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Abstract
Social-skill deficits are pervasive in schizophrenia and negatively impact many key aspects of
functioning. Prior studies have found that measures of elementary neurocognition and social
cognition are related to social-skills. In the present study we selected a range of neurocognitive
measures and examined their relationship with identification of happy and sad faces and
performance-based social-skills. Fifty-three patients with schizophrenia or schizoaffective disorder
participated. Results revealed that: 1) visual vigilance, problem-solving and affect recognition were
related to social-skill; 2) links between problem-solving and social-skill, but not visual vigilance and
social-skill, remained significant when estimates of verbal intelligence were controlled; 3) affect
recognition deficits explained unique variance in social-skill after neurocognitive variables were
controlled; and 4) affect recognition deficits partially mediated the relationship of visual vigilance
and social-skill. These results support the conclusion that facial affect recognition deficits are a
crucial domain of impairment in schizophrenia that both contribute unique variance to social-skill
deficits and may also mediate the relationship between some aspects of neurocognition and social-
skill. These findings may help guide the development and refinement of cognitive and social-
cognitive remediation methods for social-skill impairment.
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1. Introduction
Deficits in social-skills are one of the hallmarks of schizophrenia which affect the ability to
achieve meaningful social relationships, maintain employment, and fulfill personal needs
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through appropriate interactions with the environment (e.g., Addington & Addington, 1999;
Bellack et al., 1990). These deficits are evident in individuals at-risk for developing
schizophrenia and at illness onset (e.g., Pinkham et al., 2007), are stable over time (Mueser et
al., 1991), and are refractory to pharmacologic intervention (e.g., Bellack et al., 1990). These
findings emphasize the importance of social-skill deficit as a key target for the development
of novel rehabilitation strategies.

A variety of studies indicate that measures of elementary neurocognition, specifically attention,
memory and problem-solving skills, explain a significant proportion of the variance in social-
skill (e.g., Addington & Addington, 1999, 2000; Penn et al., 1995) and that neurocognitive
deficits are linked to these deficits in a manner similar to that of progress in psychosocial
rehabilitation programs and global community function (see Green et al., 2000, Green et al.,
2004 for reviews) with estimates suggesting that elementary neurocognition may explain
anywhere from 20-60% of the variance in psychosocial outcome, broadly construed (Green et
al, 2000).

At the same time, a smaller but rapidly emerging literature has linked measures of social
cognition, that is the ability to perceive and process social information, to psychosocial function
generally, and social-skills more specifically, in schizophrenia (see Couture et al., 2006, for a
review). Measures of social cue recognition, attributional style, knowledge of social situations,
and “theory-of-mind” have been linked to deficits in psychosocial function (e.g., Hooker &
Park, 2002; Mueser et al., 1996) and in several studies these deficits have been shown to: (1)
mediate the relationship of elementary neurocognitive function and psychosocial status (e.g.,
Addington et al., 2006; Brekke et al., 2005; Sergi et al., 2006; Vaskinn et al., 2008), (2)
moderate the relationship between elementary neurocognitive function and social skill
(Nienow et al., 2006), and/or (3) account for a proportion of variance beyond that provided by
elementary neurocognitive measures (e.g., Brune, 2005; Corrigan & Toomey, 1995; Pinkham
& Penn, 2006; Roncone et al., 2002). These findings have led some investigators to hypothesize
that deficits in social cognition may occupy a position more proximal to psychosocial status
than deficits in elementary neurocognition, and thus may suggest a more advantageous site for
intervention.

One of the most commonly studied aspects of social cue recognition in schizophrenia is affect
recognition. A wealth of studies has shown this skill to be impaired in schizophrenia relative
to healthy matched controls (see Edwards et al., 2002 for a review). While questions remain
whether facial affect recognition deficits reflect a specific (Bryson et al. 1997), or more
generalized neurocognitive deficit in schizophrenia when symptoms are controlled (e.g., Kerr
& Neale, 1993; Penn et al., 2000), affect recognition skills play a central role in any model of
social cognition specifically, as well as any integrated model of social competence more
generally (e.g. Bellack et al. 1990). Despite this fact, data on the relationship between affect
recognition, performance-based social skill and elementary neurocognition remains limited.

Four studies, to our knowledge, have investigated this relationship directly. Pinkham and Penn
(2006), in a study of 49 outpatients with schizophrenia and 44 healthy controls investigated
the relationship of elementary neurocognitive skills in speeded set-shifting and verbal memory,
social cognitive skills in facial affect recognition, social knowledge, and theory-of-mind and
performance-based social-skill. Results revealed that in the patient sample overall estimated
IQ and elementary neurocognitive deficits in set-shifting were linked to social-skill, as were
social-cognitive skills of facial affect recognition, social knowledge and theory of mind.
Importantly, social-cognitive measures explained an additional 26% of the variance in scores
on social skill measures beyond that predicted by other cognitive measures.
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In a related study, Nienow et al., (2006) investigated the relationship of two measures of
sustained attention, the Continuous Performance Test and Span of Apprehension Test, emotion
recognition measures and social-skill in 54 inpatients with schizophrenia. The results of their
study found a link between attention and social-skill, a link between emotion recognition and
social skill, and that emotion recognition moderated the relationship between attention and
social skill. Cohen et al., (2006), in a sample of 28 inpatients with schizophrenia, investigated
the relationship between elementary neurocognition, affect recognition, social role-play test
performance and a measure of community function. For the role-play test, results revealed that
measures of attention, verbal and non-verbal memory and executive function were moderately
related to rated social-skill. Lastly, Vaskinn et al. (2008), investigated the relationship between
a global index of neurocognitive function, emotion recognition skills, learning potential and
observed social-skill in 26 individuals diagnosed with schizophrenia. Results revealed that
emotion recognition skills, but not an index of learning potential, partially mediated the
relationship between elementary neurocognitive function and observed social-skills.

The primary goal of the current study was to investigate relationship between elementary
neurocognitive function, facial affect recognition and a performance-based measure of social-
skill in a sample of individuals diagnosed with schizophrenia or schizoaffective disorder. One
limitation of many studies to date is their use of neurocognitive batteries that have either not
captured important elements of elementary neurocognitive function linked to psychosocial skill
in previous literature, (e.g., Nienow et al., 2006; Penn & Pinkham, 2006) or have summed
elementary neurocognitive measures into overall cognitive z-scores (Vaskinn et al., 2008,
Addington & Addington, 2008). Studies that have utilized larger neurocognitive batteries with
elementary measures assessed individually (e.g., Cohen et al., 2006), have been limited by
modest samples sizes and inpatient populations that may not be representative of stabilized
outpatients with the disease. Thus, in the current study we utilized a broad range of
neurocognitive measures, including measures of attention, verbal learning and problem-
solving, along with two measures of emotion perception (recognition and differentiation) and
observed social-skill in a moderately-sized sample (53) of stabilized outpatients with
schizophrenia. We hypothesized: (1) attention, verbal learning and problem-solving would be
linked to social skill, (2) relationships between elementary neurocognitive function, facial
affect recognition and social skills would be specific, i.e., would remain even when estimated
verbal IQ was controlled; (2) facial affect recognition would be linked to social skill, (3) facial
affect recognition would provide incremental explanatory power in measured social skill
beyond that provided by measures of elementary neurocognitive function, and (4) facial affect
recognition would partially mediate the relationship between elementary neurocognitive
function and observed social-skill. We analyzed affect recognition performance in terms of
total scores as well as sad versus happy valence conditions in light of research suggesting that
happy and sad faces are differentially related to elementary neurocognitive function in the
absence of marked performance differences between the two valence conditions (Silver et al.,
2002).

2. Methods
2.1 Participants

Fifty-three community-dwelling individuals diagnosed with either schizophrenia or
schizoaffective disorder according to the Structured Clinical Interview for the DSM-IV (First
et al, 1995) and stabilized on antipsychotic medication participated. They were treated in
accordance with institutional review procedures and written informed consent was obtained in
all cases. Exclusion criteria included auditory and/or visual impairment, mental retardation
(MR) as evidenced by a history of MR services, lack of fluency in the English language, history
of a traumatic brain injury and/or a neurologic illness, or active substance abuse or dependence.
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Forty-nine participants were recruited from the Schizophrenia Rehabilitation Program (SRP),
an intensive outpatient setting at the Institute of Living in Hartford, CT. and 4 participants were
recruited from Intercommunity Mental Health Center, a community clinic in East Hartford,
CT. Refer to Table 1 for demographic and clinical characteristics of the sample.

2.2 Neurocognitive Measures
2.2.1 The Vocabulary subtest from the Wechsler Adult Intelligence Scale-III
(Wechsler, 1997)—An oral measure of word knowledge was used as an estimate of verbal
intelligence. Scaled scores were selected as the dependent measure.

2.2.2 Penn Continuous Performance Test (Kurtz et al., 2001)—A computerized
version of the Continuous Performance Test (Rosvold et al., 1956) which measures attention
and visual vigilance. The task required participants to respond as quickly as possible to a
specific number and the independent measure selected was total true-positive responses.

2.2.3 Penn Conditional Exclusion Test (PCET; Kurtz et al., 2004a,b)—A
computerized measure of problem-solving abilities. The test required participants to select out
one of four objects according to one of three principles and to infer how to sort these objects
based on feedback provided by the program to participants' responses. When the participant
consecutively sorted ten items to one principle correctly, the sorting strategy automatically
changed, with a total of three sorting principles. Total number of errors was selected as an
independent variable.

2.2.4 Hopkins Verbal Learning Test (HVLT; Brandt, 1991)—A measure of verbal
learning and memory in which one is asked to attend to a list of 12 words that are read aloud,
then to repeat as many of the words as can be recalled. The list is repeated three times. The
independent variable selected was the total correct across three trials.

2.3 Facial Affect Recognition Measures
2.3.1 Penn Emotion Acuity Test (PEAT; Erwin et al., 1992)—A computerized task to
assess affect recognition consisting of black-and-white pictures of facial expressions obtained
from professional actors that has shown a differential deficit in patients with schizophrenia
relative to other task performance (Heimberg et al., 1992), with emotions ranging from very
happy to very sad. Participants were asked to rate each of 40 photographs on a 7-point Likert
scale. Independent variables selected for this study were the number of correctly identified
very happy and very sad faces, recorded separately, as well as total correct.

2.3.2 Emotion-Differentiation Task (EMODIFF; Kohler et al., 2000)—Using the same
type of facial stimuli as the PEAT, this task consisted of finer gradations of emotion and
assessed the participant's ability to recognize subtle distinctions of degrees of happiness and
sadness. The numbers of correctly identified happy and sad faces as well total correct were
calculated as independent measures

2.4 Social Skill Measure
The Social Skills Performance Assessment (SSPA; Patterson, et al., 2001) is designed to
measure functional social skills with the use of role play exercises that mimic real life situations.
The first role play exercise required participants to play the role of a tenant greeting a new
neighbor, while the second involved the use of assertiveness skills to persuade a landlord to
fix a leak as soon as possible. Dimensions of social skill, which are rated on a 5-point Likert
scale by trained raters, include interest, fluency, clarity, focus, affect, grooming, social
appropriateness, negotiation ability, persistence, and overall conversation/argument. The
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measure has demonstrated strong interrater and test-retest reliabilities in patients with
schizophrenia (Patterson et al. 2001). Procedures for reliability on the scale were established
in consultation with the UCSD Department of Psychiatry. All raters in the current study rated
at least 4 audiotapes independently with an intraclass correlation of (ICC) >.70 with “gold-
standard” ratings provided by UCSD. Mean scores for both the 8 items of role-play 1 and the
9 items of role-play 2 were computed and then an average of these means was computed. This
resultant mean-score weighted each role-play equally and was selected as a dependent measure.
The battery of all above described tests took participants approximately two hours to complete.
Means, SD and ranges for all variables are presented in Table 2.

2.5 Data Analysis
The data were evaluated in three steps. In step 1, to assess relationships between studied
variables, Pearson correlation coefficients were computed among demographic/clinical
variables, estimated verbal intelligence, neurocognitive variables, facial affect recognition, and
performance-based social-skills variables. Second, to assess whether relationships between
elementary neurocognitive skills, facial-affect recognition and social-skills ratings were
specific, stepwise linear regressions were computed to determine whether those neurocognitive
and facial affect variables correlated to social-skills ratings in step 1 contributed distinct
variance beyond that of estimated global verbal intelligence (Vocabulary scaled scores). Lastly,
a hierarchical block regression was computed using all variables correlated with social skills
in step 1. Demographic/clinical variables were entered for block 1, the neurocognitive variables
were entered for block 2, and the facial affect recognition variables for block 3. This final part
of the data analytic plan allowed us to assess whether: (1) emotion recognition scores explained
unique variance in social-skill ratings beyond that accounted for by elementary neurocognitive
measures and demographic variables, and/or (2) emotion recognition mediated the relationship
between elementary neurocognitive measures and social-skill ratings, while accounting for the
influence of clinical/demographic variables. If emotion recognition could be conceptualized
as a construct predicting variance in social-skill separate from elementary neurocognitive
function, we would expect a significant increase in explained variance when emotion
recognition measures are added in block 3 of this regression, with elementary neurocognitive
function remaining related to rated social-skill. Alternatively, if emotion recognition mediated
the relationship between any of the neurocognitive variables and rated social skill, by the
method of Baron & Kenny (1986), we would expect that: (1) the elementary neurocognitive
function would be related to social-skill, (b) elementary neurocogntive function would be
related to facial-affect recognition, (c) facial-affect recognition would be related to social-skill,
and (d) when facial-affect recognition is controlled for statistically the relationship between
the elementary neurocognitive variable and rated social skill would be reduced or removed.
All analyses were two-tailed and alpha was set at .05.

3. Results
As seen in Table 3, among neurocognitive measures, the number of errors on the PCET and
the number of true positives on the PCPT were related to overall SSPA performance (r = -.42
and r = .42, respectively). HVLT total correct was not related to SSPA performance. Among
emotion recognition variables, only the number of correctly identified very happy faces on the
PEAT was associated with SSPA mean (r = .40). Regarding the demographic/clinical variables,
age and duration of illness in years were correlated to SSPA mean (r = -.33 and r = -.48,
respectively), while years of education and number of hospitalizations were not.

Stepwise linear regressions were conducted to test whether those elementary neurocognitive
and emotion recognition variables significantly related to SSPA in the correlation analyses had
a specific relationship to SSPA scores; that is they contributed variance to social skills beyond
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that explained by global estimated verbal intelligence (Vocabulary scaled scores). When
Vocabulary scaled scores were entered in a first step, and PCET errors in a second step, PCET
remained a significant predictor of SSPA (B=-.37, t=-2.54; p<.05). When Vocabulary scaled
scores were added in a first step and PCPT or very happy correct scores from the PEAT was
added in a second step, neither PCPT nor very happy correct scores from the PEAT were a
significant predictor of the SSPA (ps>.6).

To assess whether facial affect recognition added unique variance in rated social-skill beyond
that contributed by neurocognitive variables, and to help determine whether emotion
recognition mediated the relationship between any of the elementary neurocognitive variables
and social-skill ratings, we conducted a hierarchical block regression with demographic/
clinical variables (age and duration of illness) for block 1, neurocognitive variables with a
relationship to SSPA ratings entered for block 2 (PCPT true positives and PCET errors), and
social cognitive variables (very happy correct from the PEAT) for block 3. In the first step,
age and duration of illness were not significant predictors of rated social skill; in step 2 PCPT
true positives were a significant predictor of rated social skill and, along with PCET errors,
explained an additional 16% of the variance; in step 3 facial affect recognition predicted rated
social-skill even after accounting for measures of elementary neurocognitive functioning and
key demographic variables. The change in R-squared was significant (R-square change [1, 41]
=5.40; p<.05) in this step, with facial affect recognition measures explaining an additional 7%
of the variance in social-skill. In addition, PCPT true positives were no longer a significant
predictor of rated social-skill, providing some evidence that facial affect recognition mediates
the relationship between PCPT true positives and rated social skill. The relationship between
PCET errors and rated social skill was similar in value to block 2 (see Table 4).

4. Discussion
This is among the first studies to investigate the relationship between a range of elementary
neurocognitive functions (sustained visual vigilance, verbal learning and problem-solving)
with established links to psychosocial status in schizophrenia (e.g., Green et al., 2000; Green
et al., 2004), a measure facial affect recognition and a performance-based measure of
psychosocial status, rated social-skill. Consistent with our hypotheses: (1) measures of
attention and problem-solving were related to a performance-based index of social skill,
although contrary to our expectations, verbal learning was not related. Regression analysis
revealed that elementary neurocognitive measures explained 16% of the variance in
performance-based ratings of social skill even when key demographic variables were
controlled. These findings are highly consistent with two recent reports evaluating the
relationship of attention (Nienow et al., 2006), and a global assessment of neurocognitive skill
(Vaskinn et al., 2008), and a performance-based measure of social-skill; (2) the link between
problem-solving, but not sustained visual vigilance or facial-affect recognition, and rated
social-skill was specific, remaining significant even when estimates of verbal IQ were
controlled; (3) deficits in affect recognition (for happy faces specifically) explained a
significant proportion of variance beyond that accounted for by elementary neurocognitive
function, and (4) deficits in facial affect recognition partially mediated the relationship of
sustained visual vigilance and observed social skill as the relationship between sustained visual
vigilance and social-skill was reduced when facial affect recognition was controlled. Contrary
to our hypotheses, affect recognition skills did not mediate the relationship between deficits in
problem-solving skill and observed social-skill. An unexpected finding was that age and
duration of illness explained 23% of the variance in social-skill, suggesting that chronicity was
linked to this aspect of functional status in schizophrenia in our sample.

The finding that a measure of social cognition, facial-affect recognition, was linked to observed
psychosocial status is consistent with recent reports linking social cognition to behavioral
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impairment (see Couture et al., 2006 for a review) and that it explained incremental variance
in observed social skill beyond that associated with elementary neurocognitive function is
consistent with some reports (e.g., Pinkham & Penn, 2006; Roncone et al., 2002), but not others
(e.g., Cohen et al., 2006). Negative findings in this latter study might be linked to their study
of inpatients who were likely more symptomatic than other study samples, and these symptoms
may have influenced the relationship of elementary neurocognition, social cognition and rated
social-skill. As a whole, these findings suggests that there may be value in developing novel
treatments targeted at deficits in social cognition for enhancing psychosocial status in people
diagnosed with schizophrenia. Thus, these findings support recent efforts to develop treatment
protocols targeted at key social cognitive skills such as affect recognition, attributional bias,
and theory-of-mind (e.g., Combs et al. 2007).

The relationship between a measure of visual vigilance (CPT) and rated social-skill in
individuals with schizophrenia is consistent with several studies utilizing an auditory vigilance
task (auditory CPT; e.g., Bowen et al., 1994; Addington & Addington, 1998; Nienow et al.,
2006) suggesting that the relationship between sustained attention and social-skills is not
modality specific. The finding of a link between a measure of executive-function (PCET) and
rated social skill is consistent with two recent studies (e.g., Cohen et al., 2006; Pinkham &
Penn, 2006) studying in and outpatient samples, respectively.

The evidence that facial affect recognition, a measure of social cognition, partly mediated the
relationship between elementary neurocognitive function (visual vigilance) and observed
social-skill is also consistent with two recent reports. Vaskinn et al., (2008) reported that
performance on an affect recognition task, the Face/Voice Emotion Identification and
Discrimination Task, partially mediated the relationship between neurocognition, as indexed
by a composite score computed from Digit Symbol, Semantic Fluency, Inhibition/ Switching
and the CVLT-II, and social skill as measured by the sending score of the Assessment of
Interpersonal Problem Solving Scale (AIPSS). Similarly, Addington et al., (2006), in a
longitudinal study of individuals with first- and multi-episode schizophrenia, showed that a
measure of social-cue recognition that included both concrete and abstract social cues, along
with a measure of social rule knowledge, mediated the relationship between elementary
neurocognition and observed social-skill as measured by the AIPSS. These findings, coupled
with the findings reported here, are generally consistent other reports that at least some aspects
of elementary neurocognitive function influences global measures functional outcome such as
work, social functioning and independent living indirectly through social cognitive measures
(e.g., Brekke et al., 2005; Sergi et al., 2006) and extend these findings to a performance-based
measure of social skill.

In contrast to our findings, we note that one study, Nienow et al., (2006), did not find evidence
that their measure of affect recognition mediated the relationship between two measures of
auditory attention (CPT and SPAN) and their measures of observed social skill, a modified
version of the AIPSS. One hypothesis that might be advanced for the source of this discrepancy
is the measurement of affect recognition in the two studies. Nienow et al. used a multi-modal
assessment of affect recognition that included vocal and upper-body cues in additional to facial
visual clues (BLERT). In contrast, the measure of emotion recognition selected for the current
study used only facial visual cues, most likely increasing the degree to which performance was
dependent on intact visual vigilance. We also note that the absence of evidence that facial-
affect recognition mediates the relationship between problem-solving and observed social
skills suggests that elementary neurocognitive functions may differ in the degree to which their
influences on social-skill are direct or indirect.

We note that only accuracy on happy face recognition, on one of two measures of facial affect
recognition, was linked to rated social-skill in the current study. This finding is distinct from
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most studies in this area that have investigated facial affect recognition accuracy scores across
two or more emotions (e.g., Nienow et al., 2006). Silver et al. (2002), in a study 24 individuals
with schizophrenia, linked accurate recognition of happy faces to several cognitive measures,
whereas accurate identification of sad faces was not related to any of the cognitive measures
administered in their study. These findings, coupled with our results, suggest that there may
be separate evaluative systems for positive and negative affect that are related differentially to
cognitive function and social-skill.

Several caveats to the current findings should be mentioned. First, conceptual models relating
individual factors to functional status in individuals with schizophrenia typically include
negative symptoms as an important model element (e.g., Green & Nuechterlein, 1999). A
wealth of empirical evidence also implicates a relationship between negative symptoms and
elementary neurocognition (e.g., Nienow et al., 2006), and studies also note a relationship
between negative symptoms and affect recognition and social skill (e.g., Kohler et al., 2000;
Pinkham & Penn, 2006). Thus, a limitation of the current study is the absence of measures of
negative symptoms to delineate the degree to which they influence the relationship of the three
domains studied. We do note that several studies have revealed that elementary neurocognitive
skills explain variance in social-skill specifically, and psychosocial status more generally,
beyond that accounted for by negative symptoms (e.g., Nienow et al., 2006; Velligan et al.,
1997), suggesting that elementary neurocognitive skills are not isomorphic with negative
symptoms. Second, we did not have a control sample available to determine the relationship
between neurocognitive skills, facial affect recognition, and social skill in healthy people as
compared to people with schizophrenia. Third, we included a large number of variables in the
regression and this may have increased the possibility of Type I error. Fourth, we selected a
performance-based measure of social skill that has the advantage of not being dependent on
level of community support and financial means, but has the limitation of being a “capacity”
measure; that is it indicates only whether the client is capable of performing the social-skill,
not whether the skill will necessarily be employed in the client's home environment. Fifth, we
included only one social cognitive variable (facial affect recognition), and thus the amount of
variance in performed social skill explained by social cognition would most likely have been
larger with inclusion of measures of other important social-cognitive domains such at theory-
of-mind, and attributional bias. That facial affect recognition still explained incremental
variance after the inclusion of three elementary neurocognitive variables, however, points to
the importance of this domain of social cognition in observed social-skill. Sixth, we only
assessed recognition of happy, sad and neutral faces in the current study. Several studies (e.g.,
Edwards et al. 2001; Kohler et al., 2003) indicate that greatest impairment in facial affect
recognition in schizophrenia is for fear. Future studies in this domain should consider including
this affective valence in their battery of tests of emotion.

In summary, the results of the current study found relationships between attention and
executive-function, facial-affect recognition and rated social-skill, but only relationships
between executive-function and social-skill were specific. Affect recognition was found to
both partially mediate the relationship between the specific neurocognitive skill of attention
and social-skill, and explain variance beyond that accounted for by elementary neurocognitive
functions more generally. Thus, these findings suggest complex and differential relationships
between specific elementary neurocognitive measures, facial affect recognition and social-skill
and emphasize the importance of generating explanatory models for individual factors and
social-skill in schizophrenia that account for a diversity of relationships between different
elementary neurocognitive skills, measures of facial affect recognition and social-skill.
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Table 1
Demographic and clinical characteristics of participant sample (n=53).

Variable Mean (SD) Range

Age 35.1 (11.6) 19-55

Percent male 72

Percent Caucasian 74

Education (years) 12.9 (2.2) 7-16

Percent employed 23

Duration of illness (years) 12.2 (9.7) 1-37

Age of onset (years) 22.9 (6.5) 13-41

Number of hospitalizations 5.3 (4.0) 0-20

Percent treated with atypical antipsychotic medication 94%

Daily CPZ equivalent antipsychotic dose (mg.) 659.4 (568.4) 67-2500
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Table 2
Mean, SD and range for neurocognitive, facial-affect recognition, and social-skill variables.

Variable Mean (SD) Range

Neurocognitive

HVLT total score 20.7 (6.1) 6-33

PCPT true positives 33.9 (5.6) 7-36

PCET errors 41.6 (29.2) 5-99

Facial Affect Recognition

PEAT very happy correct 3.8 (1.5) 0-6

PEAT very sad correct 3.0 (1.3) 0-5

PEAT total correct 23.9 (6.9) 8-34

EMODIFF happy correct 7.6 (3.7) 1-17

EMODIFF sad correct 10.4 (3.3) 2-15

EMODIFF total correct 18.0 (6.4) 4-32

Social skills

SSPA mean 3.6 (.6) 2-5

Note: HVLT = Hopkins Verbal Learning Test; PCPT = Penn Continuous Performance Test; PCET = Penn Conditional Exclusion Test; PEAT = Penn
Emotion Acuity Test; EMODIFF = Emotion Differentiation Task; SSPA = Social Skills Performance Assessment.
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Table 4
Results of stepwise regression predicting mean SSPA performance.

Variable Beta t-value p-value

Step 1a

Age -.03 -.129 .90

Duration of illness (years) -.45 -1.84 .07

Step 2b

Age .01 0.06 1

Duration of illness (years) -.37 -1.61 .11

PCPT true Positives .30 2.39 .021

PCET errors -.21 -1.54 .13

Step 3c

Age -.02 -.10 .92

Duration of illness (years) -.31 -1.39 .17

PCPT true positives .22 1.69 .10

PCET errors -.19 -1.51 .14

PEAT very happy correct .29 2.32 .03
a
R2=.23, F=6.90, df=2, 46, p<.005

b
R2=.39, F=6.71, df=4, 42, p<.001

c
R2=.46, F=7.00, df=5, 41, p<.001

Note: SSPA = Social Skills Performance Assessment; PCPT = Penn Continuous Performance Test; PCET = Penn Conditional Exclusion Test; PEAT =
Penn Emotion Acuity Test.
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