
Emotion Awareness and Regulation in Individuals with
Schizophrenia: Implications for Social Functioning

David Kimhya,b, Julia Vakhrushevaa, Lauren Jobson-Ahmeda, Nicholas Tarrierc, Dolores
Malaspinad, and James J. Grosse

aDepartment of Psychiatry, Columbia University, New York, NY, USA
bNew York State Psychiatric Institute, New York, NY, USA
cDepartment of Psychology, Institute of Psychiatry, King's College, London, UK
dDepartment of Psychiatry, New York University Medical Center, New York, NY, USA
eDepartment of Psychology, Stanford University, Stanford, CA, USA

Abstract
Successful social functioning requires adaptive forms of emotion awareness and regulation.
However, despite well-documented deficits in social functioning in individuals with
schizophrenia, little is known about emotion awareness and regulation in this population.
Therefore, we compared emotion awareness and regulation in individuals with schizophrenia and
healthy controls, and then, within the schizophrenia group, we examined their impact on social
functioning. Forty-four individuals with schizophrenia and 20 healthy controls completed
measures of emotion awareness, emotion regulation, and social functioning, in addition to control
measures, including neurocognitive functioning. Compared to controls, individuals with
schizophrenia displayed significant deficits describing and identifying their emotions and used
significantly less reappraisal and more suppression to regulate their emotions. Among the
schizophrenia group, better social functioning was associated with the ability to identify, and in
particular to describe emotions, better emotion management, as well as greater use of reappraisal
and less use of suppression. A hierarchical multiple regression analysis indicated that, after
controlling for age and neurocognition, difficulties describing feelings accounted for 35% of the
social functioning variance. The present study highlights the importance of emotion awareness and
regulation in schizophrenia, pointing to their substantial influence on social functioning above and
beyond the impact of neurocognitive functioning.
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1. Introduction
Schizophrenia is commonly associated with decreased levels of daily functioning and
increased levels of disability (Brekke et al., 2009a). Although the population incidence of
schizophrenia is about 1%, it is the 9th leading cause of disability worldwide (Lopez et al.,
2006), thus representing a serious public health concern (Green, 2007). Previous attempts to
identify the determinants of daily dysfunction and disability in schizophrenia have focused
primarily on neurocognitive deficits (Green, 2007; Nuechterlein et al., 2011). Overall, these
studies have shown that neurocognition typically explains 20–40% of the functional
outcome variance, leaving a substantial proportion of the variance unaccounted (Couture et
al., 2006).

In recent years, social cognition has emerged as an important area of research in
schizophrenia (Green and Leitman, 2008), in part due to a growing recognition of its critical
impact on functional outcomes (Couture et al., 2006). A recent meta-analysis of 52 studies
found that social cognition was more strongly associated with community functioning than
neurocognition (Fett et al., 2011). Consistent with this emerging appreciation, the National
Institute of Mental Health designated social cognition as a priority research area in
schizophrenia, specifying five primary domains of research including theory of mind, social
perception, social knowledge, attribution bias, and emotion processing (Green et al., 2005;
Green and Leitman, 2008). While a number of domains, such as theory of mind, and
perceiving other people's emotions have attracted much interest, other components received
less attention. In particular, the way in which individuals with schizophrenia process and
regulate their own emotions and their impact on social functioning has received relatively
little consideration. This scant attention stands in sharp contrast to an extensive basic
affective science literature that indicates that successful social functioning is contingent on
effective emotion awareness and regulation. This discrepancy between the clinical and basic
affective science literatures has been identified as the single most problematic obstacle to
progress in social cognition research in schizophrenia (Green and Leitman, 2008). To
address this discrepancy, in the next sections we review the basic affective science literature
on emotion processing, in particular studies of emotion awareness and regulation, along with
the schizophrenia clinical research literature.

1.1. Emotion Awareness and Regulation: Insights from Basic Affective Science
Emotion is generally viewed as a relatively brief form of affect (Ekman, 1992) that arises
when external or internal stimuli signal to the individual that something important may be at
stake. Emotions are important for social functioning as they provide information about the
significance of current social situations, as well as guide potential actions to be taken to
address such situations (Barrett et al., 2001). In particular, negative emotional experiences
have great informational value in signaling the need to change or adjust one's current state or
activity, with failure to respond resulting in potential harm. Because different emotions may
call for the use of distinct response strategies, lack of awareness or reduced clarity of
experienced feelings may make it difficult for individuals to select appropriate response
strategies for dealing effectively with the social situation at hand (Barrett et al., 2001),
potentially resulting in social dysfunction. Thus, successful adaptation to ever-changing
social environments is contingent upon knowledge of one's own emotions, which has been
termed “emotion awareness” (Taylor et al., 1997). Such awareness encompasses the
capacity to be attentive to one's own emotions, the ability to distinguish between distinct
emotions, and the use of discrete verbal labels to describe them, all of which are important
for adaptive social functioning.

To describe individuals with low levels of emotion awareness, Sifneos (1996) introduced the
term alexithymia. The term now refers to a multi-dimensional subclinical phenomenon that
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encompasses difficulties identifying and describing feelings, difficulties in distinguishing
feelings from the sensations of emotional arousal, impaired symbolization, and a tendency to
focus on external events (Taylor et al., 1991). Approximately 10% of the general population
is characterized by poor awareness of emotional states (Linden et al., 1994; Salminen et al.,
1999). Limited emotion awareness, in particular difficulties in identifying and describing
feelings, has been linked to poor social functioning and quality of life (Salminen et al., 1999;
Kokkonen et al., 2001). Specifically, difficulties identifying and describing feelings were
associated with reduced positive affect, increased negative affect, depression, anxiety, and
poor quality of life (Henry et al., 2006). Similarly, individuals with difficulties identifying
and describing feelings had significantly lower levels of social contacts, fewer
acquaintances, and were more often unmarried (Kauhanen et al., 1993).

Although emotions often seem to play out entirely beyond one's control, individuals in fact
can exert considerable influence over the course of their emotions. Emotion regulation has
been defined as the processes that are engaged in order to influence which emotions people
have, when they have them, and how these emotions are experienced or expressed (Gross,
2007). A number of emotion regulation strategies have been identified - Gross (1998) has
described a process model of emotion regulation that distinguishes between antecedent- and
response-focused strategies, with the former preceding the full emotional response, and the
latter being initiated once the response is already under way.

Previous reports indicate that effective emotion regulation has been linked with enhanced
psychosocial functioning (Gross and Muñoz, 1995). In particular, the use of antecedent-
focused strategies, such as reappraisal, has been associated with lower negative emotional
experience, enhanced social functioning and quality of life, greater expression of positive
emotion, increased well-being, as well as better academic performance (John and Gross,
2004; Brackett and Salovey, 2006). In contrast, response-focused strategies such as
suppression have been linked to greater expression of negative emotion, poorer social
functioning, lower social support, satisfaction and sense of closeness to others, as well as
decreased well-being (Gross, 1998; Gross and John, 2003; van't Wout et al., 2010).
Consistent with these findings, clinical populations have been found to use significantly less
reappraisal and more suppression (Campbell-Sills et al., 2006; Joormann and Gotlib, 2010).
The positive influence of reappraisal on social functioning may be attributed to antecedent-
focused strategies manipulating information prior to the elicitation of full emotional
reaction, thus reducing negative emotions. In contrast, suppression typically influences an
already initiated emotional reaction (Gross, 1998).

1.2. Emotion Awareness and Regulation: Empirical Findings in Individuals with
Schizophrenia

Difficulties in emotion processing are considered a core component of schizophrenia and
have been linked to functional disability (Kee et al., 2003; Baslet et al., 2009; Kring and
Caponigro, 2010). The bulk of emotion processing studies in schizophrenia to date have
focused on perception and identification of affective facial expressions of others (Laroi et
al., 2010). In contrast, few studies concentrated on emotion awareness. van't Wout and
colleagues (2007) found that individuals with schizophrenia reported significantly more
difficulties identifying and describing feelings compared to their not-ill siblings, as well as
healthy controls. Similarly, Yu et al. (2011) reported significant differences between
individuals with paranoid schizophrenia and healthy controls. These findings are consistent
with previous reports of substantial emotion awareness deficits in individuals with
schizophrenia (Stanghellini and Ricca, 1995; Cedro et al., 2001), although they are not
universal (Henry et al., 2010). Such difficulties appear to predate the onset of psychosis, as
they have been identified in individuals at clinical high risk for psychosis (Kimhy and
Corcoran, 2008; van Rijn et al., 2011). Conflicting with these findings is a substantial
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literature indicating that individuals with schizophrenia display no in-the-moment emotion
awareness deficits. Kring and Moran (2008) reviewed 44 studies in which a plurality
reported no in-the-moment emotion experience differences from healthy controls. However,
the conclusions of this review are limited on two points: 1) in virtually all of the studies, the
participants were required to respond to the stimuli using semi-structured questions in which
a limited predetermined range of emotional responses were listed (i.e., happy, sad, anxious).
Such semi-structured questions represent an easier task than open-ended questions which
require the participant to come up independently with an appropriate label to describe their
current emotional state; and 2) such tasks may also have poor ecological validity as
individuals typically do not have access to such predetermined list of responses during the
course of daily social interactions.

Studies of emotion regulation in schizophrenia have utilized measures assessing both global
and strategy-specific emotion regulation indices. For global measures, the Mayer-Salovey-
Caruso Emotional Intelligence Test (MSCEIT) has been one of the most commonly used
instruments. Previous studies using the MSCEIT have reported significant deficits in
emotion regulation in individuals with schizophrenia compared to healthy controls
(Nuechterlein and Green, 2006), although association with changes in social functioning
following cognitive enhancement therapy were modest (Eack et al., 2010). For specific
emotion regulation strategies, van der Meer and colleagues (2009) found that individuals
with schizophrenia were significantly more likely than healthy controls to suppress their
emotions, even after accounting for level of depression. Other studies provide additional
indirect support - for example, Jansen et al. (2000) found individuals with schizophrenia
scored significantly higher on use of escape, avoidance, and passive coping strategies
compared to healthy controls. However, these findings are not universal – a number of
studies reported no differences in use of reappraisal and suppression between individuals
with schizophrenia and healthy participants (Henry et al., 2008; Badcock et al., 2011; Perry
et al., 2011). Regarding relationship with social functioning, Henry et al. (2008) reported
modest correlations with use of reappraisal, but not suppression among individuals with
schizophrenia. In contrast, Perry et al. (2011) found greater use of suppression was
associated with poorer social functioning, while reappraisal was not significantly related to
social functioning.

While a growing clinical literature suggests significant deficits in emotion awareness and
regulation in individuals with schizophrenia, a number of important gaps in the literature
remain unaddressed. First, there remain inconsistencies in the clinical literature regarding
the extent to which individuals with schizophrenia display deficits in emotion awareness and
in particular emotion regulation compared to healthy participants. Second, the putative
associations of emotion awareness, emotion regulation, and social functioning in individuals
with schizophrenia have not been investigated, and it is not known whether difficulties with
emotion awareness and regulation would predict social functioning in individuals with
schizophrenia above and beyond previously identified neurocognitive difficulties.

1.3. The Present Study
Given the evidence of substantial social dysfunction in individuals with schizophrenia, the
centrality of emotion awareness and emotion regulation to social functioning, and the dearth
of studies exploring their relationship, our aims are: 1) to extend findings from previous
studies indicating group differences between individuals with schizophrenia and healthy
controls in emotion awareness, emotion regulation, and social functioning; 2) to examine the
links between emotion awareness, emotion regulation, and social functioning in individuals
with schizophrenia; and 3) to assess whether emotion awareness and emotion regulation
would predict social functioning in individuals with schizophrenia, controlling for covariates
and previously identified predictors.
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2. Method
2.1. Participants

Forty-four individuals with schizophrenia and 20 healthy controls were recruited as part of
studies of emotion and autonomic regulation during recovery from psychosis conducted at
the New York State Psychiatric Institute (NYSPI). The studies were approved by the
NYSPI's Institutional Review Board and all subjects provided written informed consent.
Individuals with schizophrenia were recruited from inpatients and outpatients treated at the
Columbia University Medical Center, referrals from clinicians in the community, and online
advertisements. Twenty healthy participants were recruited via advertisements posted at the
Columbia University Medical Center campus. Inclusion and exclusion criteria for all
participants included: males or females between the ages of 18–50, English speaking, have
not used street drugs within the past 4 weeks (confirmed using urine toxicology test), no
history of neurological problems or loss of consciousness (>1 hour), no history of serious
cardiopulmonary problems or very high blood pressure, no diagnosis of mental retardation,
and no recent history of serious suicidal/aggressive behavior. For the patient group, the
inclusion criteria also included a DSM-IV diagnosis of schizophrenia spectrum disorder,
presence of active psychosis (ratings of ≥3 for any psychosis item on the SAPS), and
capacity to give informed consent. For the healthy controls group, exclusion criteria
included a history of psychosis, a diagnosis of any DSM-IV Axis II Cluster A personality
disorder, a first degree family member with history of psychosis, and being adopted. In the
schizophrenia group, 35 participants had a DSM-IV diagnosis of Schizophrenia, 3 had
Schizoaffective Disorder, 3 Schizophreniform Disorder, and 3 Psychosis NOS. The average
dosage of antipsychotic medication prescribed (as indexed by chlorpromazine equivalence)
was 239.97 (SD=242.79).

2.2. Procedure
Participants were referred to the study from clinics associated with NYSPI, as well as
clinicians in the community. After an initial phone screen, participants signed the informed
consent forms and completed the assessment of inclusion/exclusion criteria. Four
participants' data were excluded – 3 due to positive toxicology results, and one due to
disorganization). Participants typically completed all emotion processing, social functioning,
and clinical ratings within 1–2 weeks of study entry. Establishment of research diagnoses
and assessment of neurocognition was completed within 1–2 months from study entry.
Diagnoses were determined using the Diagnostic Interview for Genetic Studies (DIGS), a
semi-structured diagnostic interview and medical records review that is used to gather
diagnostic and course of illness information for mood, psychotic, and substance use DSM-
IV disorders. The DIGS was administered by clinical research interviewers at the Masters'
level or above. A team of research clinical psychologists and psychiatrists made consensus
diagnoses based on information collected via the DIGS. Positive and negative symptom
were characterized using the SAPS and SANS.

2.3. Measures
Measures were obtained to assess our three primary domains of interest, including: (1)
emotion awareness, (2) emotion regulation, and (3) social functioning. In addition, we
assessed important control measures including neurocognitive functioning, medication and
demographic factors. We also assessed self-reflectiveness to ascertain whether the results
may reflect difficulties in emotional awareness, or a more general deficit in self-reflection.

Emotion Awareness—Identification and Description of Feelings - was assessed using the
Toronto Alexithymia Scale (TAS-20; Bagby et al., 1994), a 20-item self-report
questionnaire, with higher score indicating poorer functioning. The TAS-20 has three
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subscales: Difficulty Identifying Feelings (DIF; 7 items), Difficulty Describing Feelings
(DDF; 5 items), and Externally-Oriented Thinking (EOT; 8 items). Participants are asked to
indicate on a 5-point scale (from 1=“Strongly Disagree” to 5=“Strongly Agree”) to what
extent they agreed with each statement. The TAS-20 has a solid internal consistency (≥0.80)
with the DIF and DDF subscales demonstrating good reliability (r=0.79–0.83). However, we
elected to exclude the EOT subscale due to questionable reliability (Kooiman et al., 2002).

Emotion Regulation—Emotion regulation was evaluated using both global and strategy-
specific measures:

Emotion Management: We assessed global emotion management using the Emotion
Management Task (EMT) of the Mayer-Salovey-Caruso Emotional Intelligence Test
(MSCEIT; Section D; Nuechterlein and Green, 2006). The task is an ability measure in
which the respondent rates the effectiveness of potential actions in managing emotions in
various situations depicted in vignettes. Respondents are asked to indicate the effectiveness
of each action (from 1=“very ineffective” to 5=“very effective”). The MSCEIT has been
shown to be a reliable and valid measure of emotion management among individuals with
schizophrenia (r=0.73; ICC=0.73; n=167; Nuechterlein and Green, 2006). The MSCEIT has
been selected as it has been used in previous studies of individuals with schizophrenia, thus,
allowing comparison across studies.

Suppression and Reappraisal: Use of specific emotion regulation strategies was assessed
using the Emotion Regulation Questionnaire (ERQ; Gross and John, 2003). The 10-item
self-report questionnaire contains six items assessing reappraisal and four assessing
suppression. Participants are asked to indicate on a 7-point scale (from 1=“strongly
disagree” to 7=“strongly agree”) to what extent they agree with each statement, with higher
scores reflecting stronger endorsement of using the strategy. The ERQ has been shown to be
a reliable and valid measure of emotion regulation, with an average alpha reliability of 0.79
for reappraisal and 0.73 for suppression. Test–retest correlations across three months were .
69 for both scales (Gross and John, 2003).

Social Functioning—Social Functioning was assessed using the Provision of Social
Relations Scale (PSRS; Turner et al., 1983), a 15-item scale measuring social relationships
with family and friends. Items are scored on a 5-point scale (from 1=“Very much like me” to
5=“Not at all like me”) with higher scores indicating lower support and relationship quality.
The PSRS was found to have alpha coefficients of 0.85, 0.80, and 0.78 among individuals
with schizophrenia, bipolar disorder and healthy controls, respectively (Horan et al., 2007),
as well as solid test-retest reliability of 0.75–0.87 (Huprich et al., 2002).

Control Measures
Demographic and Clinical Information: was collected including age, sex, primary
language, reading ability, and use of antipsychotic medication (as indexed by
chlorpromazine equivalence).

Neurocognitive Functioning: was assessed using the MATRICS Consensus Cognitive
Battery (MCCB) which includes the following domains: speed of processing, attention/
vigilance, working memory, verbal learning, visual learning, as well as reasoning and
problem solving (Nuechterlein and Green, 2006)

Self-Reflection: was assessed using the Self-Reflection index of the Beck Cognitive Insight
Scale (BCIS-SR). The BCIS is a 15-item self-report questionnaire comprised of two
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subscales: Self-Reflectiveness (SR) and Self-Certainty. The BCIS has demonstrated solid
internal consistency with Cronbach's alpha of 0.7 for the SR index (Riggs et al., 2010).

2.4. Data Analyses
For each analysis, we first evaluated the emotion variables of interest alone, followed by
analyses controlling for covariates. Group differences in emotion awareness, emotion
regulation and social functioning were assessed using 2-tailed t-tests with significance levels
set at p<0.05, followed by ANCOVAs controlling for age. Associations among emotion
awareness, emotion regulation, and social functioning were examined first using Pearson
correlations, followed by partial correlations controlling for age. Finally, assessment of
whether emotion awareness and regulation would predict social functioning was tested using
hierarchical regression analysis, with social functioning entered as a dependent variable, the
control variables and previously identified predictors entered in block 1, the emotion
awareness variables entered in block 2, and emotion regulation variables entered in block 3.

3. Results
The sample's demographic and clinical characteristics are presented in Table 1. There were
no significant differences between individuals with schizophrenia and healthy controls with
regard to sex, ethnicity, reading ability, and the proportion of speakers of English as a
second language. However, the healthy controls were significantly younger.

3.1. Emotion Awareness and Regulation in Individuals with Schizophrenia Versus Healthy
Controls

Our first aim was to evaluate whether individuals with schizophrenia differ from healthy
individuals in their ability to identify and describe emotions, as well as their use of emotion
regulation strategies. These data are presented in Table 2. Individuals with schizophrenia
reported significantly more difficulties identifying and describing emotions than healthy
controls. They also reported using higher levels of suppression and lower levels of
reappraisal, compared to healthy controls, as well as demonstrated lower ability to
effectively manage emotions, suggesting a less adaptive emotion regulation profile.
Consistent with previous reports, individuals with schizophrenia also displayed significantly
lower social functioning. These differences remain significant after controlling for the
impact of age. Cohen's d calculations indicated large effect sizes for the differences between
the groups. In contrast, there were no significant group differences in self-reflectiveness
(BCIS-SR; t=0.82, p=0.41), which is also consistent with our previous report (Kimhy et al.,
in press). Likewise, in the schizophrenia group, there was no significant association between
self-reflectiveness and emotion awareness and regulation (r=0.09, p=0.55 and r=−0.03,
p=0.84, respectively).

3.2. Emotion Awareness, Emotion Regulation, and Social Functioning in Individuals with
Schizophrenia

Our second aim was to evaluate the associations between the abilities to identify and
describe feelings, use of emotion regulation strategies, and social functioning in individuals
with schizophrenia. These data are presented in Table 3. Enhanced social functioning was
associated with the ability to identify, and in particular to describe emotions (Figure 1).
Enhanced social functioning was also associated with greater reappraisal use and lesser
suppression use, as well as overall better emotion management. These associations remain
largely comparable after controlling for the impact of age and neurocognitive functioning.
Interestingly, difficulties identifying and describing feelings were associated with use of
suppression, but not reappraisal or the EMT. In contrast, the association between the EMT
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and social functioning became non-significant after controlling for age and neurocognitive
functioning.

3.3. Emotion Awareness and Emotion Regulation as Predictors of Social Functioning
Our third aim was to assess whether emotion awareness and emotion regulation would
predict social functioning in individuals with schizophrenia. As a first step, we evaluated the
roles of demographic and other factors including sex, age, race, ethnicity, reading ability,
language (English as second language), self-reflectiveness and use of antipsychotic
medication (chlorpromazine equivalence). Only age was associated with social functioning
(r=0.27, p=0.04 and r=0.38, p=0.02, respectively). Next, a hierarchical multiple regression
analysis was conducted with social functioning entered as a dependent variable; age, and
neurocognitive MCCB domain scores entered in block 1; the emotion awareness variables
(TAS) entered in block 2; and the emotion regulation variables (ERQ, EMT) entered in
block 3. We elected not to include negative symptoms as independent predictors in our
analysis given such symptoms represent to large degree measures of emotion and social
(dys) function, just with different labels. This decision was informed by previous reports
indicating high correlations between negative symptoms and social functioning among
individuals with schizophrenia (r=0.60–0.89; n=295; Hunter and Barry, 2011), along with
post-hoc findings from our sample (i.e., correlation between SANS Anhedonia-Asociality
and social functioning; r=0.59, p<.001).

The regression analysis indicates that age and neurocognitive functioning entered in block 1
as control variables accounted for 14% of the variance in social functioning, but failed to
reach significance. The block of emotion awareness variables (TAS) accounted for 35% of
the explained variance (F9,30=3.12, p=0.009). Within the emotion awareness predictors,
difficulties describing feelings contributed uniquely to the model's validity (β=0.46, t=2.15,
p=0.04). The addition of emotion regulation measures in block 3 (ERQ, EMT) to the
equation yielded a validity increment of 10%, but was not significant. Overall, the model
(F12,27=3.12, p=0.007) accounted for 66% of the social functioning variance.

4. Discussion
The present study is the first to examine emotion awareness, emotion regulation, and social
functioning in schizophrenia. Our findings indicate that compared to healthy individuals,
people with schizophrenia display significantly lower emotion awareness as indexed by
having more difficulties identifying and describing their own feelings. Likewise, individuals
with schizophrenia display deficits in emotion regulation as characterized by a significantly
higher use of suppression and lower use of reappraisal. Most importantly, our findings
indicate that among individuals with schizophrenia, difficulties with emotion awareness are
strongly predictive of poorer social functioning after controlling for age and neurocognitive
functioning.

4.1. Emotion Awareness and Regulation in Individuals with Schizophrenia
Our findings regarding decreased emotion awareness in individuals with schizophrenia are
consistent with previous reports (Stanghellini and Ricca, 1995; Cedro et al., 2001; van't
Wout et al., 2010; Yu et al., 2011). An exception to this trend is the finding by Henry and
colleagues who reported no differences between patients and healthy controls (Henry et al.,
2010). Similarly, our findings regarding emotion regulation are consistent with some (van
der Meer et al., 2009), but not all previous reports (Henry et al., 2008; Badcock et al., 2011;
Perry et al., 2011).
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The incongruities among the various findings invite speculation regarding potential
explanations for these discrepancies. One potential explanation may be related to different
proportions of individuals with a diagnosis of schizoaffective disorder in the various studies.
Emotion awareness studies with relatively higher proportions (28%) did not report
differences in emotion awareness (Henry et al., 2010). In contrast, studies that reported
significant differences had far lower schizoaffective disorder rates (7% in our sample; 2% in
van't Wout et al., 2010; and 0% in Yu et al., 2011). Likewise, in the emotion regulation
studies, samples with higher proportion of schizoaffective disorder (22% in Henry et al.,
2008; 39% in Perry et al., 2011; and 16% in Badcock et al., 2011 - personal communication
from Drs. Johanna Badcock and Georgie Paulik) found no differences from healthy controls.
Whereas, significant differences were reported in studies with lower rates - 7% in our
sample and none in van der Meer's sample (van der Meer et al., 2009). These differences are
consistent with previous reports of schizoaffective disorder being associated with enhanced
social cognition and functioning compared to schizophrenia (Fiszdon et al., 2007). Taken
together, these findings suggest that emotion awareness and regulation may pose particular
difficulties for individuals with schizophrenia, but perhaps not for those with schizoaffective
disorder.

4.2. Emotion Awareness, Emotion Regulation, and Social Functioning in Individuals with
Schizophrenia

The most important finding of the present study is that emotion awareness, and in particular
difficulties describing feelings, predicted 35% of the variance in social functioning in
individuals with schizophrenia, after controlling for age and neurocognition. The overall
model, including emotion regulation, neurocognition and age predicted 58% of the variance,
a substantially larger variance than results reported in studies that focused solely on
neurocognitive predictors (Bell et al., 2010; Mancuso et al., 2011; Shamsi et al., 2011).
Thus, our results build on previous findings (Fett et al., 2011) by providing a novel
contribution to the understanding of social cognition, highlighting the central role emotion
awareness deficits play in determining social functioning in individuals with schizophrenia.

Our use of a self-report measure to index social functioning may potentially introduce
response biases. However, while social functioning measures that involve behavioral
observations are often considered to be the most phenomenologically robust, there is a
growing recognition that such measures fail to address some crucial aspects of functional
outcome (Bromley and Brekke, 2010). In particular, behavioral measures have been
criticized for being discordant with schizophrenia patients' priorities regarding recovery
(Bromley and Brekke, 2010). Specifically, Brekke and colleagues reported that individuals
with schizophrenia selected improvement in subjective experiences, including quality of
relationships, as far more important to them than enhancement in functional skills or
reduction in clinical symptoms (Brekke and Long, 2000). These findings are consistent with
the values espoused by the “recovery movement”, as well as reports that subjective
experiences constitute a unique domain of recovery among individuals with schizophrenia
that is distinct from clinical or functional improvements (Brekke et al., 2009b; Bromley and
Brekke, 2010).

Our findings are in agreement with the extensive basic affective science literature that points
to strong links between emotion awareness and regulation deficits and social dysfunction.
The results invite speculation about the potential mechanisms linking emotion awareness,
emotion regulation and social dysfunction in schizophrenia. The findings of significant
associations between poor emotion awareness and use of suppression, but not reappraisal,
are consistent with previous reports among individuals with schizophrenia (van der Meer et
al., 2009) and other clinical populations (Taylor et al., 1997). Gross and John (2003) defined
antecedent-focused emotion regulation strategies, such as reappraisal, as “things we do
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before the emotion response tendencies have become fully activated and have changed our
behavior and peripheral physiological responding” (p. 348; Gross and John, 2003).
Accordingly, the limited use of reappraisal among individuals with schizophrenia may
potentially be related to difficulties identifying and describing feelings. Such difficulties
may prevent the development of timely emotion awareness, or at least slow them down,
resulting in full activation of behavioral and physiological responses, making the use of
antecedent-focused emotion regulation strategies (such as reappraisal) less likely.
Consequently, individuals with schizophrenia may increasingly have to rely on response-
focused strategies (suppression) to regulate already-generated emotions, leading to less
effective social functioning.

4.3. Clinical Implications
As deficits in both emotion awareness and emotion regulation have been linked to poor
social functioning, our results invite speculation about the potential to improve social
dysfunction by ameliorating such deficits. Increasing patients' abilities to identify and
describe emotions is an important component of many contemporary psychotherapy
approaches including ACT, Mindfulness-Based CBT, DBT, as well as Emotion-Focused
Therapy. For example, Greenberg and colleagues considered improvement of emotion
awareness and regulation as central to recovery, pointing out that the first goal of treatment
“is for clients to become aware of their primary emotions … primary emotions need to be
accessed in awareness for their adaptive information and capacity to organize action” (p.
621; Greenberg and Pascual-Leone, 2006). Similarly, Linehan indicated, “the first step in
regulating emotions is learning to identify and label current emotions” (p. 84; Linehan,
1993). A number of studies reported significant reductions in alexithymia following
treatments in individuals with panic disorder and social phobia (Fukunishi et al., 1997), as
well as depression (Honkalampi et al., 2000), suggesting potential feasibility and efficacy of
improving poor emotion awareness.

The longitudinal stability of emotion awareness and emotion regulation in individuals with
schizophrenia has not been evaluated to date, yet reports suggest that improvements may be
feasible. In a study of paranoid individuals (Hepworth et al., 2011), a brief three-session
intervention encouraging patients to explicitly express negative feelings associated with
paranoid delusions, significantly reduced worry and depression one month later, with trends
for reduction in rumination and anxiety, all of which have been linked with social
dysfunction. Similarly, a number of schizophrenia treatment studies demonstrated improved
facial affect perception, an index of emotion processing (Roberts and Penn, 2009; Horan et
al., 2011).

4.4. Limitations and Future Directions
The potential limitations of our study should be acknowledged. One is the relatively modest
sample of individuals with schizophrenia. While a greater sample size would have been
preferable, the highly significant results, along with negative indices of multicollinearity,
provide support for our conclusions. However, the small sample size prevented drawing
conclusions about possible differences in emotion awareness and regulation between
individuals with schizophrenia and schizoaffective disorders. A second limitation is the lack
of a clinical control group, leaving the possibility that the findings may apply to other
clinical populations rather than just schizophrenia. Thirdly, it is possible that our findings of
poor emotional awareness and regulation, along with poor social functioning in the
schizophrenia group reflect a general tendency for negative attitudes about the self. As we
did not evaluate this construct, this potential confounder needs to be addressed in future
studies. Finally, additional limitations also include the use of a self-report measure to assess
social functioning, as well as the focus on only two specific emotion regulation strategies.
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Figure 1.
The Association of Emotion Awareness and Regulation with Social Functioning in
Individuals with Schizophrenia
* <.001; ** <.01; *** <.05;
Note: PSRS - Provision of Social Relations Scale; TAS-20 - Toronto Alexithymia Scale;
ERQ - Emotion Regulation Questionnaire; MSCEIT - Mayer-Salovey-Caruso Emotional
Intelligence Test.
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Table 1

Demographic and Clinical Information

Schizophrenia Healthy Controls t / X2 p

Age 30.33 (8.08) 24.20 (4.62) 3.16 <.01

Sex (% female) 36% 50% 1.06 .30

Ethnicity (% Hispanic) 32% 20% .95 .33

Race:

 Asian 7 (16%) 3 (15%)

 Black/African-American 3 (7%) 2 (10%)

 White 24 (54%) 14 (70%)

 More than one race 10 (23%) 1 (5%)

English is Second Language (% yes) 34% 35% 2.86 .24

Reading Ability (WTAR Total Score) 40.05 (8.43) 43.85 (6.78) 1.77 .08

Self-Reflectiveness (BCIS-SR) 15.21 (4.90) 14.19 (4.42) .82 .41

Schizophrenia Mean SD

Positive Symptoms (SAPS Global Ratings)

 Hallucinations 3.36 1.83

 Delusions 3.26 1.37

 Bizarre Behavior .69 1.08

 Positive Formal Thought Disorder 1.28 1.36

Total SAPS 8.59 3.69

Negative Symptoms (SANS Global Ratings)

 Affective Flattening 2.21 1.34

 Alogia 1.21 1.48

 Avolition-Apathy 2.29 1.50

 Anhedonia-Asociality 2.74 1.48

 Attention 1.68 1.63

Total SANS 10.10 5.02

Neurocognition (Standardized MCCB Domain Scores)

 Speed of Processing 33.41 12.92

 Attention/Vigilance 43.74 9.79

 Working Memory 41.06 10.94

 Verbal Learning 38.03 10.21

 Visual Learning 38.75 9.28

 Reasoning & Problem Solving 37.61 11.10

 Social Cognition 37.27 13.89
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Note: n=64 (Schizophrenia=44, Healthy Controls=20); WTAR – Wechsler Test of Adult Reading; BCIS – Beck Cognitive Insight Scale; SAPS –
Scale for Assessment of Positive Symptoms; SANS - Scale for Assessment of Negative Symptoms; MCCB - MATRICS Consensus Cognitive
Battery.
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