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Objective: While neuropsychological test
performance is correlated with social out-
comes in patients with schizophrenia, there
is little evidence to date that changes in
neuropsychological performance are asso-
ciated with changes in these outcomes. As
part of an efficacy and tolerability study of
atypical antipsychotics, the authors used a
performance-based measure of social com-
petence as a short-term outcome measure
and examined the correlations between
changes in social competence and im-
provements on neuropsychological tests.

Method: Patients with schizophrenia
were randomly assigned in a 1:1 ratio to
receive treatment with either quetiapine
(dose range: 200–800 mg/day) or risperi-
done (dose range: 2–8 mg/day) for an 8-
week period.

Results: Of 673 patients initially random-
ized, 289 had baseline and endpoint neu-
ropsychological and functional compe-

tence data. Scores on the performance-
based measure of social competence sig-
nificantly improved with both treatments,
as did a number of aspects of neuropsy-
chological performance. Improvements
in several aspects of neuropsychological
performance were correlated with the ex-
tent of improvement in social compe-
tence. There were no overall differences
between the treatments in their impact
on social competence and neuropsycho-
logical performance.

Conclusions: Short-term treatment with
both quetiapine and risperidone resulted
in improvements in social competence,
with these improvements associated with
improvements on some of the neuropsy-
chological measures. In addition to their
clinical importance, these results support
the use of performance-based compe-
tence assessments as outcome measures
in clinical trials.

(Am J Psychiatry 2006; 163:1918–1925)

Impairments in adaptive life skills are common and se-
vere in schizophrenia. These impairments are found in
social (1), occupational (2), self-care (3), and indepen-
dent living domains (4). Much of the disability associated
with schizophrenia can be related to these adaptive life
skills deficits, and these skills deficits are a major source
of the indirect costs of schizophrenia, which are esti-
mated to be substantially greater than the direct treat-
ment costs of the illness (5). These functional impair-
ments are seen at the time of the first episode of illness
(2) and even in the premorbid phases (6), with the con-
cept of poor premorbid adjustment in schizophrenia be-
ing related to the presence of adaptive life skills deficits
before the clear onset of the psychotic features of the ill-
ness. Further, these deficits do not appear to improve
with the remission of psychotic symptoms (7), implicat-
ing other causes for these impairments.

Many cross-sectional studies and some recent longitu-
dinal data have implicated neuropsychological impair-
ments and negative symptoms as the primary determi-
nants of impairments in everyday functioning (8). When
the influence of cognitive and negative symptoms on the
concurrent severity of these impairments is examined, it
has been noted that the severity of neuropsychological
impairments is more strongly correlated with the severity
of impaired everyday functioning than are negative symp-
toms (9, 10). The correlations between neuropsychologi-
cal impairments and impairments in everyday living skills
are found across a wide range of neuropsychological abil-
ity domains and adaptive life skills (11). For instance, pa-
tients with more cognitive impairments have greater im-
pairments in social functioning (12), are less likely to have
successful social relationships (13), and are less likely to
live independently (14).



Am J Psychiatry 163:11, November 2006 1919

HARVEY, PATTERSON, POTTER, ET AL.

ajp.psychiatryonline.org

Recent interest has focused on the pharmacological
treatment of cognitive impairment in schizophrenia, with
interventions including both atypical antipsychotic medi-
cations alone and adjunctive medications (15–17). The ra-
tionale for these interventions is clear: if cognitive impair-
ments predict deficits in various aspects of everyday living
skills, cross-sectionally (8) and longitudinally (18), then
enhancement of cognitive functioning might lead to im-
provements in everyday functioning. The results of these
interventions have been quite mixed, with moderate im-
provements in multiple cognitive domains reported for
atypical antipsychotic medications (15) and limited suc-
cess for adjunctive treatments (16, 17). However, the
short-term nature of the typical clinical trial would not be
suitable to detect change in functional skills. Most assess-
ments of everyday living skills rely on observation and re-
porting by either the patient or a family member or care-
giver, therefore this measurement domain poses many
challenges. Many patients with schizophrenia do not have
caregivers who could report on their neuropsychological
and living skills, and some evidence suggests inconsisten-
cies with patient self-reports (19).

It has been suggested that performance-based measures
of functional capacity circumvent the lack of informants
and potential response bias (20). A further benefit of per-
formance-based measures of functional capacity is that
these measures are proximal in nature (18) in that they do
not require that the skills are actually deployed in the real-
world environment. Thus they measure capacity (i.e., what
the person can do under optimal circumstances) rather
than real-world performance (i.e., what the person does
do). Distal measures, such as indicators of real-world social
outcomes (number of friends), independent living out-
comes (moving to less restrictive levels of care), and em-
ployment (seeking or obtaining employment), require both
the capacity in the behavioral execution of the skills and
environmental factors that encourage (or at least do not in-
terfere with) performance of the skills. Thus, the recent
NIMH-MATRICS initiative has recommended the use of a
performance-based measure of functional capacity in
such clinical trials aimed at cognitive enhancement in pa-
tients with schizophrenia (21). Similarly, these recommen-
dations included assessment of social cognition (i.e., mea-
sures affect perception and understanding social rules) as
an outcome measure as well, although it was acknowl-
edged that possibly less was known about social cognition
than performance-based outcome measures.

The current study was a randomized, double-blind, 8-
week clinical trial comparing the efficacy and tolerability
of quetiapine and risperidone in treating patients with
schizophrenia. Clinical assessments were the main focus
of the investigation and have been presented elsewhere
(22). The main clinical assessments were the Positive and
Negative Syndrome Scale (PANSS) and Clinical Global Im-
pression (CGI) severity and improvement ratings. Only a

selected set of PANSS variables were used for correlation
analyses in this article (total score and positive and nega-
tive symptom subscale scores).

Neuropsychological performance, social cognition, and
a performance-based measure of social competence were
the outcome measures of this study. Neuropsychological
assessments were selected from aspects of neuropsycho-
logical functioning shown to be related to social function-
ing outcomes, including vigilance, episodic memory, and
processing speed. Social competence was measured with
the Social Skills Performance Assessment (23). The Social
Skills Performance Assessment is a validated measure of
interactive social skills, performed in a role-played man-
ner with an examiner. Social cognition, indexed by the
ability to perceive the intensity of affective expression, was
measured with the Penn Emotional Acuity Test (24).
Changes in these outcomes were measured from baseline
to endpoint and compared across the two atypical anti-
psychotic treatments. Exploratory data analyses examined
the correlation between changes in neuropsychological
functioning and changes in scores on the Penn Emotional
Acuity Test and Social Skills Performance Assessment in
each of the two treatment groups.

Method

Study Design

This was an 8-week, multicenter, double-blind, parallel-de-
signed, randomized, flexible-dose study initiated in hospitalized
patients with schizophrenia. Patients were hospitalized for 1
week and then treated as outpatients for the remainder of the
study.

Subjects were male and female patients 18–65 years of age with
a diagnosis of DSM-IV schizophrenia (295.X, 295.70), a baseline
PANSS score of ≥60, a CGI severity rating ≥4, and a score of ≥4 on
one of the following PANSS positive symptom subscale items: de-
lusions, conceptual disorganization, hallucinatory behavior, or
suspiciousness/persecution.

Patients were required to have stable laboratory and electro-
cardiogram (ECG) results and to have a negative urine drug
screen at study entry. Subjects diagnosed with schizoaffective dis-
order, major depressive disorder, substance dependence not in
remission, mental retardation, and psychotic disorders due to a
general medical condition were excluded. Patients who had been
hospitalized in the current facilities for more than 1 month before
randomization and patients who had a known history of intoler-
ance or lack of response to antipsychotic medications, including
clozapine, were also excluded. Sleep medication and benzodiaz-
epines were allowed as needed but were not allowed within 24
hours of clinical or neuropsychological assessments. The appro-
priate institutional review boards at every research site approved
the study, and all patients or their legal guardians provided writ-
ten informed consent.

Eligible patients were randomly assigned in a 1:1 ratio to re-
ceive either quetiapine or risperidone. Quetiapine was initiated at
50 mg/day and titrated to 400 mg/day by day 4. Risperidone was
started at 1 mg/day and increased to 4 mg/day by day 4. The in-
vestigators could flexibly adjust the dose of both medications
thereafter. The dose range was 200–800 mg/day for quetiapine
and 2–8 mg/day for risperidone. Quetiapine was administered in
two daily doses, as was risperidone.
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Functional Assessments

The following neuropsychological and functional assessments
were performed at baseline (randomization) and at the end of the
study (day 56 or withdrawal).

Social skills. The Social Skills Performance Assessment (23) is a
task in which the subject participates in two 3-minute role-play-
ing scenarios of selected social problem situations acted out be-
tween an interviewer and participant and audiotaped for subse-
quent centralized scoring. In scene 1, the subject plays the role of
a tenant meeting a new neighbor (interviewer). In scene 2, the
subject plays the role of a tenant calling the landlord (interviewer)
regarding a leak that has gone unrepaired after a previous com-
plaint. Raters were trained in administration of these tests
through the viewing of videotapes prior to investigator meetings,
where they were observed in the administration of the instru-
ment. They were not trained in the scoring of the instrument or in
the scoring criteria in order to reduce any potential biases. Scor-
ing was performed blind to subject identity, treatment condition,
and order of assessment (baseline/endpoint) at the University of
California, San Diego (UCSD). Each scene was replayed from the
tape recording and scored on a graduated scale from 1 (low) to 5
(high) in eight categories: interest; fluency; clarity; focus; social
appropriateness; negotiation ability; persistence; and overall
conversation. Overall performance was calculated by summing
the averaged ratings from each role play, leading to an overall
score that could range from 2 to 10. Interrater reliability of scoring
the instrument was based on a 20% overlap in ratings, and the av-
erage ICC for scores for each of the eight categories was found to
be 0.89. Previous data on the practice effects of the Social Skills
Performance Assessment indicated that the test-retest reliability
was 0.91 and that there was no significant change in performance
at a 4-week retest assessment in either healthy subjects or pa-
tients with schizophrenia. The effect size for change at retest in
the schizophrenia group was 0.15 (Cohen’s d).

Social cognition/affect perception. The Penn Emotional Acu-
ity Test (24) measures the ability to accurately perceive the inten-
sity of facial expressions. A series of 40 faces that range from very
sad to very happy are presented. Subjects grade the level of inten-
sity of the expressions of sadness or happiness on the face on a 7-
point scale. The dependent variables are the total number of cor-
rect responses made.

Neuropsychological Assessments

A limited neuropsychological assessment was performed, be-
cause this was seen to be a secondary outcome in the overall clin-

ical trial. As a result, while all of the data that were collected are
presented, this assessment does not cover every potential domain
of cognitive functioning.

Attention. Two different versions of the Continuous Perfor-
mance Test of vigilance were employed. In the identical pairs ver-
sion (25), patients were asked to make a finger lift response on a
computer key whenever the same 4-digit target stimulus oc-
curred twice in a row. One hundred fifty test trials were presented,
with the stimulus duration set at 500 msec with a 950-msec inter-
stimulus interval. In the A-X version (26), subjects pressed a re-
sponse key whenever they detected the occurrence of an A imme-
diately followed by an X. These target sequences occurred with
10% frequency and were presented with the same stimulus pa-
rameters as the identical pairs test. The dependent variable for
both conditions was the proportion of correct detections of target
stimuli (i.e., hits).

Visuomotor speed.  Part A of the Trail Making Test was given,
with the time required to complete the test as the dependent
variable.

Memory. Verbal memory was examined with the Rey Auditory
Verbal Learning Test, which has been used extensively in neuro-
psychological studies of patients with schizophrenia. A 15-item
list of words is presented to the patient in each of five separate
learning trials. Following this, a distractor list (list B) is read to the
subjects, followed by short-delay free recall. A delayed free-recall
test is performed after a 20-minute period, followed by a choice
recognition procedure. Dependent variables selected for analysis
were the total number of words recalled in the five learning trials
and at delayed recall, as well as delayed recognition discrimina-
tion. The same form of the test was used at both assessments be-
cause of concerns regarding the equivalence of the available al-
ternative forms and previous findings suggesting that practice
effects on verbal learning tests in patients with schizophrenia
may be less than the influence of alternate forms (27).

Executive function. Part B of the Trail Making Test evaluates
both visuomotor speed and the ability to alternate between sets.
The dependent variable is the time required to complete the task.

Verbal fluency. Two tests were administered: category and let-
ter fluency. Category fluency involves naming animals, fruits, and
vegetables for 1 minute per category, while phonological fluency
examined naming of words starting with the letters F, A, and S for
1 minute per letter. Total scores for category and letter fluency
were the dependent variables.

Data Analysis

Statistical tests on all data were performed at the 5% two-tailed
significance level. Multivariate tests for differences between the
treatment groups for changes on the set of cognitive battery mea-
sures were conducted using multivariate analysis of covariance
(MANCOVA) with medication group as a fixed effect and investi-
gator (site) and baseline scores as covariates. Results at baseline
and week 8 (or early termination) are reported. These were the
only time points at which the tests were administered. Further,
paired t tests were applied to determine if the change scores from
baseline were significant within each treatment group. Explor-
atory correlational analyses examined the relationships between
changes in neuropsychological performance, social cognition,
and social competence. The overall relationship between changes
in Social Skills Performance Assessment and neuropsychological
and social cognition variables was examined with a simultaneous
entry regression analysis. Correlation analyses examined the rela-
tionship between changes on the PANSS subscales and changes
in the other variables.

TABLE 1. Demographic and Clinical Characteristics of
Schizophrenia Patients Randomly Assigned to 8 Weeks of
Double-Blind Treatment With Risperidone or Quetiapine

Variable

Patients Receiving 
Risperidone 

(N=154)

Patients Receiving 
Quetiapine 

(N=135)
Mean SD Mean SD

Age 39.85 10.82 40.24 10.50
Number of prior 

admissions 2.06 1.70 2.14 1.73
Average medication 

dose (mean modal 
mg/day during 
flexible dosing) 5.33 2.13 529.62 288.28

N % N %
Female 37 24 30 22
Ethnicity
Caucasian 77 50 66 49
African American 63 41 54 40
Hispanic 12 8 10 7
Asian 2 1 5 4
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Results

Patient Disposition

In total, 673 patients were randomly assigned to a treat-
ment condition (quetiapine: N=338; risperidone: N=335).
Of these, 326 (96.4%) patients in the quetiapine group and
319 (95.2%) patients in the risperidone group had received
previous antipsychotic treatment with olanzapine (36.1%
[N=122] and 40.4% [N=135], respectively), risperidone
(29.3% [N=99] and 27.5% [N=92]), haloperidol (16.3% [N=
55] and 18.9% [N=63]), quetiapine (13.3% [N=45] and 9.9%
[N=33]), ziprasidone (8.0% [N=27]) and 4.2% [N=14]),
chlorpromazine (2.4% [N=8] and 2.4% [N=8]), or loxapine
(0.9% [N=3] and 1.2% [N=4]). In addition, two patients
(0.6%) in the quetiapine group had received clozapine, and
one patient (0.3%) in the risperidone group had received
molindone. Neuropsychological, social cognition, and so-
cial competence assessment data were obtained for 538 of
these patients; of these, however, 216 patients had data at
baseline only while seven patients had postbaseline data
only. Of the 315 patients (149 for quetiapine and 166 for ris-
peridone) with both a baseline and final assessment, 26 pa-
tients (14 for quetiapine and 12 for risperidone) had non-

valid final assessments and were excluded. Therefore, 289
patients (135 for quetiapine and 154 for risperidone) had
valid neuropsychological, social competence, or social
cognition assessment data at baseline and endpoint (week
8). We performed t tests for each of the assessments, com-
paring the neuropsychological, social competence, and so-
cial cognition baseline scores of patients with some end-
point data (N=289) and without endpoint data (N=216),
and none of these t tests were significant.

Performance

Table 1 presents the descriptive characteristics of the
treatment groups, and Table 2 presents the performance
data on the social competence, social cognition, and neu-
ropsychological tests as a function of treatment group.
The first MANCOVA compared performance across all of
the neuropsychological tests but not the social cognition
and social skills measures. Note that missing neuropsy-
chological assessment data were deleted on a pairwise ba-
sis, leading to a reduction in the overall number of sub-
jects. The MANCOVA found that there were no significant
differences from baseline to endpoint across treatments
on the neuropsychological change scores ( Wilks’s
lambda=0.96; F=1.05, df=1, 190, p=0.40). For performance

TABLE 2. Functional and Cognitive Performance of Schizophrenia Patients Randomly Assigned to 8 Weeks of Double-Blind
Treatment With Risperidone or Quetiapinea

Variable N

Baseline Endpoint Analysisb

Mean SD Mean SD t p
Effect 

Size (d)
Patients Receiving Risperidone

Social Skills Performance Assessmentc 

(total over two scenes) 100 6.02 1.05 6.99 1.07 8.81 0.001 0.92
Penn Emotional Acuity Test (total correct) 142 21.26 7.06 22.08 6.99 1.63 0.11 0.11
Continuous Performance Test (proportion 

of correct hits)
A-X 142 0.64 0.33 0.71 0.29 2.30 0.03 0.22
Identical pairs 131 0.62 0.32 0.74 0.26 4.35 0.001 0.38

Trail Making Test part A 148 62.55 51.10 51.18 34.76 2.86 0.005 0.22
Rey Auditory Verbal Learning Test

Trial 1 154 4.41 2.09 5.36 2.31 5.14 0.001 0.98
Total learning 154 33.01 11.21 37.89 13.36 6.46 0.001 0.44
Delayed recall 154 5.54 3.13 6.66 4.34 3.38 0.001 0.36

Trail Making Test part B 148 152.18 87.13 139.15 84.94 2.24 0.03 0.15
Category fluency 152 15.03 5.96 15.47 5.60 0.91 0.37 0.07
Letter fluency 152 27.54 10.89 30.25 12.14 3.56 0.001 0.25

Patients Receiving Quetiapine
Social Skills Performance Assessmentc 

(total over two scenes)
74 5.61 1.09 6.27 1.45 4.40 0.001 0.61

Penn Emotional Acuity Test (total correct) 124 20.40 7.14 21.41 7.34 1.71 0.09 0.14
Continuous Performance Test (proportion 

of correct hits)
A-X 117 0.65 0.31 0.63 0.32 0.32 0.75 0.03
Identical pairs 116 0.63 0.32 0.66 0.32 1.19 0.23 0.10

Trail Making Test part A 135 63.77 54.02 61.77 55.78 0.66 0.51 0.04
Rey Auditory Verbal Learning Test

Trial 1 135 4.43 1.96 4.88 2.26 2.50 0.02 0.23
Total learning 135 31.71 12.79 34.94 12.98 4.02 0.001 0.25
Delayed recall 134 5.36 3.44 6.01 3.98 2.65 0.009 0.19

Trail Making Test part B 135 144.96 80.39 140.85 85.13 0.77 0.44 0.05
Category fluency 133 15.36 5.56 15.23 6.27 0.32 0.75 0.02
Letter fluency 133 26.24 12.99 28.75 15.26 2.74 0.006 0.19

a Overall change from baseline neuropsychological variables significant by MANCOVA (F=6.20, df=1, 176, p<0.01).
b Within-group changes from baseline.
c Analysis limited to patients with less than perfect scores at baseline.
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on the Penn Emotional Acuity Test, the MANCOVA found
that there were no significant differences associated with
treatment (F=0.01, df=1, 226, p=0.95). When treatment-as-
sociated differences in performance on the Social Skills
Performance Assessment were examined, there was no
statistically significant difference associated with treat-
ment (F=4.26, df=1, 171, p=0.06), although the difference
tended to favor risperidone treatment. Post hoc tests
based on the MANOVA results were computed to compare
cognitive changes between the groups. These tests re-
vealed that there were two cognitive domains where ris-
peridone treatment was superior to quetiapine: Continu-
ous Performance Test identical pairs hits and Trail Making
Test part A time (both p<0.05).

Changes From Baseline 

Paired tests within treatment group were used to iden-
tify changes from baseline performance on all of the
study-dependent variables. For treatment with quetia-
pine, statistically significant improvements were detected
in phonological fluency, as well as trial 1 performance, to-
tal learning, and delayed recall on the Rey Auditory Verbal
Learning Test, and on the Social Skills Performance As-
sessment. For risperidone treatment, significant improve-
ments were seen for phonological fluency, Trail Making
Tests parts A and B, trial 1 performance, total learning, and
delayed recall on the Rey Auditory Verbal Learning Test,
and correct detections on both versions of the Continuous
Performance Test as well as the Social Skills Performance
Assessment. Neither medication was associated with sig-
nificant differences in performance on the Penn Emo-
tional Acuity Test or on category fluency.

Pearson product-moment correlations were calculated
between changes on the Social Skills Performance Assess-
ment and all of the neuropsychological variables. These
correlations were calculated for each medication group
separately and are presented in Table 3. For both treat-
ments, some aspects of neuropsychological change were
associated with improvements in social competence mea-
sured by the Social Skills Performance Assessment. For
quetiapine treatment, significant correlations were seen
between Social Skills Performance Assessment scores and
improvements in score on the Trail Making Test part B and
Rey Auditory Verbal Learning Test total learning and de-
layed recall. For risperidone treatment, improvements on
phonological fluency, A-X Continuous Performance Test,
Trail Making Test part B, and Rey Auditory Verbal Learning
Test total learning were correlated with improvements in
performance on the Social Skills Performance Assessment.
Note that the magnitude of the correlations was nearly
identical for each variable for each treatment and the dif-
ferences in patterns of statistical significance were due to
differences in the treatment group size. Simultaneous en-
try regression analyses were used to determine the overall
relationship between changes in Social Skills Performance
Assessment and neuropsychological and social cognition
variables, with these analyses calculated separately for
each treatment group. For quetiapine treatment, the over-
all regression was significant (F=4.15, df=8, 65, p<0.05). The

TABLE 3. Relationship Between Neuropsychological and
Social Skills Performance Changes in Schizophrenia Pa-
tients Randomly Assigned to 8 Weeks of Double-Blind
Treatment With Risperidone or Quetiapine

Neuropsychological Variable

Relationship With Social Skills 
Performance by Treatment 

Group (r)a

Patients 
Receiving 

Risperidone 
(N=97)

Patients 
Receiving 

Quetiapine 
(N=73)

Penn Emotional Acuity Test 0.14 0.04
Continuous Performance Test 

A-X 0.20* 0.20
Identical pairs 0.11 0.02

Trail Making Test part A 0.16 0.18
Rey Auditory Verbal Learning Test

Trial 1 0.04 0.14
Total learning 0.24* 0.32*
Delayed recall 0.20 0.26*

Trail Making Test part B 0.34* 0.36*
Category fluency 0.13 0.11
Letter fluency 0.20* 0.20
a Correlations presented in terms of absolute values, so that positive

correlations reflect correlations between improvement. There were
no significant differences across treatments in the magnitude of
correlations.  Significant differences for similar correlations are due
to treatment group size differences.

*p<0.05.

FIGURE 1. Magnitude of Improvements and Neuropsycholog-
ical Correlates of Social Skills Performance Assessment Scores
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total variance accounted for in the analysis was 20%, with
both Trail Making Test part B and word list total learning
contributing significant independent variance (Figure 1).
For risperidone treatment, the overall regression was also
significant (F=2.42, df=8, 89, p<0.05). Total variance ac-
counted for in the analysis was 19%, with improvements in
Trail Making Test part B performance and total learning on
the Rey Auditory Verbal Learning Test also both accounting
for significant variance in improvements in Social Skills
Performance Assessment performance.

Intercorrelations of the cognitive change scores were
also computed within each treatment group. For quetia-
pine treatment, the correlations ranged from r=0.02
(changes in A-X Continuous Performance Test hits and
Rey Auditory Verbal Learning Test total learning) to r=0.53
(change in trial 1 learning and total learning on the Rey
Auditory Verbal Learning Test). In the risperidone group,
these correlations ranged from r=0.00 (changes in A-X
Continuous Performance Test hits and Rey Auditory Ver-
bal Learning Test total learning) to r=0.65 (change in trial 1
learning and total learning on the Rey Auditory Verbal
Learning Test).

Correlations With Clinical Changes

Patients receiving treatment with either quetiapine or ris-
peridone experienced a decrease in total, positive, and neg-
ative PANSS scores from baseline (Table 4). There were no
differences in either baseline scores or magnitude of
change scores between the two treatment groups. In order
to examine the possible associations between clinical
changes and changes in social competence, social cogni-
tion, and neuropsychological variables, Pearson correla-
tions were calculated between all variables and changes in
PANSS positive, negative, and total scores. For quetiapine
treatment, two out of 33 correlations were significant, with
changes in PANSS total scores predicting improvements in
delayed recall (r=–0.26, p<0.05), and changes in PANSS
positive scores predicting improvements in total learning
(r=–0.25, p<0.05). No correlations between changes in neg-
ative symptoms and neuropsychological or Social Skills
Performance Assessment changes reached significance. For
risperidone treatment, again two correlations were signifi-

cant, with improvements in PANSS positive symptom
scores being associated with improvements in Rey Auditory
Verbal Learning Test trial 1 performance (r=–0.30, p<0.05)
and improvements in total learning (r=–0.33, p<0.05).

Discussion

In this first study of treatment with atypical antipsy-
chotic medications and changes in performance-based
measures of social competence, two important findings
emerged. The first is that social competence measures are
positively affected by treatment with the atypical antipsy-
chotic medications quetiapine and risperidone. The sec-
ond is that these treatment-related changes in social skills
performance are correlated with concurrent improve-
ments in neuropsychological performance. A total of 20%
of the variance in improvements in neuropsychological
performance and social competence was found to over-
lap, suggesting that the beneficial effects of these medica-
tions on cognitive performance are also related to these
changes in functional skills.

Previous studies of the relationships between cognitive
and functional skills have most often been cross-sectional
and observational in their research design. Therefore, the
results of this treatment study also make an important
point regarding the validity of inferences regarding the in-
fluences of the cognitive abnormalities seen in schizo-
phrenia on functional status. The findings here also
present positive evidence for the sensitivity of measures of
functional capacity for detection of treatment-related
changes. Since most previous studies of atypical antipsy-
chotics and cognition lacked an assessment of functional
outcome, it was only assumed that the cognitive changes
had functional relevance.

Only one previous study examined treatment-related
changes on a cognitive measure, the Wisconsin Card Sort-
ing Test, and its relationship to performance-based mea-
sures of social competence. There was no evidence of im-
provement on either measure in that study (28). Further, a
previous open-label study of quetiapine found improve-
ments in cognitive functioning and quality of life, but no
substantial relationship between these variables (29). A

TABLE 4. PANSS Changes in Schizophrenia Patients Randomly Assigned to 8 Weeks of Double-Blind Treatment With Ris-
peridone or Quetiapine

PANSS Score

Treatment Groupa

AnalysisRisperidone (N=154) Quetiapine (N=135)

Mean SD Mean SD t p
Positive symptom subscale

Baseline 17.66 5.54 16.77 6.56 1.24 0.22
Change 6.83 5.82 6.69 5.80 0.19 0.85

Negative symptom subscale
Baseline 18.58 5.62 17.27 5.95 1.85 0.07
Change 4.76 5.69 5.37 5.69 0.82 0.41

Total
Baseline 71.09 20.76 67.36 18.76 1.59 0.11
Change 21.53 19.22 22.52 22.10 0.41 0.68

a Data presented only for cases with some valid cognitive assessment data.
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previous study that examined the test-retest stability of
cognitive measures similar to those employed in this study
(27) found that no measures manifested a statistically sig-
nificant practice effect and that the effect sizes for change
were considerably smaller than the improvements seen in
this study. Similar results came from a systematic retest
study of the Social Skills Performance Assessment (30),
where the retest effect size in patients with schizophrenia
was found to be 0.14 (Cohen’s d), which is notably smaller
than the treatment-related changes seen in this study.

In addition to the large patient cohort and broader neu-
ropsychological assessment, we argue that the results of
this study are important because of the use of a perfor-
mance-based measure of social competence that does not
require environmental opportunities or special support
for deployment of social skills. Social competence was
measured with a proximal measure of performance that
was not dependent on environmental factors that might
be required to facilitate performance. The effect size for
improvement was substantial. These data indicate that
outcome measures sensitive to functional skills deficits
may be useful, even in short-term trials, if they validly
measure skills competence. Conversely, outcome mea-
sures that require real-world performance of functional
skills may place too great a burden on pharmacological in-
terventions, which are unlikely to be able to influence en-
vironmental factors such as performance opportunities,
interfering factors such as anxiety, or social constraints
(e.g., eligibility for disability payments).

The major limitations of this study are the short dura-
tion of treatment and the high percentage of subjects who
did not receive the assessments, which might limit the
generalizability of the results. However, the lack of base-
line differences between cases with and without follow-up
data is reassuring and may imply that the results apply
more broadly to patients with schizophrenia treated with
quetiapine and risperidone. Additional studies are re-
quired to assess the effects of these treatments with long-
term use. Differences in the rate of dropouts and missing
data also have the potential to influence the results. Fur-
ther, while the cognitive domains assessed are relatively
comprehensive even with the limited battery, social cogni-
tion is complex and is not thoroughly assessed with the
Penn Emotional Acuity Test alone. It should not be con-
cluded that social cognition in general is not positively in-
fluenced by cognitive enhancing treatments on the basis
of the results of this study.

Conclusions

Short-term treatment with the atypical antipsychotic
medications quetiapine and risperidone was associated
with improvement on a validated measure of social com-
petence, and these changes were correlated with cognitive
improvements. While these data do not address long-term
social adjustment, they do indicate that measures of func-

tional capacity can improve in the short term. Future re-
search on this topic must carefully separate changes in
competence from changes in real-world performance,
which may be influenced by variables that are not neces-
sarily illness-related.
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