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Abstract

Objectives: Social cognitive deficits have been discussed to be endophenotypes for schizophrenia and other serious
mental illnesses. The current study aimed to assess emotional intelligence (EI) in unaffected siblings of schizophrenia
patients to investigate its potential role as endophenotype for schizophrenia. Methods: EI was measured in 56
schizophrenia patients, 57 unaffected siblings, and 127 healthy control subjects by using the Mayer-Salovey-Caruso
Emotional Intelligence Test (MSCEIT). In addition, non-social cognition was assessed with the Brief Assessment of
Cognition in Schizophrenia (BACS). Linear mixed models with compound symmetric correlation structure were used for
of the three groups with respect to EI and non-social cognition. Results: Schizophrenia patients showed significantly
lower overall EI and performed significantly worse in three out of four MSCEIT branches compared to unaffected siblings
and control subjects, whereas the two latter groups had comparable EI levels. Similar performance patterns (patients
< unaffected siblings= control subjects) were found with respect to non-social cognition. Solely in the “Tower of London”
test, siblings achieved significantly lower task scores compared to control subjects. Conclusions: Based on our results,
EI as measured with the MSCEIT does not seem to represent a marker of risk for schizophrenia. Further investigations
should concentrate on other EI measures to reassess this finding. (JINS, 2017, 23, 577–583)
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INTRODUCTION

Generally, the concept of endophenotypes is a promising
research target that could help to decode etiopathology
and genetic determinants of serious mental illnesses (Allen,
Griss, Folley, Hawkins, & Pearlson, 2009; Braff, 2015).
An endophenotype is characterized by being a reliably
measurable, heritable, and state-independent marker that can
be found in both patients as well as their unaffected family
members (Gottesman & Gould, 2003). Next to neurophy-
siological markers, such as prepulse inhibition or P50 gating,
several neurocognitive (Seidman et al., 2015) measures have
been suggested to qualify as endophenotypes for schizo-
phrenia. Moreover, previous studies have shown social
cognitive deficits in unaffected siblings of schizophrenia
patients (Bediou et al., 2007; Ho et al., 2015; Kee, Horan,

Mintz, & Green, 2004; Lavoie et al., 2013; Leppänen et al.,
2008; Montag et al., 2011). These impairments lie on a
continuum between patients and healthy control subjects and
affect different domains of social cognition, for example,
Theory of Mind (Ho et al., 2015; Montag et al., 2011), social
perception (Baas, van’t Wout, Aleman, & Kahn, 2008;
Toomey, Seidman, Lyons, Faraone, & Tsuang, 1999), and
emotional processing (Allott et al., 2015; Leppänen et al.,
2008; Surguladze et al., 2012).
These findings led to the hypothesis, that social cognitive

deficits could represent a potential trait marker for a vulner-
ability for schizophrenia and reflect functional aberrations in
relatively specialized neural systems (Habel et al., 2004).
However, the scientific literature dealing with this topic is not
consistent: some studies resulted in conflicting findings of
intact social cognitive performance in first degree relatives
(Fett & Maat, 2013; Goghari, Macdonald, & Sponheim,
2011; Tucker, Farhall, Thomas, Groot, & Rossell, 2013)
and further research is needed to clarify the role of social
cognitive impairments as potential endophenotypes for
schizophrenia.
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The current study focuses on the emotion processing part
of social cognition. We assessed emotional intelligence (EI)
levels in schizophrenia patients, unaffected siblings of
patients, and healthy control subjects by using the Mayer-
Salovey-Caruso Emotional Intelligence Test (MSCEIT)
to investigate whether EI may represent a marker of risk
for schizophrenia. Albacete and co-workers have recently
reported on significantly lower “perceiving emotions”
abilities in first-degree relatives of patients suffering from
schizophrenia compared to control subjects and concluded
that these findings support the endophenotypic role of social
cognition in schizophrenia (Albacete et al., 2016). The pre-
sent investigation aimed to re-evaluate this finding in a larger
sample consisting exclusively of unaffected siblings of
patients suffering from schizophrenia.

METHODS

All procedures contributing to this work complied with the
standards of the local Ethics Committee and were conducted
according to Good Clinical Practice standards on human
experimentation and the Helsinki Declaration of 1975, as
revised in 2008. Study procedures were performed by a
trained research team consisting of psychiatrists and master-
level clinical psychologists.

Participants

Schizophrenia patients were recruited at a specialized out-
patient unit of the Department for Psychiatry, Psychotherapy,
and Psychosomatics of the Medical University Innsbruck. All
of them met DSM-IV criteria for schizophrenia as assessed
by the Mini Mental Neuropsychiatric Interview (MINI)
(Sheehan et al., 1998). Patients had to be clinically stable
without hospitalization for at least 6 months and without any
change in psychopharmacological treatment within 3 months
before study inclusion. Psychopathology was assessed by
means of the Positive and Negative Syndrome Scale
(PANSS) (Kay, Fiszbein, & Opler, 1987). Exclusion criteria
included any other axis I disorder as well as axis II disorders
as assessed by the Structured Clinical Interview for Axis-II-
Disorders according to DSM-IV (SCID II) (Wittchen,
Wunderlich, Gruschwitz, & Zaudig, 1996).
Unaffected siblings were recruited through the outpatient

unit and advertisements in local newspapers. Eighteen sib-
lings were relatives of participating patients; the others were
not related to the patients enrolled in the study. The diagnosis
of their affected relatives had to be confirmed through written
documentation of a licensed psychiatrist. Healthy control
subjects were also recruited through advertisements in local
newspapers. They had to have a negative personal or family
history of any DSM-IV psychotic disorder.
A brief medical screening interview was used in all groups

to exclude subjects with any physical or neurological illness
or any condition affecting neural or cerebrovascular function.
All participants signed informed consent forms.

Emotional Intelligence

To assess EI, the German pencil-and-paper version
(Steinmayr, Schütz, Hertel, & Schröder-Abé, 2011) of the
MSCEIT (Mayer, Salovey, & Caruso, 2002a, 2002b) was
used. This instrument consists of 141 items and provides
eight task scores that measure the four branches of EI:
perceiving, using, understanding, and managing emotions.
Whereas the “perceiving emotions” part measures the ability
to recognize emotions accurately, the “using emotions” part
is about using emotions to enhance cognitive processes. The
“understanding emotions” part tests the knowledge how
emotions interact with each other and change over time, and
the “managing emotions” part measures the ability to deal
with and regulate emotions. These branches cover all
aspects of EI and can be assigned to the areas of emotional
experiencing (perceiving + using emotions) and emotional
reasoning (“strategic” EI; understanding + managing emo-
tions). Similar to other intelligence tests, the average score is
100 with a standard deviation of 15.
TheMSCEIT is both content and structurally valid (overall

reliability r= 0.93), showing discriminate validity from
measures of analytic intelligence and many personality
constructs (Brackett & Salovey, 2006).

Non-social Cognition

Non-social cognition was measured with the Brief Assess-
ment of Cognition in Schizophrenia (BACS) (Keefe et al.,
2004). Neurocognitive functions which are covered by this
battery are: verbal memory, working memory, motor speed,
attention and processing speed, executive functioning, and
verbal fluency. The composite score is calculated by stan-
dardizing the average of those six measures by dividing
that average by the standard deviation of the average in the
normative sample.

Statistical Methods and Data Analysis

Metric variables were checked for significant deviations from
normality by means of the Shapiro-Wilk test. Non-normally
distributed metric variables were transformed to approximate
normality by an appropriate transformation, for example,
square root transformation. As the three groups (schizo-
phrenia patients, unaffected siblings, and healthy control
subjects) consisted of partially dependent and partially inde-
pendent samples, the analysis was based on models allowing
for correlated (patient-sibling pairs) as well as unpaired
(healthy control subjects) observations. Hence, linear mixed
models with compound symmetric correlation structure were
used for comparison of the three groups with respect to metric
variables, in particular EI and non-social cognition. As the
three groups differed significantly in the distribution of age
and sex, these variables were entered as covariates into the
model. Generalized estimation equation models with com-
pound symmetric correlation structure were applied for group
comparisons with regard to binary variables.
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Post hoc comparisons of pairs of groups were performed
by means of the least significant difference method provided
that the overall comparison of the three groups had yielded
statistical significance (p< .05). In the case of three groups,
this sequential procedure yields valid p-values without
further adjustment (Levin, Serlin, & Seaman, 1994). To
account for multiple testing regarding the test instruments
used (the MSCEIT consists of four subscales, the BACS of
six), Bonferroni corrected p-values are reported beside the
uncorrected ones.
In addition to these test statistical methods, mean group

differences were quantified on a descriptive level by means of
effect sizes (Cohen’s d).

RESULTS

Sample Characteristics

Fifty-six schizophrenia patients, 57 unaffected siblings of
schizophrenia patients, as well as 127 healthy control sub-
jects were included into the study. None of the unaffected
siblings and healthy control subjects met criteria for any
DSM-IV axis I or axis II disorder as assessed by MINI
or SCID II. Demographic and clinical characteristics are
summarized in Table 1. Unaffected siblings and healthy
control subjects were comparable with respect to age, sex,
and education, whereas schizophrenia patients differed
significantly from the other groups in all three parameters. To
account for these differences, we statistically adjusted for
age, sex, and education which left the results unchanged.

Emotional Intelligence

Compared to unaffected siblings and control subjects schi-
zophrenia patients achieved significantly lower MSCEIT

total scores and performed significantly worse in three out of
four branches of EI (using, understanding, and managing
emotions). In contrast, unaffected siblings of schizophrenia
patients and control subjects had comparable EI levels.
Merely the difference in the understanding emotions branch
showed a tendency toward statistical significance (p= .087)
pointing to a lower level in siblings. In terms of effect sizes,
the mean difference in MSCEIT total score between unaf-
fected siblings and control subjects amounted to d= 0.13 as
compared to d= 1.13 for the difference between schizo-
phrenia patients and control subjects (Table 2).
Adjustment for age and sex left these findings virtually

unchanged. Additional adjustment for education yielded slightly
increased significance levels (p< .005 rather than p< .001 for
several of the pairwise comparisons, p< .05 rather than p< .01
for pairwise comparisons regarding experiential EI) but did not
affect the principal findings. Following Bonferroni correction
for multiple testing by reducing the general threshold for
significance to 0.05/4=0.0125 all statistically significant
differences in Table 2 were retained. Only when additionally
adjusting for education, significance of the differences involving
experiential EI was lost.

Non-social Cognition

Data on non-social cognitive functions were available for 44
schizophrenia patients, 50 siblings, and 127 control subjects.
A comparison of the three groups is given in Table 3.
Schizophrenia patients showed significantly poorer perfor-
mance in all subtests compared to both unaffected siblings
and control subjects. Siblings and healthy control subjects
did not differ significantly in BACS performance except in
the Tower of London test where siblings exhibited lower
scores (p= .030). Adjustment for age, sex, and education did
not change these findings in terms of significance levels.

Table 1. Sample characteristics

Group Comparisona

Variable

(1)
Schizophrenia

patients
(N= 56)

(2)
Siblings of

schizophrenia patients
(N= 57)

(3)
Control
subjects
(N= 127) Statistic p-Value

Pairwise
comparison

Age, mean± SD Years 45.3± 10.2 43.1± 13.7 40.0± 11.0 F= 4.15 0.021 (1)> (3)
Sex, N (%) Male 35 (60.3) 21 (36.2) 45 (35.4) χ²= 10.5 0.005 (1)> (2), (3)

Female 23 (39.7) 36 (63.8) 82 (64.6)
Education, mean± SD Years 12.7± 3.2 14.6± 4.1 14.8± 3.0 F= 7.06 0.001 (1)< (2), (3)
Duration of Illness,
mean± SD

Years 15.5± 10.6 — —

PANSS, mean± SD
Positive symptoms 12.4± 5.1 — —

Negative symptoms 14.8± 5.0 — —

General symptoms 26.8± 6.6 — —

Total score 53.9± 13.0 — —

aAnalysis by linear mixed models (age, education) or by generalized estimation equation models (sex).
bPANSS=Positive and Negative Syndrome Scale.
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Following Bonferroni correction (adjusted significance level:
0.05/6= 0.0083), all significances were retained except for
the above-mentioned difference between siblings and control
subjects in the Tower of London test.
In terms of effect sizes mean differences between schizo-

phrenia patients and healthy controls were by far larger than
those between siblings and control subjects. For the BACS
composite score the corresponding values were d= 1.88 for
patients versus control subjects and d= 0.30 for siblings
versus control subjects.

DISCUSSION

The present study addressed the question, whether Emotional
Intelligence measured with the MSCEIT is impaired in
unaffected siblings of patients suffering from schizophrenia
and whether it may constitute a potential endophenotype for
schizophrenia. Based on the findings of previous studies

(Lavoie et al., 2013) that had reported on emotion processing
deficits in unaffected relatives of schizophrenia patients, we
hypothesized that MSCEIT performance of relatives lies
between that of patients and healthy control subjects.
Against our expectations, task performance of siblings and

control subjects did not differ in the four branches of EI and
the MSCEIT total score, thereby indicating intact EI in non-
affected relatives of schizophrenia patients. By contrast,
emotion perception deficits have previously been shown in
relatives when the displayed emotions were rather subtle and
of low intensity (Phillips & Seidman, 2008). The “perceiving
emotions” branch of the MSCEIT requires not only the
identification of emotions in faces and pictures but also a
rating on the intensity of these emotions. However, it does
not measure the effects of different intensities on the per-
ception of emotions. Accordingly, these studies are not
entirely comparable. On the other hand, using the MSCEIT,
Albacete and co-workers found significantly lower
“perceiving emotions” abilities in relatives compared to

Table 2. Comparison of schizophrenia patients, unaffected siblings of schizophrenia patients, and healthy control subjects with respect to
emotional intelligence

Group Statistics

(1)
Schizophrenia patients

(N= 56)

(2)
Siblings of schizophrenia

patients (N= 57)

(3)
Control subjects

(N= 127)
Linear mixed model

adjusting for family membership

MSCEIT subscale Mean SD Mean SD Mean SD F p overall 1 vs. 2 1 vs. 3 2 vs. 3

Perceiving emotions 100.5 17.9 105.5 15.1 104.2 14.7 1.7 0.193 n.s. n.s. n.s.
Using emotions 96.2 17.7 105.0 15.5 107.7 12.4 12.2 < 0.001 <0.001 <0.001 n.s.
Understanding emotions 77.8 22.6 96.5 18.1 101.6 14.3 27.5 <0.001 <0.001 <0.001 0.087
Managing emotions 84.2 18.7 105.7 13.1 106.4 13.9 47.1 <0.001 <0.001 <0.001 n.s.
Experiential EI 98.7 18.3 106.2 15.9 106.6 14.2 5.4 0.005 0.008 0.002 n.s.
Strategic EI 76.3 22.4 101.6 15.3 105.2 14.5 59.3 <0.001 <0.001 <0.001 n.s.
MSCEIT total score 88.0 19.6 105.3 16.0 107.4 14.5 30.0 <0.001 <0.001 <0.001 n.s.

n.s= not significant (p> 0.10).
MSCEIT=Mayer-Salovey-Caruso Emotional Intelligence Test; EI=Emotional Intelligence.

Table 3. Comparison of schizophrenia patients, unaffected siblings of schizophrenia patients, and healthy control subjects with respect to
non-social cognition

(1)
Schizophrenia patients

(N= 44)

(2)
Siblings of schizophrenia

patients (N= 50)

(3)
Control subjects

(N= 127) Statistics

Mean SD Mean SD Mean SD F p overall 1 vs. 2 1 vs. 3 2 vs. 3

Verbal memory 43.8 12.7 57.2 10.5 57.9 11.2 26.3 <0.001 <0.001 <0.001 n.s.
Digit sequencing 44.1 12.1 54.8 13.9 56.4 8.1 21.2 <0.001 <0.001 <0.001 n.s.
Token motor task 39.0 11.7 53.1 11.2 55.5 8.9 45.7 <0.001 <0.001 <0.001 n.s.
Verbal fluency 42.5 11.0 52.7 10.2 55.5 11.0 23.7 <0.001 <0.001 <0.001 n.s.
Symbol coding 35.4 12.4 48.2 10.4 50.4 8.4 39.4 <0.001 <0.001 <0.001 n.s.
Tower of London 44.4 9.8 49.7 8.7 52.6 6.8 16.9 <0.001 0.001 <0.001 0.030
BACS composite score 36.4 13.5 54.4 12.6 57.7 8.6 65.8 <0.001 <0.001 <0.001 n.s. (0.112)

n.s= not significant (p> 0.10).
BACS=Brief Assessment of Cognition in Schizophrenia.
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control subjects (Albacete et al., 2016). However, the sample
of relatives included into that study was comparably small
(n = 37) and consisted of both parents and siblings of patients
with schizophrenia and, therefore, clearly differs from ours.
The “managing emotions” branch of the MSCEIT assesses

emotion regulation abilities. Our results do not point to
impaired emotion regulation in siblings compared to control
subjects, whereas a functional magnetic resonance imaging
study by van der Meer et al. found reduced levels of emotion
regulation processing in both schizophrenia patients and, to a
lesser extent, in siblings (van der Meer et al., 2014). Further
studies are needed to clarify this issue.
In line with previous studies (Dawson, Kettler, Burton, &

Galletly, 2012; Eack et al., 2010; Frajo-Apor, Pardeller,
Kemmler, Welte, & Hofer, 2016; Green et al., 2012; Horan
et al., 2012; Kee et al., 2009), patients scored significantly
lower in most MSCEIT branches. A very similar pattern was
observed in terms of non-social cognitive performance.
Patients achieved significantly lower BACS (sub)scores than
both unaffected siblings and control subjects, which corro-
borates previous findings (Heinrichs & Zakzanis, 1998;
Kalkstein, Hurford, & Gur, 2010). Surprisingly and contrary
to the results of previous meta-analyses (Sitskoorn, Aleman,
Ebisch, Appels, & Kahn, 2004; Snitz, Macdonald, & Carter,
2006), overall non-social cognitive performance was com-
parable between unaffected siblings of schizophrenia patients
and control subjects. This may be due to the relatively small
sample size in our study, which may also have impacted the
missing differences in EI levels.
On the other hand, the significantly lower executive func-

tioning levels in siblings of schizophrenia patients as mea-
sured by the “Tower of London” test support earlier studies
(Birkett et al., 2008; Schulze-Rauschenbach et al., 2015;
Snitz et al., 2006) and underscore that impaired executive
functioning may be an endophenotype for schizophrenia.
Schulze-Rauschenbach et al. have recently demonstrated that
the extent of the “genetic load” is an important determinant
regarding cognitive deficits in relatives of schizophrenia
patients (Schulze-Rauschenbach et al., 2015). Clearly, such a
differentiation cannot be made on the basis of our data but
may have influenced our results, both with respect to social
and non-social cognitive performance.
The MSCEIT is a widely used tool to measure so-called

“ability based” EI, a concept which operationalizes EI as a
matter of emotion specific abilities and individual perfor-
mance. In contrast, the “trait model” of EI proposes that EI is
based on self-perceptions of one’s emotional abilities, which
are grounded in an individual’s personality and are assessed
with self-report measures. In the context of this debate on the
conceptualization of emotional intelligence, several issues
which may have had an impact on our findings have to be
considered. Essentially, the MSCEIT has been criticized for
measuring social knowledge rather than the ability to use this
knowledge and for not being sufficiently valid and indepen-
dent from personality traits or general intelligence (Brody,
2004). In this context, our group has recently reported that
MSCEIT performance in patients suffering from serious

mental illnesses is largely influenced by non-social cognition
(Frajo-Apor et al., 2016; Frajo-Apor et al., 2017).
On the other hand, results from previous studies indicate

that this instrument can reliably assess social cognition in
schizophrenia patients (Eack et al., 2010) and that the test is
both content and structurally valid next to showing dis-
criminate validity from measures of analytic intelligence and
many personality constructs (Brackett & Salovey, 2006).
Hence, the subscale assessing “managing emotions” found its
way in the Matrics Consensus Cognitive Battery (MCCB)
(Nuechterlein et al., 2008) as a measure of social cognition
and has been shown to relate to social functioning levels in
schizophrenia patients (August, Kiwanuka, McMahon, &
Gold, 2012; Shamsi et al., 2011).
It has to be considered that both siblings’ and control

subjects’ EI scores lay within general population norms and
we cannot rule out that the MSCEIT was not sufficiently
sensitive to detect differences in this performance range,
which could be another explanation for the missing differ-
ences between siblings and control subjects in our study. This
has also been suggested by Fiori and coworkers, who stated
that: “the MSCEIT is best suited to discriminate persons at
the low end of the trait” and “fails to detect differences among
individuals that score average and above average” (Fiori
et al., 2014).
Moreover, intact task performance in relatives of patients

may also be a sign of compensatory mechanisms. For
example, a recent functional magnetic resonance imaging
study has shown that unaffected siblings of schizophrenia
patients have abnormal activation in brain regions linked
to emotion processing albeit showing intact performance in
behavioral emotion processing tasks (Li et al., 2012). This
suggests that siblings need a higher effort to complete those
tasks and that some kinds of compensatory mechanisms
come into play. Future neuroimaging studies are needed to
clarify whether our finding of unremarkable MSCEIT per-
formance in siblings of patients suffering from schizophrenia
may be a result of such compensatory mechanisms.
Beyond these issues, the current study has some further

limitations. To begin with, the cross sectional design clearly
only provides snap-shots of intellectual abilities. Moreover,
further studies using additional instruments which assess
both ability-based as well as trait based self-reported EI are
needed to investigate EI from other perspectives and to do
justice to the debate about conceptualization of EI.
To conclude, EI as measured with the MSCEIT does not

seem to represent a genetic marker of risk for schizophrenia.
However, as it can be expected that the concept of EI will be
developed further and new instruments for its measurement will
come up in the future, the potential role of impairments in EI as
an endophenotype for schizophrenia has to be re-evaluated.
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