
854

Schizophrenia Bulletin vol. 38 no. 4 pp. 854–864, 2012 
doi:10.1093/schbul/sbq171
Advance Access publication on February 23, 2011

© The Author 2012. Published by Oxford University Press on behalf  of the Maryland Psychiatric Research Center. All rights reserved. 
For permissions, please email: journals.permissions@oup.com

Social Cognition in Schizophrenia, Part 1: Performance Across Phase of Illness

Michael F. Green*,1,2, Carrie E. Bearden1,3, Tyrone D. Cannon1,3, Alan P. Fiske4, Gerhard S. Hellemann1, William
P. Horan1,2, Kimmy Kee1,2,5, Robert S. Kern1,2, Junghee Lee1,2, Mark J. Sergi1,2,6, Kenneth L. Subotnik1, Catherine
A. Sugar1,7, Joseph Ventura1, Cindy M. Yee1,3, and Keith H. Nuechterlein1,3

1Department of Psychiatry and Biobehavioral Sciences, University of California, Los Angeles, CA; 2Veterans Administration Greater Los
Angeles Healthcare System, Los Angeles, CA; 3Department of Psychology, University of California, Los Angeles, CA; 4Department of
Anthropology, University of California, Los Angeles, CA; 5Department of Psychology, California State University, Channel Islands,
Camarillo, CA; 6Department of Psychology, California State University, Northridge, CA; 7Department of Biostatistics, University of
California, Los Angeles, CA

*To whom correspondence should be addressed; University of California Los Angeles Semel Institute for Neuroscience and Human
Behavior, 300Medical Plaza, Room2263, LosAngeles, CA90095-6968,USA; tel: 310-794-1993, fax: 310-825-6626, e-mail:mgreen@ucla.edu

Social cognitive impairments are consistently reported in
schizophrenia and are associated with functional outcome.
We currently know very little about whether these impair-
ments are stable over the course of illness. In the current
study, 3 different aspects of social cognition were assessed
(emotion processing, Theory of Mind [ToM], and social
relationship perception) at 3 distinct developmental phases
of illness: prodromal, first episode, and chronic. In this
cross-sectional study, participants included 50 individuals
with the prodromal risk syndrome for psychosis and 34 de-
mographically comparable controls, 81 first-episode
schizophrenia patients and 46 demographically comparable
controls, and 53 chronic schizophrenia patients and 47 de-
mographically comparable controls. Outcome measures in-
cluded total and subtest scores on 3 specialized measures of
social cognition: (1) emotion processing assessed with the
Mayer-Salovey-Caruso Emotional Intelligence Test, (2)
ToM assessed with The Awareness of Social Inference
Test, and (3) social relationship perception assessed the
Relationships Across Domains Test. Social cognitive per-
formance was impaired across all domains of social cogni-
tion and in all clinical samples. Group differences in
performance were comparable across phase of illness,
with no evidence of progression or improvement. Age
had no significant effect on performance for either the clin-
ical or the comparison groups. The findings suggest that
social cognition in these 3 domains fits a stable pattern
that has outcome and treatment implications. An accompa-
nying article prospectively examines the longitudinal sta-
bility of social cognition and prediction of functional
outcome in the first-episode sample.
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Introduction

Cognitive factors in schizophrenia can be roughly divided
into 2 general types: nonsocial neurocognition and social
cognition. Most research on cognition in schizophrenia
has focused on neurocognition, including learning and
memory, vigilance/attention, speed of processing, reason-
ing and problem solving, and working memory.1,2 Social
cognition generally refers to mental operations that
underlie social interactions, including perceiving, inter-
preting, managing, and generating responses to socially
relevant stimuli, such as the intentions and behaviors
of others.3–5

Research on social cognition in schizophrenia has in-
creased dramatically over the past decade.6,7 Social cog-
nition may provide insights into the development and
persistence of functional disability in schizophrenia.8

Furthermore, several independent data sets that have
modeled determinants of outcome found that social cog-
nition acts as a mediator between neurocognition and
real world functioning, suggesting that it is more proxi-
mal to daily functioning.9–12 Consistent with its role as
a mediator, social cognition can explain variance in cer-
tain areas of functioning beyond that explained by neuro-
cognition alone (ie, has incremental validity).11–13

Several reviews and meta-analyses have established
that patient-control differences on a range of social cog-
nitive measures are large and persistent,14–17 at least in
the chronic phase of illness. However, it is unclear
whether the impairment is present at the start of illness,
whether it exists prior to the onset of illness, whether the
degree of impairment progressively increases or decreases,
or whether such changes apply across multiple social cog-
nitive domains. Only a few studies have examined social
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cognition across different phases of illness. One study ex-
amined face and voice affect recognition in separate
groups of patients with early-stage and chronic schizo-
phrenia compared with a single control group and found
that the impairment was greater in the chronic group.18

Three publications from a North American network of
early intervention sites compared social cognition perfor-
mance in prodromal (clinical high risk), first-episode, and
chronic patient samples with a single control group.19–21

Findings from these studies are somewhatmixed regarding
social cognition in the prodromal sample. One study
reported no difference between prodromal subjects and
controls in face and voice emotion perception,20 1 reported
no differences between these groups on a Theory of Mind
(ToM) task,21 and 1 reported differences with controls on
emotion discrimination but not emotion identification.19

Two of these studies included a chronic sample and
reported comparable levels of social cognitive impairment
for both early stage and chronic groups.19,20

The existing studies are mixed but suggest that social
cognition measures (eg, facial affect identification and
discrimination) start out relatively intact in the prodro-
mal phase and then worsen with onset of illness. The
results are equivocal regarding differences between re-
cent- onset and chronic schizophrenia patients. The de-
sign of the prior studies with prodromal samples,
however, makes it difficult to make strong claims about
progression because they used a single control group for
all clinical samples, even though the samples differed in
key demographic variables. Amore direct test of progres-
sion of social cognitive impairment would include sepa-
rate comparison groups that match the clinical groups in
terms of age, gender, and parental education. Also, most
of the existing studies focused on perception of affect and
only 1 considered ToM, so including a range of social
cognitive domains is valuable.

For the current study, our selection of the subdomains
of social cognition was guided by the 3 ‘‘cognitive con-
stituents’’ of meaningful social interaction identified by
social scientists—(1) models or rules for interactions,
(2) capacities to understand other minds, and (3) emo-
tional communication.22 We identified areas of social
cognition that map directly onto these 3 cognitive constit-
uents, namely social/relationship perception, ToM, and
emotion processing. Previously developed measures of
ToM and emotion processing were available; however,
no such measure of social relationship perception existed
so we developed and validated a new measure in this
area.23

For each social cognitive measure, we assessed 6
groups of subjects: participants who were considered
to be putatively prodromal for psychosis (referred to
as prodromal in this article for simplicity), first-episode
schizophrenia patients, and chronic schizophrenia
patients, as well as demographically comparable control
subjects for each of the clinical groups. We previously

demonstrated the psychometric properties and validity
for these measures in subjects drawn from the same
sample of chronic schizophrenia patients,23–25 but social
cognitive performance data for prodromal risk syndrome
and first-episode patients have not been published.
The goal of this cross-sectional study was to assess the
stability of any deficits in these 3 domains of social cog-
nition across phases of illness. An accompanying article
follows up on these findings to examine the longitudinal
stability and prediction of outcome within the first-
episode sample.26

Methods

Participants

The participants were recruited through the University
of California Los Angeles (UCLA) Center for Neurocog-
nition and Emotion in Schizophrenia. Participants in-
cluded 50 subjects with the prodromal risk syndrome
for psychosis and 34 demographically comparable
controls, 81 first-episode schizophrenia patients and 46
demographically comparable controls, and 53 chronic
schizophrenia patients and 47 demographically compara-
ble controls (see table 1). The research was approved by
the UCLA Institutional Review Board, and all partici-
pants provided written informed consent or assent
(parental consent was also obtained for minors) after
study procedures were fully explained.
Psychiatric diagnosis was established (in the case of

chronic participants, they were reconfirmed) with the
Structured Clinical Interview for Diagnostic and Statisti-
cal Manual of Mental Disorders, Fourth Edition, (DSM-
IV) (SCID-P).27 Training of diagnostic interviewers was
conducted within the Center and involved viewing video-
tapes and conducting live interviews to establish ade-
quate inter-rater reliability. A minimum kappa of 0.75
was required of raters on symptom presence. Final diag-
nosis was determined during case conferences following
presentation and review of interview data and collateral
information (eg, medical records, informants).

Prodromal Samples. The prodromal participants were
between the ages of 15 and 35 years and did not meet
DSM-IV criteria for schizophrenia, schizophreniform,
or schizoaffective disorder as assessed by the SCID-P.27

Instead, they met criteria for 1 of 3 prodromal syndrome
categories, including: (1) attenuated (subthreshold)
psychotic symptoms (n = 37), (2) transient recent-onset
psychotic symptoms (n = 13), or (3) a substantial drop in
social/role functioning in conjunction with schizotypal
personality disorder diagnosis or a first-degree relative
with a psychotic disorder (n = 5), as assessed by the
Structural Interview for Prodromal Symptoms (SIPS)28;
1 participant qualified for both syndromes 1 and 3 and 4
for both syndromes 2 and 3. The control participants
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fortheprodromalsampledidnotmeetDSM-IVcriteriafor
any psychiatric disorder as determined by the SCID-P,27

didnotmeetcriteria foranyof the3prodromalsyndromes,
and did not have a first-degree family member with a
psychotic disorder. Clinical interviews were conducted
both with the patient and with a collateral informant
(typically the mother) whenever possible. Additional ex-
clusion criteria for both clinical and control participants
included the presence of a neurological disorder, drug or
alcohol abuse or dependence within the last 6 months
(based on interview), pregnancy (based on self-report), in-
sufficient English fluency, and/or intelligence quotient
(IQ) below 70 (based on review of records).
Regarding medication, 10 of the 50 prodromal clinical

subjects had no history of psychiatric treatment and were
not taking medication at the time of assessment. Seven-
teen were taking a second-generation antipsychotic
mediation at the time of assessment, 12 were taking selec-
tive serotonin reuptake inhibitor antidepressants, 3 were
taking other antidepressants, 5 were taking a mood sta-
bilizer, 3 were taking benzodiazepines, and 1 was taking
a psychostimulant. All participants were recruited via ad-
vertising through the StaglinMusic Festival Center of the
Assessment and Prevention of Prodromal States at
UCLA. Detailed information on recruitment procedures,
inclusion criteria, inter-rater reliability, and case consen-
sus procedures is described elsewhere.29

First-Episode Samples. The first-episode clinical sample
included outpatients between 18 and 45 years of age
(though only 1 subject was >35 years) with a diagnosis
of schizophrenia (n = 46), schizoaffective disorder (n =

10), or schizophreniform disorder (n = 25) determined
by a SCID-P27 with confirmation of their diagnosis
by a senior diagnostician from the Center’s Functional
Outcome and Symptom Assessment Core. All first-
episode patients were participants in the Aftercare
ResearchProgram,which recruits patients fromanumber
of local public and private hospitals and from referrals
from community outpatient facilities and providers.
Aftercare Research Program patients receive treatment
while participating in ongoing research projects. All
patients had their first psychotic episode within 2 years
prior to participation in this study, with most patients
recovering from their first episode of schizophrenia at
the time of entry. All participants understood spoken
English sufficiently to comprehend testing procedures
and exhibited no physical or language impairment that
could adversely affect task performance. Patients with
IQ< 70 or histories of traumatic brain injury or clinically
significant neurological disorder (based on medical
records) were excluded. Patients were also excluded if
there was evidence of alcohol and or substance abuse
in the past 6 months, if psychotic symptoms were drug
induced, or if substance use was a dominant factor in
the course of illness (all based on interview and records).
Female patients were excluded if they were pregnant at
time of study entry (based on self-report). At the time
of testing, patients were clinically stabilized on oral
risperidone. Twelve patients received concomitant anti-
cholinergic medications. When clinically acceptable, an-
ticholinergic medications were discontinued for at least
48 hours before the test session to reduce anticholinergic
effects.

Table 1. Sample Characteristics by Group Across Phase of Illness

Demographic Clinical Samples
Comparison
Samples Statistics

Prodromal Sample size 50 34
Number of Female (%) 14 (28) 15 (44) X2 (1 df) = 2.33, P = .13
Age 18.25 (3.12) 18.95 (2.91) t82 = 1.03, P = .30
Parental education (SD) 15.56 (2.73) 16.73 (3.03) t82 = 1.85, P = .07
Clinical ratings SANS total = 8.06 (4.26)

SAPS total = 3.49 (2.53)
First episode Sample size 81 46

Number of Female (%) 20 (25) 17 (37) X2 (1 df) = 2.14, P = .14
Age (SD) 22.02 (4.18) 22.20 (3.51) t125 = 0.23, P = .81
Personal education (SD) 12.50 (1.96) 13.86 (1.97) t125 = 3.73, P < .01
Parental education (SD) 13.88 (3.66) 13.52 (4.07) t121 = 0.51, P = .61
Clinical ratings SANS total = 11.65 (4.47)

SAPS total = 6.87 (4.24)
Chronic Sample size 53 47

Number of Female (%) 18 (34) 13 (28) X2 (1 df) = 0.46, P = .50
Age 34.77 (7.89) 33.02 (5.32) t98 = 1.29, P = .20
Personal education (SD) 13.96 (1.64) 14.45 (1.69) t98 = 1.45, P = .15
Parental education (SD) 15.09 (3.01) 14.44 (2.82) t98 = 1.11, P = .27
Clinical ratings SANS total = 8.92 (5.14)

SAPS total = 3.88 (3.13)

Note: SANS, Scale for the Assessment of Negative Symptoms; SAPS, Scale for the Assessment of Positive Symptoms.
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Healthy control participants were recruited through
local newspapers, websites, and posted advertisements.
Exclusion criteria for healthy controls included a diagno-
sis of any DSM-IV Axis I psychotic disorder, bipolar dis-
order, recurrent or current major depressive disorder,
obsessive-compulsive disorder, post-traumatic stress dis-
order, current or past alcohol or substance dependence
or current abuse assessed with the SCID-P, and/or
paranoid, schizoid, or schizotypal personality disorder,
assessed using the SCID-II.30 Controls were also ex-
cluded if they met criteria for a prodromal state, as
assessed by the SIPS. Potential controls who had histories
of neurological disorder or traumatic brain injury, had
IQ < 70, had limited fluency in English, were currently
pregnant, or had a first-degree relative with a psychotic
disorder (all based on self-report) were also excluded. The
goal was to recruit control participants who would be
similar to the patients in gender, age, race, and parental
education.

Chronic Samples. The clinical chronic sample included
outpatients with diagnosis of schizophrenia (n = 48) or
schizoaffective disorder depressive type (n = 5), deter-
mined by the SCID-P,27 and all available collateral
information. All patients were required to have been
past participants of the Aftercare Research Program
(described above). Inclusion criteria required the first
psychotic episode to have been at least 5 years prior to
study participation. Other than time, since first psychotic
episode and maximum age, the selection criteria were the
same as described above for the first-episode sample.
At the time of testing, patients were clinically stabilized
on a variety of first-generation (n = 12) and second-
generation (n = 43) antipsychotic medications, with 6
patients receiving both types. Four patients were not
receiving antipsychotic medications. Eleven patients re-
ceived concomitant anticholinergic medications, and as
with the first-episode sample, medication was stopped
for at least 48 hours when clinically acceptable. The
healthy participants were recruited through local news-
paper, website, and posted advertisements. Exclusion
criteria for healthy controls were the same as for the
first-episode sample.

Measures

Mayer-Salovey-Caruso Emotional Intelligence Test
2.0. The Mayer-Salovey-Caruso Emotional Intelli-
gence Test (MSCEIT) is a self-report instrument that
consists of 141 items and 8 ability subscales, which assess
4 components (branches) of emotion processing.31 In this
study, the tester administered the MSCEIT test booklet
individually to the participant and responses were later
entered for computer scoring. The first branch, ‘‘Identi-
fying Emotions,’’ has 2 subscales measuring emotion
perception in faces and pictures (eg, identifying the

degree to which certain feelings are expressed by a color
photograph of a human face). The second branch, ‘‘Us-
ing Emotions’’ (to facilitate cognition), contains 2 sub-
scales examining how mood enhances thinking and
reasoning and which emotions are associated with which
sensations (eg, asking subjects to evaluate the usefulness
of different emotions that best assisted a specific cogni-
tive task and behavior). The third branch, ‘‘Understand-
ing Emotions,’’ has 2 subscales that measure the ability to
comprehend emotional information, including blends
and changes between and among emotions (eg, asking
participants to select which 1 of 5 emotions best described
a situation). The fourth branch, ‘‘Managing Emotions,’’
has 2 subscales that examine the regulation of emotions
in oneself and in one’s relationships with others by pre-
senting vignettes of various situations, along with ways to
cope with the emotions depicted in these vignettes. For
the current study, we examined the MSCEIT total score,
as well as the 4 branch scores, using a general consensus
approach (not age corrected). The MSCEIT has shown
good reliability and discriminant validity in studies
with schizophrenia patients.24,32,33

The Awareness of Social Inference Test (Part III: Social
Inference—Enriched). The Awareness of Social
Inference Test (TASIT)34 (Part III) was administered
to all participants. Part III of the TASIT consists of 16
videoed scenes, each lasting 15–60 seconds, depicting
lies or sarcasm (8 of each presented in a fixed random
order). The lie scenes involved either white lies or sympa-
thetic lies. A prologue/epilogue provided information
to the viewer about the nature of the conversational
exchange. Participants were provided a record form
and asked to answer 4 types of forced-choice (yes/no)
questions: The first question asks the participant to
think about what 1 character in the scene is doing to
the other (ie, what he/she is trying to make the other per-
son think or feel). The second question asks what the
character is trying to say to the other person (ie, what
is the message he/she is trying to get across). The third
question asks what the character is thinking (ie, what
is his/her underlying belief). The fourth question asks
what the character is feeling (ie, what emotion he/she
is feeling or how he/she feels toward the other person
or the situation). A practice scene is provided at the be-
ginning to familiarize participants with the questions.
During administration, the videotape is paused between
each scene to allow the participant time to answer the 4
questions respective to that scene. The test is not timed
and lasted approximately 15 minutes. The test provides
an overall total score (maximum = 64) as well as scores
on the type of scene (lie vs sarcasm). Test-retest reliability
of Part III was 0.83 in a small sample of traumatic brain
injury patients (n = 18).35 In a previous study from this
Center, Part III discriminated between chronic schizo-
phrenia patients and controls.25
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Relationships Across Domains. The Relationships
Across Domains (RAD) is a 75-item paper and pencil
measure of competence in relationship perception.
Understanding social relationships is a type of social
perception that goes beyond perception of individuals.36

The content and format of the RAD are based on
relational models theory.37 The content of the RAD’s
vignettes and items reflects the theory’s contention that
4 relational models (communal sharing, authority rank-
ing, equality matching, and market pricing) govern social
behavior across many domains of social life (eg, material
transactions, contributions, organization of work, social
decision-making, moral judgment). The RAD reflects the
theory’s assertion that persons use their implicit knowl-
edge of the 4 relational models to understand social rela-
tionships and make inferences about the behavior of
social partners in future interactions. The RAD contains
25 two to four- sentence vignettes, each involving a differ-
ently named male-female dyad whose interpersonal
behaviors are consistent with 1 of the 4 relational models.
Each vignette is followed by 3 statements that describe
that dyad’s interpersonal behavior in domains of social
life different from that of the vignette. Each of the 3 state-
ments is consistent with 1 of the relational models.
The order of relational models of the vignettes was

varied throughout the RAD. Participants are asked to
use what they learned about the dyad from the vignette
to indicate whether the behaviors described in the 3 state-
ments are likely or unlikely to occur by answering ‘‘yes’’
or ‘‘no.’’ An example of a vignette would be ‘‘Alan and
Patty buy gifts for each other whenever they see some-
thing they think the other would like, just because they
like to make each other happy. They recently had to de-
cide where to locate their restaurant. Alan and Patty
thought about how each potential location would affect
their relationship with each other. They picked a site that
they thought would allow them to spend the most time
together.’’ An example of a question about Alan and
Patty would be ‘‘Alan keeps track of the time he spends
with Patty relative to the time he spends with other people
(yes or no?).’’ (Correct answer is no because this relation-
ship fits communal sharing). Thus, participants use their
implicit knowledge of the relational models to correctly
answer the items of the RAD. The RAD has been vali-
dated for use in schizophrenia: It has good internal con-
sistency in patients and controls, good group separation,
and associations to community functioning.23

Clinical Rating Scales. Psychiatric symptoms were
assessed using the Scale for the Assessment of Negative
Symptoms (SANS38) and Scale for the Assessment of
Positive Symptoms (SAPS39). All raters received exten-
sive training from Center staff on these measures to en-
sure a minimum intraclass coefficient of 0.75. From the
SANS, the total of 4 global subscale scores were used in
the current study: affective flattening, alogia, anhedonia-

asociality, and avolition-apathy. From the SAPS, the to-
tal of 4 global scores from the hallucinations, delusions,
bizarre behavior, and thought disorder subscales were
used.

Data Analysis

The sample for this article includes any participant who
received at least 1 social cognition measure. To determine
if there were significant differences between the clinical
subjects and controls within each phase, demographic
variables were compared using chi-square tests for cate-
gorical variables and independent samples t-tests for con-
tinuous variables. Additionally, we tested whether certain
demographic variables (ie, gender and parental educa-
tion) were different across phases of illness using the
same methodology. Demographic variables that were
confounded with phase were statistically controlled in
all further analyses.
The effects of phase of illness and the group by phase

interaction were tested for each social cognitive depen-
dent measure using a 2 3 3 ANOVA with group (clinical
subjects or controls) as 1 independent factor and phase of
illness (prodromal, first-episode, and chronic) as the sec-
ond independent variable. We realize that phase of illness
only refers to the clinical samples but we will refer to
a main effect of phase (across clinical and control sam-
ples) for simplicity. All analyses are between-subject anal-
yses, ie, if a subject did not take a particular social
cognition measure, they were not included in the analysis
of that particular measure. In addition, correlations
among the social cognitive measures and the relation-
ships between social cognition and clinical symptoms
were evaluated with Pearson’s r.

Results

Table 1 shows the demographic variables for each sample
and the tests of significance within each phase. In general,
the groups were well matched on key demographics
within phase. The first-episode samples differed in per-
sonal but not parental education.
We next examined any difference among the phases of

illness. There were no significant differences in the gender
distribution across phases for either clinical samples or
controls (chi-square [2 df ] = 2.41, P = .30; chi-square
[2 df ] = 1.76, P = .41, respectively). For controls, there
was a significant difference in parental education between
the samples at different phases (F2,123 = 9.08, P < .01).
Post hoc tests using a Tukey correction showed that
the parents of the prodromal controls (M = 16.73)
were significantly more educated than the parents of
the first-episode and chronic control groups (M =
13.52, P < .001 and M = 14.45, P = .009, respectively).
A similar difference in parental education was
found for the clinical groups across phase of illness
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(F2,178 = 4.62, P = .011). Parents of the prodromal risk
syndrome patients (M = 15.56) had significantly higher
education than the parents of first-episode patients
(M = 13.88, P = .014) but did not differ from parents of
chronic patients (M = 15.09, P = .747). The first-episode
and chronic patients showed a marginal difference in
terms of parental education (P = .093). To control for po-
tential bias due to these differences, parental education
was included as a covariate in the key analyses. There
were significant differences in symptom levels among
the 3 clinical groups (SANS: F2,169 = 10.3, P < .01 and
SAPS: F2,171 = 17.7, P < .01) that were driven mainly
by the first-episode sample being more symptomatic
than either the prodromal group (SANS: P < .01 and
SAPS, P < .01) or the chronic group (SANS: P < .01
and SAPS:P< .01). The prodromal and the chronic sam-
ples did not significantly differ from each other (SANS:
P = .32 and SAPS: P = .60).

We examined the degree of intercorrelations among
the 3 domains, controlling for parental education (see
table 2). All the measures, including the newly developed
measure of social relationship perception, were moder-
ately intercorrelated within clinical and comparison sam-
ples. The same pattern was seen at each phase, with the
associations tending to be stronger in the clinical than in
the comparison samples. For simplicity, we show the
associations for the samples combined across phase: Clin-
ical samples are shown above the diagonal and control
samples are below the diagonal.

The primary results of the study are shown in table 3
and the figure 1. The table displays the results from the 9
dependent measures: total score and each of the 4
branches of the MSCEIT, the total score and 2 subtest
scores of the TASIT, and the total score for the RAD.
Each measure showed a strong effect of group, indicating
that all tests detected impairment in the clinical groups.
Onemeasure showed a significant effect of phase (Branch
1 of the MSCEIT) and 2 others showed trends (TASIT
total score and sarcasm subtest). The significant effect

in the MSCEIT Branch 1 was due to a slight decline in
both groups with later phase; the trends in the TASIT
appeared to be due to slightly higher performance in
the prodromal samples (both clinical and control) than
the first-episode and chronic samples.
The group by phase interaction would be an indication

of change or progression of impairment over the
course of illness, and this was significant in only 1 of 9
analyses—for the RAD. Although significant, the effect
was small (eta square = 0.025), it was not predicted, and it
would not have withstood any correction for multiple
comparisons. On inspection, this interaction is due to
relatively reduced performance in the first-episode clini-
cal sample, as opposed to a general worsening or
improvement across phases. These results for the RAD
are shown in the bottom panel in figure 1.
Relationships with positive and negative symptoms

were examined by correlating summary scores from
each social cognitive measure with the sum of the 4 global
scores of the SANS and the sum of the 4 global scores of
the SAPS. The results (see table 4) reveal correlations be-
tween symptoms levels and social cognitive measures pri-
marily for the prodromal and chronic samples. In
particular, the TASIT and RAD showed correlations
that were slightly stronger with negative symptoms in
the prodromal risk syndrome group and slightly stronger
for positive symptoms in the chronic group, but these dif-
ferences in correlation did not reach statistical significance.
Correlations with the separate global scores for the SANS
and SAPS are available in online supplementary material.
To examine the age effects on the dependent measures

and any differences in age-related changes between
groups, we conducted regression analyses separately
for the clinical samples combined and the comparison
samples combined, controlling for parental education.
The results were similar for each social cognitivemeasure:
Age accounted for a nonsignificant and very small
amount variance in performance for both the clinical
and the comparison groups (all R square values < .01).

Discussion

Although patterns of neurocognitive performance across
phases of illness in schizophrenia have been well estab-
lished, the course of social cognitive impairment across
phases has previously been largely unknown. In this
study, we considered the stability of deficits across phases
of illness for 3 domains of social cognition that are re-
quired for meaningful social interaction: emotion pro-
cessing, ToM, and social relationship perception. The
measures for each of these domains revealed clear impair-
ment in schizophrenia across phase of illness. Impor-
tantly, in this cross-sectional cohort study, we did not
see any evidence of progression or improvement over
the 3 phases of illness. Age had a very small effect on

Table 2. Partial Correlations Among Social Cognitive Measures

Measures MSCEIT Total TASIT Total RAD

MSCEIT total — .545** .621**

TASIT total .419** — .635**

RAD .322** .520** —

Note: MSCEIT, Mayer-Salovey-Caruso Emotional Intelligence
Test; RAD, Relationships across Domains Test; TASIT, The
Awareness of Social Inference Test. Partial correlations above
the diagonal are the 3 clinical samples combined, controlling for
parental education. Partial correlations below the diagonal are
the 3 comparison samples combined, controlling for parental
education.
**P < .001.
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performance for both the clinical and the comparison
groups.
This study suggests that social cognitive impairment

starts early in the course of illness and remains stable.
Only 1 measure, the RAD, showed a significant group
by phase interaction and that would not have been sig-
nificant with a correction for multiple analyses. It was
due to relatively lower performance in the first-episode
clinical sample (effect sizes are shown in table 5). Figure
1 shows a hint of the same pattern in the TASIT as well.
There are a couple of possible explanations for this pat-
tern of increased group differences in the first-episode
samples. One factor is that the first-episode clinical sam-
ple was close to a psychotic episode and was more symp-
tomatic than the other clinical groups. The assessments
typically occurred 2–3 months after a hospitalization,
as soon as outpatient maintenance medication level
had been stabilized. Thus, the patients were assessed dur-
ing a period in which they were still adapting medically
and socially to the onset of a psychotic illness, including
adjusting to the interruption of work or school, and the
possible reduction of social support networks. Hence, the
performance in this sample may partially reflect the dis-
ruption of this period following an acute episode. Alter-
natively, the prodromal clinical sample may have
performed better than the first-episode sample because
the prodromal sample is heterogeneous. As mentioned
above, this sample is putatively prodromal for psychosis,
meaning that some individuals who will go on to develop
a psychotic disorder and some will not. At a later time, it
will be possible to identify those who do not have true
prodromal psychosis and determine if their performance
differs from those who do.
The results help to resolve findings from previous stud-

ies of social cognition across phase of illness. A few stud-
ies have examined social cognition across patients with
early-stage and chronic schizophrenia18 and/or in pro-
dromal, first-episode, and chronic patient samples,19–21

and the results suggested that some aspects of social cog-
nition were relatively intact in prodromal samples. The
demographics of the prodromal risk sample in this study
are comparable with those of previous studies,19,20 so that
factor does not seem to account for any differences. In-
terpretation of the previous studies was complicated by
the use of a single control group in which the comparison
groupwas not demographically matched to all of the clin-
ical samples. Also, most of the previous studies that ex-
amined social cognition over phase of illness focused on
affect perception, whereas the current study examined 3
subdomains.
This demonstration that social cognitive impairment is

present early and is consistent in magnitude across phases
of illness fits the pattern of a vulnerability indicator, as
opposed to an indicator of severity or chronicity.40,41

This pattern suggests the possible value of social cogni-
tive measures as endophenotypes in genomic studies in

Fig. 1. Social cognitive performance across phase of illness. Panel
a (top) shows the data for theMSCEIT total score, panel b (middle)
for theTASIT total score, and panel c (bottom) for theRAD for the
clinical samples (blue lines) and comparison groups (red lines).
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schizophrenia.42,43 This study alone cannot make strong
claims in this regard because we did not assess family
members or other at-risk groups. There is some evidence
of impairment in at risk groups that would be consistent
with a vulnerability indicator. For example, studies that
examined psychometrically defined schizotypy have
reported impairment in emotional processing,44,45 but
the findings are inconsistent for ToM with some studies
showing impairment46–48 and others not.49,50 In addition,
social cognitive impairment has been found in some stud-
ies of unaffected relatives of schizophrenia patients.51–54

Hence, the current study demonstrates that the selected
measures show 2 characteristics that would be expected
from an endophenotype; they reveal impairment early in
the course of illness and are relatively stable across phase.
In addition, a companion article demonstrates a third
feature associated with endophenotypes: good longitudi-
nal stability across a 12-month follow-up period.26

One recurring question is whether nonsocial neurocog-
nition and social cognition in schizophrenia are suffi-
ciently distinct to be considered separately. Clearly,
neurocognition and social cognition are correlated and
share some cognitive processes in common (eg, basic au-

ditory and visual perception, working memory, etc.).
However, several studies using confirmatory factor anal-
yses have shown that models fit better when the 2
domains are separated, as opposed to combined.11,55,56

It appears that these 2 domains are associated but not
wholly redundant. This view of partially overlapping
and partially distinct constructs is consistent with studies
from neuroimaging in nonclinical social neurosci-
ence.57,58 This partial overlap raises the question of
whether the group differences and the stability across
phase observed in social cognitive tasks stems from
neurocognition. The current study cannot address that
question directly.
A data analytic consideration was the presence of miss-

ing data. Because all analyses are between-subject anal-
yses, we did not expect a bias due to missing data—if
a participant did not complete a particular measure,
he/she was excluded from the analyses of that variable.
The missingness pattern was not significantly associated
with any of our variables of interest or demographics.
Hence, although the samples used in different analyses
are slightly different from each other, there does not
seem to be a systematic bias as to why a participant com-
pleted 1 part of the study but not the other.
This study had several limitations. First, the first-epi-

sode and chronic patient samples were taking antipsy-
chotic medications (nearly all second-generation
medications) that might have influenced performance.
However, the social cognitive impairment is unlikely to
be entirely due to medications because only a small sub-
group of the prodromal risk syndrome sample was taking
antipsychotic medications and because other studies have
reported impairment in unmedicated samples.59,60 Sec-
ond, this Center did not include a broad battery of non-
social neurocognitive tasks, so a direct comparison could
not be undertaken for possible progression or stability of
neurocognitive domains. Similarly, we were unable to
control for the effects of selected neurocognitive domains
(eg, verbal memory, reasoning, and problem solving) on
the results. Third, the social cognitive measures covered 3
domains, but not other aspects of social cognition that
are of interest in schizophrenia, including attributional
bias and empathy. Fourth, the age range of this sample
does not extend into later adulthood. Hence, we do not
know if the stability in performance observed across
phases of illness extends to older patients or whether
the very small age effects on social cognition generalize
to later life. Fifth, it would have been informative to con-
sider subgroups of prodromal subjects based on their
clinical features, but most of these patients fell into the
attenuated symptom group, which precluded meaningful
subgroup comparisons. Sixth, this was a cross-sectional
study in which we are making inferences about progres-
sion of impairment over time. The most direct way to as-
sess this question is with a longitudinal follow-up design
(see companion article). Finally, while we measured3

Table 5. Effect Sizes for Between-Group Effects (Cohen’s
d Between Each Clinical Sample and Their Comparison Group)

MCSEIT TASIT RAD

Prodromal 0.73 0.86 0.47 (.13)
First episode 0.76 1.06 1.02 (<.01)
Chronic 0.72 0.96 0.76 (<.01)

Note: Abbreviations are explained in the first footnote to
table 2.
The f 2 values for the group by phase interaction are .001, .017,
and .025 for the MSCEIT, TASIT, and RAD, respectively. For
the 1 significant phase 3 group interaction with the RAD, the
P-values of the post hoc test are included in parentheses.

Table 4. Correlations With Clinical Symptoms

MSCEIT n TASIT n RAD n

Prodromal
SANS �.393* 38 �.502* 40 �.409* 41
SAPS �.278 39 �.428* 41 �.341* 42

First episode
SANS �.204 77 �.197 76 �.299* 78
SAPS �.120 78 �.052 77 �.124 79

Chronic patients
SANS �.399* 50 �.214* 50 �.317* 50
SAPS �.295* 50 �.513* 50 �.408* 50

Note: Abbreviations are explained in the first footnote to tables
1 and 2.
*P < .05.
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cognitive capacities crucial for social relationships, we
did not assess motivation to engage in or sustain relation-
ships.22,61 Social motivation is difficult to measure and
rarely studied in schizophrenia, although it is clearly
functionally important and related to social cognition.

These findings have implications for outcome and
interventions. Training programs for social cognitive
impairments in psychosis are currently being developed
and validated.62–64 Much of the impetus for these inter-
ventions comes from the associations between social
cognition and daily functioning of patients,8–11 as well
as theoretical links between social cognitive deficits
and symptom formation.65 The observation that
impairments are present in all phases suggests that the
relationships to daily functioning, which are well estab-
lished for the chronic phase, likely apply to earlier phases
as well. This possibility is directly tested in an accompa-
nying article that examined the cross-sectional and
longitudinal associations between social cognition and
outcome in the first-episode sample at a 12-month
follow-up.26
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