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Abstract
Introduction—Emotion perception (EP) is impaired in schizophrenia, is stable across clinical
state, resistant to antipsychotic treatment and linked to symptom severity. Given its pervasive
nature, there is a need to quantitatively examine whether this dysfunction impacts functional
outcomes. We used a meta-analytic strategy to combine results from several studies and examine
synthesized effect sizes.

Methods—A Meta-analysis Of Observational Studies in Epidemiology standard was used to
extract data following a PubMed and PsychInfo search. Studies reporting correlations between
measures of EP and functional outcomes in schizophrenia spectrum disorders were selected. The
impact of potential methodological (task type), demographic (sex, age, race, education, marital
status) and clinical (age of onset, duration of illness, setting, symptoms, anti-psychotic
medication) moderators on effect sizes were examined.

Results—Twenty-five studies met inclusion criteria and included 1306 patients who were 37
years old, with 12 years of education, 64% male and 63% Caucasian. There was a significant
relationship between EP and functional outcomes in individuals with schizophrenia or
schizoaffective disorder, with effect sizes in the medium range. Medium to large range positive
correlations were observed between emotion identification and functional outcome domains
involving social problem solving, social skills and community functioning. Significant moderators
included task type (emotion identification tasks), sex (% male in sample), race (% Caucasian in
sample) and clinical symptoms (negative and positive).
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Conclusions—Emotion identification deficits are associated with functional impairments in
schizophrenia and moderated by sex, race and symptoms. This has implications for treatment
efforts to improve outcomes.

Keywords
emotion perception; social cognition; schizophrenia; functional outcome; quality of life; meta-
analysis

1. Introduction
Social cognition deficits are consistently observed in schizophrenia and include impairments
in emotion perception, theory of mind, social perception, social knowledge and attributional
bias (Michael F Green, Olivier, Crawley, Penn, & Silverstein, 2005; M. F. Green et al.,
2008). Of the social cognition domains, the one that has been identified and studied the most
frequently in schizophrenia is emotion perception (EP). EP refers to the ability to infer
emotional information from facial expressions, vocal inflections or some combination of
these (Couture, Penn, & Roberts, 2006). The interpretation and expression of affect is
fundamental to the human experience (Darwin, 1965). While patients with schizophrenia
report experiencing as much positive and negative emotion as healthy comparison groups
(Kring, Kerr, Smith, & Neale, 1993), deficits in EP are an intrinsic and stable aspect of the
pathophysiology of schizophrenia (Edwards, Jackson, & Pattison, 2002; Irani et al., in press;
C. G. Kohler & Martin, 2006; Mandal, Pandey, & Prasad, 1998; Morrison, Bellack, &
Mueser, 1988; Phillips & Seidman, 2008). A recent meta-analytic review of 77 studies of EP
in schizophrenia demonstrated large effect size deficits (d=−0.91) moderated by task,
illness-related and demographic factors (C.G. Kohler, Walker, Martin, Healey, & Moberg,
2010). Other work has shown that EP deficits are linked to vulnerability for schizophrenia
(Phillips & Seidman, 2008) and negative symptoms such as flat affect (Gur et al., 2006),
which are resistant to treatment with anti-psychotics (Harvey, Patterson, Potter, Zhong, &
Brecher, 2006; David L. Penn et al., 2009; Sergi et al., 2007). This has led to burgeoning
efforts to improve EP abilities through targeted, efficacious emotion remediation
programs(Combs, Chapman, Waguspack, Basso, & Penn, in press; Combs et al., 2008;
Combs, Tosheva, Wanner, & Basso, 2006; Frommann, Streit, & Wölwer, 2003; Horan et al.,
2009; D. L. Penn & Combs, 2000; T.A. Russell, Chu, & Phillips, 2006; T. A. Russell,
Green, Simpson, & Coltheart, 2008; Silver, Goodman, Knoll, & Isakov, 2004; Wolwer et
al., 2005).

Improvements in EP abilities may impact functional outcomes in schizophrenia. A recent
qualitative review of the literature suggested that there may be a significant association
between EP impairments and poor functional outcomes in community functioning, social
behavior in the milieu and social skills (Couture et al., 2006). Yet, the lack of a quantitative
analysis of the data precluded generalizability of conclusions reached. A meta-analytic
approach permits combining results from several studies to examine synthesized effect sizes,
which offer more powerful estimates of true population effects than those derived from a
single study. Such a meta-analytic strategy was recently used to more broadly examine the
relationship between functional outcomes and cognitive performance in schizophrenia (Fett
et al., in press). Both neurocognition and social cognition were associated with outcomes,
with effect sizes spanning the small to large range. While a broad analytic approach
highlighted that social cognition domains were more strongly associated with community
functioning than neurocognition, there are methodological limitations associated with
conducting multiple comparisons on heterogeneous tasks that tap several neurocognitive and
social cognitive domains in a single analysis. The scope of the analysis also precluded
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careful examination of important demographic and clinical moderators and a functional
subdomain analysis.

Thus, here we specifically targeted the relationship between EP and functional outcomes in
schizophrenia. Since functional outcome is a multifaceted construct that has been measured
in diverse ways, we relied on previous classifications of functional outcome domains: social
behavior in the milieu, social skills, social problem solving and community functioning
(Couture et al., 2006). Social behavior in the milieu consists of staff-rated assessments of
behavior in a variety of treatment settings, while social skills evaluates role-plays and rates
specific interactional skills such as eye contact. Social problem solving is conceptualized as
the ability to generate solutions to everyday social problems, while community functioning
broadly encompasses behaviors and activities related to independent living skills, such as
social or work functioning. We also more closely examined subdomains of these functional
domains and moderators such as age, sex, race, education, marital status, antipsychotic
medication use, age of illness onset, duration of illness, symptoms, setting and task type.
Overall, we aimed to 1) clarify the strength of the effect between emotion perception and
functional outcomes and 2) identify demographic and clinical variables that moderated the
strength of the effects.

2. Methods
2.1 Literature Search Strategy and 2.2 Data Extraction

See online supplemental material.

2.3 Emotion Perception Tasks
There were two types of tasks used to assess EP abilities: emotion identification and
emotion differentiation. Emotion identification involves ascribing a qualitative label (e.g.,
happy, angry, sad) to emotional facial or vocal expressions based on a set of choices.
Emotion differentiation encompasses tasks assessing the ability to identify differences
between intensities of emotional expressions.

2.4 Functional Outcome Domains and Subdomains
As described, domains of functional outcome were categorized using four previously
established domains: community functioning, social behavior in the milieu, social problem
solving, and social skills (Couture et al., 2006). We also used subdomains reflected in the
functional outcome scales to more closely inspect the components most closely associated
with emotion processing. These were appropriate affect, communication dysfunction, global
outcome, inappropriate behavior, independent living skills, interpersonal anguish, nonverbal
social skills, verbal social skills, occupational dysfunction, overall social skills,
performance-based skills, relationships, self-care, social adjustment, social functioning and
work productivity. Among those that were less obvious, “medication management” was
included in community functioning/global outcome (Fiszdon & Johannesen, 2010) and
“disturbing and aggressive behaviors” was grouped with social behavior in the milieu/
relationships (Pan, Chen, Chen, & Liu, 2009). “Altered activity level” (Mueser et al., 1996)
and “intrapsychic foundations” (Poole, Tobias, & Vinogradov, 2000) were removed from
subanalysis as these were not deemed relevant to the subgroups.

2.5 Moderator Variables
Several moderators were coded in the current meta-analysis, including patient diagnosis
(schizophrenia, mixed sample including schizoaffective, mixed sample including psychotic
disorder NOS), age, years of education, sex (% male), race (% Caucasian), marital status (%
married), antipsychotic medication status, age of illness onset, duration of illness (months),
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setting (inpatient, outpatient, mixed) and positive and negative symptoms. Studies including
mean number of schizophrenia symptoms used either the Scales for the Assessment of
Positive Symptoms (SAPS; Andreasen, 1984b) and Negative Symptoms (SANS; Andreasen,
1984a) or the Positive and Negative Symptom Scale (PANSS-P & PANSS-N; Kay,
Fiszbein, & Opler, 1987). We also examined impact of whether a task was presented in
visual or auditory modality.

2.6 Statistical Analysis
See online supplemental material

3. Results
3.1 Publication Bias

Results of the Begg and Mazumdar (1994) rank correlation test (p = .27, one-tailed) and
Egger et al. (1997) test (p = .17, one-tailed) indicated no evidence of publication bias. In
addition, the fail-safe N indicated that 172 ‘null’ studies would have to be located and
included in order to nullify the observed effect.

3.2 Overall Meta-analysis Results
Table 1 presents the 25 source articles used in the analysis and the 82 cases extracted from
these articles that provided functional outcome domains/subdomains correlated with EP
measures. As indicated in the summary row on this Table, the sample included 1306 patients
who were 37 years old, with 12 years of education, 64% male, 63% Caucasian and 28% who
were ever married. Additional moderators are also included in Table 1. Overall analysis of
the relationship between EP and functional outcomes revealed an effect size of 0.31 (95% CI
0.13<δ<0.49, p = 0.001). An analysis of homogeneity across all studies revealed significant
variance among study effect sizes (QB[29] = 63.80, p < 0.001, I2 = 54.55). This indicated
that these effects sizes differed more than would be expected from sampling error alone,
perhaps due to differences associated with study (or sample) characteristics. Therefore, to
further understand the variability among effect sizes, methodological, clinical and
demographic variables that might explain this heterogeneity were examined further.

3.3 Emotion Perception Task Type
Tasks assessing emotion differentiation were not significantly associated with functional
outcomes (N = 6, δ = 0.16, 95% CI -0.10<δ<0.42, p = 0.24), but this analysis may have been
underpowered. On the other hand, the association between emotion identification and
functional outcomes was statistically significant (N = 24, δ = 0.36, 95% CI 0.14<δ<0.57, p
= 0.001). Therefore, only those cases using emotion identification tasks were included in
subsequent analyses. The effect size for emotion identification tasks was also heterogeneous
(QB[23] = 58.42, p < 0.001, I2 = 60.63) further requiring focus on this task in subsequent
analyses.

3.4 Emotion Identification and Functional Outcome Domains and Subdomains
Figure 1 shows that when examining the relationship between EP as measured by emotion
identification tasks and functional outcome domains, community functioning (Z = 2.17, p =
0.03), social problem solving (Z = 3.17, p = 0.002) and observed social skills (Z = 3.69, p <
0.001) were positively associated with emotion identification abilities while social behavior
in the milieu was not (Z = −0.18, p = 0.86). Further examination of the subdomains that
comprise the functional domains revealed statistically significant effect sizes for
independent living skills (Z = 2.95, p = 0.003), nonverbal communication (Z = 2.12, p =
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0.03) and social skills/functioning (Z = 3.61, p < 0.001). Some subdomains represented by
only one or two cases may have been underpowered to pick up significant effects.

3.5 Clinical Characteristics
Studies varied in their diagnosis of either schizophrenia only (N = 9 cases, δ = .10, 95% CI
-0.38<δ<0.58) or mixed (N = 13 cases, δ = .40, 95% CI 0.16<δ<0.64) groups with
schizophrenia/schizoaffective disorder. Further analysis revealed that there were no
differences between mixed and schizophrenia-only groups (QB[1] = 1.17, p = 0.28). There
were insufficient cases (n=1) to examine the impact of including a psychosis-NOS group.

We also examined impact of age at illness onset, which was not significant (Z = 0.36, p =
0.72), but there were only four cases that reported this variable. More cases reported
duration of illness, which was also not a significant moderator (N = 14 cases, Z = 0.83,
p=0.40).

The impact of setting was reported in 8 cases in which all patients were inpatients (95% CI
-0.01<δ<0.39), 15 with outpatients (95% CI 0.24<δ<0.52) and 9 mixed-setting cases (95%
CI -0.26<δ<0.45). The effect of study setting was marginally non-significant (QB[2]=5.94,
p=0.051).

Effect sizes did differ by symptoms when examined using the SANS (N = 3 cases, Z =
−3.07, p = 0.002) or the SAPS (N = 3 cases, Z = −3.17, p = 0.002), but these analyses
represented only three cases each. There were more cases that reported PANSS scores (N =
10 cases, Z = −3.20, p = 0.001), indicating that overall symptomatology was a significant
moderator of study effect. Patient anti-psychotic medication status was reported in 11 cases
in which all patients were 100% medicated (95% CI -0.22<δ<0.61) and 6 cases with partial
antipsychotic use (95% CI 0.17<δ<0.81) and were not significant (QB[2]=1.22, p=.54).

3.6 Demographic Characteristics
Several demographic variables believed to influence EP abilities were analyzed. For sex
effects, percentage of males patients in a sample (N = 23 cases) was positively correlated
with effect sizes (Z = 2.28, p = 0.02). Race, as reflected by the percentage of Caucasians in a
sample, was negatively associated with effect sizes (N = 14, Z = −2.20, p = 0.027). Patient
age (N = 24 cases) and patient education (N = 9 cases) were not significant moderators of
effect sizes (p’s = 0.15 and 0.73 respectively). Marital status, identified by percentage of
patients who were ever married (N = 6 cases), did not impact effect sizes (Z = −0.89, p =
0.37).

3.7 Visual versus Auditory Emotion Perception Tasks
Differences in task type were analyzed for cases that presented visual (N = 17 cases, δ =
0.23, 95% CI -0.02<δ<0.48), auditory (N = 2 cases, δ = 0.65, 95% CI -0.98<δ<2.28) or
mixed (N = 4 cases, δ = 0.59, 95% CI 0.12<δ<1.06) stimuli and were not significant
(QB[2]=1.98, p = .37).

4. Conclusions
A considerable literature has established the presence of large EP deficits in schizophrenia
(C.G. Kohler et al., 2010) and while it appeared that these EP deficits impact functional
outcomes (Couture et al., 2006), effect magnitude has been unclear. Our meta-analysis of 25
articles showed a significant relationship between EP and functional outcomes in individuals
with schizophrenia or schizoaffective disorder, with effect sizes in the medium range. There
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was no evidence of publication bias and the ‘file drawer’ problem, which is a limitation of
some meta-analyses, was negligible.

4.1 Emotion Perception and Functional Outcomes
Effects sizes for the relationship between EP and functional outcomes were heterogeneous,
indicating the need to further examine key moderating methodological, clinical or
demographic factors. Examination of the impact of type of task used to evaluate EP
indicated that it was a significant moderator. Specifically, improved performance on
emotion differentiation tasks did not impact functional outcomes, but it is worth noting that
this analysis may have been underpowered. Importantly, emotion identification tasks were
associated with heterogeneous, medium range effect sizes (δ = 0.36). We then found large,
positive relationships between emotion identification and functional outcome domains
involving social problem solving and social skills. This relationship between accurately
identifying emotions in faces and voices, and efficiently navigating the social environment
indicates that these abilities could be useful treatment targets. For instance, teaching patients
to recognize emotions, generate solutions to everyday social problems and develop social
interactional skills (e.g. eye contact) could help maximize social functioning in the real
world. This was further evident in mediumrange associations noted within community
functioning, which is an indirect indicator of everyday functioning skills such as
independent living, nonverbal communication and interpersonal social skills.

4.2 Demographic and Clinical Moderators
The strength of the association between emotion identification and functional outcomes was
independent of age, education, marital status, age of onset, duration of illness, medication
status, type of diagnosis, setting or visual/auditory task format. There were, however, three
significant demographic and clinical moderators. These were sex, race and clinical
symptoms. The percentage of males in a sample significantly moderated emotion
identification-outcome relationships, with stronger associations observed for males. Sex
differences in EP abilities have been previously demonstrated, with male patients showing
greater deficits, especially in identifying happy and sad expressions (Carter et al., 2009). Sex
differences in negative symptomology has also been documented (Gur, Petty, Turetsky, &
Gur, 1996) and may influence better illness trajectories and outcomes in females with
schizophrenia (Angermeyer, Goldstein, & Kuehn, 1989). These results indicate that since
emotion perception deficits are more strongly associated with outcomes in males, males may
be more likely to benefit from treatment interventions targeting these deficits.

Race was also a significant moderator, with weaker emotion-function associations observed
in samples with a large percentage of Caucasians. The impact of same versus other-race
effects on EP has been examined previously (Pinkham et al., 2008) and it appears that while
there are universal affect programs (Ekman & Friesen, 1971), there are also subtle
behavioral and neural differences in the perception of emotional faces as a function of race
(Elfenbein & Ambady, 2003a, 2003b; Lee et al., 2008). While the current findings suggest
that there may be a differential impact of race on emotion identification ability and
functional outcomes, it is worth noting that the percentage of Caucasians present in the
source studies far outweighed racial group representation. The grouping of several disparate
ethnicities together diminished our ability to more closely examine the potentially dynamic
interplay between race/ethnicity and outcomes. Future studies will need to pay closer
attention to recruitment of diverse samples and distinctly report findings on the diversity of
racial and ethnic groups represented in schizophrenia.

Interestingly, fewer negative and positive symptoms were associated with stronger
relationships between emotion identification and outcomes. Previous work on the influence

Irani et al. Page 6

Schizophr Res. Author manuscript; available in PMC 2013 May 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



of symptoms such as paranoia on EP has provided conflicting results. Nonparanoid
schizophrenia has been associated with greater impairments in emotion perception than
paranoid schizophrenia (Chan et al., 2008; Davis and Gibson, 2000; Lewis and Garver,
1995; Phillips et al., 1999). Yet, others suggested the opposite pattern, with worse
perception of negative emotions (An et al., 2006) and abnormal neural activity, particularly
in amygdala, in response to emotional stimuli in patients with paranoid schizophrenia
(Williams et al., 2007; Russell et al., 2007). Higher levels of symptoms are associated with
longer durations of hospitalization, increased overall symptoms, decreased ability to meet
basic needs, and decreased quality of work (Siegel et al., 2006). The results from our
analysis indicate that efforts geared towards increasing clinical stability may decrease the
strength of the impact of EP deficits on functional outcomes. In other words, less
symptomatic patients may be more likely to derive functional benefits from EP based
interventions, which is consistent with expectations regarding patients’ participation in
treatment protocols.

4.3. Limitations
There are limitations of this study worthy of discussion. First, underreporting of variables by
the source studies (e.g. emotion differentiation tasks, race, age of onset, auditory tasks)
limited the ability to detect significant relationships that may be relevant for
emotionoutcome relationships. Future studies need to consider evaluating and reporting
these variables to allow closer examination of these important moderators. Second, the
cross-sectional associations presented here describe relationships between EP and outcomes
at a single time point and do not clarify longitudinal associations. Related to this, it is worth
noting that while emotion identification may influence outcomes, it is also possible that
outcomes may impact emotion identification abilities. For example, negative social
experiences may influence the extent to which a person scans key emotional features of the
face (e.g. eyes, mouth), which might then impact the ability to interact efficiently in a social
situation. Thus, these data support correlations between emotion identification and
functional outcomes, but cannot make claims about causation. Ultimately, a meta-analysis
can never be more valid than the primary studies that it is aggregating and future studies are
urged to use and report detailed methods of data collection and analysis to increase internal
validity and enable proper representation of the literature being analyzed.

4.4. Conclusions
These limitations notwithstanding, our results indicate the presence of a significant
relationship between emotion identification abilities and functional outcomes that are
mediated by factors such as sex, race and clinical symptoms. Since the results of this meta-
analysis indicate that emotion identification deficits are moderately correlated with social
and functional outcomes, there are treatment implications. Remediation efforts that target
these deficits may improve functional outcomes in schizophrenia. This may be particularly
valuable for ongoing early-intervention efforts since early improvement of EP abilities may
reduce the individual, familial and societal burden associated with schizophrenia.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Effect sizes for Emotion Identification and Functional Outcome Domains
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