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Social cognition is increasingly recognized as an impor-
tant treatment target in schizophrenia; however, the dearth
of well-validated measures that are suitable for use in
clinical trials remains a significant limitation. The Social
Cognition Psychometric Evaluation (SCOPE) study
addresses this need by systematically evaluating the psy-
chometric properties of promising measures. In this final
phase of SCOPE, eight new or modified tasks were evalu-
ated. Stable outpatients with schizophrenia (» = 218) and
healthy controls (7 = 154) completed the battery at base-
line and 2—4 weeks later across three sites. Tasks included
the Bell Lysaker Emotion Recognition Task (BLERT),
Penn Emotion Recognition Task (ER-40), Reading the
Mind in the Eyes Task (Eyes), The Awareness of Social
Inferences Test (TASIT), Hinting Task, Mini Profile of
Nonverbal Sensitivity (MiniPONS), Social Attribution
Task—Multiple Choice (SAT-MC), and Intentionality
Bias Task (IBT). BLERT and ER-40 modifications
included response time and confidence ratings. The Eyes
task was modified to include definitions of terms and
TASIT to include response time. Hinting was scored with
more stringent criteria. MiniPONS, SAT-MC, and IBT
were new to this phase. Tasks were evaluated on (1) test-
retest reliability, (2) utility as a repeated measure, (3)
relationship to functional outcome, (4) practicality and
tolerability, (5) sensitivity to group differences, and (6)
internal consistency. Hinting, BLERT, and ER-40 showed
the strongest psychometric properties and are recom-
mended for use in clinical trials. Eyes, TASIT, and IBT
showed somewhat weaker psychometric properties and
require further study. MiniPONS and SAT-MC showed
poorer psychometric properties that suggest caution for
their use in clinical trials.
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Introduction

The Social Cognition Psychometric Evaluation (SCOPE)
study is a five-phase project designed to improve meas-
urement of social cognition in schizophrenia by systemat-
ically evaluating the psychometric properties of the most
widely used measures. SCOPE implemented a sequential
consensus-based, empirical program of research that
relied on expert consensus in phases 1-3 and was directed
by the study PIs (Harvey, Penn, & Pinkham) in phases
4 and 5. Phases 1 and 2 utilized expert surveys and the
RAND Appropriateness Method of consensus develop-
ment to specify four core domains of social cognition:
emotion processing, social perception, theory of mind/
mental state attribution, and attributional style/bias.
Eight measures representing the best existing tasks of
social cognition were also identified.!

Phase 3 empirically evaluated these tasks in an initial
psychometric study, and a smaller, reconvened RAND
panel evaluated each task.? Results classified two tasks
from the domains of emotion processing and mental state
attribution as suitable for immediate use in clinical trials:
The Bell Lysaker Emotion Recognition Task (BLERT)
and the Hinting task. Three other tasks showing ade-
quate psychometric properties were rated as acceptable
but with limitations. The first of these, the Penn Emotion
Recognition Task (ER-40), showed relatively poorer
prediction of functional outcomes. For the second and
third tasks, Reading the Mind in the Eyes (Eyes) and The
Awareness of Social Inferences Task (TASIT), concerns
were raised about dependence on vocabulary and equiv-
alence of alternate forms, respectively. The final three
tasks, addressing the domains of attributional style/bias
and social perception, were found to be less psychometri-
cally sound and were not recommended. These included
the Ambiguous Intentions Hostility Questionnaire (but
see refs’*), Relationships Across Domains task, and
Trustworthiness Task.
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In phase 4 of SCOPE, the study PIs modified the
three promising but somewhat limited tasks and uti-
lized small pilot samples to evaluate the feasibility of
the modified tasks.> Expansions to the ER-40 focused on
increasing predictive utility and included collection of
response time for each item (RT) and ratings of confi-
dence in the correctness of each response. Our previous
work has indicated that RT for social cognitive decisions
can be a strong predictor of functional outcomes® and
Introspective Accuracy (IA), or the awareness of one’s
abilities, is a stronger predictor of outcomes than task
performance.”® The concept of IA also overlaps with
that of social metacognition, which was identified as a
potential core domain of social cognition in phases 1 and
2. 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 represen-
tations.” Thus, confidence ratings (CR) provide a poten-
tially useful method of evaluating the IA component of
social metacognition within the context of the other core
domains.

Modifications to the Eyes task focused on reducing the
dependence of performance on vocabulary and encour-
aging use of a glossary of terms that is provided with
the task. We, therefore, created a version of the task that
includes embedded definitions, which can be viewed on
the same screen as the stimuli. Modifications to TASIT
included the collection of RT and counterbalanced
administration of test forms across study visits.

Phase 5, which we report here, selected new measures
to represent the domains of attributional style/bias and
social perception and recruited large samples of individu-
als with schizophrenia and healthy controls across three
sites in order to conduct a final validation study assessing
the reliability and validity of the modified and new meas-
ures. The previously recommended measures, BLERT
and Hinting, were also included to allow comparisons
between tasks and consideration of this group of tasks
as a comprehensive battery for assessing social cognition.

To select replacement measures for the domains of
attributional style/bias and social perception, the study
PIs re-examined task nominations and evaluations col-
lected from our initial expert survey and RAND panel
and consulted with experts in the field. For attributional
style/bias, there were no viable candidate measures from
the RAND Panel or the original pool of nominations.
We, therefore, conducted an extensive literature search
for tasks developed since our survey and identified the
Intentional Bias Task (IBT) as a promising measure.'”
Due to its novelty, psychometric information was lim-
ited; however, patients demonstrated greater intention-
ality bias compared to healthy individuals,'' supporting
sensitivity to group differences.

For social perception, we selected the Mini Profile
of Nonverbal Sensitivity (MiniPONS)" and the Social
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Attribution Test-Multiple Choice (SAT-MC)."* The Half
PONS'" was judged by the RAND panel to be fair/good
but ultimately was not selected because of its length. The
MiniPONS, thus, appeared to offer a suitable compro-
mise, and it has previously shown sensitivity to group
differences.”” Tasks similar to the SAT-MC were also
evaluated by the RAND panel but were rated poorly
on utility as a repeated measure and criterion validity
because of a lack of available data. The SAT-MC has
since been further developed for use in schizophrenia and
now also has an alternate form,'® which may be partic-
ularly valuable for clinical trials. Of note, the SAT-MC,
and tasks of its kind, has traditionally been considered
under the domain of mental state attribution. However,
they require the perception of social cues before social or
mental state attributions can be made.!” Thus, we evaluate
it here under social perception, but it can also be consid-
ered a hybrid task requiring both social perception and
mental state attribution. All tasks are described below.

As in our initial psychometric study,”> and other
National Institute of Mental Health measurement ini-
tiatives,'®?! measures were evaluated on metrics that are
prioritized for clinical trials. These include (1) test-retest
reliability, (2) utility as a repeated measure, (3) relation-
ship to functional outcome, and (4) practicality and toler-
ability.”? Sensitivity to change was also identified as a key
metric; however, the lack of a treatment component in
SCOPE precluded evaluation of this criterion. Given that
social cognitive measures are also used widely in nonin-
tervention research, sensitivity to differences between
patients and healthy controls was also assessed, and basic
psychometric properties are reported for healthy con-
trols. While of limited utility in evaluating measures for
use in clinical trials,® internal consistency was assessed to
ensure that our modifications did not negatively impact
the construct validity of the measures and to aid in any
future attempts to further develop these measures.

Method

Participants

Data collection occurred at three sites: The University of
Texas at Dallas (UTD), The University of Miami Miller
School of Medicine (UM), and The University of North
Carolina at Chapel Hill (UNC). Participants were stable
outpatients with diagnoses of schizophrenia or schizoaf-
fective disorder (7 = 218) and healthy controls (n = 154).
UTD patients were recruited from Metrocare Services, a
nonprofit mental health services provider organization in
Dallas County, TX, and other area clinics. UM patient
recruitment occurred at the Miami VA Medical Center
and the Jackson Memorial Hospital-University of Miami
Medical Center, and UNC patients were recruited from
the Schizophrenia Treatment and Evaluation Program
(STEP) in Carrboro, NC, and the Clinical Research Unit
(CRU) in Raleigh, NC. At all sites, healthy controls were
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recruited via community advertisements. Inclusion and
exclusion criteria were identical to previous phases of
SCOPE and are detailed in Supplementary Material.

Groups did not differ on gender, race, ethnicity, age, or
parental education. The patient group completed fewer
years of education and had lower estimated IQs than the
control group. For patients, positive and negative symp-
tom severity was low and stable across visits, but general
symptoms decreased slightly at visit 2 (#(207) = 3.53,
P =.001, d_=.24). Demographic and clinical characteris-
tics are provided in table 1.

Measures
Social Cognition Measures New to SCOPE

Attributional Style/Bias. — The Intentional Bias Task.'
The IBT assesses the tendency to attribute intention-
ality to the actions of others. Participants indicated

Table 1. Participant Demographic and Clinical Characteristics

Patients Controls
(n=218) (n=154)
Characteristic n % n Yo
Male 142 65 97 63
Race
Caucasian 115 53 80 52
African American 87 40 62 40
Native American 3 1 0 0
Asian 6 3 4 3
Other 7 3 8 5
Ethnicity
Hispanic 33 15 26 17
Non-Hispanic 185 85 128 83
Diagnosis
Schizophrenia 112 51
Schizoaffective 106 49
Medication type?
Typical 25 12
Atypical 161 74
Combination 16 7
No antipsychotic 15 7
Mean SD Mean SD
Age (years) 41.72 11.64 4195 12.42
Education (years)** 13.04 2.49 14.19 1.91
Maternal education (years) 13.43 3.61 13.25 2.93
Paternal education (years) 13.52 4.19 13.49 3.26
WRAT-3** 94.78 14.64 101.11 11.48
PANSS
Positive total 15.96 5.31
Negative total 14.09 5.67
General total 31.63 8.09
CPZ equivalent 463.64 422.82

Abbreviations: WRAT, Wide Range Achievement Test; PANSS,
Positive and Negative Syndrome Scale; CPZ, Chlorpromazine®
Medication information was missing for 1 patient.

*¥*p<.01.

SCOPE Final Validation Study

whether 24 brief descriptions of actions (e.g., “He broke
the window”) occurred “on purpose” or “by accident.”
In total, 12 trails were presented in a fast condition
(2.4 s), and 12 trails were presented in a slow condition
(5 s). Intentionality bias was calculated as the percent-
age of intentional responses across all available trials and
ranged from O to 1, with higher scores indicating greater
intentionality bias.

Social Perception. The Mini Profile of Nonverbal Sensi-
tivity ( MiniPONS)."> The MiniPONS is a multichannel
test of accuracy in decoding interpersonal cues (face,
body, and voice tone). Sixty-four two-second auditory or
visual segments of a Caucasian female exhibiting facial
expressions, voice intonations, and/or gestures were pre-
sented. Participants chose which of two behavioral labels
best described the situation. Performance was indexed as
the total number of correct labels (ranging from 0-64).

The Social Attribution Task—Multiple Choice version."
Participants viewed a short animation of geometric shapes
enacting a social drama. The animation was shown twice,
and participants then answered 19 multiple-choice ques-
tions about what happened. To reduce memory load, rel-
evant segments of the animation were shown before each
question. The two available forms were administered in
counterbalanced order across study visits. The number
of correct responses (ranging from 0-19) was used as the
primary dependent variable.

Modified Social Cognition Measures

The remaining measures were used in phase 3 of SCOPE
but were expanded or modified as described above
in hopes of addressing the concerns raised from the
previous study.

Emotion Processing. Penn Emotion Recognition Test.**
The ER-40 includes 40 color photographs of static
faces expressing 4 basic emotions (ie, happiness, sad-
ness, anger, or fear) and neutral expressions. Participants
chose the correct emotion label for each face. As noted
above, expansions included the collection of RT and
CR. Participants were, therefore, instructed to respond
as quickly as possible without sacrificing accuracy, and
after giving their response, to rate their confidence in the
accuracy of their response on a scale from 0 (not at all
confident) to 100 (extremely confident). Accuracy scores
(ranging from 0 to 40), mean RT, and mean CR were the
primary dependent variables.

Bell Lysaker Emotion Recognition Task.”> The BLERT
measures recognition of seven emotional states: happi-
ness, sadness, fear, disgust, surprise, anger, or no emotion.
Participants identified the emotion shown in 21 videos of
a male actor providing dynamic facial, vocal-tonal, and
upper-body movement cues. This task was also expanded
to accommodate RT and CR, and performance was
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indexed as the total number of correctly identified emo-
tions (ranging from 0 to 21), mean RT, and mean CR.

Mental State Attribution. Reading the Mind in the Eyes
Test.** Eyes measures the capacity to understand men-
tal states of others from expressions in the eye region
of the face. Participants viewed 36 photos and chose
the most accurate descriptor word from four choices for
the thought/feeling that was portrayed. As noted above,
definitions of the response choices were embedded in the
task. The dependent measure was the total number of
correct responses, ranging from 0 to 36.

The Awareness of Social Inferences Test, Part IIL*’
TASIT assesses detection of lies and sarcasm and has two
forms that were administered in counterbalanced order.
Participants watched short videos of everyday social
interactions and answered four standard questions per
video probing understanding of the intentions, beliefs,
and meanings of the speakers and their exchanges.
Outcome variables were total number correct, ranging
from 0 to 64, and mean RT.

Hinting Task.?® Hinting examines the ability to infer the
true intent of indirect speech. Ten short passages present-
ing an interaction between two characters were read aloud.
Each passage ended with one of the characters dropping a
hint, and participants explained what the character truly
meant. If the first response provided was inaccurate, a
second hint was delivered, allowing participants to earn
partial credit. Modifications included refinement of our
more stringent scoring criteria (available from AEP upon
request). Total scores ranged from 0 to 20.

Neurocognitive Measures

Participants completed a subset of the MARTICS
Consensus Cognitive Battery” including Trail Making
Test-Part A, BACS-Symbol Coding, Category Fluency-
Animal Naming, Letter-Number Span, and the Hopkins
Verbal Learning Test-Revised. The WRAT-3 Reading
subscale provided an estimate of premorbid 1Q,”
and the WASI Vocabulary subtest® was used to assess
the relation between vocabulary knowledge and Eyes
performance.

Functional Outcome Measures

Consistent with phases 3 and 4 of SCOPE, functional
capacity was assessed with the UCSD Performance-Based
Skills Assessment, Brief (UPSA-B),*! and social compe-
tence was assessed with the Social Skills Performance
Assessment (SSPA),?> which was coded by the same
expert rater used previously. Real-world functional out-
come was assessed via the 31-item, informant-rated ver-
sion of the Specific Level of Functioning Scale (SLOF).3
Informants were high contact clinicians, family members,
or close friends identified by the participants.
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Procedures

Prior to beginning data collection, all study research
assistants at each site participated in a full-day Skype
training session lead by Dr. Pinkham that provided
detailed instruction regarding task administration, scor-
ing, and data entry. Fidelity to study protocol across sites
and across time was assured via monthly conference calls
between Dr. Pinkham and all SCOPE research assistants
and via periodic data reviews conducted by Dr Pinkham
throughout the duration of data collection and entry. Of
note, only the Hinting task required subjective decisions
on the part of the assessor, and all sites showed adequate
inter-rater reliability (ICCs > 0.9 with a gold standard
rater).

Participants completed two study visits: baseline and
a retest assessment conducted 2-4 weeks after the ini-
tial visit (mean interval = 16.69 days). At visit 1, all par-
ticipants provided informed consent and completed the
social cognitive and functional outcome measures. The
order of these task blocks was counterbalanced, and
within the social cognitive battery, the order of individ-
ual tasks was also counterbalanced. For patients, visit 1
also included diagnostic assessment and an evaluation
of symptom severity using the Positive and Negative
Syndrome Scale.* Diagnostic and symptom raters were
trained to reliability using established procedures at
each site.

At visit 2, symptom severity was reassessed in patients,
and all participants completed the neurocognitive assess-
ments and repeated the social cognitive measures in the
same order as their first visit. For TASIT and SAT-MC,
alternative forms were counterbalanced across visit so
that forms A and B were equally likely to be administered
at visit 1. Ten patients and six healthy controls did not
complete visit 2.

Tolerability and practicality were also assessed for
all social cognitive measures. Tolerability was indexed
as participant ratings of pleasantness on a scale from 1
(very unpleasant) to 7 (very pleasant). Ratings of 4 indi-
cated neither pleasant nor unpleasant. Practicality was
operationalized as total administration time including
instructions.

Statistical Analyses

The analytic plan followed that used in our initial psycho-
metric study. Score distributions of the social cognitive
measures were first checked for normality by examining
skew and kurtosis statistics and visually inspecting histo-
grams. Outliers, defined as =3 SD from the respective group
mean, were evident for several tasks (Supplemental table 1).
A total of 34 individuals were identified as outliers on at
least one assessment, and the majority was only outliers on
a single task. Outlying data points were omitted from all
subsequent analyses, and removal of these outliers resulted
in normal distributions for all variables. Both TASIT and
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SAT-MC were evaluated according to version rather than
date of completion, and unless otherwise specified, the
reported psychometric properties pertain to form A.

Test-retest reliability was computed using Pearson’s r
correlation coefficients. Cronbach’s alpha evaluated inter-
nal consistency. Utility as a repeated measure was assessed
via evidence for practice effects (paired-samples ¢-tests
with Cohen’s d ) and floor/ceiling effects (number of par-
ticipants scoring at/below chance levels or scoring 100%).

To examine relationship to functional outcome among
patients, correlations were first calculated between visit 1
(or form A) social cognitive and neurocognitive measures
and the three outcome measures. Those social cognitive
tasks showing a significant correlation with each outcome
where entered as a single block into regression models
to assess the explanatory power of the tasks as group.
Hierarchical regression models were then conducted with
neurocognitive variables entered in block 1 and social
cognitive variables entered in block 2. Together, these
analyses allowed for an examination of criterion validity
and incremental validity beyond neurocognitive abilities.

Descriptive statistics assessed practicality and tolera-
bility. Independent samples z-tests with Cohen’s d exam-
ined group differences.

Process for Final Task Recommendations

Each of the SCOPE study PIs independently reviewed
the psychometric data and, based on the aggregate of
these data and a formal classification strategy, classified
each task as Acceptable, Acceptable with Reservations, or
Not Recommended. Evaluation criteria were identical to
those utilized by the RAND Panels in previous phases of
SCOPE. For test-retest reliability, values of Pearson’s 2.6
were considered acceptable.’>*® For utility as a repeated
measure, emphasis was placed on the absence of floor/
ceiling effects at both visit 1 and visit 2 that may limit
the measure’s ability to show change. Practice effects (ie,
change between visits or forms) were examined but were
not viewed as critically given that the inclusion of com-
parison groups in clinical trials allows for examination of
treatment specific effects beyond those related to repeated
administrations. In assessing relationship to functional
outcome, those measures showing significant correla-
tions with outcomes and/or accounting for variance in
outcomes (ie, criterion validity), and particularly those
showing incremental validity beyond neurocognition,
were viewed more favorably. For practicality and tolera-
bility, administration times under 10 min were considered
desirable, as were higher ratings of pleasantness. As in the
earlier phases of SCOPE, internal consistency and sensi-
tivity to group differences were given lower priority due
to reduced applicability to clinical trials. Classifications
were consistent across all PIs for every task except the
MiniPONS. A consensus classification was reached for
this task following discussion.

SCOPE Final Validation Study

Results
Site Effects

Across sites, patient samples differed in some demo-
graphic and clinical factors including race, ethnicity, diag-
nosis, education, parental education, 1Q, and symptoms
(all P <.05). In general, UNC patients were more likely
to be Caucasian and to have higher levels of 1Q, educa-
tion, and general symptoms relative to the other sites. Site
differences in patient performance on the social cognitive
measures at visit 1 were also evident for several tasks.
Differences varied; however, UNC generally showed bet-
ter scores than UM and UTD (Supplementary table 2).

Test—Retest Reliability

Test—retest reliability was acceptable for the majority
of measures. Only IBT and SAT-MC showed inade-
quate values among patients. For healthy controls, test-
retest reliability was generally lower, with ITB, Hinting,
SAT-MC, TASIT and TASIT RT all having values below
benchmark standards (table 2).

Internal Consistency

For patients, the majority of measures approached an
acceptable level of internal consistency (o = .80)%7 when
indexed via accuracy. Internal consistency was much
higher when using CR and RT. The IBT and Hinting task
were exceptions, with values of .538 and .681, respectively.

Utility as a Repeated Measure

Among patients, both BLERT and Hinting perfor-
mance significantly improved from the first to second
visit (table 3). IBT, BLERT RT, and ER-40 RT decreased
at visit 2. Significant differences were also evident for
SAT-MC and TASIT, with patients performing worse on
form B of the SAT-MC and showing longer RTs for form
B of the TASIT. Effect sizes for all visit/version differ-
ences were generally small; however, BLERT, SAT-MC,
and RT differences approached medium effects. Evidence
for floor and ceiling effects was limited with the excep-
tion of form B of the SAT-MC wherein 11% of patients
scored at or below chance levels.

Patterns were similar among controls. BLERT, Hinting,
IBT, and RTs for BLERT and ER-40 all showed signifi-
cant practice effects. Performance was also worse on form
B of SAT-MC and slower for TASIT form B. Effect sizes
ranged from small to medium. Approximately 8% of the
sample scored at ceiling on Hinting at visit 2. No other
tasks showed notable floor or ceiling effects.

Relationship to Functional Outcome

Correlations between social and neurocognitive tasks and
functional outcome measures for patients are presented
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Table 2. Test-Retest Reliability and Internal Consistency

Test-Retest Reliability (Person r)

Internal Consistency (Cronbach’s Alpha)

Task Patients (n = 208) Controls (n = 148) Patients (n = 218) Controls (n = 154)
BLERT .809 622 778 570
ER-40 710 679 754 .555
Eyes .806 716 750 .640
IBT 587 Sl .538 .503
Hinting .695 .509 .681 .635
MiniPONS 721 .663 712 .656
SAT-MC 573 554 786 735
TASIT .636 534 .807 .825
BLERT CR 613 701 962 932
BLERT RT .658 .660 939 951
ER-40 CR .625 .796 973 962
ER-40 RT 662 .629 915 914
TASIT RT .687 .559 920 .881

Note: Due to the time limit on responding, many participants had missed trials on the IBT. Estimates of internal consistency for this task
are therefore based on much smaller samples of participants (26 patients and 38 controls) who responded to all items.
Abbreviations: BLERT, Bell Lysaker Emotion Recognition Task; ER-40, Penn Emotion Recognition Test; IBT, Intentionality Bias Task;
MiniPONS, Mini Profile of Nonverbal Sensitivity; SAT-MC, Social Attribution Test-Multiple Choice; TASIT, The Awareness of Social

Inferences Test; CR, confidence ratings; RT, response time

Table 3. Utility as a Repeated Measure

Number at

T /Version A T,/Version B T,-T, Difference Floor/Ceiling
Task Mean SD Mean SD Mean SD T, T, t P Value Cohen’s d,

Patients (n = 208)
BLERT 13.96 3.96 14.93 3.80 97 2.40 0/3 2/5 5.82 <.001 .40
ER-40 31.17 4.20 31.34 4.30 17 3.24 0/0 0/0 78 439 .05
Eyes 21.20 5.52 20.76 5.68 —.44 3.49 3/0 9/0 -1.81 .072 13
IBT 44 18 40 18 -.04 .16 — — -3.55 <.001 .26
Hinting 13.43 3.70 13.89 4.10 47 3.07 12 1/4 2.20 .029 15
MiniPONS 42.95 6.37 43.44 6.80 49 4.94 14/0 12/0 1.42 158 .10
SAT-MC 11.89 4.01 10.05 4.12 -1.84 3.76 9/3 24/2 =7.00 <.001 .49
TASIT 44.56 7.43 43.73 6.80 -.83 6.10 9/0 10/0 -1.96 .052 .14
BLERT CR 80.66 16.66 82.03 15.08 1.37 14.03 0/22 0/20 1.41 161 .10
BLERT RT (s) 16.02 3.74 15.03 3.83 -.99 3.13 — — —4.55 <.001 .32
ER-40 CR 83.88 13.25 83.76 14.18 —-.11 11.90 0/25 0/19 -.14 .891 .01
ER-40 RT (s) 3.87 1.11 3.45 1.09 -42 91 — — —6.55 <.001 46
TASIT RT (s) 55.79 4.52 57.65 4.57 1.86 3.60 — — 7.11 <.001 .52

Controls (n = 148)
BLERT 15.87 2.72 16.58 2.85 71 243 0/3 0/7 3.56 .001 .29
ER-40 32.86 3.21 33.20 3.50 .33 2.70 0/0 0/0 1.49 138 12
Eyes 24.69 4.34 24.40 4.79 -.29 3.46 0/0 0/0 -1.02 .309 .08
IBT 40 15 37 .16 -.03 15 — — -2.14 .034 18
Hinting 15.44 2.65 15.93 2.81 .49 2.71 0/8 0/12 2.16 .033 18
MiniPONS 46.58 5.59 46.84 5.89 257 4.72 3/0 2/0 0.66 .509 .05
SAT-MC 14.21 3.30 13.14 3.96 -1.07 3.48 172 517 —-3.75 <.001 31
TASIT 50.46 6.83 49.72 7.12 -.74 6.74 1/0 2/0 -1.32 189 A1
BLERT CR 85.20 10.55 86.65 10.68 1.45 8.21 0/5 0/9 2.15 .033 18
BLERT RT (s) 15.59 3.49 13.79 3.41 —-1.80 2.85 — — -7.69 <.001 .63
ER-40 CR 84.92 10.69 85.20 10.71 .29 6.83 0/4 0/6 0.51 .610 .04
ER-40 RT (s) 3.56 1.03 3.14 0.87 -42 0.83 — — -6.02 <.001 .50
TASIT RT (s) 53.83 3.90 55.37 3.47 1.54 3.48 — — 5.24 <.001 44

Notes: For SAT-MC and TASIT, scores are for Versions A and B regardless of whether they were administered at time 1 or time

2. Ceiling effects for confidence ratings were defined as an average confidence of 100.
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in table 4. With the exception of TASIT RT, all social
cognitive indices showed significant correlations with
at least one outcome measure. The magnitude of these
relations ranged from small to medium (0.18-0.44).
Neurocognitive tasks also significantly related to out-
comes with comparable magnitudes (0.20-0.42).
Criterion validity was assessed via regression models using
those social cognitive variables that were significantly corre-
lated with each outcome as predictors. Social cognitive tasks
significantly accounted for 25% of the variance in functional
capacity (UPSA-B: adjusted R?> = .246, F(9,188) = 8.16,
P < .001), 31% of the variance in social competence (SSPA:
adjusted R*> = .305, F(9,191) = 10.74, P < .001), and 6%
of the variance in real-world functioning (SLOF: adjusted
R? = .059, F(5,125) = 2.63, P = .03). When restricting the
sample to individuals with high-quality informants (ie, pro-
fessionals with mental health experience, n = 53),® fewer
social cognitive indices were significantly correlated to SLOF
scores, but the predictive ability of the social cognitive vari-
ables improved to 17% (SLOF-HQ: adjusted R* = .173,
F(3,49) = 4.63, P = .006). Details are provided in table 5.
Incremental validity of the social cognitive tasks was
examined by determining whether they would signifi-
cantly predict variance above and beyond neurocognitive
performance (table 6). Neurocognitive variables alone sig-
nificantly accounted for 22% of the variance in UPSA-B
total scores (adjusted R*> = .220, F(5,190) = 11.98,
P <.001), 14% of the variance in SSPA ratings (adjusted
R>=.140, F(5,187) = 7.26, P < .001), 4% of the variance
in SLOF ratings (adjusted R*> = .044, F(2,125) = 3.92,
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P = .02), and 9% of the variance in SLOF-HQ ratings
(adjusted R> = .089, F(1,48) = 5.80, P = .02). Social cog-
nition, entered after neurocognition as a second block,
significantly contributed an additional 11% of variance
in UPSA-B scores (R? change = .106, P = .001), 18% of
variance in SSPA ratings (R’ change =.176, P <.001), and
15% of variance in SLOF-HQ ratings (R? change = .146,
P =.043). The incremental increase in variance for SLOF
ratings was not significant (R? change = .057, P = .183).

Practicality and Tolerability

Administration time was under 10 min for the majority
of tasks. TASIT was a notable exception, taking 18 min
on average for both patients and controls. Participants
rated all tasks to be pleasant. Both patients and controls
rated the MiniPONS lowest (table 7).

Group Differences

Patients were less accurate than controls on all measures
(effect sizes ranged from 0.48 to 0.84) and showed greater
intentionality bias (d = .24; table 8). Patients provided
higher BLERT CR (d = .32) but did not differ from con-
trols for ER-40 CR (d = .08). Patients also did not differ
from controls in BLERT RT (d = .16) but were slower to
respond on ER-40 (d = .32) and TASIT (d = .47).

Final Task Recommendations

The BLERT, ER-40, and Hinting task were all classified
as Acceptable. Eyes, IBT, and TASIT were categorized

Table 4. Correlations Between Social Cognitive Tasks and Functional Outcome Measures in Patients

UPSA Total SSPA Average SLOF Community SLOF-HQ Community
(n =208) (n =208) Informant (n = 1395) Informant (n = 53)
Social cognitive
BLERT 368 ** 415 .208* .062
ER-40 36 1HE* A10%%* 174* .088
Eyes 38w 27 THEE 154 .086
IBT —.189%* —-.137 —.191%* —-.004
Hinting A4047%%% A3THEE .192%* .345%
MiniPONS 39w 379%HE .169%* .092
SAT-MC 265%** .329%** —-.004 —-.028
TASIT 362%%* .380%** .106 -.016
BLERT CR —.080 —-.030 .060 —412%*
BLERT RT (sec) -.029 —-.176* —-.102 .062
ER-40 CR —. 181%** —.090 —-.030 —.371%*
ER-40 RT (sec) —-.110 —.202%%% .043 -.167
TASIT RT (sec) —-.018 -.105 .089 —.046
Neurocognitive

TrailsA —.201%** —.215%* .022 —.100
Symbol Coding 388 200 ** .095 255
HVLT-R .394H%% 337w .198* .328%
Letter-Number Span 423%** .322%** 217* .096
Animal Naming 236%* 195%* .042 .026

Note: SLOF informant ratings were available for only a subset of the patient sample. SLOF-HQ indicates ratings from high quality

informants (ie, professionals with mental health experience).
*¥P <.05,**P < .01, ¥*P < .001.
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Table 5. Regression Models Demonstrating the Overall Contribution of the Social Cognitive Tasks to Outcomes

R? Adjusted R* F P b* t P s1?
UPSA total 28 25 8.16 <.001
BLERT .01 .05 .96 .000
ER-40 12 1.34 18 .007
Eyes .05 .56 .58 .001
IBT -.15 -2.34 .020 .021
Hinting .26 3.87 <.001 .057
MiniPONS 14 1.66 .10 .010
SAT-MC .02 27 79 .000
TASIT .09 1.06 .29 .004
ER-40 CR -.11 -1.64 .10 .010
SSPA average .34 31 10.74 <.001
BLERT .08 .87 .39 .003
ER-40 .16 1.93 .06 .017
Eyes -.07 -.74 46 .002
Hinting .26 4.04 <.001 .057
MiniPONS .09 1.11 27 .004
SAT-MC .03 43 .67 .001
TASIT A1 1.38 17 .007
BLERT RT .01 .10 92 .000
ER-40 RT -.20 -2.93 .004 .030
SLOF total .095 .059 2.63 .03
BLERT .10 .89 .38 .006
ER-40 .04 40 .69 .001
IBT -.18 -2.06 .04 .031
Hinting 13 1.45 15 .015
MiniPONS .06 .58 .56 .002
SLOF-HQ total 221 173 4.63 .006
Hinting 23 1.63 A1 .042
BLERT CR -.31 —-1.61 A1 .041
ER-40 CR -.04 -.23 .82 .001

Note: SLOF-HQ indicates ratings from high quality informants (ie, professionals with mental health experience).

as Acceptable with Reservations. The MiniPONS and
SAT-MC were classified as Not Recommended. These
classifications are discussed below.

Discussion

In this final phase of the SCOPE study, we examined
the psychometric properties of eight new or modified
social cognitive measures in order to identify tasks that
are well suited for use in clinical trials. The Hinting task,
ER-40, and BLERT emerged as the strongest tasks and
are recommended for use. Similar to its performance
in the initial psychometric study (ie, phase 3), 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
also showed uniquely significant incremental validity in
the prediction of functional capacity and social compe-
tence. The task could be administered quickly, was liked
by patients, and distinguished patient and control per-
formance. Ceiling effects have previously been reported
for Hinting;***' however, none were evident here or in
phase 3. This is likely due to the modified, more stringent
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scoring system. Analyses are currently underway to assess
whether the psychometric properties reported here may
change when utilizing the original scoring criteria.

The ER-40 showed many of the same strengths as
Hinting, and both ER-40 accuracy and RT emerged as
uniquely significant predictors of social competence, even
when controlling for all other cognitive and social cogni-
tive variables. Confidence ratings for ER-40 were also sig-
nificantly correlated with real-world functioning reported
by high-quality informants. As the ER-40 showed only
limited relations to functional outcomes in phase 3, the
current findings suggest our modifications have potential
to increase the functional utility of this measure. BLERT
also demonstrated adequate psychometric properties but
showed greater practice effects and reduced criterion/
incremental validity in this phase relative to phase 3. Like
ER-40, however, BLERT CR was significantly correlated
with SLOF-HQ suggesting that more detailed analyses
of these modifications would be beneficial® and that con-
currently assessing performance as well as awareness of
that performance (ie, Introspective Accuracy) may be
a promising strategy for improving the utility of social
cognitive measures. In light of the BLERT’s strong show-
ing in phase 3, and current evidence of good test-retest
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Table 6. Final Regression Models Accounting for Additional Variance in Outcome beyond Neurocognitive Performance

UPSA-B (1 = 196)

SSPA (1 = 193)

SLOF (n = 128) SLOF-HQ (1 = 50)

b* s1? b* s1? b* sr? b* sr?
Block 1—Neurocognition
Trails A -.06 .002 .05 .002 — — — —
Symbol Coding 13 .008 .07 .002 — — — —
HVLT-R 16* .016* .09 .004 .07 .003 23 035
Letter-Number Span 12 .008 .05 .002 .09 .005 — —
Animal Naming -.06 .003 -.05 .002 — — — —
Block 2— Social Cognition
BLERT -.08 .002 .07 .002 .03 .000 — —
ER-40 13 .009 A7* .014* .06 .002 —
Eyes .004 .000 -.11 .004 — — — —
IBT -.12 .014 — —.19% .035% — —
Hinting 2% .043%* 25k 050%** A1 .009 18 022
MiniPONS A1 .006 .07 .003 .05 .001 — —
SAT-MC .03 .000 .03 .000 — — — —
TASIT .003 .000 .08 .003 — — — —
BLERT CR — — — — — -.38 062
BLERT RT — -.001 .000 — — — —
ER-40 CR -.12 .013 — — — — 10 004
ER-40 RT — —.19*% .024* — — — —
Overall Model
Adjusted R* 295%** 287Fx* .06* 188%*
R? Change 1 18 .06 .146*

Note: SLOF-HQ indicates ratings from high-quality informants (ie, professionals with mental health experience).

*P <.05,**P < .01, ***P < .001.

Table 7. Practicality and Tolerability

Practicality (Administration Time in Minutes)

Tolerability (Participant Ratings)

Patients (n = 218)

Controls (n = 154)

Patients (n = 218) Controls (n = 154)

Task Mean SD Mean SD Mean SD Mean SD
BLERT 9.86 1.72 9.54 1.77 542 1.43 5.51 1.23
ER-40 8.38 1.61 7.82 1.75 5.52 1.44 5.65 1.22
Eyes 6.84 3.38 5.81 2.10 5.36 1.41 5.51 1.24
IBT 5.43 1.00 5.01 0.58 5.08 1.69 5.35 1.28
Hinting 6.85 2.05 6.76 1.44 5.35 1.54 5.75 1.06
MiniPONS 12.17 2.37 11.08 1.76 4.65 1.79 4.76 1.58
SAT-MC 10.26 1.75 9.58 1.22 5.22 1.58 5.55 1.29
TASIT 18.62 1.73 17.94 1.48 5.07 1.55 5.38 1.18

reliability, limited potential for floor/ceiling effects, sensi-
tivity to group differences, and high practicality and tol-
erability, we continue to recommend this task for use in
clinical trials.

Eyes, TASIT, and IBT generally showed acceptable
psychometric properties, but each also had limitations
that should be considered carefully. Eyes failed to offer
any unique contribution to the prediction of outcomes,
and task performance was strongly correlated with
WASI Vocabulary scores in patients (r = .63) and con-
trols (r = .47). Previous studies report a correlation of
49 between WASI Vocabulary and Eyes performance

in healthy individuals,*? which suggests our modifica-
tions did not successfully reduce this relationship. TASIT
also showed only limited relations to functional out-
comes, and as in phase 3, had the longest administration
time, which may be impractical for some clinical trials.
Counterbalancing form administration did, however,
appear to reduce the discrepancy between forms noted
in phase 3, and thus, we recommend counterbalancing be
implemented when using both forms. For IBT, concerns
include lower test-retest reliability and increased missing
data due to limiting response times. Importantly though,
IBT uniquely accounted for variance in both functional
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Table 8. Group Differences on Social Cognitive Measures

Patients (n = 218)

Controls (n = 154)

Task Mean SD Mean SD t P Cohen’s d
BLERT 13.93 4.02 15.92 2.70 5.70 <.001 .58
ER-40 31.12 4.28 32.94 3.19 4.69 <.001 48
Eyes 21.28 5.49 24.79 4.33 6.88 <.001 1
IBT 44 18 40 15 -2.09 .037 24
Hinting 13.36 3.71 15.38 2.68 6.05 <.001 .62
MiniPONS 42.88 6.47 46.69 5.52 6.10 <.001 .63
SAT-MC 11.91 4.00 14.24 3.28 6.09 <.001 .64
TASIT 44.56 7.44 50.57 6.80 7.81 <.001 .84
BLERT CR 81.06 16.66 85.58 10.56 3.20 .001 32
BLERT RT (s) 16.04 3.69 15.45 3.56 -1.54 124 .16
ER-40 CR 84.08 13.48 85.05 10.72 7176 438 .08
ER-40 RT (s) 3.89 1.11 3.55 1.04 -2.99 .003 32
TASIT RT (s) 55.91 4.56 53.91 3.98 -4.24 <.001 47

capacity and real-world functional outcome. The IBT,
thus, offers promise as a useful measure of attributional
style/bias, and more detailed analyses and development
(eg, examination of relations to symptoms, consideration
of condition effects, etc.) appear warranted.

Two tasks, MiniPONS and SAT-MC, demonstrated
psychometric properties that currently preclude them
from recommendation for use in clinical trials. Neither
task accounted for significant variance in functional out-
comes, and both tasks showed the greatest floor effects,
particularly form B of SAT-MC. The MiniPONS also
had the second longest administration time and was the
least liked, and SAT-MC showed poorer test-retest reli-
ability, likely due to nonequivalence of forms. Given the
form differences, we did examine correlations between
SAT-MC form B and outcomes. These values were not
appreciably different from form A.

Overall, results across the phases of SCOPE are nota-
bly consistent. Hinting (with the revised scoring crite-
ria) continues to provide a suitable measure addressing
the domain of mental state attribution, and the modi-
fied BLERT and ER-40 provide good representation for
emotion processing. Phase 5 has identified the IBT as a
potentially promising measure of attributional bias/style,
but as in phase 3, no measures of social perception have
been recommended. Given that our initial expert sur-
vey identified social perception as an important domain,
this underscores the need to continue improving existing
measures and to develop new ones. Further clarification
of how social perception overlaps with and differs from
the other domains of social cognition may be helpful,
and it may also be useful to continue testing measures
from the social neuroscience literature as Green, Penn,
and colleagues have recently done.'>?' While accuracy in
the detection of biological motion did not show strong
psychometric properties, it is possible that more nuanced
indices such as false alarm rates or detection thresh-
old may perform better. Complementary approaches
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referencing social psychological frameworks may also be
fruitful.

Finally, potential limitations require consideration. The
study Pls, rather than a larger panel of experts/stakehold-
ers, made final task recommendations. While the classi-
fication strategy was well defined and there was strong
agreement, a larger panel may have reached different con-
clusions. Further, our sample is composed of predomi-
nately older, clinically stable individuals in chronic phases
of schizophrenia. Psychometric properties may not apply
uniformly to other diagnoses or to more symptomatic
or early stages of illness.** BLERT is recommended for
use in clinical trials despite showing significant practice
effects. Such effects were not as pronounced in phase 3,
but investigators are encouraged to consider this possi-
bility in their data. Likewise, RT indices showed signif-
icant practice effects that warrant caution in using RT
as a sole index of performance. Due to the psychometric
goals of SCOPE, corrections for multiple comparisons
were not implemented. Thus, results from the correlation
and regression analyses should be interpreted with this
limitation in mind. The current study also did not include
the MSCEIT, which prevents direct comparisons with
this well-established battery of emotional intelligence.
Site differences were also evident in social cognitive per-
formance that may be related to demographic differences
(eg, higher mean IQ for UNC patients). The inclusion of
multiple sites, however, allows for a diverse sample that is
more broadly representative of individuals who may be
included in clinical trials. As our previous work demon-
strates both age and race effects on social cognitive per-
formance,* diverse samples should be prioritized.

These limitations notwithstanding, our current psy-
chometric data recommend the Hinting Task, ER-40,
and BLERT for use in clinical trials targeting social cog-
nition. These three tasks together assess the domains of
emotion processing and mental state attribution, but as
no tasks addressing social perception or attributional
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style are currently recommended, it is premature to con-
sider these tasks a comprehensive battery of social cogni-
tion. Results from factor analyses are varied but largely
support attributional style as a separable factor.*** Thus,
it is particularly important for this domain to be repre-
sented. As noted above, the IBT appears promising, and
additional work with the Ambiguous Intentions Hostility
Questionnaire suggests that it may also have utility.>*
However, it is also likely that developing new measures
will be required to generate a reliable, valid battery for
social cognition. Indeed, combining across all phases,
SCOPE has identified more measures that should not be
used (or used cautiously) rather than those that should
be used. Social cognition is also still a relatively young
field, and it is likely that measurement needs and priori-
ties will evolve as our knowledge grows. We, therefore,
strongly encourage an ongoing process within the field
geared toward measure development, refinement, and
evaluation.

Supplementary Material

Supplementary data are available at Schizophrenia
Bulletin online.
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