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Abstract
The Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT) is a key measure of social
cognition recommended by the MATRICS committee. While the psychometric properties of the
MSCEIT appear strong, previous evidence suggested its factor structure may have shifted when
applied to schizophrenia patients, posing important implications for cross-group comparisons. Using
multi-group confirmatory factor analysis, we explicitly tested the factorial invariance of the MSCEIT
across schizophrenia (n = 64) and two normative samples (n = 2,099 and 451). Results indicated that
the factor structure of the MSCEIT was significantly different between the schizophrenia and
normative samples. Implications for future research are discussed.

1. Introduction
Schizophrenia is characterized by marked impairments in social cognition that can limit
functional recovery (Couture et al., 2006). Unfortunately, measurement strategies for assessing
social-cognitive impairments in schizophrenia continue to be limited (Green et al., 2004). The
NIMH-MATRICS committee has recently recommended the Managing Emotions subscale of
the Mayer-Salovey-Caruso Emotional Intelligence Test (Mayer et al., 2003; MSCEIT) as a key
measure of social cognition in schizophrenia (Green et al., 2005). Although the MSCEIT was
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developed among non-psychiatric populations, initial psychometric investigations with
schizophrenia outpatients by our group and the MATRICS committee have documented the
reliability and discriminant validity of the instrument, as well as modest cross-sectional
associations with functional outcome (Eack et al., in press; Nuechterlein et al., 2008).

Despite these favorable psychometric findings, we also found reason to suspect that the factor
structure of the MSCEIT may have shifted in schizophrenia patients. This has important
implications for how the test is used in this population, as significant measurement variance
might suggest alternative ways to score its components, limit the validity of cross-group
comparisons, and change its predictive power with other constructs. Whereas the majority of
studies of normative samples have identified a 4-factor/branch structure for the MSCEIT
consistent with Mayer and Salovey’s (1997) model of emotional intelligence (EI; Mayer et al.,
2003; Palmer et al., 2005), we found evidence for at most a 2-factor solution that was distinct
from previously reported factor models (Eack et al., in press). This suggested that the latent
structure of EI may be different in schizophrenia. Here we make use of confirmatory factor
analysis to specifically test whether the MSCEIT is factorially invariant across a sample of
schizophrenia outpatients and two large, independent normative samples.

2. Methods
2.1. Participants

2.1.1. Schizophrenia sample—Sixty-four individuals in the early course (M illness
duration = 3.20, SD = 2.31) of schizophrenia (n = 37), schizoaffective (n = 23), or
schizophreniform disorder (n = 4), confirmed by the SCID (First et al., 2002) and previously
reported on in our initial psychometric study of the MSCEIT (Eack et al., in press), constituted
the schizophrenia sample. Participants were young (M age = 25.78, SD = 6.15), and the majority
were male (69%), Caucasian (67%), and had attended college (66%), although most (77%)
were not employed.

2.1.2. Normative samples—Two independent normative samples collected from previous
investigations of the MSCEIT were used in this research. The first sample was collected by
Mayer and colleagues (2003) in an international study of academic settings with 2,112 adults
throughout North America (61%), Asia (17%), Europe (11%), and Africa (11%). The sample
was young (M age = 26.25, SD = 10.51), over half were Caucasian (58%) and female (59%),
and most (89%) had attended college. Correlation matrices using pairwise deletion obtained
from the test authors included an average of 2,099 (SD = 397) individuals for analysis. The
second sample was collected by Palmer and colleagues (2005) from 451 individuals living in
Australia. Participants were older (M age = 37.39, SD = 14.13), most (79%) were Caucasian,
over half (62%) were female, and most (82%) had attended college. No information is available
regarding the prevalence of mental illness in either of the normative study samples. However,
both samples were drawn from the non-institutionalized, general population where the
prevalence of schizophrenia is quite low (.3%; Kessler et al., 1994). The schizophrenia sample
differed significantly from the Palmer and colleagues sample with regard to age, gender,
education, and ethnicity; and differed from the Mayer and colleagues sample with regard to
gender, education, and ethnicity (all p < .01). The two normative differed significantly with
regard to age, education, and ethnicity (all p < .01).

2.2. Measures
The MSCEIT is a performance-based measure designed to assess 4 branches of EI outlined by
Mayer and Salovey (1997), and consists of 8 tasks based on 141 items, with two tasks forming
a single branch (see Figure 1). Tasks range from identifying emotion in human faces to
identifying strategies to manage emotions in social situations. Raw scores were used in all
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analyses as these were the only scores available from the Mayer and colleagues (2003) sample.
All administrations of the MSCEIT were completed in English.

2.3. Procedures and Data Analysis
All data were collected cross-sectionally, and for the schizophrenia sample, prior to the
initiation of treatment in a trial of Cognitive Enhancement Therapy (Hogarty & Greenwald,
2006). All studies were approved by their respective Institutional Review Boards, and all
participants provided written informed consent prior to participation. Data were analyzed using
confirmatory factor analysis on partial covariance matrices adjusting for age, gender,
educational status, and ethnicity with Mplus 4.21. Analysis proceeded by first examining the
fit of the most commonly supported 1-, 2-, and 4-factor models for the MSCEIT within each
of the study samples based on models proposed by Mayer and Salovey (1997), as well as the
novel 2-factor structure identified by Eack and colleagues (in press) among schizophrenia
patients (see Figure 1). Subsequently, multi-group analyses were conducted to explicitly test
the invariance of these factor structures across samples. Model fit was assessed using χ2,
Comparative Fit Index (CFI), and Standardized Root Mean Square Residual (SRMR). CFI
values ≥ .90 and SRMR values ≤ .08 were considered indicative of well-fitting models (Hu &
Bentler, 1998).

3. Results
As can be seen in Table 1, both the modified 2-factor and the original 4-factor models for the
MSCEIT provided the best fit to the observed data in the schizophrenia sample. However, the
4-factor solution did not provide any significant improvement in model fit over the modified
2-factor solution. Alternatively, analyses of the 4-factor model clearly provided the best fit in
both normative samples, whereas the modified 2-factor model was not acceptable in these
samples. Analyses of cross-group factorial invariance indicated that there were no significant
differences between the schizophrenia and normative samples in factor loadings for any of the
factor models (see Table 1). However, a shift in the latent structure of the MSCEIT was evident
in cross-group analyses. While a multi-group model consisting of the modified 2-factor
solution in all samples provided a poor fit to the observed data (see Table 1), the modification
of this model to force a 4-factor solution in the normative samples substantially improved
model fit, Δχ2(8, N = 2614) = 602.20, p < .001, CFI = .98, SRMR = .03. Conversely, model fit
was not improved when forcing a 4-factor solution in the schizophrenia sample, Δχ2(4, N =
2614) = 5.15, p = .272, indicating that while the 4-factor model best represents the observed
data in the normative samples, the factor structure of the MSCEIT in the schizophrenia sample
could be best represented by the more parsimonious modified 2-factor model described by
Eack and colleagues (in press).

4. Discussion
The Managing Emotions subscale of the MSCEIT has been recommended by the MATRICS
committee as a key measure of social cognition in schizophrenia (Green et al., 2004). While
recent investigations have highlighted the favorable psychometrics of this instrument in
schizophrenia samples (Eack et al., in press; Nuechterlein et al., 2008), factor-analytic findings
have suggested that the factor structure of the MSCEIT may have shifted in schizophrenia
patients. In this research we used confirmatory factor analysis to explicitly test the degree to
which various factor models for the MSCEIT were invariant across schizophrenia and
normative samples. Findings indicated that while the conventional 4 branch model of EI (Mayer
& Salovey, 1997) provided the best representation of the factor structure of the MSCEIT in
normative samples, an alternative 2-factor model representing emotional knowledge and
regulation provided the best and most parsimonious solution to the schizophrenia sample. This
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structural shift in the MSCEIT in schizophrenia may be due to how these deficits cluster in the
disorder. For example, when patients have little understanding of emotions, they may have
particular difficulty in labeling perceived expressions of emotion.

While the results of this investigation are admittedly preliminary, due to the modest sample
size in the schizophrenia sample and the absence of demographically-matched controls known
to be free from a mental health diagnosis, the evidence increasingly suggests an alternative
factor structure for the MSCEIT when applied to schizophrenia. Since the schizophrenia
sample used in this research was already subject to exploratory factor analyses in our previous
study (Eack et al., in press), it will be important to verify these results in independent samples,
as they cannot be interpreted as strictly confirmatory. Nonetheless, these findings have several
important implications, as it would appear that the emotion perception and understanding
branches, as well as the emotion facilitation and management branches of the test are more
strongly correlated in schizophrenia patients. This suggests that scores on a single branch (e.g.,
emotion management) likely reflect their factor compliment (e.g., emotion facilitation) to a
great degree in schizophrenia and that investigators may only need to use two of the test
branches to arrive at a valid total EI score. For example, the two tasks from the Managing
Emotions branch selected by the MATRICS committee had the highest loadings on the emotion
regulation factor, and thus alone probably serve as good indicators of this construct in
schizophrenia patients. Emotional knowledge, which the changes and blends tasks loaded most
highly on, however would not be adequately covered by these tasks. In addition, the presence
of an alternative latent structure in schizophrenia suggests the MSCEIT may be functioning
differently in patients than non-patients. This may invalidate cross-group comparisons,
particularly between single branch scores, although the lack of significant differences in factor
loadings and the adequacy of the 4-factor model in the schizophrenia sample makes this less
concerning. Finally, differences in the latent structure of the MSCEIT between schizophrenia
and normative samples suggests the possibility of differences in the predictive invariance of
the instrument. For example, it is possible that while MSCEIT performance may contribute
little to work performance in healthy individuals, test performance is more predictive of work
in patients. Future research will need to make use of larger, independent, and appropriately
matched samples to further elucidate the factor structure of this promising instrument and the
implications of potential factorial invariance between schizophrenia and other samples.
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Figure 1.
Proposed Factor Models for the Mayer-Salovey-Caruso Emotional Intelligence Test.
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