies employed rather unsophisticated VR

techniques, virtual environments have quickly become more immersive

and convincing. However, realistic and immersive VR does not necessarily

imply high ecological validity. As noted by Parsons (2015), many early VR

studies incorporated traditional neurocognitive tests (e.g., a Stroop task) into

a virtual environment (e.g., Henry, Joyal, & Nolin, 2012). Similarly, the

emotion recognition and social perception VR studies focused on specific

components of social cognition (Dyck et al., 2010; Guti�errez-Maldonado

et al., 2012; Kim et al., 2007; Ku et al., 2003; Park et al., 2009). Because

such studies target specific cognitive modalities, they do not enrich our

understanding of how suchmodalities might be involved in the complexities

and dynamics of actual behavior in daily life.

A function-led approach would be better suited to gain more insight into

the underpinnings of social processes that have actual relevance for day-to-

day interactions. Through focusing on behaviors and the natural context in

which they occur, more information can be gathered about the entire spec-

trum of factors involved in function versus dysfunction. An example is a

study by Greenwood et al. (2016), in which 43 participants with schizophre-

nia engaged in both a VR and real-life supermarket shopping task. The par-

ticipants also completed a comprehensive test battery of traditional

neurocognitive tests aimed at capturing the wide range of cognitive perfor-

mance involved in daily functioning. The authors found that after taking

into account these cognitive measures, the virtual shopping task still signif-

icantly predicted real-life performance. This implies that the abilities needed

to perform functions in everyday life exceed the joint sum of traditionally

proposed cognitive modalities, and that VR techniques are able to capture

these additional capacities.

Within a function-led approach, it is necessary to select the functions, or

behaviors, to target. With the aim of finding mechanisms underlying the

social aspects of psychosis, it might be worthwhile to assess relevant symp-

toms, as expressed in a naturalistic environment. As opposed to, for example,

assessing a context-free impairment in emotion recognition, it may be more

informative to track (mal)adjustment in a realistic situation in which a sub-

ject may be required to understand another person’s feelings or intentions.

With respect to studies on social dysfunction in psychosis, this would imply a

shift in focus toward assessing psychotic symptoms in a naturalistic social

space. Most VR studies targeting mechanisms of psychosis do so by assessing

paranoid experiences in representative and appropriate virtual environments

(Valmaggia, Day, & Rus-Calafell, 2016). For example, some studies
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investigated paranoia in naturalistic virtual environments (such as a train ride,

or a bar) with ambiguous social cues (e.g., Freeman et al., 2008; Veling, Pot-

Kolder, Counotte, Van Os, & Van Der Gaag, 2016). Such studies have the

benefit of both full control over the experimental set-up and high real-life

representation. In this way, they are able to assess the relation between

known contextual and social factors and paranoid experiences with high

ecological validity.

One limitation of contemporary VR is that it presents virtual avatars with

which the user has had no previous contact. As such, the embeddedness of a

social interaction in previous experiences (a key feature of real-life social sit-

uations) is not considered in VR. An additional important point is that real-

istic social interactions are not yet possible to render in VR (Pan &

Hamilton, 2018). In the first place, this is because avatars that have been

developed so far are not truly life-like, neither in appearance nor in behavior.

Second, although participants in VR studies interpret potential emotions

and thoughts of virtual avatars, they never actually interact with them. This

is an especially glaring limitation from a “second-person,” or embodied, per-

spective of social cognition, which states that actual interaction is key to

understanding social cognition, over and above any individual capacities.

Technological advances in artificial intelligence might provide a poten-

tial solution to these issues, by developing truly life-like virtual avatars. Still,

it would be necessary to meet the generalizability criterion of ecological

validity, and to assess whether results from VR studies do actually translate

to real life. In order to learn more about social cognition or social function-

ing in the context of daily life, a method is needed that is able tomost directly

assess daily-life processes. A particularly well-suited candidate for achieving

this is ESM.

Experience sampling methodology

ESM, or ecological momentary assessment (EMA) (Shiffman, Stone,
& Hufford, 2008), is another methodology that has been increasingly used

because of its high ecological validity (Hektner, Schmidt, &

Csikszentmihalyi, 2007; Myin-Germeys et al., 2018). Via booklets, dedi-

cated devices, or smartphone applications, this structured diary technique

prompts participants to complete brief questionnaires during the day for sev-

eral consecutive days in order to map experience and behavior in real-world

and individual contexts. These brief questionnaires include questions about

individuals’ current social context (i.e., “Right now, who is with you?”) and
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their appraisals of this context in the moment (i.e., “Right now, I would

rather be alone”). This method avoids recall bias, as participants are

requested to refer to their thoughts and feelings as they occur in themoment.

While laboratory settings typically use actors or standardized expressive faces

to add a social component (Green et al., 2015), ESM inquires about the

actual social contexts of participants, which can differ throughout the day

and between individuals. Additionally, the naturalistic setting of ESM allows

the assessment of multimodal information about emotions across different

physical contexts (Myin-Germeys et al., 2009), instead of an isolated assess-

ment of either facial expression or auditory cues in the same physical context

(Henry et al., 2015).

Although several links between laboratory measures of social cognition

and daily-life measures of social functioning have been implied, few studies

have directly compared them. Janssens et al. (2012) compared a traditional

computer task assessing emotion recognition with daily-life reports on social

context and participants’ appraisal of this situation as an indicator of social

functioning. No association was found between performance on the emo-

tion recognition task and different aspects of social functioning in daily life

(amount of time spent in these social contexts and the appraisals of these con-

texts). The authors argued that emotion recognition tasks in laboratory set-

tings do not capture the complexity of daily life, which is in line with

aforementioned critiques on these types of laboratory tasks (Zaki &

Ochsner, 2009). Furthermore, Schneider et al. (n.d.) have not found any

significant association between traditional ToM tasks and social functioning

as measured in daily life. They argue that more basic interactive abilities than

social cognition are at the core of social interaction, providing evidence for

the SIF hypothesis, as opposed to the SCF hypothesis, as referred to earlier.

Although comparative research is scarce, these few studies that have directly

compared social cognition tasks in the lab with social functioning in daily life

show that they are poorly related. An alternative view would therefore be to

focus on mechanisms underlying social interactive abilities and measure

these directly in daily life.

Although objective measurements with the ESM (e.g., amount of time

spent alone) provide finer-grained information about social situations

throughout the day than questionnaire measures, they do not provide insight

regarding potential mechanisms of social impairment. In order to study how

social interactions are altered in psychosis, it is crucial to explore what drives

social behavior, and which thoughts and emotions are associated with this

behavior. For example, current explanatory models of negative symptoms
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highlight the importance of impaired effort-based decisionmaking, resulting

in individuals with psychosis to engage less in rewarding situations (Barch

et al., 2016). This has primarily been investigated with traditional tasks in

laboratory settings, such as the spatial orienting task (i.e., motivated game

measuring response time to rewarding or punishing simple circular targets;

Derryberry & Reed, 1997) used in a study by Vrijen, Hartman, and

Oldehinkel (2018). In order to map subtle states and changes in behavior

though, more insight could be gained from studies exploring subjective indi-

cators in daily life.

In mapping transient affective states (Myin-Germeys et al., 2009, 2018;

Palmier-Claus et al., 2011), ESM has shed new light on the conceptualiza-

tion of negative symptoms in psychosis, especially asociality and social anhe-

donia (i.e., diminished pleasure experienced in company). For example,

momentary experiences of positive affect in company seemed intact in

patients compared with controls (Oorschot et al., 2013). Further, while

some studies have found a reduced interest for social contact in individuals

scoring high on a social anhedonia scale (Brown, Silvia, Myin-Germeys, &

Kwapil, 2007; Kwapil, 1998), recent work has challenged and amended the

concept of asociality (Kasanova, Oorschot, & Myin-Germeys, 2018). The

latter showed that patients who, as a group tended to be unemployed and

single, were less often engaged in social contexts corresponding to work

and family obligations (i.e., structured goal-directed contexts), but equally

often in unstructured social situations such as conversations and visits. These

studies therefore challenge the idea that patients have limited interest in

social interactions in general (true asociality), but rather argue to look into

specific social contexts and appraisals thereof in daily life.

ESM studies have also explored several mechanisms related to the devel-

opment of positive psychotic symptoms in daily life. One of them is

enhanced threat anticipation, a cognitive-affective bias toward threat, linked

to attribution bias and information processing (Freeman et al., 2013).

Reininghaus, Kempton, et al. (2016) found support for this mechanism

in daily life, showing an association between threat anticipation (likelihood

of personal negative events in the future) and intensity of psychotic experi-

ences. This study did not investigate whether threat anticipation was mostly

related to other individuals, so direct inferences on the social component

could not be made. However, enhanced threat anticipation could inform

the way individuals appraise their (social) environment. This would there-

fore be a fruitful avenue for future ESM studies in elucidating how positive

symptoms, such as paranoia, can develop from threatening social situations.
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ESM studies focusing on the mechanisms implicated in the development of

psychotic symptoms have shown that a fine-grained mapping of everyday

social life can provide detailed, individual information on social functioning,

which is highly relevant for clinical research.

In sum, we have shown that the link between social cognition and real-

life social functioning in psychosis is not as strong as would be expected,

given traditional views of social cognition. We highlighted several potential

explanations for the difference between findings from traditional social cog-

nitive tasks in a laboratory environment and findings from assessments of

social functioning in daily life. From a methodological point of view, we

argue that laboratory tasks lack ecological validity, whereas ESM uses indi-

viduals’ actual real-world reports with personal connections and back-

grounds in different physical environments. However, ESM also has

some methodological limitations that should be considered when using this

method for assessment of social functioning. First, there is currently no con-

sistency in the ESM items that are used across research groups. As a result, a

different operationalization has been used across ESM studies to measure the

same concepts (e.g., social functioning). Second, appraisals are often

addressed with a single item (i.e., “I like this company”), whereas question-

naires usually group together several items assessing the same construct to

improve validity of the measure. Both aspects could be improved by con-

ducting methodological studies with the aim to establish a validated compo-

sition of items that correlates with self-report questionnaires. Nevertheless,

through individual moment-to-moment measurements, ESM still has many

added benefits. For example, it allows for more reliable individual scores on

actual social interactive capacities, and for variability measures throughout

days or weeks. Last, we have shown that ESM can provide new insights into

how we can conceptualize symptoms in psychosis, and elucidate their

occurrence in daily life.

Conclusion and implications

In this chapter, we discussed the usefulness of the concept of social
cognition within the context of daily life, with a specific focus on psychotic

disorder. In order to do this, the ecological validity of traditional social cog-

nitive tasks has been compared with two methods having high ecological

validity. We argued that clinical research would benefit most from focusing

on social functioning, which has shown to be weakly correlated with social

cognition. Hence, VR and ESM have been proposed as ecologically valid
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alternatives to study social impairments in psychosis. We have also raised the

question whether social cognition is a prerequisite for social functioning.

The few studies comparing social cognition with social functioning in daily

life showed weak correlations between the two ways of measurement, yet

only a few studies are available. If further investigations fail to support the

assumed link between social cognition and social functioning, a paradigm

shift would be needed. In this regard, an interesting alternative would be

to explore the SIF approach.

Moreover, VR and ESM can be used to target identified mechanisms.

Research has started to use ecological momentary interventions (EMI)

(Myin-Germeys, Klippel, Steinhart, & Reininghaus, 2016; Reininghaus,

Depp, &Myin-Germeys, 2016) to identify symptoms or patterns in real time

and offer individually tailored feedback to change thoughts or behavior. An

example in individuals with anhedonia was conducted by Van Roekel et al.

(2017). They used ESM data to provide individually tailored lifestyle advice,

which successfully increased positive affect and pleasure at 1-month follow-

up. A promising next step would be to implement this feedback in daily life,

where it could directly target real-life social interactive capacities. Further, a

recent study by Pot-Kolder et al. (2018) used VR for improving daily-life

social impairments in patients with psychosis. In their intervention study

in 116 patients with a psychotic disorder, they used VR, combined with ele-

ments of cognitive behavioral therapy (CBT). Patients in the treatment

group were exposed to social situations in VR (e.g., a supermarket), while

engaging in typical CBT exercises, such as challenging and exploring suspi-

cious thoughts, and dropping safety behaviors. Using this set-up, a signifi-

cant drop in momentary paranoid ideation and momentary anxiety was

observed posttreatment and at 6-month follow-ups. However, the authors

observed no significant change in actual social participation defined as time

spent with others (measured with ESM). Although actual interaction with

avatars was restricted, this study is promising in combining ESM and VR.

There are some additional considerations with regard to the more eco-

logically valid methods such as VR and ESM. As mentioned, the general-

izability criterion has not been assessed in most VR studies of social

cognition or social functioning. Therefore, it is unclear whether distur-

bances found in VR actually translate to daily life. One way of addressing

generalizability would be to determine whether findings found in VR stud-

ies converge with expected real-life counterparts. This was done, for exam-

ple, in the supermarket task of Greenwood et al. (2016). For ESM studies,

internal validity remains challenging. While ESM usually relies entirely on
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self-report in dynamically changing and uncontrolled environments, it is dif-

ficult to pinpoint what exactly drives results from ESM studies. One way of

addressing these issues, characteristic of both VR and ESM, would be to

examine whether studies employing both techniques converge or show sim-

ilar patterns. For example, ESM could be an excellent candidate for checking

the generalizability of VR findings. Conversely, because every aspect of the

environment can be controlled in VR, hypotheses obtained through ESM

studies could be replicated in a VR environment. This would be a fruitful

avenue for future work, as there are no studies using this combination of

methods in psychosis or any other field in mental health research.

In conclusion, we argue that VR and ESMwould both be promising and

necessary additions to laboratory studies assessing social cognition. Incorpo-

rating these two methods would cover a broader spectrum of components of

social functioning than what has presently been covered. Finally, more

research on elucidating correlations between traditional social cognition

tasks and social functioning in daily life is warranted, as well as a discussion

of their meaning for psychotic symptoms in daily life.
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Origins of social cognitive interventions

The relatively recent interest in interventions targeting social cogni-
tive impairments in individuals with psychosis is founded on the notion that

social cognitive impairments are closely linked to functioning, and that by

targeting social cognition, we may affect functional improvement. Work

conducted over the past 20 years supports this notion by indicating that

social cognition: (1) predicts functional outcomes (Brekke, Hoe, Long, &

Green, 2007), (2) contributes unique predictive power above and beyond

variance accounted for by neurocognitive ability (Couture, Penn, &

Roberts, 2006), and (3) may mediate the well-known relationship between

neurocognition and functioning (Pinkham & Penn, 2006). Importantly, as

demonstrated in the subsequent Proof of Concept section, there is also evi-

dence that social cognitive skills are malleable among people with

schizophrenia.

Social cognitive interventions distinguish themselves from other psycho-

social treatments in their unique focus on deficits and biases associated with

processing social information, as opposed to targeting psychiatric symptoms

more broadly. Nevertheless, many social cognitive interventions still share

certain characteristics of other treatment approaches. Similar to social skills

training, social cognitive interventions focus on training specific skills,

though the types of skills targeted by the two approaches vary. Also similar

to cognitive behavioral therapy, social cognitive interventions may include

explicit analyses of data in support of certain conclusions, and both

approaches focus on improving how information is being processed,

although the content area differs by approach. Given the significant hetero-

geneity among social cognitive treatments, the amount of overlap with the

older, more established interventions varies considerably.
Social Cognition in Psychosis © 2019 Elsevier Inc.
https://doi.org/10.1016/B978-0-12-815315-4.00011-2 All rights reserved.

269

https://doi.org/10.1016/B978-0-12-815315-4.00011-2


270 Joanna M. Fiszdon and Charles A. Davidson
Proof of concept

Some of the earliest work on social cognitive treatments for individ-
uals with psychosis includes proof-of-concept studies demonstrating that

specific techniques could engage social cognitive abilities such as social per-

ception, theory of mind (ToM), attributional bias (AB), and emotion

perception.
Social perception
In one of the earliest proof-of-concept trials, Corrigan, Hirschbeck, and

Wolfe (1995) examined the impact of semantic elaboration memory training

on social perception. While a relationship had previously been reported

between cue perception, vigilance, and recall memory, researchers had orig-

inally assumed that impairments in recall memory were due to poor vigi-

lance, and that focused vigilance training would remediate these recall

memory impairments, leading to improved social cue perception. However,

there was also some evidence to suggest that recall memory impairments

persisted following vigilance training. To better understand the unique con-

tributions of these two types of training, Corrigan and colleagues examined

the impact of a single 60-minute session of either visual vigilance training

only, or a combined vigilance and semantic elaboration memory training

on social cue perception. Participants randomized to the vigilance plus

semantic elaboration training were not only cued to pay attention to brief

video vignettes of social situations, but were also asked to describe the story

lines of these vignettes. As hypothesized, the combined vigilance and mem-

ory recall training was superior to the vigilance-only training in a number of

social cues identified in the video vignettes, as well as on a separate measure

of social perception, demonstrating the unique contribution of gistful recall

memory to social perception.
ToM/attributional bias
A few years after the Corrigan and colleagues study, a French group exam-

ined the impact of verbal elaboration on ToM performance (Sarfati,

Passerieux, & Hardy-Bayle, 2000). Their proof-of-concept study was based

on the theory that ToM abilities are impacted by ineffective processing of

information: namely trouble differentiating between and extracting the

more and less relevant components of social scenes, along with prior research
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suggesting that asking participants to provide verbal justification for their

responses while performing an information processing task improves perfor-

mance. To test their hypothesis that verbal elaboration forces participants to

focus on and process the relevant components of context, leading to

improved ToM, they administered two versions of a cartoon character

intention strip. In the standard pictorial-only version, participants were pres-

ented with a series of three cartoon panels showing a character performing a

specific action, and then asked to select from several options the correct pic-

torial panel that reflected what the character was most likely to do next. In

the enhanced version, instead of cartoons, the answer choices consisted of

short sentences describing what the character might do next. As had been

hypothesized, the introduction of verbal material in the modified procedure

was associated with improved ToM performance, not only in patients with

schizophrenia, but also in controls.

This same group (Kayser, Sarfati, Besche, & Hardy-Bayle, 2006) later

evaluated the impact of a related verbal mediation procedure, in which over

two 1-hour sessions, participants were trained in ToM skills by being asked

to describe and analyze social interactions they viewed in brief video clips. As

needed, study therapists further cued participants to verbalize their interpre-

tations of what was happening and why. Compared with an untrained

group, the trained group showed significant improvement on the previously

described pictorial cartoon character intention strip, as well as on a commu-

nication disorder rating scale, adding further support for the positive impact

of verbal elaboration on ToM performance.

Few proof-of-concept studies have targeted AB in schizophrenia.

However, preliminary results suggest interpretation biases related to anxiety

in schizophrenia may be engaged with cognitive bias modification (CBM),

a technique with a large evidence base for nonpsychotic disorders. CBM

typically involves rote computerized classical conditioning where the partic-

ipant learns alternative, more positive interpretations or emotional responses

for stimuli that were previously associated with negative responses. Steel

et al. (2010) tested individually-administered CBM utilizing visual imagery

of computer-administered audio vignettes in a sample of individuals with

schizophrenia and comorbid anxiety. No overall effects were found

for interpretation biases or state anxiety, but utilizing visual imagery was

associated with larger changes in interpretation bias. In a subsequent small

study testing a similar technique (Turner et al., 2011), three participants

improved in negative interpretation bias, while the remaining three did

not change.
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Emotion perception
There have also been a number of brief trials focused on evaluating specific

methods to improve emotion perception. Penn and Combs (2000) examined

the impact of contingent monetary reinforcement, which would ostensibly

improve performance by engagingmotivational systems and hence improving

performance, versus the impact of facial feedback, where based on research

suggesting that expressing an emotion on one’s face leads to enhanced expe-

rience of that emotion, mimicking an observed expression may help the per-

son better recognize the underlying emotion. Forty inpatients diagnosed with

schizophrenia were randomized to a single session of one of four conditions:

an active control condition entailing repeated practice in identifying emo-

tions, a condition where participants received monetary reinforcement for

each correct emotion identification trial, a facial feedback condition in which

participants were asked to mimic the target expression prior to making a deci-

sion about identifying the correct emotion type, and a condition combining

facial feedback with monetary reinforcement. All three experimental condi-

tions were associated with improvements in affect recognition, though there

was no generalization to affect discrimination. There was also some indication

that improvements in affect recognition persisted at 1week follow-up.Results

of this trial suggested that both monetary reinforcement and facial feedback

approaches could be used to improve affect recognition in individuals with

schizophrenia.

There have also been several successful trials that evaluated the impact of

shaping attention to the face. These trials were developed based on the lit-

erature that emotion perception correlates more highly with attention and

vigilance than with other cognitive abilities, and visual scanning data

suggesting that people with schizophrenia tend to focus on nonessential

facial features. In a 2008 trial, Combs et al. (2008) randomized 60 inpatients

with schizophrenia to a single session of one of three conditions: computer-

based attention shaping (attention prompts to the face) accompanied by

monetary reinforcement for correct emotion identification responses, a

monetary reinforcement for a correct responses only condition, and a simple

repeated administration of emotion recognition trials condition. Significant

improvements in emotion identification were reported only for the atten-

tion shaping combined with monetary reinforcement condition, with

improvements maintained at 1week. In contrast to the earlier 2000 Penn

and Combs trial, there were no significant improvements in emotion rec-

ognition for the monetary contingency only condition.
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In a follow-up study (Combs, Chapman, Waguspack, Basso, & Penn,

2011) with the same attention-shaping procedure, this time without the

monetary reinforcement, participants were randomized to receive one,

three, or five attention-shaping sessions. While there were significant

improvements in emotion identification across all three conditions,

improvements were greatest for those who received five sessions, suggesting

a training dose-response effect. Interestingly, eye tracking data collected

during the study indicated that while participants in the single session con-

dition increased their time scanning essential facial features, those in the

three and five session conditions decreased their scanning time in these

regions, which the authors cautiously interpreted as the intervention either

having a primary impact on early, whole face processing (versus essential fea-

tures), or the training resulting in greater efficiency (and hence less time

needed) in processing facial information.

Targeted single-domain interventions

Based in part on some of the earlier proof-of-concept trials, a number
of interventions have emerged that also focus on improving skills in some

specific social cognitive domains. These interventions are described in the

following sections.

Emotion perception
From among the numerous social cognitive interventions, emotion percep-

tion training has by far been the most studied. It has also been the domain

with the most consistently reported improvements following training. One

of the earliest trials of emotion perception training comes from Hodel and

colleagues who, in the late 1990s, developed Emotional Management Ther-

apy (EMT), an intervention intended to not only improve affect perception,

but also coping with stress, with the assumption that this will lead to

improvements in social adjustment and psychopathology. EMT was deliv-

ered in small groups, ranging from 11 to 24 sessions, and used role-plays and

in-vivo exercises to initially train how to perceive emotions in oneself and in

other group members, then helping participants identify strategies currently

used to cope with distress, and later teaching efficient emotion management

strategies. There have been three evaluations of this intervention, and

findings have been mixed. In the first multicenter, single-group study with

outpatients with schizophrenia, published in 1997 (as described in Hodel,
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Kern, & Brenner, 2004), EMT was reportedly associated with improve-

ments in emotion perception, social adjustment, and psychopathology. In

a second study with outpatients with first-episode psychosis (Hodel,

Brenner, Merlo, & Teuber, 1998), compared with those allocated to a con-

trol group, there were no treatment-related improvements in emotion per-

ception or social functioning at the end of EMT treatment or at an 8-month

follow-up. In the most recent trial of inpatients with treatment-resistant

schizophrenia consecutively assigned to EMT or an active control (Hodel

et al., 2004), EMTwas associated with significant improvements in emotion

perception, social adjustment, and psychiatric symptoms, with gains in social

adjustment and symptomsmaintained at 4-month follow-up, while emotion

perception performance at follow-up returned to baseline levels.

Perhaps the best known andmost widely tested affect perception training

comes from the work of Wolver and Frommann. Originally introduced in

2003 (Frommann, Streit, &Wolwer, 2003), Training in Affect Recognition

(TAR) is a 12-session, small-group, manualized intervention consisting of

three phases in which participants learn to identify and discriminate specific

features associated with prototypical facial expressions, make and justify holis-

tic judgments of emotion, and identify and discriminate emotional expressions

in situational contexts. The training consists of drill and practice exercises,

along with training of strategies such as verbalization, self-instruction, and

use of associations. To date, there have been seven trials of this intervention,

four of which are randomized controlled trials (RCTs). Results indicate that

TAR leads to significant improvements in facial, as well as prosodic, affect rec-

ognition (Drusch, Stroth, Kamp, Frommann, & Wolwer, 2014; Frommann

et al., 2003; Habel et al., 2010; Sachs et al., 2012; Wolwer et al., 2005;

Wolwer & Frommann, 2009, 2011), with some evidence that facial affect rec-

ognition (FAR) gains are durable over a month or more (Wolwer &

Frommann, 2009). There is also some evidence that TAR may be associated

with improved social functioning (Sachs et al., 2012; Wolwer & Frommann,

2011), and that TAR is associated with increased activation in several brain

areas (Habel et al., 2010). There are conflicting reports of how improvement

in affect recognition corresponds to concurrent changes in cognition and

symptoms (Sachs et al., 2012;Wolwer et al., 2005), alongwith data suggesting

that while TAR is associated with changes in fixation on salient facial features

(eyes, nose, mouth), these fixation changes are not directly related to the

amount of improvement in affect recognition.

Recognizing the unique advantages of therapist-led and computer-

administered training, namely goal formulation, motivational enhancement



275Social cognitive interventions
and individualized training for the therapist-led interventions, and more con-

trolled, standardized training with opportunity for massed practice and graded

increases in task difficulty for computer-administered training, Gaudelus,

Virgile, Geliot, Team, and Franck (2016) developed a computer-aided

program focused on remediating affect recognition impairments. The GAIA

s-face intervention consists of initial social cognitive assessment and develop-

ment of personalized training goals, followed by a combination of therapist-

aided clinic plus at-home “transfer” sessions that focus on exercises training

affect recognition and discrimination using photographs and videos, followed

by a generalization phase in which additional exercises are assigned based on

the trainees’ social cognitive profiles and individual requests. In a preliminary

evaluation of this relatively new intervention, inpatients and outpatients were

randomized to 30 sessions, over 10weeks, of either GAIA s-face, or a

computer-assisted training focused on selective attention. While both groups

showed improvements in affect recognition, the group receiving GAIA s-face

training had significantly greater gains. GAIA s-face condition was also asso-

ciated with significant reductions in symptoms and improvements in social

functioning. These improvements did not generalize to ToM or cognitive

empathy, neither of which was targeted by the intervention.

In the first study of fully computerized affect perception training, Silver,

Goodman, Knoll, and Isakov (2004) evaluated the efficacy of a commercially

available emotion training program. During the training, participants were

shown photographs of faces, scenes, or objects and asked questions about

what emotions were displayed and what emotion a character may experi-

ence in a particular situation based on that character’s likes, needs, and/or

thoughts. Correct responses were reinforced, while incorrect responses

resulted in re-administration of a trial. Three 15-minute sessions of the train-

ing led to significant improvement in pre-post emotion recognition (though

not emotion discrimination) along with reductions in errors across the train-

ing sessions, suggesting that even without explicit direction, brief practice

with these stimuli led to learning.

Several other studies examined the effects of a single session of a com-

mercially available computerizedmicro-expressions training program, called

Micro-Expressions Training Tool (METT). During the training, partici-

pants are shown video examples of commonly confused facial expressions,

along with instruction on what differences in key facial features can be used

to correctly identify them, and are then administered multiple trials in which

they themselves have to correctly identify these emotions. In a 2006 trial

(Russell, Chu, & Phillips, 2006) in which the training was administered
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to outpatients with schizophrenia and healthy controls, both groups showed

significant improvements in affect recognition, with posttraining perfor-

mance in the schizophrenia sample comparable to pretraining healthy con-

trol performance. In a subsequent RCT of the same program (Russell,

Green, Simpson, & Coltheart, 2008), the training again led to significant

improvements in emotion recognition accuracy, as well as an increase in

eye movements directed toward salient facial features. Gains in emotion rec-

ognition were maintained at 1-week follow-up. In yet another report by the

same group (Marsh et al., 2010), there were posttraining improvements in

affect recognition for static photos of both the trained as well as novel faces,

though no posttraining generalization to affect recognition in dynamic,

video-clip stimuli of social interactions. The authors also report that post-

training improvement in affect recognition was greater for the outpatient

than the inpatient subsamples (though both benefitted), and that amount

of posttraining improvement was predicted by lower baseline anhedonia/

asociality, higher social functioning, better facial identity recognition, and

higher working memory. In supplementary analyses from the same trial

(Marsh, Luckett, Russell, Coltheart, & Green, 2012), the authors found that

while the training was associated with improvements in visual scanning (i.e.,

more attention to salient features), the degree of this improvement did not

significantly correlate with amount of improvement in affect recognition.

And finally, in the most recently published trial of a targeted affect rec-

ognition intervention (Tsotsi, Kosmidis, & Bozikas, 2017), FAR training

was compared with facial features training (AFF). FAR separately targeted

each of the basic emotions, and progressed through an initial phase in which

trainees made guesses (until correct) about an emotion displayed in photo-

graphs of faces, to a second phase where they identified differences between

photos displaying an emotion or a neutral expression, along with reinforce-

ment and feedback on additional differences, and a final phase in which they

practiced identifying differences between emotional and neutral faces on

their own, with no assistance from the therapist. During AFF, participants

were trained to attend to and recognize differences in facial features by first

indicating whether pairs of morphed photographs were identical, or differed

in the size or shape of one of the salient features, with corrective feedback

and reinforcement as appropriate, then identifying specific differences

between pairs of morphed photographs (again with feedback and reinforce-

ment), and finally by matching a target neutral face to the correct neutral

photo of the same person at a different age. Compared with AFF and a con-

trol condition, only FAR was associated with improvements in affect rec-

ognition, with posttraining performance on par with that of healthy
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controls. However, despite randomization, those in the FAR condition had

significantly better baseline affect recognition than those in either AFF or the

control condition, making it difficult to ascertain whether improvements

were due solely to the type of training.
Social perception/knowledge
Relative to interventions targeting emotion perception, there have been far

fewer targeted treatments of social perception/social knowledge. Two of

these studies specifically evaluated the Social Perception module of Inte-

grated Psychological Therapy (IPT). During this 21-session, semi-structured

module, therapist-led small groups learn social context processing skills by

initially identifying relevant details in still photographs of social situations,

then interpreting these situations, and finally debating with other group

members about potential inferences that can be made about these situations.

In a small trial with 20 outpatients with schizophrenia, those randomized to

the intervention improved in social perception, though not in selective

attention, functioning, or symptoms (Garcı́a, Fuentes, Ruı́z, Gallach, &

Roder, 2003). In a subsequent small RCT with 18 outpatients with schizo-

phrenia, these same findings were replicated, and improvements in social

perception were maintained at 6-month follow-up (Fuentes, Garcia,

Ruiz, Soler, & Roder, 2007).

Another treatment targeting social perception, known as Social Cogni-

tive Enhancement Training (SCET), was evaluated by Choi and Kwon

(2006). This intervention is also administered in small, therapist-led groups.

Participants train to evaluate social cues by sequentially ordering cartoons

depicting social situations, and then providing explanations for their choices.

There are three sequential complexity levels, each administered over 12 ses-

sions, for a total treatment duration of 6months. In a small RCT, the authors

reported improvements on a picture arrangement measure, with amount of

improvement increasing over the three complexity levels. The authors also

reported some improvement on a social behavior sequencing task at

2 months into the treatment, but group differences were no longer signif-

icant at the end of the treatment.
ToM/attributional bias
We are not aware of any trials that solely targeted AB. As AB and ToM

impairments are likely interrelated, and as many trials of ToM also address

AB, the results of these trials are grouped together here.
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Based on prior work indicating that social skills training leads to

enhanced social competence, and that metacognitive interventions can

aid in remediating deficient information processing strategies, Roncone

et al. (2004) hypothesized that the Instrumental Enrichment Program

(IEP) originally developed as a method to promote “the enrichment of

structural cognitive modification by helping the subject’s capacity to men-

tally anticipate actions” (Fuerstein, 1980, p. 423), because of its focus on

evaluating social situations, may also lead to improved ToM skills. The inter-

vention was administered in small weekly groups, over the course of

22weeks. At the end of the intervention period, compared with those ran-

domized to usual treatment, participants in IEP had a significant reduction in

negative symptoms, improvement in verbal fluency, planning, strategic

thinking, first and second level ToM abilities, social function, and the rec-

ognition of negatively-valenced emotions. While there are no subsequent

evaluations of this intervention’s effects on ToM, the authors have noted

that it shares many qualities with the well-known, though much more time

intensive and broad-based, Cognitive Enhancement Therapy (CET;

Hogarty, 2000).

This same group later developed another intervention, known as Cog-

nitive Emotional Rehabilitation (REC), which focused on understanding

and applying specific thinking strategies when trying to understand and

interpret social situations. This intervention relies on psychoeducation

and cognitive-behavioral techniques such as Socratic questioning to teach

strategies to recognize emotions and infer mental states based on observed

behaviors. This group-based intervention is delivered weekly, over the

course of 6 months. In a 2011 trial of this intervention (Veltro et al.,

2011), participants were randomized to REC or the well-known Problem

Solving Therapy (PST). Consistent with the focus of each intervention, only

those in the REC condition improved in first order ToM, and only those in

PST improved in problem solving and working memory. Both groups

improved in emotion attribution, though these improvements were greater

for the REC condition. Finally, both groups improved in overall psychiatric

symptoms and social functioning, though those in REC had significantly

greater improvements on interpersonal communication and social engage-

ment subscales. While providing some evidence for the specificity of prox-

imal training effects, this study also highlighted that both social cognition

focused, as well as problem-solving focused methods may be similarly effec-

tive in producing improvements in more distal, though arguably more

important symptom and functioning domains.
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Hypothesizing that observation and imitation of emotions can lead to

improvements in ToM and empathy, Mazza and colleagues developed

and evaluated a 12-week, group-based, Emotion and ToM Imitation Train-

ing (ETIT; Mazza et al., 2010). The training progressed from initially

observing the direction of cartoon characters’ gazes, to observing and imi-

tating emotions seen in stills, and then guessing the emotion, to replicating

emotions they thought matched those of a character in a vignette, and then

to observing emotions portrayed by cartoon characters and inferring their

mental states and likely future actions. Compared with those randomized

to active control of PST, ETIT was associated with significantly greater

improvements in ToM, emotion recognition, empathy, social functioning,

and positive symptoms. ETIT was also associated with activation changes in

medio-frontal areas specific for facial movement, which the authors inter-

preted as indicating that ETIT led to engagement of the mirror neuron sys-

tem.While there were also posttreatment improvements in several aspects of

neurocognition, these improvements were similar across the two training

conditions.

The Mental State Reasoning Training for Social Cognitive Impairment

(SoCog-MSRT) encourages perspective-taking and helping participants

consider alternative interpretations and viewpoints associated with social sit-

uations. It is administered in small groups, with training stimuli consisting of

games and short films centering on social vignettes. The feasibility and pre-

liminary efficacy of SoCog-MSRT was initially evaluated in 2013 (Marsh

et al., 2013), in a sample of 17 participants with schizophrenia. Compared

with pretraining performance, participants improved on two of the three

administered ToM measures, along with a self-report measure of social

understanding. Improvements did not generalize to an affect recognition

measure. Social cognitive improvements were smaller for individuals with

poorer baseline working memory and premorbid IQ. SoCog-MSRT was

again evaluated in 2016 (Marsh et al., 2016), this time in a quasirandom study

comparing it with targeted emotion recognition training (SocCog-ERT—

the previously described METT training with additional exercises). The

interventions were administered over the course of 12 group training ses-

sions, conducted over 6 weeks, with assessments at pre (T1), post (T2),

and for a subsample, at 3-month follow-up (T3). At posttreatment, neither

of the groups improved on a measure of mental state attribution, though an

improvement did become apparent, for both groups, at T3. While the

MSRT group did not improve in emotion recognition at T2 or T3, there

was a trend for improvement in the SoCog-ERT condition at T2, which
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reached significance at T3. The SoCog-MSRT group did show posttraining

improvements in false belief reasoning; however, these were not maintained

at T3. Surprisingly, the SoCog-ERT group also improved in false belief rea-

soning, with improvements maintained at T3. While these findings suggest

some efficacy for both interventions, contrary to authors’ expectations, the

pattern of improvements did not neatly segregate by targeted social

cognitive ability.

Several interventions have also been developed that expressly took into

consideration cognitive impairments common in individuals with psychosis.

For example, Roberts, Kleinlein, and Stevens (2012) speculated that cognitive

impairments in this population may make it more challenging to spontane-

ously generate alternative interpretations about social situations, resulting in

the person becoming more entrenched in his or her initial interpretation,

and less likely to consider viable alternatives, making CBT-based approaches

difficult to execute successfully. The intervention developed by this group,

Mary/Eddie/Bill (abbreviated “MEB”), was specifically designed to make

it less taxing to consider varied interpretations of social situations by introduc-

ing three prototypical characters, each representing a unique attributional

style. These characters were My Fault Mary, who consistently blames herself

for negative events, Easy Eddie, who always assumes that negative events are

due to accidental, environmental factors, and Blaming Bill, who always blames

other people for causing negative events. In an uncontrolled trial, outpatients

attended group sessions in which they practiced identifying these characters in

short stories, video clips, and examples provided from their own social inter-

actions. They also practiced using these three prototypes to generate alterna-

tive interpretations of how others may interpret social situations. Among

treatment completers (i.e., attended at least five of six group sessions), there

were significant improvements in ToM and jumping to conclusions bias

(the latter assessed using the authors’ Social Cognition Screening Question-

naire overconfidence scale, described as a proxy measure for jumping to con-

clusions bias), providing preliminary support for this more structured method

of identifying disparate mental states.

Similar to Roberts and colleagues, Fiszdon et al. (2016) also speculated

that interventions targeting complex, higher-order social cognitive pro-

cesses such as ToM and AB may require special adaptations to make them

effective for individuals with cognitive impairments. To address this, they

developed a brief, four-module, individually administered intervention

called Understanding Social Situations (USS). In the first three modules

targeting ToM, stills, video clips, and short vignettes of social situations were
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used to train how to separate social facts from guesses, how to make prob-

ability judgments, and how to combine these two processes to infer others’

mental states. Verbal elaboration was used to encourage sequenced

processing of relevant social features, and principles such as errorless learn-

ing, scaffolding, performance-based increases in task difficulty, and massed

drill and practice were applied to initially train fundamental components

of ToM, later moving on to more complex ToM skills. The fourth module

focused on training a positive interpretive bias for ambiguous situations, and

was based on prior laboratory work on CBM in anxiety (Constans, Penn,

Ihen, & Hope, 1999; Yiend, Mackintosh, & Mathews, 2005), which had

shown that an automatic positive interpretive bias could be induced by pre-

senting ambiguous social scenes that are then disambiguated as positive

events by presenting additional information. The intervention was admin-

istered over 7–10 sessions, using a double-baseline, within-subjects design.

While designed primarily as a feasibility trial, the training was associated with

large improvements on a content knowledge test, medium improvements

on one of the primary measures of AB, and small improvements on several

exploratory measures of ToM. Importantly, baseline levels of cognitive

impairment did not correlate with degree of social cognitive improvement,

providing some support for the notion that using principles from

neurocognitive remediation may minimize the purported negative impact

of cognitive impairments on learning higher-order social cognitive skills.
Comprehensive, multidomain interventions

While there have been a number of interventions that target multiple
social cognitive domains, many of them were either administered as part of

larger psychosocial programs, or themselves encompassed additional training

in neurocognitive remediation or social skills training, and as such are not

included in this review. The two best known and most researched compre-

hensive social cognitive treatments are Social Cognition Interaction Train-

ing (SCIT) and Social Cognitive Skill Training (SCST).

Social Cognition Interaction Training
SCIT is a manualized CBT-based group psychotherapy that targets emotion

perception, attributional style, and ToM to enhance social functioning and

recovery (Penn et al., 2005). SCIT utilizes exercises, group process, psycho-

education, and video-based techniques over three progressive phases: (1)
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understanding emotions; (2) social cognitive biases; and (3) integration,

delivered over 18–24 sessions. For example, AB are targeted in the second

phase using the MEB technique described herein. Consistent with CBT,

participants practice specific social observation skills, separating facts from

guesses, avoiding jumping to conclusions biases, weighing evidence, and

identifying ones’ own and others’ emotions and AB throughout the sessions

(Roberts, Penn, & Combs, 2016).

SCIT was initially developed with inpatient participants with

schizophrenia-spectrum disorders in the United States (Combs et al.,

2007; Penn et al., 2005). The first formal RCTwas completed in the United

States in 2014 (Roberts et al., 2014), which was followed by an RCT in

Israel (Hasson-Ohayon, Kravetz, Levy, & Roe, 2014) and England

(Gordon et al., 2018). SCIT has also had positive outcomes in several other

nations, and with other languages in addition to English (Bartholomeusz

et al., 2013; Tas, Danaci, Cubukcuoglu, & Brune, 2012; Voutilainen,

Kouhia, Roberts, & Oksanen, 2016; Wang et al., 2013; Xu, Zhu,

Zhangzi, & Zhen, 2011). It has been successfully adapted to outpatient

(Parker, Foley, Walker, & Dark, 2013; Roberts & Penn, 2009; Roberts,

Penn, Labate, Margolis, & Sterne, 2010) and forensic settings (Taylor

et al., 2016), first-episode schizophrenia (Bartholomeusz et al., 2013;

Cacciotti-Saija et al., 2015; Xu et al., 2011), and subclinical levels of

psychotic-like symptoms (Chan et al., 2010). Investigators in Turkey have

also expanded family involvement for the “practice partner” element of

outside-session practice in SCIT (Tas et al., 2012).

At least 12 controlled trials of SCIT have been reported, including more

than 480 participants. Results generally suggest that SCIT training is associ-

ated with improvements in emotion perception and ToM across the psycho-

sis spectrum, and in different settings. Results are promising, but less

consistent with quality of life, social engagement, social functioning, or

AB, partially due to psychometric limitations (Pinkham, Harvey, & Penn,

2017). One of the main draws of SCIT is that it tends to be enjoyable, engag-

ing, and perceived as helpful for participants and group facilitators (Gordon

et al., 2018), although there are challenges and adaptations required to

implement SCIT in different settings (Roberts et al., 2010).
Social Cognitive Skill Training
The other well-known comprehensive intervention, developed by Horan

and colleagues, is SCST. It shares several of the components of SCIT,
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namely training in how to separate facts from guesses and how to use this

information to make informed decisions about social situations. This is sup-

plemented by facial mimicry and affect perception training exercises similar

to TAR, along with training in social cue perception, social norms, and how

to identify sarcasm, white lies, and deception. Skills taught increase in com-

plexity over the course of the training, and repeated practice is emphasized.

Each group-based, manualized session includes review of content presented

at the last session, a segment introducing new social cognitive skills, plus

practice and role plays. In the first evaluation of what was initially a 12-

session intervention, outpatients with schizophrenia were randomized to

SCST, or an active control, illness management training (Horan et al.,

2009). SCST was associated with significant posttraining improvement in

facial emotion identification, but not social perception, AB, or ToM. Both

conditions were associated with medium-level improvements on a compos-

ite measure of neurocognition.

In the second evaluation of SCST, the authors sought to better under-

stand the unique effects of social cognitive versus neurocognitive remedia-

tion (NR), as well as whether NR is a necessary precondition for the success

of social cognitive interventions (Horan et al., 2011). Outpatients with

schizophrenia were randomized to either an expanded 24 session SCST,

or time-matched NR, a hybrid SCST and neurocognitive intervention,

or a standard illness management active control condition (ST). For affect

perception, improvements were greatest in the SCST group, with the

hybrid group showing some improvement, though not significantly differ-

ent from any of the other groups. For emotion management, SCST was

associated with greater improvements relative to the NR and hybrid condi-

tions, with ST improving at trend level. All groups improved on social per-

ception, ToM, and neurocognition to a similar degree. There were no

significant improvements for symptoms or functional capacity. These results

were interpreted to indicate that SCST shows some specificity for affect per-

ception, and that this impact can be achieved solely with social cognitive

training, without need for NR.While the authors did not find greater effects

for the hybrid condition, it should be noted that the social cognitive com-

ponent of the hybrid condition was shortened to 12 sessions, and that the

neurocognitive component was administered concurrently with social cog-

nitive training (while some recommend that neurocognition be targeted

before social cognition).

The efficacy of SCST has also been evaluated in an Egyptian sample

(Gohar, Hamdi, El Ray, Horan, & Green, 2013), where outpatients were
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randomized to an abbreviated and culturally adapted version of SCST, or an

active control consisting of illness management and leisure skills training.

Compared with control, SCST was associated with significant improve-

ments in emotional intelligence, though not neurocognition. While the

assessment battery was small and did not include other social cognitive mea-

sures nor more distal measures of functioning, this was nevertheless an

important study, providing preliminary evidence that SCST may be effica-

cious in non-Western samples.

In the most recent trial of SCST (Horan et al., 2017), the investigators

sought to enhance the intervention’s effects on functional outcomes, and

supplemented the 24-session intervention with 6 in-vivo community-based

practice sessions. Participants were randomized to SCST with in-vivo train-

ing, SCST with additional clinic-based training, or a time-matched illness

management control condition. Compared with active control, the SCST

conditions evidenced significant improvements in affect perception, which

were maintained at 3-month follow-up. While there was some evidence of

additional SCST-associated gains in emotional intelligence, AB, empathic

accuracy, and ToM, these were either at trend-level, or were not significant

once corrected for multiple comparisons, and were absent at 3-month

follow-up. There were no effects on neurocognition or symptoms. Con-

trary to hypotheses, no improvement in functioning was found for the

in-vivo condition.
Computerized comprehensive social cognitive interventions
Given the considerable time commitment associated with comprehensive

social cognitive interventions, along with the need for trained staff, difficulty

in scheduling lab-based group sessions, and challenges of adapting group-

administered content to individual needs, interest has surged in computer-

ized, remotely delivered training methods. Two such approaches have been

evaluated to date, e-Motional Training (ET) and SocialVille.

ET is a 12 session, self-administered online intervention. The initial four

sessions focus on emotion recognition and begin with didactic content about

how salient facial features can be used to distinguish between different emo-

tions, and then move on to micro-expression training. The subsequent eight

sessions are devoted to training ToM, social processing, and AB, with

trainees queried about thoughts and intentions of characters seen interacting

in a video clip, followed by feedback and metacognitive suggestions as

needed. In an initial pilot trial (Vasquez-Campo, Marono, Lahera,
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Mateos, & Garcia-Caballero, 2016), the intervention was associated with

improvements in affect recognition, ToM, and symptoms, with participants

in both ET and control conditions improving in AB, and neither condition

improving in emotional intelligence. While promising, assessors were not

blind to condition, and reported results appear to be within-group compar-

isons, so more rigorous evaluations will be necessary before any conclusions

can be drawn about the efficacy of this program.

The other fully computerized intervention, SocialVille, was developed

by the same group that developed the well-known and studied, commer-

cially available, BrainHQ computerized neurocognitive training. Similar

to BrainHQ, SocialVille training is based on principles of neuroplasticity-

based learning (Nahum et al., 2014). Unlike most social cognitive interven-

tions, SocialVille exercises target “impaired brain systems underlying social

cognition rather than the impaired social behaviors per-se that are targeted

by molar social skills training approaches” (p. e12). The computerized exer-

cises purportedly train affect perception, social cue perception, ToM and

self-referential processing, and include tasks such as identifying and

matching gaze direction, matching faces based on displayed emotion,

selecting emotions that correspond to specific social situations, and answer-

ing questions about social interactions presented during brief video clips.

Individual exercises are brief, and adjust in difficulty based on performance,

and many include a processing speed and/or a working memory compo-

nent. In the first evaluation of SocialVille, after completion of 24hours of

training, participants had improved on the training tasks themselves, with

large gains on speeded tasks and moderate gains on tasks that had a working

memory component. On untrained outcomemeasures, there was a trend for

improvement in interpreting emotions conveyed by changes in tone of

voice, and a significant improvement in behavioral inhibition, anticipatory

pleasure, and one of the social functioning measures. There were also sig-

nificant improvements in median reaction times (though not correct

responses) on a measure of facial memory. Additional data on the efficacy

of SocialVille is anticipated from an ongoing, multisite RCT with a more

comprehensive assessment battery (Rose et al., 2015).

Discussion and conclusions

In this chapter, we have provided an overview of interventions
focused solely on improving social cognition for people with psychosis.

Overall, there is clear and convincing evidence that treatments targeting
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social cognition can be efficacious (i.e., engage and improve social cognitive

abilities and characteristics) and effective (i.e., implemented in real-world

settings with positive effects on social functioning) for people with psychosis.

Research suggests the relationship between social cognition and func-

tioning is only partly accounted for by neurocognition (Barbato et al.,

2013). However, it is straightforward to assume neurocognitive deficits

can bottleneck social cognitive abilities, and for some people,

neurocognitive deficits explain social cognitive impairment (Fanning,

Bell, & Fiszdon, 2012). Neurocognitive abilities are necessary for partic-

ipants to engage productively in and generalize from the tasks of social cog-

nitive treatment, such as learning heuristics of Roberts’ MEB or the

thinking abstractly for role play in SCST. Some social cognitive treatments

have shown positive effects on neurocognition, and positive outcomes

have been documented independently of changes in neurocognition and

symptoms (Horan et al., 2009, 2011). However, it has been suggested that

interventions that only target social cognition to the exclusion of neuro-

cognition may be less likely to lead to sustained, generalizable effects

(Roberts & Velligan, 2012). As such, a two-pronged approach is often rec-

ommended, and many treatments are designed with added or blended

neurocognitive and social cognitive treatments. Further, generalizable

and durable change is more likely when interventions such as social cog-

nitive treatment are part of a more comprehensive approach to treatment

and recovery, such as psychiatric rehabilitation (Brekke et al., 2007).

The evidence base for social cognitive treatment for schizophrenia has

several limitations. Many studies lack sufficient sample size, independent

replication, randomization, control conditions, generalization assessment,

and/or durability assessment. Additionally, measures used as social cognitive

outcomes are typically untrained, but may be quite proximal to the training.

Change in proximal measures suggests efficacy of target engagement, but

limit interpretation of “change in social cognition” generally. For example,

if someone is trained to identify emotional expressions in photos of actors,

they may show improvement in identifying emotions in photos of

actors, but we cannot assume they have improved in the general target con-

struct: emotion perception. Similarly, many studies may have only one mea-

sure per social cognitive domain, or all outcome measures may use the same

method (e.g., self-report survey), lacking multimethod assessment.

Beyond the preceding limitations that are inherent to any clinical

research with finite resources, social cognitive treatment research also suffers

from some psychometric problems. These interventions are intended to
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change social cognition that is relevant to functioning, but the social cogni-

tion measures we have are limited in internal and test-retest reliability, and

may not actually be related to functioning, especially after accounting for

neurocognition (Pinkham et al., 2017). While some complex psychological

constructs, such as clinical levels of depression or general wellbeing, can be

measured efficiently with adequate psychometrics, more complex or

“higher-level” social cognitive constructs are typically not measured well,

yet. The most reliably measured social cognitive constructs are abilities

(rather than characteristics) whose tests are performance-based, which

may be limited in generalizability and differentiation from neurocognition.

Changes in complex constructs such as AB or social perception have to be

interpreted with a grain of salt. Performance-based measures of related con-

structs, such as reasoning or interpretation biases, have shownmore adequate

psychometrics, although their generalizability is debatable (Hasson-Ohayon

et al., 2015).

Similar to measures of social functioning and negative symptoms, mea-

sures based on observed behaviors or checklists of related behaviors may also

hold promise, compared with attempting to self-report symptoms, or validly

engage in vignettes (Davidson, Lesser, Parente, & Fiszdon, 2017; Granholm,

Ben-Zeev, Link, Bradshaw, & Holden, 2012). Similarly, dynamic assess-

ment of potential to respond to social cognitive techniques might provide

more generalizable or valid information, at least for treatment purposes, as

dynamic testing is designed to assess capacity to respond to an intervention

(Davidson, Johannesen, & Fiszdon, 2016; Grigorenko, 2009). To our

knowledge, only one recent study (Clayson et al., 2018) has been published

utilizing this method with social cognitive measures. The results did not

show incremental validity for prediction of between-person differences in

community functioning or phase of illness, although prediction of response

to intervention was not tested. Regardless of psychometrics and generaliz-

ability, clinical psychosis research is hampered by a lack of a firm

understanding or consensus on the heterogeneous profiles and causal links

between different abilities and characteristics, including questionable

domain-specificity of social cognitive constructs and overlap with lower-

level constructs, such as neurocognition, and higher-level constructs, such

as metacognition and psychotic symptoms (Browne et al., 2016; Hasson-

Ohayon et al., 2015; Mancuso, Horan, Kern, & Green, 2011). It is unlikely

there will ever be a blood test for perceiving others’ social behaviors as ill-

intentioned, tasks that pick up on such a bias will not be perfect, and the

causal dynamics over a lifetime are not likely amenable to comprehensive
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assessment on an individual basis. These limitations are the challenge of

human research, and suggest more work to do the best we can, not dis-

counting the excellent work that forms our foundation. In summary, while

demonstrating evidence for functionally-significant change in social behav-

ior and complex psychological constructs is difficult, the preponderance of

evidence that social cognitive training can be useful for people with psycho-

sis suggests these treatment approaches are valuable and warrant further

research and development.

New programs addressing social cognition are constantly being devel-

oped and evaluated, taking advantage of the extensive literature foundation

described herein. New programs are taking advantage of modern technol-

ogy, such as online programs (Vasquez-Campo et al., 2016), virtual reality

(Peyroux & Franck, 2014), and mobile assessment (Granholm et al., 2012).

Theoretical and developmental work will help clarify the interplay between

different levels of psychopathology and social cognition (Howes & Murray,

2014; Riehle & Lincoln, 2018). Some research has also suggested that certain

social cognitive targets, such as ToM, may be more strongly associated with

functioning (Fett et al., 2011), and further research will help to demonstrate

the most efficient training to improve functional outcomes. Social cognitive

treatment is a fast-moving field. We need to improve measurement to better

evaluate treatments, generalization of social cognitive skills to functioning,

and penetration of evidence-based treatments into accessible healthcare. A

plethora of new research will be completed to further this cause, and we look

forward to benefitting from this work and applying it to enhance rehabili-

tation and recovery for people with psychosis.
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In this chapter, we provide an overview of psychosocial interventions that

incorporate social engagement or social skills targets for patients with psy-

chosis.We briefly review early formulations of psychosis with regard to soci-

ality, and how they have informed psychosocial intervention approaches.

We then describe social functioning as a target in broad-based psychosocial

treatments, and interventions targeting social functioning directly. We will

then discuss evidence regarding efficacy of these interventions on social cog-

nition and social function. Psychosocial interventions that target social cog-

nition as the sole therapeutic aim are covered in a separate chapter (Fiszdon

& Davidon, Chapter 11).

Early interventions for social deficits in psychosis

Impairment in interpersonal functioning has long been considered a
hallmark feature of schizophrenia, and is present in both prodromal and

residual phases of illness, perhaps long before symptom onset (e.g.,

Schiffman et al., 2004; Strauss, Kokes, Klorman, & Sacksteder, 1977;

Tarbox et al., 2014). Poorer premorbid social adjustment is among the

strongest predictors of prognosis (Mueser, Bellack, Douglas, & Morrison,

1991; Strauss et al., 1977), and deficits in social cognition are highly predic-

tive of overall community functioning, quality of life, and even morbidity/

mortality (Brekke, Kay, Lee, & Green, 2005; Cacioppo, Cacioppo,

Capitanio, & Cole, 2015; Cacioppo, Hughes, Waite, Hawkley, &

Thisted, 2006; Fett et al., 2011; Holt-Lunstad, Smith, Baker, Harris, &

Stephenson, 2015). Interventions aimed at improving social functioning

have been available for decades, developed based on evolving theories of

the nature and origin of social dysfunction in psychosis.
Social Cognition in Psychosis © 2019 Elsevier Inc.
https://doi.org/10.1016/B978-0-12-815315-4.00012-4 All rights reserved.
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Social skills deficits and training
The behavioral model of social skills (Argyle, Bryant, & Trower, 1974;

Goldstein, Gershaw, & Sprafkin, 1975; Hersen & Bellack, 1976;

Liberman, 1982; Liberman, Wallace, Falloon, & Vaughn, 1981) posits that

deficits in social functioning in patients with schizophrenia result from poor

integration and maintenance of social skills, due either to failure to integrate

them during development, or to loss of skills resulting from loss of social

opportunity. Based on this model, a number of social skills training (SST)

programs were developed aimed at the teaching and practice of skills related

to successful interpersonal interactions (e.g., Bellack & Hersen, 1979;

Bellack, Mueser, Gingerich, & Agresta, 2004; Eisler & Frederiksen, 1980;

Morrison & Bellack, 1987; Wallace et al., 1980), and became one of the

most widely used behavioral interventions in schizophrenia (Morrison &

Bellack, 1987). Most social skills paradigms focus on explicit behavioral

efforts to build specific, appropriate social behaviors (and reduce inappropri-

ate behaviors) using techniques such as psychoeducation, modeling, role

play, practice, and feedback (Morrison & Bellack, 1987). Areas of training

vary considerably by program, but may include process-related aspects of

social skills such as eye contact, vocal volume and prosody, and gesturing,

or content-related topics such as making “I” statements, assertiveness

(Field & Test, 1975; Hersen, Turner, Edelstein, & Pinkston, 1975b), or con-

versation skills (Hansen, St Lawrence, & Christoff, 1985; Minkin et al.,

1976). SST programs report improvements in acquisition of specific skills

and patient self-report of efficacy; however, the external validity of assess-

ments of the efficacy of these programs has been largely lacking (e.g.,

Bellack, 1983; Liberman, 1982), and improvements on specifically-trained

skills often fail to transfer to untrained skills, community outcomes, or qual-

ity of life (Hogarty, Goldberg, & Schooler, 1974; Patterson &

Leeuwenkamp, 2008; Trower, 1980; Wallace et al., 1980).
Social motivation and reward
Another hypothesized contributor to social functioning deficits in psychosis

involves the role of anhedonia and amotivation. Since early descriptions of

schizophrenia (e.g., Bleuler, 1911; Krapelin, 1919), lack of involvement in

and motivation for pleasurable activities has been identified as a hallmark of

psychosis, and asociality in the context of treatment and relapse prevention

has been identified as an early indicator of symptom exacerbation, and

suggested as an assessment target in the rehabilitative milieu (Lukoff,
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Liberman, &Nuechterlein, 1986).More recent findings suggest that patients

with schizophrenia do, in fact, report a desire for social affiliation (Blanchard,

Park, Catalano, & Bennett, 2015; Gard, Fisher, Garrett, Genevsky, &

Vinogradov, 2009; McCarthy et al., 2018). However, evidence also suggests

that patients with schizophrenia and related disorders may experience

reduced anticipatory pleasure regarding social experiences (Campellone &

Kring, 2018; Campellone, Truong, Gard, & Schlosser, 2018; Engel,

Fritzsche, & Lincoln, 2016; Mueser et al., 1991), reduced positive and

increased negative affect in the context of social situations (McCarthy

et al., 2018), and both reduced social approach behaviors and increased social

avoidance behaviors (de la Asuncion, Docx, Sabbe, Morrens, & de Bruijn,

2015; Radke, Pfersmann, & Derntl, 2015). Fulford, Campellone, and Gard

(2018) proposed a model in which diminished social approach and reward

sensitivity, and heightened social avoidance and punishment sensitivity, may

interact in social situations to produce decreased social approach and antic-

ipatory pleasure prior to social engagement, disruptions in reward learning

and prediction errors in the social setting, and negative consolidation after

the social encounter is over. Because abnormalities in social reward

processing and motivation are thought to be distinct from skills deficits

(Fulford et al., 2018), some intervention efforts, including therapeutic com-

munities, milieu therapy, and group therapy have sought to increase social

exposure and reframe aspects of social reward and learning in a therapeutic

setting.

Therapeutic communities and milieu therapy
Based largely on the early observations of Bleuler (1911), the role of ther-

apeutic community settings for patients with schizophrenia was to harness

social and group processes as part of the treatment itself (Becker &

K€osters, 2012). These models emphasize community-style settings, or

milieus, as active elements of treatment, as opposed to “asylum-style” treat-

ment settings in which patients are treated largely in isolation, and social

engagement is not a focus. A systematic review (Lees, Manning, &

Rawlings, 1999) found support for the efficacy and effectiveness of thera-

peutic community treatment in terms of symptoms and social outcomes.

Similarly, Soteria, a therapeutic milieu environment started in the 1970s

in the United States and continued in Europe, emphasized social networks

and communal responsibilities in open treatment settings. These facilities are

staffed largely by nonmedical staff, and emphasize no or low-dose medica-

tion interventions. Soterias have been found to reduce psychotic symptoms
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similar to antipsychotic effects, and improve social adjustment more than

traditional medical intervention models (Mosher, 1999).

Group therapy
Group therapy interventions for patients with schizophrenia have histori-

cally been oriented toward providing a supportive, safe environment in

which patients could gain exposure to social settings, and practice and

develop experience with social engagement (Mosher & Keith, 1979). While

early findings were mixed, some evidence suggests that group therapy as part

of larger integrated treatment could be effective in both inpatient and out-

patient settings, and may offer particular benefit for socialization and inter-

personal skills outcomes (Claghorn, Johnstone, Cook, & Itschner, 1974;

Mosher & Keith, 1979; O’Brien et al., 1972). More recent evidence sup-

ports the utility of group therapy for social deficits through dynamic skills

and reinforcement learning (Elis, Caponigro, & Kring, 2013;

Kopelowicz, Liberman, & Zarate, 2006; Orfanos, Banks, & Priebe,

2015). A largemetaanalysis found that group-based interventions were supe-

rior to treatment as usual in reducing negative symptoms and improving

social functioning regardless of group orientation (Orfanos et al., 2015),

suggesting that there are some nonspecific benefits to group-format treat-

ment for patients beyond explicit skills training. Group interventions may

target both skills deficits and aberrant reward and motivation processes by

providing modeling, practice, and feedback experiences, as well as in vivo

opportunities to evaluate and modify expectancies, prediction errors, and

reinforcement learning in a relatively controlled and safe environment.

Psychosocial interventions that target social cognition
and/or social functioning directly: Targets and outcomes
In recent years, a number of group-based interventions have taken a

more targeted approach to improving social skills, social cognition, and

social functioning. In this section, our predominant focus is on broad-based

multimodal interventions for psychosis, with a strong evidence base. We do

not review pure SST or brief proof of concept social cognition approaches

but integrated, multielement psychosocial interventions that target and

report on social cognition and/or social functioning outcomes as part(s)

of the interventions. The vast majority of these approaches includes cogni-

tive remediation. The combination of cognitive remediation with social

cognitive or social rehabilitative approaches was driven largely by findings
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that both neurocognitive deficits and social cognitive impairments are pre-

dictive of poor community functioning (e.g., Ospina et al., 2018). Based on

models hypothesizing that some impairments in social functioning may be

related to cognitive impairment, the combined approach of strengthening

neurocognition to augment patients’ ability to maximally benefit from social

cognition and social rehabilitation interventions has been studied in several

paradigms.

In addition to significantly improving cognition, including social cogni-

tion, metaanalyses (McGurk, Twamley, Sitzer, McHugo, & Mueser, 2007;

Wykes, Huddy, Cellard, McGurk, & Czobor, 2011) have shown that, as a

heterogeneous group, cognitive remediation programs significantly enhance

psychosocial functioning, particularly when provided with adjunctive psy-

chosocial rehabilitation. Moreover, combining social cognition training

with traditional neurocognitive approaches to cognitive remediation, espe-

cially in group settings, is especially beneficial for functional outcome

(Mueller, Schmidt, & Roder, 2015). As such, we begin our review with

integrated cognitive remediation plus rehabilitation approaches, followed

by social cognitive interventions that incorporate other models, such as

cognitive-behavioral therapy, psychoeducation, and metacognitive training.
Integrated Psychological Therapy
Integrated Psychological Therapy (IPT), originally developed in Germany

(Brenner et al., 1994; Brenner, Stramke, Mewes, Liese, & Seeger, 1980),

is one of the first and most extensively used and studied group-based cog-

nitive remediation interventions for schizophrenia. IPT is a comprehensive

approach that combines group-based neurocognitive and social cognitive

remediation therapies. Five integrated treatment components are delivered

in a group setting over the course of 12–18weeks in a bottom-up fashion,

starting with basic neurocognitive abilities, followed sequentially and hier-

archically by social perception, verbal communication, social skills, and

interpersonal problem-solving. Groups are small, typically consisting of five

to eight participants who meet for 30–90minutes per session.

Unlike many other cognitive remediation programs, the neurocognitive

training in IPT is not computerized, and focuses on group-based strategic

planning and problem-solving rather than task repetition. Groups work col-

laboratively on basic cognitive exercises similar to those introduced in com-

puterized programs. The second IPT component, social cognition training

in social perception, emphasizes the accurate identification of relevant social



300 Kathryn E. Lewandowski et al.
information and reducing environmental distractions not relevant for social

understanding that may lead to overinterpreting or drawing conclusions not

consistent with reality. The third component, verbal communication, builds

on the prior neurocognitive and social-cognitive training to focus on

improving attention to and using reciprocity in conversations. The final

two treatment components, social skills and interpersonal problem-solving,

rely on more traditional behavioral skills interventions with established SST

and problem-solving methods to improve independent living, vocational

and interpersonal skills, and the analysis and application of various solutions

to social situations.

In a metaanalysis of 30 studies of IPT in schizophrenia (Roder, Mueller,

Mueser, & Brenner, 2006), IPTwas associated with significant andmedium-

sized improvements in neurocognition (Cohen’s d¼0.54), positive symp-

toms (d¼0.46), negative symptoms (d¼0.41), and psychosocial function

(d¼0.41), with beneficial effects lasting for as long as 8months.
Cognitive Enhancement Therapy
Cognitive Enhancement Therapy (CET) (Hogarty et al., 2004; Hogarty &

Greenwald, 2006) is another widely-used, well-studied integrated interven-

tion combining neurocognitive and social-cognitive training. CET is a

developmental approach, recognizing the importance of brain developmen-

tal processes around adolescence for the emergence and maturation of

cognition and secondary socialization processes, and, thus aiming to

“jump-start” cognitive development through enriched environmental and

socialization experiences (Hogarty & Flesher, 1999; Keshavan, 1999). Like

IPT, which CET was inspired by, the treatment values the power of the

group modality and the importance of addressing both the social and non-

social deficits that limit functional recovery in schizophrenia.

CET is an 18-month intervention comprised of 60hours of computer-

based neurocognitive training, along with 45 social-cognitive group ses-

sions. The intervention begins with the neurocognitive training, which

includes three components in the following bottom-up, hierarchical order:

attention training (months 0–4), memory training (months 5–11), and

problem-solving training (months 12–18). Unique to CET, the

neurocognitive training is administered in participant pairs with the assis-

tance of a therapist/coach. During the 1-hour sessions, the participant pair

takes turns working on the computerized cognitive exercise or keeping

score for the other partner while providing support and encouragement.
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A 5-minute break is taken mid-session for relaxation and further promotion

of socialization. The therapist/coach sets up and introduces the cognitive

exercises, helps participants with strategic problem-solving for the

neurocognitive exercises, applies concepts learned in the social-cognitive

group to neurocognitive training and everyday life, facilitates socialization,

and provides guidance and further support. This partnering and collabora-

tion in this triad provides a meaningful social component, enhancing

neurocognitive training with frequent opportunities for practicing social

cognition skills, strategizing, empowerment, improving treatment engage-

ment and motivation, and building familiarity and teamwork among the

small three-person group who ultimately becomes part of the larger

social-cognitive group.

The 1.5hour social-cognitive group sessions, which are comprised of

three to four participant pairs and their coaches, start after approximately

3months of neurocognitive training in attention. These 45 sessions are

highly structured, including psychoeducation, in-group exercises, and

homework assignments. The group curriculum spans three modules: Basic

Concepts (months 4–8), Social Cognition (months 9–14), and CET Appli-

cations (months 15–18). Basic Concepts includes education about schizo-

phrenia and its management, medication, stress and its regulation, aspects

of neurocognition and strategies for improvement, verbal communication

such as gistful thinking, and motivation. The Social Cognition module

addresses important aspects of social-cognitive abilities, such as discerning

emotional and other nonverbal cues, providing support, perspective-taking,

and social context appraisal. The last group module, CET Applications, is

directed toward applying and generalizing learned social-cognitive skills

to everyday situations, including social interactions, vocational settings,

and other meaningful activities.

In addition to the neurocognitive and group social-cognitive training,

CET tailors the intervention to the participant’s specific goals and challenges

through weekly one-on-one meetings between the participant and the ther-

apist/coach. Individual recovery plans are then developed from these goals

and needs. The rehabilitation approach is further personalized through

assessment of the participant’s cognitive style(s), a concept introduced by

Hogarty et al. (2004) to better characterize the greatest areas of cognitive

impairment the person is experiencing. Based on literature reviews of the

heterogeneous presentation of cognitive deficits in schizophrenia and their

own clinical experience, they identified three primary cognitive styles:

unmotivated, disorganized, and inflexible. Although these styles are viewed
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as dimensional and potentially overlapping, one cognitive style is typically

most prominent and helps to guide and adapt the CET treatment toward

the participant’s primary cognitive challenges.

CET has been listed by the US Substance Abuse and Mental Health Ser-

vices Administration (SAMHSA) as an evidence-based practice for schizo-

phrenia. Its efficacy has been shown across randomized clinical trials (RCTs)

of both chronic (Hogarty et al., 2004) and early course schizophrenia (Eack

et al., 2009), with significant and medium-to-large improvements demon-

strated in neurocognition and social cognition, as well as functioning (see

Fig. 1). Notably, of these outcomes assessed, the greatest gains from CET

were observed in social cognition at 24-month follow-ups, particularly

for individuals with early course schizophrenia. CET also significantly

improves negative symptoms with medium-sized effects (d¼0.61) (Eack,

Mesholam-Gately, Greenwald, Hogarty, & Keshavan, 2013), and it has been

shown to be an effective treatment in people with schizophrenia whomisuse

alcohol and/or cannabis, with significant and large improvements found in

social cognition (d¼1.13), social adjustment (d¼0.92), and neurocognition

(d¼0.86) (Eack et al., 2015).
Neuropsychological Educational Approach to Remediation
TheNeuropsychological Educational Approach toRemediation (NEAR) is

an entirely group-based, clinician-led cognitive remediation treatment for a

range of psychiatric conditions including schizophrenia (Medalia, Revheim,

& Casey, 2002; Medalia, Revheim, & Herlands, 2009). Computerized

training is integrated with “bridging groups” of three to nine participants

to apply learned skills to daily functioning. NEAR, unlike the majority of

other cognitive remediation interventions, is not wedded to nor does it

require use of specific software programs for the computerized training,

but allows for utilization of any relevant and engaging, commercially avail-

able software for targeting neurocognitive deficits.

While NEAR does not specifically target social cognition, the bridging

groups incorporate discussions and in-group exercises for generalizing

trained neurocognitive abilities to everyday life, including social relation-

ships. The bridging groups format, as with other group approaches, may also

enhance social functioning. Moreover, NEAR uniquely uses peer leaders

during both the computerized training and bridging groups. Because NEAR

has rolling admissions, peer leaders are those who have more experience

with the computerized and bridging group activities than newer
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participants. These peer leaders can thus provide additional training and

guidance, serve as mentors, and illustrate the benefits of the intervention

for the newer NEAR participants, as well as facilitate motivation and

engagement, and build self-confidence and social skills for both the newer

participants and themselves.

Given NEAR’s flexible approach, it has been broadly implemented in

various community agencies, and its efficacy has been examined in a number

of studies; though, at times, the rigor of the evidence base has been limited

by small sample sizes, or not being published in peer-reviewed literature

(Keefe et al., 2012; Medalia & Freilich, 2008).While most studies have eval-

uated cognition and functional outcomes, one randomized controlled trial

and a few community-based investigations have examined the impact of

NEAR on measures of psychosocial functioning. In a multisite randomized

waitlist control trial conducted in Australia (Rogers & Redoblado-Hodge,

2006), individuals with schizophrenia exposed to 20–30 sessions of NEAR

over the course of 15weeks showed significant improvements in social and

occupational functioning relative to a control group. NEAR was also found

to improve treatment engagement and goals in a sample of mixed-diagnosis

outpatients at an inner city Intensive Psychiatric Rehabilitation Treatment

program (Revheim, Kamnitzer, Casey, & Medalia, 2001).
Functional Remediation
Functional Remediation (FR) is an intervention developed for people with

bipolar disorder, including presentations with psychotic symptoms. As the

name suggests, FR’s primary aim is improving functional outcomes, includ-

ing psychosocial functioning, rather than just cognition (Vieta, Torrent, &

Martinez-Aran, 2014). Originally developed in Spain (Martı́nez-Arán et al.,

2011), this manualized, evidence-based intervention focuses on psycho-

education about neurocognitive deficits and their impact on everyday life,

as well as the application of learned cognitive skills and other strategies to

improve daily functioning, particularly in social and occupational domains.

FR includes 21 weekly sessions, each lasting 90minutes, and is designed for a

group format, but can also be adapted by clinicians for individual work with

patients.

Sessions include practical daily life examples, individual and group tasks,

and homework. They cover a broad range of topics such as cognitive skills,

interpersonal relationships, autonomy, communication and stress manage-

ment, as well as varied approaches such asmodeling techniques, role-playing,
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self-instructions, verbal instructions, positive reinforcement, and meta-

cognitive cues. Strategies and tasks are designed for performance and repeti-

tion in the clinic and at home, and can involve family or other caregivers to

help facilitate and reinforce at-home practice.

The first RCT of FR was a multisite investigation in Spain conducted

with 239 euthymic outpatients with bipolar I or II disorder, including

61% in the FR group who had a lifetime history of psychotic symptoms

(Torrent et al., 2013). After finishing the 21-week intervention, with 183

completers, the FR group showed a large and significantly improved func-

tional outcome (d¼0.93) compared with a treatment-as-usual (TAU)

group. The functional gains were specifically observed in interpersonal

and occupational domains. These positive effects of FR lasted for 6months

after the final session of the intervention (1year after baseline) (Bonnin et al.,

2016); however, when functional outcomes were analyzed in detail, the

improvements were only maintained for global functioning and the auton-

omy domain indices.
Neurocognitive Enhancement Therapy
Neurocognitive Enhancement Therapy (NET) is a 26-week intervention

comprised of three components: up to 5hours per week of computer-based

neurocognitive training, feedback on cognitive performance in the work-

place, and a weekly social processing group. While NET has been studied

in multiple investigations, only one (Bell, Bryson, Greig, Corcoran, &

Wexler, 2001) examined social functioning or social cognition, specifically

affect recognition, as one of the outcomes. Results showed that NET plus

work therapy, compared with work therapy alone, significantly improved

affect recognition in a sample of individuals with schizophrenia-spectrum

disorders.
Combined theory of mind and cognitive remediation therapy
This integrated approach was designed to address theory of mind (ToM) dif-

ficulties in schizophrenia through a combination of computerized cognitive

remediation therapy (CRT) (via CogPack Software, http://www.

markersoftware.com), and one of two recently developed, clinician-led

social cognitive group interventions: Social Cognitive Training (SCT) or

Theory of Mind Intervention (ToMI) (Bechi et al., 2012, 2013, 2015).

SCT uses short videos showing social interactions to address emotion rec-

ognition and ToM abilities, and is conducted in 1-hour sessions/week over

http://www.markersoftware.com
http://www.markersoftware.com
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the course of 12weeks. The ToMI uses comic strips, also showing social

interactions, to target cognitive and affective aspects of ToM, and is imple-

mented in 1-hour sessions/twice a week for a total of 18 sessions. Both SCT

and ToMI include groups of about five members, and sessions end with

guided discussions of hypothesized interpretations of the social interactions.

The CRT is comprised of two 1-hour sessions/week over a 12-

week period.

The efficacy of this approach for improving ToM in schizophrenia has

been demonstrated in two prospective controlled studies compared with

usual rehabilitative interventions (Bechi et al., 2012, 2013) and an RCT

using an active control group (newspaper discussion) comparison (Bechi

et al., 2015). The RCT further showed that the ToM improvements were

not related to baseline neurocognitive or social cognitive performance, nor

to the positive changes in these domains after the interventions.
Cognitive Adaptation Training
Considered an adaptation or compensatory approach, Cognitive Adaptation

Training (CAT) (Velligan et al., 2000) uses a combination of individualized

cognitive-behavioral assessment, skills training, and personally-tailored

environmental supports or modifications to circumvent some of the cogni-

tive impairments associated with schizophrenia. Examples of environmental

supports include signs, checklists, calendars, reminder notes, hygiene sup-

plies, and pill containers. CAT can be particularly beneficial or well-suited

for those with lower intellect who may experience more challenges with

many social cognition training programs that often place more demand

on cognitive functioning or rely on more advanced vocabulary or concep-

tual understanding. CAT has been shown to produce significant improve-

ments in global and social functioning, motivation, medication adherence,

and positive symptoms, as well as reductions in psychiatric relapse in schizo-

phrenia (Velligan et al., 2000, 2006).
Cognitive Behavioral Social Skills Training
Cognitive Behavioral Social Skills Training (CBSST) is the first integrated

psychosocial approach systematically combining elements of cognitive

behavioral therapy (CBT) and SST (Granholm et al., 2005; McQuaid

et al., 2000). Originally developed to improve social functioning and quality

of life in older individuals with chronic schizophrenia, symptoms are con-

sidered secondary targets. CBSST is flexible and personalized, and guided by
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a treatment manual with descriptions of skills and homework assignments

(Granholm, McQuaid, & Holden, 2016).

The intervention is divided into three modules: CBSST Thought Chal-

lenging or Healthy Thinking Module, CBSST Social Skills Training Mod-

ule, and the CBSST Problem Solving Module. These modules consist of

age- and illness-sensitive psychoeducation in cognitive and behavioral cop-

ing skills (e.g., for health and financial challenges), social functioning,

problem-solving, and compensatory supports for neurocognitive deficits

(written materials, mnemonic strategies, repetition, etc.), as well as tech-

niques such as role-playing of communication skills, thought challenging

(e.g., simple steps such as the 3 Cs—Catch It, Check It, Change It), and

problem-solving training. There are typically 18 weekly sessions in either

a group or individual format, though the exact number of sessions can vary,

and, because the modules are self-contained, the intervention can be

designed with rolling admissions for participants to enter at the beginning

of any module.

Like CET, CBSST has been recognized by SAMHSA as an evidence-

based practice for schizophrenia. It is a well-studied intervention, and its effi-

cacy has been demonstrated across multiple investigations, including several

RCTs with comparisons to TAU, as well as active goal-focused supportive

contact groups. The first RCT pilot study was conducted in 2002 by

Granholm, McQuaid, McClure, Pedrelli, and Jeste (2002), but only

included 15 people, and just focused on CBSST’s beneficial effects on pos-

itive and depressive symptoms. Outcomes of subsequent larger RCTs have

shown that middle-aged to older individuals with schizophrenia who

received CBSST performed significantly better on measures of social func-

tioning and independent living skills (Granholm et al., 2005, 2007;

Granholm, Holden, Link, & McQuaid, 2014; Granholm, Holden, Link,

McQuaid, & Jeste, 2013), as well as cognitive insight (Granholm et al.,

2005), experiential negative symptoms (amotivation/asociality), and defeat-

ist performance attitudes (Granholm et al., 2014) relative to TAU and sup-

portive contact control groups. Medium-sized effects were typically

observed across the different assessment measures, and it is notable that

one of these studies (Granholm et al., 2014) examined a broader age range,

18–65. Furthermore, the beneficial impact of CBSST on social functioning

and independent living skills has been shown to persist for up to 1year after

the completion of CBSST (Granholm et al., 2007, 2014).

While CBSST was developed for and mostly studied in samples of older,

chronically ill people with schizophrenia, a preliminary feasibility study of
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CBSST for first-episode psychosis (Herman, Shireen, Bromley, Yiu, &

Granholm, 2018) showed that CBSST group participation was associated

with significant and medium effects on measures of adaptive functioning

(including social competence) and independent living skills, as well as large

effects on a global index of social and occupational functioning. These pos-

itive changes were also maintained at 3-month follow-up. The effects of

CBSST for young individuals at risk for psychosis are currently being

studied.
Functional Adaptation Skills Training
Like CBSST, Functional Adaptation Skills Training (FAST) integrates com-

ponents of CBT and SST for older populations of English-speaking (FAST)

and Spanish-speaking (PEDAL) individuals with schizophrenia and other

psychoses (Patterson et al., 2003, 2005, 2006). FAST consists of 24

clinician-led, semiweekly, 120-minute group sessions, which rely on a

highly structured group curriculum comprised of psychoeducation, home-

work, and in-session practice and behavioral modeling using role play.

FAST has been found to improve social function and negative symp-

toms, with effects lasting up to 6months (Patterson et al., 2005). When

FAST was combined with cognitive remediation in an RCT (Bowie,

McGurk, Mausbach, Patterson, & Harvey, 2012), significantly greater func-

tional improvements were observed than those demonstrated from either

FAST or cognitive remediation alone. Such findings again point to the

unique and powerful benefits of broad, multielement psychosocial

interventions.
Metacognitive training
Metacognitive training (MCT) for psychosis (Moritz et al., 2014) aims to

improve awareness, insight and understanding of cognitive biases or distor-

tions (e.g., jumping to conclusions) that are the basis for delusions, and uses a

hybrid of CBT and psychoeducation methods, including progressive prac-

tice of metacognitive exercises, to correct these biases. MCT also concen-

trates on enhancing awareness of cognitive strengths and challenges, as well

as understanding the impacts of cognitive difficulties on everyday life and

methods for mitigating these impacts. While MCT is similar to CBT,

MCT is typically more focused on social cognition and neurocognitive pro-

cesses, especially the “how” of thinking.
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TheMCTmanualized training program is available at no cost in a group

format (http://www.uke.de/mct) (Moritz, Veckenstedt, Bohn, Kother, &

Woodward, 2013; Moritz, Vitzthum, Randjbar, Veckenstedt, &

Woodward, 2010), and in an individualized format (MCT+; http://

www.uke.de/mct_plus) (Moritz, Veckenstedt, Randjbar, Vitzthum, &

Woodward, 2011).MCT is comprised of eight modules: Attribution, Jump-

ing to Conclusions I, Changing Beliefs, To Empathize I, Memory, To

Empathize II (ToM second order), Jumping to Conclusions II, and Mood

and Self-Esteem.While, as noted, the primary target ofMCT is positive psy-

chotic symptoms, MCT+ also addresses negative symptoms, as well as indi-

vidual symptoms and recovery plans. Moreover, the latest versions of MCT,

as well as MCT+, incorporate exercises for managing social difficulties.

Multiple studies, including recent metaanalyses (Eichner & Berna, 2016;

Liu, Tang, Hung, Tsai, & Lin, 2018; van Oosterhout et al., 2016), have

demonstrated the efficacy of MCT; however, the primary outcomes have

been positive symptoms, particularly delusions, jumping to conclusions,

and acceptance/subjective effectiveness. Fewer studies have examined social

cognition or social functioning outcomes, though some promising findings

have emerged with MCT showing positive impacts on satisfaction with

interpersonal relations (Moritz et al., 2011), ToM (Ochoa et al., 2017;

Rocha & Queirós, 2013), and social perception, emotion recognition,

and social functioning (Rocha & Queirós, 2013). In the latter MCT study

(Rocha & Queirós, 2013), MCT was combined with Social Cognition and

Interaction Training.

Summary, limitations, and future directions

Summary

Interventions targeting social functioning have largely been guided by prev-

ailing frameworks for understanding social deficits in psychosis, and the rec-

ognition of social engagement as a key treatment target in this population.

Early formulations focused on skills training based on the behavioral model

of social skills deficits in patients with psychosis. More recently-developed

social cognitive interventions have incorporated research findings showing

complex interactions between social cognition, neurocognition, metacog-

nition, and reward and motivation related to social engagement, together

with social skills rehabilitation and social context models, to create multi-

dimensional interventions aimed at targeting multiple aspects of sociality.

Overall there is good evidence for the efficacy of a number of interventions,

http://www.uke.de/mct
http://www.uke.de/mct_plus
http://www.uke.de/mct_plus
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and newer programs have found more convincing evidence of transfer of

treatment effects to community-based measures and recovery goals. How-

ever, some limitations remain (Horan & Green, 2017).
Limitations
First, how outcomes should be measured in terms of efficacy has been a

longstanding challenge that remains unresolved. Early studies of SST found

that skills were acquired successfully; however, assessments often lacked

psychometric validation (Morrison & Bellack, 1987). For example, early

assessments of social skills often relied on judges or raters to assess whether

a patient was “skilled” or “unskilled” based on a social interaction

(e.g., Argyle et al., 1974; Eisler & Frederiksen, 1980; Hersen, Turner,

Edelstein, & Pinkston, 1975a), lacking specificity of which component

behaviors were contributing to the assessment. Measurement of social treat-

ment effects continues to be a concern due to limited psychometric support,

despite development of a number of tests of various aspects of social cogni-

tion. The Social Cognition Psychometric Evaluation (SCOPE) study found

that limited psychometric data are available for most measures of social cog-

nition (Pinkham et al., 2014). As described in Chapter 9, only two measures

evaluated by the SCOPE study—the Bell Lysaker Emotion Recognition

Task and the Hinting task—had strong psychometric properties. Three

others—the Emotion Recognition Task, the Reading the Mind in the Eyes

Task, and The Awareness of Social Inferences Test—had moderate psycho-

metric properties, and further studies were recommended. Other tasks were

found to show poor psychometrics, and their use was cautioned (Pinkham,

Penn, Green, & Harvey, 2016).

In addition to limitations in psychometrics, many measures lack clear

evidence of generalizability to real-world settings (Figueira & Brissos,

2011; Priebe, 2007). Early assessments often failed to account for environ-

mental effects on social functioning, and lacked external validity (Bellack,

1983; Liberman, 1982;Morrison & Bellack, 1987). Additionally, inadequate

attention was paid to the generalization of skills acquisition to daily function-

ing (Morrison & Bellack, 1987). Consistent with these early reports, recent

studies have shown that social functional capacity, as measured in a labora-

tory setting under optimal conditions, may not correlate with real world

social functional behavior (Bowie et al., 2012; Gupta, Holshausen,

Mausbach, Patterson, & Bowie, 2012; Leifker, Bowie, & Harvey, 2009;

Menendez-Miranda et al., 2015). Thus, improvements in social processing
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or functioning on a lab measure may not translate to improved social func-

tioning in daily life.
Future directions
Careful development and validation of assessments of social cognition, social

capacity, and social functioning are still needed. Novel methods for assess-

ment of social cognitive ability and real-world social functioning, such as

experience sampling or ecological momentary assessment (EMA) tech-

niques, have been used to capture not only what patients are able to do

in a laboratory setting, but what they are actually doing in the real world,

accounting for contextual aspects of sociality without the confounds of ret-

rospective reporting or controlled laboratory and testing settings (e.g.,

Granholm, Loh, & Swendsen, 2008; Schneider et al., 2017; Chapter 10).

EMA also permits evaluation of the of the social environment as a key var-

iable. EMA is feasible in patients with psychosis (Granholm et al., 2008), and

recent findings have shown complex interactions among patient character-

istics, mood, behavior, and context (e.g., Depp et al., 2016; Granholm, Ben-

Zeev, Fulford, & Swendsen, 2013). Last, precisely defining meaningful

functional outcomes is key. As noted herein, social functional capacity

may not be strongly associated with social functional behavior in real-world

settings. Studies must decide which outcome is being targeted, select assess-

ments that are valid measures of that target, and interpret findings in the con-

text of the assessments that are being used.

Novel intervention techniques targeting social cognition and social

functioning are continuing to be developed based on an evolving literature

regarding frameworks for understanding social cognitive deficits in psycho-

sis. For example, the importance of ecological validity is not just an issue in

assessment, but may also limit generalizability of interventions to real world

settings. The use of mobile devices to deliver interventions in contextually

relevant settings may help patients to learn and apply skills and concepts in

ways that bridge the gap between the clinic and the real world (Depp et al.,

2010; Myin-Germeys, Klippel, Steinhart, &Reininghaus, 2016). For exam-

ple, a recent randomized controlled trial of a virtual-reality based CBT inter-

vention targeting paranoid ideation to increase social engagement was

feasible, and showed significant effects on paranoia and anxiety, although

the authors did not find transfer to increased socialization (Pot-Kolder

et al., 2018).
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As can be seen in the preceding sections, with the exception of FR

(Martı́nez-Arán et al., 2011), which was developed explicitly for patients

with bipolar disorder, the vast majority of these programs were developed

based on models of social deficits in schizophrenia, and subsequently applied

to this population. Interventions developed based on models of social cog-

nitive and functional impairments in related populations, such as patients

with affective psychosis, are needed. Indeed, some evidence suggests that

social cognitive deficits may differ between patients with affective and non-

affective psychosis, highlighting this need.

Interventions targeting social cognition and social functioning for

patients with psychosis have been developed, and are evolving with advanc-

ing models of social cognitive dysfunction in this population. The evidence

supports the use of these treatments in patients, and continued development

of programming for patients with related illnesses and with enhanced eco-

logical validity.
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