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Background: Across two studies we examined the role of emotion perception as a correlate of quality of
life and occupational functioning in bipolar I disorder.
Method: In Study 1, we tested a multifactorial model of quality of life and occupational functioning,
including the role of emotion perception and other established correlates of functional outcomes, among
42 participants diagnosed with bipolar I disorder. In Study 2, participants diagnosed with bipolar I
disorder and age- and gender-matched controls completed an affect recognition task and a quality of life
measure.
Results: Across both studies, emotion perception related to functional outcomes. In Study 1, self-rated
emotion perception explained unique variance in subjective well-being after controlling for illness
characteristics, education, and executive function. In Study 2, a behavioral measure of facial affect
recognition accuracy was related to quality of life, even after controlling for illness severity.
Limitations: Limitations include the use of a cross-sectional design, relatively small sample sizes, and the
focus on only one aspect of social cognition.
Conclusions: Findings indicate that emotion perception may protect quality of life in bipolar disorder.
This dimension may help predict important outcomes and, with further research, could serve as a
potential treatment target.
& 2013 Elsevier B.V. All rights reserved.
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1. Introduction
Bipolar I disorder has been estimated to be the ﬁfth leading cause
of medical disability among persons aged 15–44 (World Health
Organization, 2001). Most troubling, the lifetime rate of at least one
suicide attempt is as high as 50% within this population (Simpson
and Jamison, 1999). Low subjective well-being and quality of life, as
well as high rates of interpersonal conﬂict and unemployment rates,
are apparent for those with bipolar disorder even during remission
(Coryell et al., 1993; Fagiolini et al., 2005; Harrow et al., 1990).
Consumers and researchers have both proposed that quality of life
should be a treatment target for bipolar disorder (Sachs and Rush,
2003; Murray and Michalak, 2012). Despite the signiﬁcant deﬁcits
in quality of life observed in bipolar disorder, about one-quarter
achieve good functioning, and up to 15% achieve excellent functioning (Hammen et al., 2000; Harrow et al., 1990). Indeed, it has been
proposed that the affective features of bipolar disorder may confer
certain adaptive advantages (Akiskal and Akiskal, 2005).
Illness characteristics, demographic variables, and neurocognitive deﬁcits certainly inﬂuence quality of life in bipolar disorder.
Established correlates of quality of life include the number of
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previous episodes of depression and mania (Di Marzo et al., 2006;
Dickerson et al., 2004), severity of current symptoms (Atkinson
et al., 1997), lower educational attainment (Kessler et al., 1995),
and neurocognitive deﬁcits (Altshuler et al., 2007). Although these
variables have a moderate link with quality of life in bipolar
disorder, much of the variance remains unexplained.
Here, we examine whether deﬁcits in social cognition—deﬁned
as the ability to encode, store, retrieve, and apply social information within the social context (Damasio, 1994)—predict functional
outcomes. Previous research suggests that social cognition is an
important predictor of psychosocial functioning in schizophrenia
(Fett et al., 2011; Horan et al., 2012). Multiple aspects of social
cognition have been studied in bipolar disorder (Bora et al., 2005;
Olley et al., 2005), but a dominant focus of this work has been on
deﬁcits in the ability to recognize and respond to emotion.
Emotion perception is thought to be the ﬁrst step in responding
to others' emotions in an adaptive way (Salovey and Grewal,
2005). Impaired ability to accurately recognize facial expressions
has been found to predict social functioning in the general
population (Corden et al., 2006), as well as in psychiatric populations such as schizophrenia (Addington et al., 2006).
Some researchers have documented diminished accuracy and
slowed responses in the recognition of fear and disgust among
persons with remitted bipolar disorder (e.g., Yurgelun-Todd et al.,
2000). Other researchers, however, have failed to conﬁrm such
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deﬁcits (e.g., Lee et al., 2013), with even some evidence of
enhanced recognition for certain emotions (e.g. Harmer et al.,
2002). These ﬁndings suggest that there may be substantial
variability across individuals with bipolar disorder in facial affect
recognition.
Here, then, we consider whether emotion perception ability
could help explain quality of life in bipolar disorder. Preliminary
evidence supports this idea. Among adolescents with bipolar
disorder, difﬁculties with facial affect recognition correlated with
social reciprocity deﬁcits as assessed using parental report (Rich
et al., 2008). Among adults with remitted bipolar I disorder,
accurate recognition of happy faces was related to higher quality
of life (Hoertnagl et al., 2011). The current study, though, improves
on this work by considering the effects of emotion perception after
accounting for other well-established predictors of quality of life.
In two studies we tested emotion perception as a predictor
of quality of life in bipolar I disorder. In Study 1, we considered
self-rated emotion perception as a predictor of functioning and
well-being, after accounting for general intelligence, educational
attainment, and executive function. We also tested the role of
emotion perception in predicting occupational functioning. In
Study 2, we administered a behavioral index of emotion perception. Across studies, we hypothesized that difﬁculties with emotion perception would be associated with poorer quality of life,
above and beyond the role of other key variables.

2. Study 1
Quality of life has been deﬁned using self-ratings of well-being
as well as objective indices, such as occupational functioning
(e.g., Andrews and Withey, 1976). Here, we include both types of
measures, as subjective and objective indicators of quality of life
appear to be only modestly correlated (e.g., Gutiérrez-Rojas et al.,
2008; Headey and Wearing, 1992).

2.1. Method
Local Institutional Review Boards approved procedures for both
studies. Participants completed written informed consent procedures after achieving adequate symptom remission and before
taking part in the study assessments. Participants in both studies
were paid for their participation.

2.11. Participants and procedures
Participants included a socio-economically and ethnically diverse
sample of 42 persons with bipolar I disorder (see Table 1), recruited
through public advertising, outpatient clinics, and consumer organizations. Criteria for inclusion included: age between 18 and 65,
ﬂuency in English, and diagnosis of bipolar I disorder using the
Structured Clinical Interview for DSM-IV (SCID; First et al., 1996).
Exclusion criteria included: organic brain disorder; inability to
complete self-report measures independently; clinically signiﬁcant
symptoms of mania and/or depression as indicated by scores greater
than 16 on the Bech-Rafaelson Mania Scale (MAS) and 17 on the
Modiﬁed Hamilton Rating Scale for Depression (MHRSD), respectively (Lozano and Johnson, 2001); severe head trauma; any developmental or learning disabilities; alcohol or substance abuse or
dependence within the past year; a primary psychotic disorder.
Participants completed social functioning-related measures in a
second session. Participants also completed other measures described
elsewhere (Victor et al., 2011; Johnson et al., 2012; Edge et al., 2013).

2.12. Measures
Participants completed diagnostic interviews and measures of
emotion perception and functional outcomes. Current symptoms
of mania and depression, intelligence, and executive function were
assessed as potential confound variables.
SCID. Diagnoses were assessed using the SCID, a widely used
interview designed to assess DSM-IV-TR diagnosis. In addition to
diagnoses, course parameters were gathered during the SCID.
Interrater reliability of the SCID is high for diagnosing bipolar I
disorder (k ¼.84; Williams et al., 1992). Graduate students trained
and supervised by a clinical psychologist conducted diagnostic
interviews. For our team, interrater reliability, as assessed using
fourteen randomly-selected interviews, was high (α ¼ .93 for major
depressive episodes and.86 for manic episodes).
Assessing Emotions Scale – Emotion Perception (AES-EP; Schutte
et al., 1998). The 9-item Emotion Perception subscale was used as
an index of the ability to recognize emotions in oneself and others.
Example items include the following: “By looking at their facial
expressions, I recognize the emotions people are experiencing”; “I
easily recognize my emotions as I experience them”; “It is difﬁcult
for me to understand why people feel the way they do” (reverse
scored). The AES-EP has shown good internal consistency and testretest reliability (Shutte et al., 1988), and relates to subjective wellbeing (Carmeli et al., 2009). Internal consistency for the AES-EP
was acceptable (α ¼ .70).
World Health Organization Quality of Life – Brief Form (WHOQOLBREF; Harper and Power, 1998). The WHOQOL-BREF is a selfreport measure designed to assess satisfaction over the last four
weeks with four factor-analytically supported domains: physical,
psychological, social relationships, and environment. Higher
scores indicate greater quality of life. Test-retest reliabilities were
adequate (.66–.87), as were internal consistency estimates
(α ¼.72–.88) in the current study. WHOQOL-BREF scores are lower
among those with bipolar disorder compared to the general
population (e.g., Dias et al., 2008). Because all subscales correlated
highly with the total score (r's ¼.65–.82), analyses focus on the
total score.
Nam-Powers-Boyd Occupational Prestige Rating (NPB; Nam and
Boyd, 2004). The Nam-Powers-Boyd (NPB) occupational scores
were used as an index of occupational accomplishment. NPB
scores for each occupation were developed based on the median
income and educational levels of persons with these occupations
in the 2000 census. Scores are interpreted as the approximate
percentage of individuals in the labor force who are in occupations
having combined levels of education and income lower than the
given occupation (e.g., a score of 93 indicates approximately 93% of
the labor force are in occupations having combined levels of
education and income lower than that score). For individuals
who were unemployed or retired at the time of study entry, their
last occupation was used to calculate the NPB score. The mean NPB
score in the current sample was 55.64 (SD ¼ 20.58, range¼20–93).
Modiﬁed Hamilton Rating Scale for Depression (MHRSD; Miller
et al., 1985). The MHRSD is a 17-item interview to assess symptoms of current depression. This modiﬁed version correlates highly
with the original HRSD (r ¼.84), and attains high interrater
reliability. The intraclass correlation based on 14 recordings in
the current study was .93. The scale is sensitive to bipolar
depression as measured by the SCID (Johnson et al., 2000). Scores
in the current sample ranged from 0 to 15.
Bech-Rafaelson Mania Scale (MAS; Bech et al., 1979). The MAS
is a widely used interview of manic symptom severity. Standardized probes and anchors have been developed by our research
team to rate each of the 11 items on a scale of 0 (not present) to 4
(severe). Inter-rater reliability, as evaluated by intraclass correlation based on 14 recordings, was .84. The MAS has demonstrated
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Table 1
Sample characteristics.

Age (years)
Gender (% male)
Years of education
Employed, homemaker, or student (%)n
Number of lifetime depressive episodes
Number of lifetime manic episodes
Married (%)
Ethnicity
Minority (%)
Hispanic (%)
Lifetime diagnosis
Any substance use disordern
Any anxiety disorder (current)n
Anxiety without substance use disorder
Any anxiety or substance use disorder
GAFn
MASn
MHRSD

Study 1

Study 2

Bipolar Disorder (n¼ 42)

Bipolar Disorder (n¼ 60) M (SD) or %

Control (n¼ 43) M (SD) or %

41.0 (13.0)
33.0
14.8 (2.3)
69.0
11.8
6.3
23.8

37.1 (11.8)
35.0
14.4 (1.9)
53.3
12.8
9.3
18.3

33.5 (12.2)
41.8
14.4 (2.2)
86.0
n/a
n/a
25.6

40.4
21.4

21.7
21.7

37.2
23.3

n/a
n/a
n/a
n/a
n/a
n/a
5.36 (4.67)
5.52 (4.42)

61.0
63.3
22.0
83.3

20.9
25.6
16.3
37.2

66.5 (11.6)
2.9 (2.7)
3.9 (4.4)

80.5 (14.9)
1.2 (1.6)
3.2 (4.1)

Note: GAF ¼ Global Assessment of Functioning; MAS ¼Bech-Rafaelson Mania Scale; MHRSD ¼Modiﬁed Hamilton Rating Scale for Depression
n¼ 27 for MAS and MHRSD in control group for Study 2. SCID comorbid diagnoses were missing for one person in the bipolar disorder group in Study 2.
n

po .01 for differences between bipolar disorder and control groups in Study 2.

high sensitivity to small changes in symptoms over time (Bech,
2002). MAS scores ranged from 0 to 15 in the current sample.
Shipley Institute of Living Scale (SILS; Shipley, 1940). The Vocabulary subtest of the SILS is a widely used 40-item multiple choice
test that is robustly correlated with Wechsler Adult Intelligence
Scale (WAIS) scores (Zachary et al., 1985). The SILS has shown high
internal consistency (Shipley, 1940) and high test-retest reliability
(α ¼ .80; Martin et al., 1977). Internal consistency in the current
sample was high (α ¼.87). The mean (31.88) and standard deviation (5.63) of scores in the current sample were comparable to
previous norms (e.g., McCabe et al., 2010).
Trail Making Test (TMT; Reitan, 1958). The TMT-Part B is a widely
used screening measure of executive function (Lezak, 1995).
Participants are asked to draw a line connecting alternating
numbers and letters in sequence (i.e., 1-A-2-B-3-C, etc.). The time
to complete the task is recorded. The TMT-B is thought to measure
inhibition and set-shifting (Burgess et al., 1998). Acceptable
reliability and validity estimates have been obtained (e.g.,
Arbuthnott and Frank, 2000). In a meta-analysis, bipolar disorder
and family history of bipolar disorder were both associated with
deﬁcits on the TMT-B (Arts et al., 2008; Bora et al., 2009). The TMTB has also been shown to be correlated with self-reported quality
of life in euthymic bipolar disorder (Dias et al., 2008). The mean
time to complete the TMT-B was 53.60 s (SD ¼22.63) in the
current study.
2.2. Results
As shown in Table 2, subjective well-being scores were signiﬁcantly related to lower current depressive symptoms and higher
emotion perception scores (AES-EP). Occupational functioning was
signiﬁcantly related to higher education, intelligence, and executive
function. Because demographic and illness history variables were
unrelated to the outcomes, these variables were not included in
further analyses.
To test our hypothesis that emotion perception would uniquely
predict quality of life after controlling for other variables, we
conducted two parallel hierarchical regression models with subjective well-being and occupational functioning as separate

Table 2
Bivariate Correlations between Subjective Well-Being, Occupational Functioning,
and Other Measures of Interest (Study 1).

Age
Gender
Number Depressive
Episodes
Number Manic
Episodes
Years Education
SILS
TMT-B
MAS
MHRSD
AES-EP
WHOQOL-BREF Total

Subjective Well-Being
(WHOQOL-BREF)

Occupational
Functioning (NPB)

 .09
.02
.17

.10
 .17
 .09

.07
.16
 .02
.16
 .17
 .38*
.38*
–

.08
.60nn
.52nn
 .31n
 .15
 .27
 .04
.10

Note: AES-EP ¼Assessing Emotions Scale – Emotion Perception; MAS¼ Bech-Raefelson Mania Rating Scale; MHRSD ¼ Modiﬁed Hamilton Rating Scale for Depression; NPB¼ Nam-Powers-Boyd occupational scores; SILS ¼ Shipley Institute of
Living Scale – Vocabulary; TMT-B ¼Trail Making Test – Part B; WHOQOL-BREF ¼
World Health Organization Quality of Life – Brief Form.
n

p o .05.
po .001.

nn

criterion variables. Current symptoms of mania and depression
were entered as the predictor variables in Block 1, and intelligence,
executive function, and years of education were entered in Block 2.
The AES-EP was entered in Block 3. As shown in Table 3, only AESEP signiﬁcantly predicted subjective well-being. Emotion perception accounted for 11% of the variance in subjective well-being
after accounting for other predictors (p o.01). Occupational functioning (NPB) was only predicted by years of education, and not by
AES-EP.
2.3. Study 1 discussion
In Study 1 we developed a multivariate model of subjective
well-being and occupational functioning. To our knowledge, this is
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Table 3
Hierarchical Multiple Regression of Subjective Well-Being and Occupational
Functioning (Study 1).
Model Predictor

Subjective Well-Being
(WHOQOL-BREF)
B

SE

Occupational
Functioning (NPB)

ΔR2

B
 .43
 1.15

SE

ΔR2

1

MAS
MHRSD

 .28
 1.15n

.45
.48

.154n

2

MAS
.03
MHRSD
 1.39n
Years Education
1.07
SILS
 .24
TMT-B
.19

.48
.52
1.29
.54
.11

.090

 .24
 .93
3.86n
.73
 .03

.63
.69
1.70
.72
.15

.303nn

3

MAS
 .01
MHRSD
 1.09n
Years Education
1.63
SILS
 .26
TMT-B
.19
AES-EP
.98n

.45
.50
1.23
.51
.11
.40

.112n

 .24
 .03
3.97n
.73
 .03
.19

.64
.72
1.76
.72
.15
.57

.002

.69
.73

.081

Note: AES-EP ¼ Assessing Emotions Scale – Emotion Perception; MAS¼ Bech-Raefelson Mania Rating Scale; MHRSD ¼ Modiﬁed Hamilton Rating Scale for Depression; NPB ¼ Nam-Powers-Boyd occupational prestige score; SILS ¼ Shipley Institute
of Living Scale; TMT-B ¼Trail Making Test – Part B; WHOQOL-BREF ¼World Health
Organization Quality of Life scale – Brief version.
n

po .05.
p o.01;

nn

the ﬁrst study to consider the role of emotion perception in quality
of life while controlling for the effects of current symptoms,
general intelligence, educational attainment, and executive function. Consistent with hypotheses, self-reported emotion perception was related to higher quality of life. This effect, though, was
relevant to well-being and not to occupational prestige. Occupational functioning was related to better executive functioning,
more education, and higher verbal intelligence, although only
educational attainment was uniquely related to occupational
prestige in multivariate analyses. Emotion perception plays a
signiﬁcant role in subjective well-being even after accounting for
other well-established predictors.
Several limitations are important to note. First, power was
limited for multivariate analyses. Second, although the NPB index
of occupational functioning is well-validated (e.g., Sutin et al.,
2009), the occupation one holds may not be as informative as the
level of performance within that occupation (Bowie et al., 2008).
Third, cognitive functioning declines during mood episodes (e.g.,
Lyon et al., 1999); thus, symptomatic periods may be particularly
important to assess in future studies of quality of life.
Perhaps of greatest concern, self-ratings of emotion perception
could be biased by demand characteristics. Common method
variance may also have inﬂated effect sizes. In Study 2, we examined
whether parallel ﬁndings could be demonstrated using facial affect
recognition—a widely used behavioral measure of emotion perception (Brackett and Mayer, 2003; Brackett and Salovey, 2006)—as a
predictor of quality of life.

3. Study 2
As noted above, facial affect recognition paradigms have been
found to predict social functioning in the general population and
in schizophrenia (Addington et al., 2006; Corden et al., 2006).
Hoertnagl et al. (2011) found preliminary evidence of this relationship in bipolar disorder; however, they presented emotionally
valenced faces for very short durations (300 ms). In real life, facial
affect displays tend to last much longer. Hence, in this study, we

consider ability to accurately detect facial affect during longer
displays.
Based on ﬁndings of Study 1 and previous research, we hypothesized that difﬁculties with recognizing happy and fearful facial
expressions would be related to diminished quality of life within
bipolar disorder. We hypothesized that deﬁcits in facial affect
recognition would predict quality of life after accounting for depressive symptoms.
Beyond effects on quality of life, previous research has suggested that deﬁcits in facial affect recognition might be related to
mood state (Niedenthal et al., 2000). These effects might be
magniﬁed in bipolar disorder. For example, researchers found that
ability to recognize negative facial expressions was particularly
impaired during manic episodes but not during euthymia (Lembke
and Ketter, 2002). Among persons at risk for mania, a manipulation designed to increase happiness was found to improve ability
to detect happy faces (Trevisani et al., 2008). Taken together,
ﬁndings indicate that the ability to accurately perceive facial affect
might be mood-state dependent among those with bipolar
disorder. Thus, a secondary goal of Study 2 was to consider
whether a positive mood induction would lead to particular
deﬁcits in facial affect recognition among people with bipolar
disorder as compared to a control group.
3.1. Method
3.11. Participants and procedures
Participants with bipolar disorder were recruited within the
Palo Alto, California, and Miami, Florida communities in a manner
parallel to Study 1. Inclusion and exclusion criteria for the bipolar I
disorder group were identical to Study 1; inclusion for the control
group was no lifetime history of depression or bipolar spectrum
disorder. Remission was veriﬁed in the two days before measures
were completed.
Individuals who had taken part in Study 1 were invited to take
part in Study 2.1 Exclusion criteria included severe head trauma,
developmental or learning disabilities, a degenerative disorder,
alcohol or substance abuse or dependence within the past year,
primary psychotic disorder, or electroconvulsive therapy within
the past 18 months. Persons taking traditional antipsychotic
medications were excluded from Study 2 given effects of these
medications on emotion systems (Walter et al., 2009).
Participants were 60 persons who met criteria for bipolar I
disorder and 43 persons with no history of mood disorder (95
from the Miami area). Recruitment was stratiﬁed in both groups to
enable examination of the most common comorbid conditions in
bipolar disorder of lifetime substance use or anxiety disorders (see
Table 1).2 That is, speciﬁc recruitment was conducted through
community and outpatient advertising to identify control participants with a history of anxiety or substance-related disorders.
Bipolar disorder and control groups were matched on age,
gender, and current depression level. As shown in Table 1, Study 2,
participants with bipolar disorder had slightly higher mania (MAS)
scores, lower GAF scores, and higher rates of unemployment
compared to controls; they were also more likely to meet criteria
for a lifetime anxiety disorder and substance use disorder diagnoses than were controls.
The affect recognition task was presented to participants using
Eprime, Version 1.1 (Psychology Software Tools, Pittsburgh, PA) to
display images on a 31  24 cm2 monitor. To foster strong task
engagement, the computerized instructions noted that performance
1
23 persons from Study 1 completed measures in Study 2. Findings were
parallel with and without inclusion of those persons.
2
Analyses of facial affect recognition and quality of life yielded parallel results
when study site was added as a factor.
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on the task was related to social adeptness. Participants were
instructed to work as quickly and accurately as possible because
their score would be based on speed and accuracy, but were allowed
as much time as necessary to respond.
After the ﬁrst block of affect recognition trials, participants
received a positive mood induction using a cognitive task followed
by false success feedback (Lawrence et al., 2002; Trevisani et al.,
2008). Participants were presented with nonsense words but were
told that these were actually words from obscure languages in
their English phonetic translations. They were instructed to
indicate if they thought the word meant the same thing as another
English word. At the start of the task, participants were told that
most participants who completed this task scored in the 60–65%
range, and that a score of 70% was considered excellent. After each
of four blocks of ten words each, every participant was given
standardized false feedback (“Your score was 60%, 73%, 82%, and
88%”, consecutively) regardless of their actual scores.
After the mood induction and a reminder of the task instructions, participants completed another block of 46 randomly
ordered trials (4 actors displaying 10 angry, 10 sad, 12 happy, 10
fear, and 4 neutral faces). Participants answered questions about
their mood state and expectancy of success before the task and
after a mood induction to assess the effectiveness of the mood
manipulation.
3.12. Measures
As with Study 1, participants completed the SCID, MHRSD, and
MAS. Because number of depressive and manic episodes was
highly skewed, an ordinal scale comprised of 0 (for depression
only),o4, 4–6, or 46 episodes was used. For Study 2, inter-rater
reliability across 10 randomly selected audio interviews was high
for the SCID (kappas for mania and depression were both 1.0), the
MHRSD (intraclass correlation¼.93 based on 14 recordings), and
the MAS (intraclass correlation¼.84 based on review of 14
recordings). Although all bipolar disorder participants completed
the MHRSD and MAS to verify remission, scores were not available
for 13 persons with bipolar disorder due to a data entry error;
these scores were imputed.
Brief Quality of Life in Bipolar Disorder (Brief QoL.BD; Michalak
and Murray, 2010). Participants diagnosed with bipolar disorder
completed the QoL.BD, a measure of self-reported quality of life.
The QoL.BD has achieved factor analytic support, strong internal
consistency, and large correlations with established quality of life
measures. The QoL.BD was developed after 3 participants had
completed the study; data was imputed for these participants. In
the validation study, one-week test-retest reliability of the QoL.BD
was adequate (.69). In this sample, internal reliability was good
(α ¼ .81).
Affect Recognition Task. The affect recognition task is a computerized measure designed to assess participants' ability to accurately identify facial displays of emotions (Trevisani et al., 2008).
Participants were shown black and white images of eight male and
female actors' faces chosen from the Facial Expressions of Emotion: Stimuli and Tests (FEEST; Young et al., 2002). Actors displayed
a face that either showed no emotion (neutral), or expressions of
happiness, sadness, fear, or anger at three levels of intensity (25%,
50%, or 75%). For each photograph, participants were asked to
indicate which emotion was being expressed from a list of the ﬁve
possible expressions (including neutral).
The task began with ﬁve practice trials (neutral and 75%
intensity of four emotion categories (happy, fear, angry, and sad).
Then, participants completed a block of 44 randomly presented
trials (four actors displaying 10 of each emotion and 4 neutral
faces). Each emotion category was presented in varying degrees of
intensity (25%, 50%, or 75%). For each emotion category, six facial
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affect accuracy scores indexed the percent of trials answered
accurately at 25%, 50%, and 75% intensity, before and after the
positive mood induction.
3.2. Results
Preliminary analyses revealed that all distributions approximated normalcy
Was the mood induction successful? A multivariate ANOVA with
time (before and after mood induction) and diagnostic group as
factors was conducted to examine if the positive mood induction
had the desired effect, and if there were any group differences in
the effects of the induction. These tests showed that the induction
was successful (signiﬁcant main effect for time: F(1, 97) ¼ 5.22,
po .05), with self-ratings for happiness, alertness, and expectations for success increasing signiﬁcantly (Happy: F(1, 97) ¼32.81,
po .001; Alert: F(1, 97) ¼9.48, p o.01; Expectations: (F(1, 97) ¼
10.36, p o.01), and ratings of sadness and nervousness declining
signiﬁcantly (Sadness: F(1, 97) ¼7.76, p o.01; Nervousness: F(1,
97) ¼10.12, po .01). The effects for group (F(1, 97) ¼.07, p¼ .79)
and group by time (F(1, 97) ¼.82, p¼ .37) were not signiﬁcant.
Do people with bipolar disorder differ from those with no mood
disorder on the facial affect recognition task? To compare the bipolar
disorder and control groups on facial affect recognition, we
conducted a 2 (group: bipolar or control)  2 (time: pre/post mood
induction)  3 (intensity: 25%, 50%, or 75%) within-subjects
ANOVA for each emotion in the task (happiness, sadness, fear,
and anger). For each ANOVA, results were parallel and indicated
signiﬁcant main effects of time (p o.05) and intensity (p o.01) for
each emotion, as well as signiﬁcant interaction effects for Time Intensity (po .01) for each emotion. The main effect for group
was not signiﬁcant, nor were the interaction terms of Group Intensity or Group  Time signiﬁcant for any of the emotions.
Does facial affect recognition predict quality of life in bipolar
disorder? Bivariate correlations were conducted to examine
whether facial affect recognition scores were related to quality of
life within the bipolar disorder group. For these analyses, average
accuracy scores were computed per emotion across intensity and
time. Overall fear accuracy was signiﬁcantly correlated with QoL.
BD scores (r ¼.31, p o.05). Accuracy for happy (r ¼.21, p ¼.12), sad
(r ¼.03, p ¼.83), and angry (r ¼.05, p ¼.70) faces was not.
We tested whether demographic (age, gender, race, ethnicity,
marital status, employment status, and years of education) and
illness course variables operated as potential confounds of QoL.BD
within the bipolar disorder group. QoL.BD scores were unrelated
to age, race, years of education, employment, and marital status
(p 4.05 for all variables). Lower QOL.BD scores were observed
among men (t(58) ¼2.46, p o.05), and participants who identiﬁed
as Hispanic or Latino compared to those who did not (t(58) ¼ 
2.29, p o.05). QoL.BD scores were unrelated to mania severity
(MAS; r ¼.12, p ¼.38), number of lifetime manic episodes (r ¼  .06,
p¼ .66), anxiety disorder diagnosis (SCID lifetime or current
diagnosis; t ¼1.57; p ¼.12), or lifetime alcohol or substance use
diagnosis (SCID; t(57) ¼  .75, p¼ .46). Current depressive symptoms (MHRSD) were negatively related (r ¼  .30, p o.05), while
number of lifetime depressive episodes was positively related
(r ¼.36, p o.01) to QoL.BD scores.
We then conducted a forward regression analysis with all
potential confounds in the ﬁrst block, and fear accuracy in the
last block. This regression model accounted for 32% of the variance
in QoL.BD scores (F¼ 7.95, p o.001). Depression history (β ¼.24,
r2 change¼.13, p o.05), gender (β ¼  .32, r2 change¼.09, p o.01),
and ethnicity (β ¼.32, r2 change¼.06, p o.01) each signiﬁcantly
contributed to the explained variance in this model, while current
depression (p ¼.52) did not. Fear accuracy remained a signiﬁcant
predictor (β ¼.32, r2 change¼ .09, po.01).
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3.3. Study 2 discussion
The goals of Study 2 were to compare bipolar and control
groups on their accuracy in detecting affect and to consider
whether this accuracy could help explain heterogeneity in quality
of life in bipolar disorder. People with bipolar disorder displayed
no deﬁcits in detecting facial affect, whether tested at baseline or
after a positive mood induction. This ﬁts with other studies that
have failed to ﬁnd emotion recognition deﬁcits in bipolar disorder
(e.g., Lee et al., 2013).
Although people with bipolar disorder did not display poor
affect recognition, variability in accuracy related to quality of life.
That is, ability to identify fear was correlated with higher quality of
life ratings, after accounting for demographic factors and current
mood symptoms. Hence, accurate emotion perception, particularly
related to detection of others' negative facial expressions, might
play a protective role in bipolar disorder. Fear perception has long
been theorized to have an important evolutionary role—ability to
quickly note expressions of fear in conspeciﬁcs could foster
effective responding to danger cues (Izard, 1992). Beyond these
general effects, sensitivity to fear may have special protective
functions in bipolar disorder. That is, detecting negative emotion
in a caregiver (e.g., fear or worry of relapse) may facilitate taking
measures to prevent a mood episode.
Although this study provided a behavioral assessment of a
critical aspect of emotion perception, it is worth noting that the
measure of facial affect recognition sacriﬁced some elements of
ecological validity for greater standardization of and control over
stimulus presentation. In future research, it will be important to
test whether ﬁndings generalize to dynamic presentations of
affective expressions with more natural timing and an absence
of multiple choice prompts. It would also be important to consider
ability to detect facial affect cues from close others.

functional outcomes. Fourth, we are unable to comment on
causality given the cross-sectional design of the studies.
Nonetheless, current studies provide insights into understanding why some with bipolar disorder experience such profound
decrements in quality of life. For one, even very modest symptoms
of depression may interfere with one's subjective well-being.
Given subsyndromal symptoms are present nearly half the time
(Judd et al., 2002), treating these symptoms can potentially
improve quality of life among persons with bipolar disorder.
Second, occupational functioning was predicted by educational
attainment. This ﬁnding speaks to the importance of targeting
early episodes and early onset in prevention efforts. Third, ability
to accurately perceive emotion in others appears to protect quality
of life in bipolar disorder. The applicability of this ﬁnding for real
world settings is enhanced by the ability to document parallel
ﬁndings with self-rated emotion perception. If ﬁndings are replicated, it is hoped that interventions to improve ability to identify
and understand others' emotions could foster better quality of life
for persons diagnosed with bipolar disorder.

Role of funding source
Data collection was supported in part by NIMH R01 076021 awarded to S.
Johnson, and preparation of the manuscript was supported by T32 MH 018261-27
and K12 HS 021700-01 to D. Fulford.

Conﬂict of interest
The authors declare no conﬂicts of interest.

Acknowledgments
We thank Rebecca Rosen, Sarah Victor, Rebecca Gitenstein, and Christopher
Miller for their assistance in data collection.

References
4. Overall discussion
Across two studies, we examined the role of emotion perception in quality of life within bipolar disorder. Bipolar disorder is
marked by incredible heterogeneity in psychosocial functioning.
Although previous studies had suggested that emotion perception
might be important, these studies had failed to consider whether
emotion perception exerted unique effects in the context of other
important predictors of quality of life. In Study 1, we tested
whether emotion perception could protect quality of life above
and beyond the role of key variables from the literature (i.e.,
general intelligence, executive functioning, social support, and
illness characteristics). Emotion perception ability was a substantive predictor of quality of life, even after accounting for other
variables. Study 2, then, included a behavioral measure of
emotion-perception skill, operationalized as the ability to accurately recognize facial affect. Findings of Study 2 mirrored those of
Study 1 in suggesting that facial affect recognition, more speciﬁcally the identiﬁcation of fear, predicted overall quality of life, even
after considering other demographic and illness characteristics.
Taken together, ﬁndings suggest that emotion perception, whether
measured by self-ratings or behavioral indices, is an important
correlate of quality of life in bipolar disorder.
Several limitations are important to note. First, we examined
only emotion perception, and several other facets of social cognition likely contribute to outcomes in bipolar disorder. Second,
although self- and other-rated quality of life show strong concordance in bipolar disorder (Gutiérrez-Rojas et al., 2008), selfreport may be biased by demand characteristics. Third, participants were asymptomatic, but social cognitive abilities during
symptomatic periods undoubtedly contribute to quality of life and

Addington, J., Saeedi, H., Addington, D., 2006. Facial affect recognition: a mediator
between cognitive and social functioning in psychosis? Schizophrenia Research
85, 142–150.
Akiskal, K.K., Akiskal, H.S., 2005. The theoretical underpinnings of affective
temperaments: Implications for evolutionary foundations of bipolar disorder
and human nature. Journal of Affective Disorders 85, 231–239.
Altshuler, L.L., Tekell, J., Biswas, K., Kilbourne, A.M., Evans, D., Tang, D., et al., 2007.
Executive function and employment status among veterans with bipolar
disorder. Psychiatric Services 58, 1441–1447.
Andrews, F.M., Withey, S.B., 1976. Social Indicators of Well-being: Americans'
Perceptions of Life Quality. Plenum Press, New York, NY.
Arbuthnott, K., Frank, J., 2000. Trail making test, Part B as a measure of executive
control: validation using a set-switching paradigm. Journal of Clinical and
Experimental Neuropsychology 22, 518–528.
Arts, B., Jabben, N., Krabbendam, L., van Os, J., 2008. Meta-analyses of cognitive
functioning in euthymic bipolar patients and their ﬁrst-degree relatives.
Psychological Medicine 38, 771–785.
Atkinson, M., Zibin, S., Chuang, H., 1997. Characterizing quality of life among
patients with chronic mental illness: a critical examination of the self-report
methodology. American Journal of Psychiatry 154, 99–105.
Bech, P., 2002. The Bech-Rafaelsen Mania Scale in clinical trials of therapies for
bipolar disorder: a 20-year review of its use as an outcome measure. CNS Drugs
16, 47–63.
Bech, P., Bolwig, T.G., Kramp, P., Rafaelsen, O.J., 1979. The Bech-Rafaelsen Mania
Scale and the Hamilton Depression Scale: evaluation of homogeneity and interobserver reliability. Acta Psychiatrica Scandinavica 59, 420–430.
Bora, E., Vahip, S., Gonul, A.S., Akdeniz, F., Alkan, M., Ogut, M., et al., 2005. Evidence
for theory of mind deﬁcits in euthymic patients with bipolar disorder. Acta
Psychiatrica Scandinavica 112, 110–116.
Bora, E., Yucel, M., Pantelis, C., 2009. Cognitive endophenotypes of bipolar disorder:
a meta-analysis of neuropsychological deﬁcits in euthymic patients and their
ﬁrst-degree relatives. Journal of Affective Disorders 113, 1–20.
Bowie, C.R., Leung, W.W., Reichenberg, A., McClure, M.M., Patterson, T.L., Heaton, R.K.,
et al., 2008. Predicting schizophrenia patients' real-world behavior with speciﬁc
neuropsychological and functional capacity measures. Biological Psychiatry 603,
505–511.
Brackett, M.A., Mayer, J.D., 2003. Convergent, discriminant, and incremental validity
of competing measures of emotional intelligence. Personality and Social
Psychology Bulletin 29, 1147–1158.

D. Fulford et al. / Journal of Affective Disorders 152-154 (2014) 491–497

Burgess, P.W., Alderman, N., Evans, J., Emslie, H., Wilson, B.A., 1998. The ecological
validity of tests of executive function. Journal of the International Neuropsychological Society 4, 547–558.
Carmeli, A., Yitzhak-Halevy, M., Weisberg, J., 2009. The relationship between
emotional intelligence and psychological wellbeing. Journal of Managerial
Psychology 24, 66–78.
Corden, B., Critchley, H.D., Skuse, D., Dolan, R.J., 2006. Fear recognition ability
predicts differences in social cognitive and neural functioning in men. Journal
of Cognitive Neuroscience 18, 889–897.
Coryell, W., Scheftner, W., Keller, M., Endicott, J., Maser, J., Klerman, G.L., 1993. The
enduring psychosocial consequences of mania and depression. American
Journal of Psychiatry 150, 720–727.
Damasio, A.R., 1994. Descarte's Error: Emotion, Reason and the Human Brain.
Picador, New York, NY.
Di Marzo, S., Giordano, A., Pacchiarotti, I., Colom, F., Sanchez-Moreno, J., Vieta, E.,
2006. The impact of the number of episodes on the outcome of bipolar
disorder. European Journal of Psychiatry 20, 21–28.
Dias, V.V., Brissos, S., Frey, B.N., Kapczinski, F., 2008. Insight, quality of life and
cognitive functioning in euthymic patients with bipolar disorder. Journal of
Affective Disorders 110, 75–83.
Dickerson, F.B., Boronow, J.J., Stallings, C.R., Origoni, A.E., Cole, S., Yolken, R.H., 2004.
Association between cognitive functioning and employment status of persons
with bipolar disorder. Psychiatric Services 55, 54–58.
Edge, M.D., Miller, C.J., Muhtadie, L., Johnson, S.L., Carver, C.S., Marquinez, N., Gotlib,
I.H., 2013. People with bipolar I disorder report avoiding rewarding activities
and dampening positive emotion. Journal of Affective Disorders 146 (3),
407–413, http://dx.doi.org/10.1016/j.jad.2012.07.027.
Fagiolini, A., Kupfer, D.J., Masalehdan, A., Scott, J.A., Houck, P.R., Frank, E., 2005.
Functional impairment in the remission phase of bipolar disorder. Bipolar
Disorders 7, 281–285.
Fett, A.K., Viechtbauer, W., Dominguez, M.D., Penn, D.L., van Os, J., Krabbendam, L.,
2011. The relationship between neurocognition and social cognition with
functional outcomes in schizophrenia: A meta-analysis. Neuroscience & Biobehavioral Reviews 35, 573–588.
First, M.B., Spitzer, R.L., Gibbon, M., Williams, J.B.W., 1996. Structured Clinical
Interview for DSM-IV Axis I Disorders—Patient Edition (SCID-I-I/P Version 2.0).
(Available from the Biometrics Research Department, New York State Psychiatric Institute, 722 West 168th Street, New York, NY 10032).
Gutiérrez-Rojas, L., Gurpegui, M., Ayuso-Mateos, J.L., Gutiérrez-Ariza, J.A., RuizVeguilla, M., Jurado, D., 2008. Quality of life in bipolar disorder patients: a
comparison with a general population sample. Bipolar Disorders 10, 625–634.
Hammen, C., Gitlin, M., Altshuler, L., 2000. Predictors of work adjustment in bipolar
I patients: a naturalistic longitudinal follow-up. Journal of Consulting and
Clinical Psychology 68, 220–225.
Harmer, C.J., Grayson, L., Goodwin, G.M., 2002. Enhanced recognition of disgust in
bipolar illness. Biological Psychiatry 51, 298–304.
Harper, A., Power, M., 1998. Development of the World Health Organization
WHOQUALITY OF LIFE-BREF quality of life assessment. Psychological Medicine
28, 551–558.
Harrow, M., Goldberg, J.F., Grossman, L.S., Meltzer, H.Y., 1990. Outcome in manic
disorders: a naturalistic follow-up study. Archives of General Psychiatry 47,
665–671.
Headey, B., Wearing, A.J., 1992. Understanding Happiness: A Theory of Subjective
Well-being. Longman, Cheshire, Melbourne.
Hoertnagl, C.M., Muehlbacher, M., Biedermann, F., Yalcin, N., Baumgartner, S.,
Schwitzer, G., Hofer, A., 2011. Facial emotion recognition and its relationship
to subjective and functional outcomes in remitted patients with bipolar I
disorder. Bipolar Disorders 13, 537–544.
Horan, W.P., Green, M.F., Degroot, M., Fiske, A., Hellemann, G., Kee, K., Nuechterlein,
K.H., 2012. Social cognition in schizophrenia, part 2: 12-month stability and
prediction of functional outcome in ﬁrst-episode patients. Schizophrenia
Bulletin 38, 865–872.
Izard, C.E., 1992. Basic emotions, relations among emotions, and emotion-cognition
relations. Psychological Review 99, 561–565.
Johnson, S.L., Carver, C.S., Gotlib, I.H., 2012. Elevated ambitions for fame among
persons diagnosed with bipolar I disorder. Journal of Abnormal Psychology 121
(3), 602–609, http://dx.doi.org/10.1037/a0026370.
Johnson, S.L., Sandrow, D., Meyer, B., Winters, R., Miller, I., Solomon, D., Keitner, G.,
2000. Increases in manic symptoms after life events following goal attainment.
Journal of Abnormal Psychology 109, 721–727.
Judd, L.L., Akiskal, H.S., Schettler, P.J., Endicott, J., Maser, J., Solomon, D.A., et al.,
2002. The long-term natural history of the weekly symptomatic status of
bipolar I disorder. Archives of General Psychiatry 59, 530–537.
Kessler, R.C., Foster, C.L., Saunders, W.B., Stang, P.E., 1995. Social consequences of
psychiatric disorders, I: educational attainment. American Journal of Psychiatry
152, 1026–1032.
Lawrence, J., Carver, C., Scheier, M., 2002. Velocity toward goal attainment in
immediate experience as a determinant of affect. Journal of Applied Social
Psychology 32, 788–802.

497

Lee, J., Altshuler, L., Glahn, D.C., Miklowitz, D.J., Ochsner, K., Green, M.F., 2013. Social
and nonsocial cognition in bipolar disorder and schizophrenia: relative levels of
impairment. American Journal of Psychiatry 170, 334–341.
Lembke, A., Ketter, T.A., 2002. Impaired recognition of facial emotion in mania.
American Journal of Psychiatry 159, 302–304.
Lezak, M.D., 1995. Neuropsychological Assessment, 3rd ed. Oxford University Press,
New York, NY.
Lozano, B.E., Johnson, S.L., 2001. Can personality traits predict increases in manic
and depressive symptoms? Journal of Affective Disorders 63, 103-111.
Lyon, H.M., Startup, M., Bentall, R.P., 1999. Social cognition and the manic defense:
attributions, selective attention, and self-schema in bipolar affective disorder.
Journal of Abnormal Psychology 108, 273–282.
Martin, J.D., Blair, G.E., Stokes, E.H., Lester, E.H., 1977. A validity and reliability study
of the Slosson Intelligence Test and the Shipley Institute of Living Scale.
Educational and Psychological Measurement 37, 1107–1110.
Mayer, J.D., Salovey, P., Caruso, D.R., Sitarenios, G., 2003. Measuring emotional
intelligence with the MSCEIT V2.0. Emotion 3, 97–105.
McCabe, D.P., Roediger III, H.L., McDaniel, M.A., Balota, D.A., Hambrick, D.Z., 2010.
The relationship between working memory capacity and executive functioning:
evidence for a common executive attention construct. Neuropsychology 24,
222–243.
Michalak, E.E., Murray, G., Crest, B.D., 2010. Development of the QoL.BD: a disorderspeciﬁc scale to assess quality of life in bipolar disorder. Bipolar Disorders 12,
727–740.
Miller, I.W., Bishop, S., Norman, W.H., Maddever, H., 1985. The Modiﬁed Hamilton
Rating Scale for Depression: reliability and validity. Psychiatry Research 14,
131–142.
Murray, G., Michalak, E.E., 2012. The quality of life construct in bipolar disorder
research and practice: past, present, and possible futures. Bipolar Disorders 14,
793–796.
Nam, C.B., Boyd, M., 2004. Occupational status in 2000: over a century of censusbased measurement. Population Research and Policy Review 23, 327–358.
Niedenthal, P.M., Halberstadt, J.B., Margolin, J., Innes-Ker, A.H., 2000. Emotional
state and the detection of change in facial expression of emotion. European
Journal of Social Psychology 30, 211–222.
Olley, A.L., Malhi, G.S., Bachelor, J., Cahill, C.M., Mitchell, P.B., Berk, M., 2005.
Executive functioning and theory of mind in euthymic bipolar disorder. Bipolar
Disorders 7, 43–52.
Reitan, R.M., 1958. Validity of the Trail Making Test as an indicator of organic brain
damage. Perceptual and Motor Skills 8, 271–276.
Rich, B.A., Grimley, M.E., Schmajuk, M., Blair, K.S., Blair, R.J.R., Leibenluft, E., 2008.
Face emotion labeling deﬁcits in children with bipolar disorder and severe
mood dysregulation. Development and Psychopathology 20, 529–546.
Sachs, G.S., Rush, A.J., 2003. Response, remission, and recovery in bipolar disorders:
what are the realistic treatment goals? Journal of Clinical Psychiatry 64, 18–22.
Salovey, P., Grewal, D., 2005. The science of emotional intelligence. Current
Directions in Psychological Science 14, 281–285.
Schutte, N.S., Malouff, J.M., Hall, L.E., Haggerty, D.J., Cooper, J.T., Golden, C.J., et al.,
1998. Development and validation of a measure of emotional intelligence.
Personality and Individual Differences 25, 167–177.
Shipley, W.C., 1940. A self-administering scale for measuring intellectual impairment and deterioration. Journal of Psychology: Interdisciplinary and Applied 9,
371–377.
Simpson, S., Jamison, K.R., 1999. Suicide risk in patients with bipolar disorders.
Journal of Clinical Psychiatry 60, 53–56.
Sutin, A.R., Costa Jr., P.T., Miech, R., Eaton, W.W., 2009. Personality and career
success: concurrent and longitudinal relations. European Journal of Personality
23, 71–84.
Trevisani, D.P., Johnson, S.L., Carver, C.S., 2008. Positive mood induction and facial
affect recognition among students at risk for mania. Cognitive Therapy and
Research 32, 639–650.
Victor, S.E., Johnson, S.L., Gotlib, I.H., 2011. Quality of life and impulsivity in bipolar
disorder. Bipolar Disorders 13 (3), 303–309.
Walter, H., Kammerer, H., Frasch, K., Spitzer, M., Abler, B., 2009. Altered reward
functions in patients on atypical antipsychotic medication in line with the
revised dopamine hypothesis of schizophrenia. Psychopharmacology 206,
121–132.
Williams, J.B.W., Gibbon, M., First, M.B., Spitzer, R.L., Davies, M., Borus, J., et al., 1992.
The Structured Clinical Interview for DSM-III-R (SCID) II multisite test-retest
reliability. Archives of General Psychiatry 49, 630–636.
World Health Organization, 2001. The WHO World Health Report 2001: New
Understanding—New Hope. World Health Organization, Geneva, Switzerland.
Young, A.W., Perrett, D., Calder, A.J., Sprengelmeyer, R., Ekman, P., 2002. Facial
Expressions of Emotion: Stimuli and Tests (FEEST). Thames Valley .Test
Company, Bury St, Edmunds.
Yurgelun-Todd, D.A., Gruber, S.A., Kanayama, G., Killgore, W.D., Baird, A.A., Young, A.D.,
2000. fMRI during affect discrimination in bipolar affective disorder. Bipolar
Disorders 2, 237–248.
Zachary, R.A., Paulson, M.J., Gorsuch, R.L., 1985. Estimating WAIS IQ from the
Shipley Institute of Living Scale using continuously adjusted age norms. Journal
of Clinical Psychology 41, 820–831.

