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Abstract

Objective: Associations between eminent creativity and bipolar disorders have been reported, but there are few data relating non-
eminent creativity to bipolar disorders in clinical samples. We assessed non-eminent creativity in euthymic bipolar (BP) and
unipolar major depressive disorder (MDD) patients, creative discipline controls (CC), and healthy controls (HC).
Methods: 49 BP, 25 MDD, 32 CC, and 47 HC (all euthymic) completed four creativity measures yielding six parameters: the
Barron–Welsh Art Scale (BWAS-Total, and two subscales, BWAS-Dislike and BWAS-Like), the Adjective Check List Creative
Personality Scale (ACL-CPS), and the Torrance Tests of Creative Thinking – Figural (TTCT-F) and Verbal (TTCT-V) versions.
Mean scores on these instruments were compared across groups.
Results: BP and CC (but not MDD) compared to HC scored significantly higher on BWAS-Total (45% and 48% higher, respectively)
and BWAS-Dislike (90% and 88% higher, respectively), but not on BWAS-Like. CC compared to MDD scored significantly higher
(12% higher) on TTCT-F. For all other comparisons, creativity scores did not differ significantly between groups.
Conclusions:We found BP and CC (but not MDD) had similarly enhanced creativity on the BWAS-Total (driven by an increase on
the BWAS-Dislike) compared to HC. Further studies are needed to determine the mechanisms of enhanced creativity and how it
relates to clinical (e.g. temperament, mood, and medication status) and preclinical (e.g. visual and affective processing substrates)
parameters.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

Poets and philosophers have long suspected, and even
romanticized, associations between creativity and various
forms of “madness.”With the pioneering efforts of mental
health investigators including Andreasen (Andreasen and
Powers, 1975; Andreasen, 1987, 2005) and Jamison
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(Jamison, 1989, 1993), relationships between creativity
and psychiatric disorders came within the purview of the
scientific community and became increasingly systematic.
After three decades of research, there is persuasive, if not
definitive, evidence linking creativity with bipolar
disorders in particular.

Most studies attempting to establish this association
were conducted by documenting higher rates of bipolar
disorders in eminently creative individuals, through
structured or semistructured diagnostic assessments or
retrospective biographical research (Andreasen, 1987;
Jamison, 1989; Ludwig, 1992, 1995; Post, 1994).
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Studying eminently creative individuals avoids the thorny
issues of defining and measuring creativity. However,
using eminence as a de facto criterion of creativity is
problematic because this represents only an extreme
subgroup of creative individuals. Moreover, retrospective
studies of eminently creative individuals have often been
limited by decreased reliability due to making diagnoses
based on biographical information rather than on subject
interviews, and not always using standardized diagnostic
criteria.

Studies examining general clinical populations not
selected for creativity may better address whether or
not bipolar disorders are associated with various
degrees of enhanced creativity, ranging from modest
to eminent. To date, however, we found only one major
study which examined creativity starting with a sample
of bipolar and cyclothymic disorder patients (Richards
et al., 1988a). Using the Lifetime Creativity Scale
(LCS), a structured interview designed to detect non-
eminent or “everyday” creativity (Richards et al.,
1988b), Richards and colleagues found greater overall
creative achievement in a combined group of bipolar
and cyclothymic disorder patients, and their healthy
first degree relatives, compared to healthy control
subjects not at risk for affective disorders.

Healthy first-degree relatives of patients tended to
have higher creativity scores than the patients them-
selves. This study was remarkable for utilizing a
standardized creativity metric rather than identifying
creativity by eminence. However, the LCS has not been
widely used, possibly due to the degree of effort required
to administer and score this instrument.

The purpose the current study was to assess non-
eminent creativity in bipolar disorder patients com-
pared to healthy control subjects, using other objective
and well-characterized methods. Specifically, we used
a battery of easily scored psychometric instruments
which can be utilized in large clinical samples — the
Barron–Welsh Art Scale (BWAS) (Barron, 1963), the
Adjective Check List Creative Personality Scale (ACL-
CPS) (Gough, 1979), and the Torrance Tests of Creative
Thinking – Figural (TTCT-F) and Verbal (TTCT-V)
forms (Torrance, 1990) — to assess creativity across
euthymic bipolar disorder patients, (unipolar) major
depressive disorder patients, creative discipline con-
trols, and healthy controls.

2. Methods

The study was conducted in the Bipolar Disorders
Clinic at Stanford University and approved by the
Stanford Administrative Panel on Human Subjects.
Prior to the participation in this study, all subjects
provided oral and written informed consent. All
participants received a psychiatric evaluation including
detailed medical and psychiatric history and Structured
Clinical Interview for DSM-IV Diagnosis (SCID) (First
et al., 1997) by a psychiatrist or experienced research
coordinator to determine presence or absence of
psychiatric disorders. In addition, clinical evaluation
by a psychiatrist utilizing a semi-structured interview to
assess individual DSM-IV symptoms of depression and
mood elevation confirmed that subjects had been
euthymic for at least four weeks.

Inclusion criteria for mood disorder participants
required a diagnosis of bipolar disorder type I, II, or
not otherwise specified (BP), or major depressive
disorder (MDD) (2000). Beck Depression Inventory
(BDI) (Beck et al., 1961) on the day of the study was
used to quantify the severity of any subsyndromal
depressive symptoms. Patients with primary diagnoses
other than BP or MDD, or with active substance abuse,
personality, or eating disorders were excluded. The BP
group included a mixture of one-quarter unmedicated
and three-quarters heterogeneously medicated patients.

Healthy controls (HC) had no personal or first-degree
relative history of psychiatric disorder, substance abuse,
or neurological illness. Absence of psychiatric illness
was confirmed in separate interviews with psychiatrists
and experienced research coordinators using a compre-
hensive battery of measures including SCID, physical
examination, neuropsychological evaluation and labo-
ratory tests. Healthy control subjects had no major
medical illnesses; were taking no medications, hor-
mones, herbal remedies or over the counter medications
such as allergy or sleep aids; were employed, students or
homemakers; and had a stable place of residence.

Creative controls (CC) were volunteers with no
current psychiatric or substance abuse problems,
recruited from graduate programs in Creative Writing,
Fine Arts, and Product Design at Stanford University.
Program Directors gave approval for recruitment and
distributed study announcements. Interested students
then contacted the investigators. Those with current
syndromal psychiatric problems were not included in
data analysis, and were referred for further evaluation and
treatment.

Participants were administered creativity measures:
the Barron–Welsh Art Scale (BWAS) (Barron, 1963),
the Adjective Check List Creative Personality Scale
(ACL-CPS) (Gough, 1979; Gough and Heilbrun, 1983),
and the Torrance Tests of Creative Thinking – Figural
(TTCT-F) and Verbal (TTCT-V) versions (Torrance,
1990). The BWAS (Barron, 1963) is an empirically-
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derived metric consisting of 86 black and white images
that subjects rate "like" or "dislike", with higher scores
reflecting preference for more asymmetrical and com-
plex figures over more symmetrical and simple figures.
Parameters based on this measure include BWAS-Like
(“like” subscale total), BWAS-Dislike (“dislike” sub-
scale total), and BWAS-Total score. Preference for more
asymmetrical and complex figures is higher among
artists than among non-artists and BWAS scores cor-
relate with faculty or peer ratings of creativity (Gough
et al., 1996). Creative individuals in disciplines other
than the visual arts also have high BWAS scores
(Barron, 1972). The BWAS could reflect a putative
cognitive/affective contribution to creativity, as it
involves not only visual processing (observing the
figures) but also affective processing (determining
whether one likes or dislikes the figures and expressing
this response). Indeed, BWAS scores have been linked
not only to creativity as measured by other means but
also to emotionality (King et al., 1991).

The ACL-CPS is derived from the Adjective
Checklist (ACL) (Gough, 1979; Gough and Heilbrun,
1983), and is considered to reflect a putative personality
component of creativity. Subjects indicate adjectives
identified by empirical studies to separate groups of
creative and non-creative individuals. Thus, some
adjectives (such as clever, confident, humorous, infor-
mal, resourceful, snobbish, and unconventional) are
frequently endorsed, while others (such as conservative,
commonplace, dissatisfied, honest, submissive, and
suspicious) are rarely endorsed by creative individuals.

The TTCT-F and the TTCT-V (Torrance, 1990) are
derived from Guilford's Structure of Intellect model,
and are considered to reflect divergent thinking, a
putative cognitive contributor to creativity. Subjects are
encouraged to devise novel figurative and verbal
responses to figurative and verbal stimuli.

Mean scores for the six creativity parameters (BWAS-
Total, BWAS-Like, BWAS-Dislike, ACL-CPS, TTCT-F,
and TTCT-V) were compared across BP, CC, MDD, and
Table 1
Sample description

HC MDD

N 47 25
% Female 61.7 68.0
Age 33.8±14.2 33.5±12.3
Education 5.6±1.6 6.6±1.6
BDI 0.8±1.4 7.2±3.2 ⁎, ⁎⁎⁎⁎

⁎pb0.001 versus BP; ⁎⁎pb0.0001 versus BP, HC; ⁎⁎⁎pb0.001 versus MD
(unipolar) major depressive disorder patients; CC=creative discipline grad
Inventory.
HC groups. Bonferroni corrections were applied, using a
significance threshold of p=0.05/6=0.0083, correcting
for a total of 6 comparisons (one for each creativity
parameter). Correlations between different creativity
parameters and effects of demographics and mood on
creativity were also assessed. Means (±standard devia-
tions) are reported, unless otherwise indicated.

3. Results

3.1. Subjects

A total of 153 euthymic subjects participated in
the study; 49 BP, 25 MDD, 32 CC and 47 HC. The
49 BP consisted of 29 subjects with bipolar I disorder,
16 with bipolar II disorder, and 4 with bipolar dis-
order not otherwise specified. As there were no signi-
ficant differences between these bipolar subgroups
with respect to demographic parameters, creativity
measures, or temperament/personality measures, these
subgroups were combined into a single BP group.
Of the 32 creative controls (CC), nine were studio
arts (painting, photography, sculpture, or multimedia),
10 were creative writing (fiction or poetry), and
13 were product design (Master of Fine Art or Master
of Science in mechanical engineering) graduate
students. Nineteen of the 32 CC (59%) met SCID
criteria for a past psychiatric disorder, with history of a
major depressive episode being the most common
(seen in 14). In addition, and in some instances
comorbid with depression, 8 had a history of anxiety
disorders (primarily panic disorder), 5 had a history of
substance abuse, and 3 had a history of eating disorder.
Thirteen had no history of mental disorder. None of
the CC subjects had a history of hypomania, mania, or
psychosis.

The average age of all subjects was 34.1±11.5. There
was a statistically significant group difference in age (F
(3,149)=3.16, p=.03), with CC being significantly
younger than BP (t (79)=3.93, pb .001), but other pair-
BP CC

49 32
63.3 53.1
37.5±10.8 29.7±3.5⁎

5.9±1.6 7.6±0.5 ⁎⁎, ⁎⁎⁎

4.4±3.5 ⁎⁎⁎⁎ 5.7±3.5 ⁎⁎⁎⁎

D; ⁎⁎⁎⁎pb0.0001 versus HC. BP=bipolar disorder patients; MDD=
uate student controls; HC=healthy controls. BDI=Beck Depression



Table 2
Creativity measures across groups

HC MDD BP CC

N 47 25 49 32
BWAS-Total 18.8±10.1 21.3±13.0 27.2±11.7 ⁎⁎⁎⁎ 27.9±8.1 ⁎⁎⁎⁎

BWAS-Dislike 8.2±7.3 13.4±9.9 15.6±10.0 ⁎⁎⁎⁎ 15.4±10.4 ⁎⁎⁎⁎

BWAS-Like 10.6±6.6 8.1±6.3 11.6±6.3 12.4±6.1
ACL-CPS 56.7±9.1 60.2±9.2 55.9±8.9 59.6±8.0
TTCT-F 112.2±21.8 104.4±15.5 106.3±20.0 117.2±16.0 ⁎

TTCT-V 100.4±15.4 98.6±14.1 101.6±14.3 98.7±10.5

⁎p=0.0076 versus HC; ⁎⁎⁎⁎pb0.001 versus HC. BP=bipolar disorder patients; MDD=(unipolar) major depressive disorder patients; CC=creative
discipline graduate student controls; HC=healthy controls. BWAS=Barron–Welsh Art Scale; ACL-CPS=Adjective Check List Creative Personality
Scale; TTCT-F, TTCT-V=Torrance Tests of Creative Thinking – Figural and Verbal versions.

Fig. 1. Increased BWAS-Total and BWAS-Dislike in bipolar disorder
patients and creative controls compared to healthy controls. Bars
indicate mean BWAS-Dislike (black) and BWAS-Like (gray) scores in
bipolar disorder (BP), creative control (CC), major depressive disorder
(MDD), and healthy control (HC) groups. Error bars indicate standard
errors of means. BWAS=Barron–Welsh Art Scale. ⁎⁎⁎⁎pb0.0001
versus HC BWAS-Total; ⁎⁎⁎pb0.0007 versus HC BWAS-Dislike.
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wise comparisons failed to demonstrate age differences
between groups (Table 1).

The study included more women than men, with
women accounting for 63% of BP, 68% of MDD, 53%
of CC and 62% of HC, with no significant differences in
gender balance among groups (F(3,149)= .48, p=.70).
Subjects were highly educated, averaging greater than a
4-year college degree. There was a statistically signif-
icant group effect for education (F(3,146)=13.54,
pb .0001), with CC being significantly more educated
than all of the other groups ( p ranging from 0.0008 to
0.0001), but even the least educated group (HC) had, on
average, two years of college.

Although all subjects had BDI scores lower than
encountered in clinical depression (range 0 to 12, overall
mean 4.0±3.8), group differences were noted (F(3,149)=
31.70, pb .0001), as HC had significantly lower BDI
scores than the other three groups ( pb0.0001), andMDD
had higher BDI scores than BP ( pb0.001).

3.2. Creativity measures compared across groups

ANOVA showed highly significant differences in
BWAS-Total scores among groups (F(3,148)=7.36,
p=0.0001). In subsequent pair-wise comparisons, com-
pared to HC, BWAS-Total was significantly increased
45% in BP (t (94)=3.77, p=0.0003) and 48% in CC (t
(77)=4.26, pb0.0001), but not in MDD (Table 2,
Figs. 1, 2). A similar but more robust pattern of findings
emerged for BWAS-Dislike scores, which in pair-wise
comparisons were, compared to HC, significantly
increased 90% in BP (t (94)=4.06, p=0.0001) and
88% in CC (t (77)=3.60, p=0.0006), but not in MDD.
In contrast, BWAS-Like scores did not differ signifi-
cantly among groups.

ANOVA revealed no significant differences among
groups for ACL-CPS scores (F(3,148)=1.99, p=.12),
with mean scores for all groups being modestly higher
than the general population estimate of 50±11 (Gough
and Heilbrun, 1983), and varying by less than 8% from
one another. ANOVA revealed no significant differences
among groups for TTCT-F scores (F(3,124)=2.31,
p=.08), with mean scores being modestly higher than
the general population estimate of 100±20 (Torrance,
1974, 1990). However, the mean score in CC (117.2)
was approximately one standard deviation above the
general population estimate, and in pair-wise compar-
ison exceeded that of MDD by 12% (t (45)=2.79,
p=0.0076). ANOVA revealed no significant differences
among groups for TTCT-V scores (F(3,123)= .29,
p=.83), with mean scores for all groups being similar
to general population estimate of 100±20 (Torrance,
1974, 1990), and varying by less than 4% from one
another.

Restricting the above analyses to subjects no older
than age 40 years retained the entire CC group (mean
age 29.7), yielded HC, BP, and MDD subgroups with



Fig. 2. Increased BWAS-Total in bipolar disorder patients and creative controls compared to healthy controls. Bars indicate mean percentage
differences of bipolar disorder (BP, black bars), creative control (CC. gray bars), and major depressive disorder (MDD, white bars) groups from
healthy control (HC) group. Error bars indicate standard errors of means. BWAS=Barron–Welsh Art Scale. ACL CPS=Adjective Check List
Creative Personality Scale. TTCT-F, TTCT-V=Torrance Tests of Creative Thinking – Figural and Verbal versions. ⁎⁎⁎⁎pb0.0004 versus HC,
⁎p=0.0076 versus MDD.

35C.M. Santosa et al. / Journal of Affective Disorders 100 (2007) 31–39
similar mean ages (27.4, 30.7, and 27.8), and did not
alter the above pattern of findings. Restricting the above
analyses to subjects with education scores of at least 7
retained the entire CC group (mean education 7.6),
yielded HC, BP, and MDD subgroups with similar mean
education scores (8.0, 7.8, and 7.6), and did not alter the
above pattern of findings.

CC with a history of mood disorder (or any
psychiatric disorder) did not differ significantly com-
pared to CC without such history with respect to age,
gender, BDI, or any creativity parameter. For example,
mean BWAS scores were 28.0 and 27.8 in CC with and
without a history of mood disorder, respectively, and
27.9 and 27.9 in CC with and without a history of
any psychiatric disorder, respectively. The pattern of
between-group creativity findings was not altered by
restricting the analyses to CC with or without a history
of mood disorder, or CC with or without a history of any
psychiatric disorder.

3.3. Creativity measure correlations with one another

Examination of correlations among different creativ-
ity measures revealed a significant correlation (r (126)=
0.41, pb0.0001) only between the TTCT-V and TTCT-
F. This is consistent with measures reflecting indepen-
dent facets of creativity or independent constructs
separately related to creativity.

3.4. Relationships between creativity measures and
demographics and mood

Age correlated inversely with BWAS-Total (r (151)=
−0.30, p=0.0001) in the entire sample, and in HC
(r (45)=−0.38, p=0.0075), but not in any other diag-
nostic group. Similarly, age correlated inversely with
BWAS-Dislike (r (151)=−0.23, p=0.0045) in the entire
sample, and in HC (r (45)=−0.39, p=0.0069), but not
in any other diagnostic group. Also, age correlated
inversely with BWAS-Like (r (23)=−0.53, p=0.0062)
in MDD, but not in the entire sample, or any other
diagnostic group. In contrast, age did not correlate
significantly with ACL-CPS, TTCT-F, or TTCT-V in the
entire sample or in any diagnostic group. Education
correlated directly with TTCT-F in BP (r (47)=0.34,
p=0.039) and inversely with ACL-CPS in CC (r (30)=
−0.37, p=0.039), but did not correlate with these
measures in the entire sample or in any other diagnostic
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group. Education did not correlate significantly with
BWAS, BWAS-Dislike, BWAS-Like, or TTCT-V in the
entire sample or in any diagnostic group. BDI correlated
directly with BWAS-Dislike (r (151)=0.32, pb0.0001)
in the entire sample, but not in any diagnostic group.
Also, BDI did not correlate significantly with BWAS-
Total, BWAS-Like, ACL-CPS, TTCT-F, or TTCT-V in
the entire sample, or any diagnostic group. For all crea-
tivity measures, scores did not differ significantly in
female compared to male subjects in the entire sample or
in any diagnostic group.

4. Discussion

Euthymic BP, three-quarters of whom were taking
medication(s), had a 45% higher mean BWAS-Total
score than HC. The mean BWAS-Total score in BP was
similar to CC and similar to scores previously observed
in architects (29.4±10.6) and creative writers (32.9±
11.1) (Gough et al., 1996). The BWAS-Total score in
our HC was similar to that reported in the general
population (18.0±12.4) (Gough et al., 1996). The
differences in BWAS-Total scores appeared to be driven
by differences in the BWAS-Dislike subscale scores.
Euthymic BP scored 90% higher than HC on BWAS-
Dislike ( p=0.0003), but only 9% higher on BWAS-
Like ( p=NS).

In contrast, BP and HC had similar TTCT-V, TTCT-
F, and CPS-ACL scores, which were close to general
population estimates. With the exception of a modest
correlation between TTCT-Vand TTCT-F, the creativity
measures were not related to one another. Other studies
have reported absence of correlations between BWAS
and TTCT-F (Goolsby and Helwig, 1975) and between
BWAS and CPS-ACL (Schuldberg, 1990).

We found a negative BWAS-age correlation in the
entire sample, and in HC, but not in any other diagnostic
group. Negative correlations between BWAS and age
have been reported in male and female teachers not
selected for creativity (Alpaugh and Birren, 1977), and
in women not selected for creativity (Crosson and
Robertson-Tchabo, 1983), but not in women selected for
creativity (Crosson and Robertson-Tchabo, 1983).
Further studies are required to assess the relationship
between age and preference for complexity/asymmetry.

It is noteworthy that BP (and not MDD) patients had
enhanced creativity. It is feasible that temperamental/
personality differences could contribute to enhanced
creativity in BP but not MDD. Indeed, as previously
reported in the sample in the current study, BP compared
to MDD had increased cyclothymia, and BP (but not
MDD) compared to HC had increased openness to
experience (Nowakowska et al., 2005). Moreover, these
parameters were related to enhanced creativity (BWAS-
Dislike and BWAS-Like scores, respectively) as noted
in the accompanying article (Strong et al., in press). It is
unlikely that the modest (mean 2.4 point) but statisti-
cally significantly higher BDI scores in the MDD
compared to the BP group accounted for BP but not
MDD having enhanced creativity, as BDI correlated
directly with BWAS.

To our knowledge, the BWAS is the only one of the
four creativity measures used in this study to be
previously administered in clinical psychiatric samples.
King and associates found that cluster B personality
disorder (King et al., 1995) but not substance abuse
disorder (King et al., 1991) patients had higher BWAS
scores than controls. Our results are consistent with the
former finding given the symptomatic overlap and high
rate of comorbidity between bipolar disorders and
cluster B personality disorders (O'Connell et al.,
1991). However, up to 60% of bipolar disorder patients
have a lifetime history of substance abuse (Regier et al.,
1990). It is worth noting, however, that our sample
excluded patients in whom current substance use
disorders or personality disorders were the primary
diagnoses. Perhaps substance abuse adversely affects
creativity or is less crucial to creativity than emotion-
ality. Indeed, in substance abuse disorder patients and
healthy controls, King and associates found that
emotionality, as measured by the Test of Emotional
Styles, correlated with complexity preference (King
et al., 1991), and they speculated that for individuals
with cluster B personality disorders, more asymmetrical
and complex figures may be more emotionally charged
than more symmetrical and simple figures. Facial and
non-facial visual stimuli have affective content, and
consensus regarding emotional attribution can be
achieved even for abstract drawings (Mayer et al.,
1990).

Our finding of enhanced BWAS-Total (driven by
BWAS-Dislike) scores in BP may be related to altered
visual and affective processing in BP. Individual visual
preferences (like/dislike) may be determined by objec-
tive structural features of stimuli as well as subjective
interpretations (Rentschler et al., 1999). How a simple
like/dislike dichotomy relates to salience of stimuli or
dimensions of emotional responses remains to be
established, but the underlying perceptual and affective
processes may have overlapping neuroanatomical sub-
strates. Structures implicated in affect attribution for
visual stimuli include the basal forebrain, thalamus
(pulvinar), amygdala, and orbital cortex (LeDoux, 1996;
Morris et al., 1997). Partially independent systems may
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encode and process affective and nonaffective attributes
of images. Affective discriminations may occur without
extensive cognitive processing, or even without con-
scious perception (Kunst-Wilson and Zajonc, 1980).
The relatively simple nature of the BWAS figures and
the short preference response time (on the order of one
second or less per item) suggest that the BWAS may
involve innate perceptual and preference mechanisms
without extensive participation of cognitive systems.

The role of the amygdala in visual preference
processing is of particular interest, as this structure is
considered important in conferring affective valence to
stimuli (Adolphs, 1999). Patients with bilateral amyg-
dala damage have a positive bias for preferring simple
black and white figures (i.e., they disliked such figures
less than healthy controls) (Adolphs and Tranel, 1999).
In contrast, our bipolar disorder patients had a negative
bias against simple/symmetric “Dislike” figures. The
latter could be related to increased amygdalar function.
Depressed medication-free bipolar disorder patients
compared to healthy controls appear to have increased
resting amygdalar cerebral blood flow and glucose
metabolism (Drevets, 1999; Ketter et al., 2001).
However, patients in the current study were euthymic,
and three-quarters were taking medication(s) at the time
of testing. Studies of affective valence attribution for
figures and the role of the amygdala in BWAS task
performance might yield important insights into the
neurobiology of affective processing and image
preference.

Limitations of this study include the use of a highly
educated sample, and the mixture of unmedicated and
heterogeneously medicated patients in the sample.
Lithium has been reported to decrease associative
productivity (Shaw et al., 1986; Kocsis et al., 1993),
and to have variable effects on artistic productivity
(Schou, 1979) in patients with BP. In healthy volunteers,
although lithium yielded deficits on some cognitive and
motor tasks, it did not alter performance on tests of
semantic fluency or aesthetic perception (Meier Art
Tests of Aesthetic Perception and Art Judgment) (Judd
et al., 1977). Our bipolar disorder patients (one-quarter
of whom were taking lithium) performed better than
healthy controls on the BWAS, and similar to healthy
controls on three other creativity measures. Although
performance could have been different had all patients
been unmedicated, we did not find significant differ-
ences in scores for patients taking compared to not
taking medications for any of the creativity measures.
The BP group consisted of subjects with bipolar I dis-
order, bipolar II disorder, and bipolar disorder not
otherwise specified. However, as there were no sig-
nificant differences between these bipolar subgroups
with respect to demographic parameters, creativity mea-
sures, or temperament/personality measures, and the
pattern of findings of comparisons of these bipolar
subgroups with MDD, HC, and CC was the same as that
seen when comparing the entire bipolar group to the
other groups, it does not appear that combining these
subgroups into a single BP group was problematic. Our
CC group was younger and more educated than other
groups. As BWAS correlated inversely with age in the
entire group, an age effect could have yielded an over-
estimate of CC BWAS scores compared to other groups.
However, restricting the analyses to subjects no older
than age 40 years yielded subgroups with similar mean
ages, and did not alter the pattern of findings, suggesting
that our findings involving comparisons with the
CC group are valid in subjects up to age 40 years.
Additional studies are needed to confirm the results of
our comparisons between CC and other groups apply to
subjects over age 40 years. As BWAS did not correlate
with education in the entire group, it is less likely that
this could have confounded comparisons of BWAS in
CC compared to other groups. Also, restricting the
analyses to subjects with the most education yielded
subgroups with similar mean education scores, and did
not alter the pattern of findings. Nevertheless, addi-
tional studies are needed to confirm the results of our
comparisons between CC and other groups apply to
subjects with less education. Indeed, given the high
education level of all subgroups, additional studies are
needed to confirm our findings comparing BP, MDD,
and HC apply to subjects with less education. Our CC
group was heterogeneous with respect to history of
mood disorder (or any psychiatric disorder). However,
CC with compared to CC without such history did
not differ significantly with respect to any creativity
parameter, and the pattern of between-group creativity
findings was not altered by restricting analyses to CC
with or without a history of mood disorder, or CC
with or without a history of any psychiatric disorder.
Although the sample included a substantial number of
participants, statistical power limitations could account
for the some of our negative findings, and particularly
limit our ability to assess creativity in the subgroups of
the CC and BP groups. Finally, although limiting the
sample to euthymic subjects removed the confound of
mood state, the current study cannot inform us of the
effect of mood state on relationships between bipolar
disorder and creativity.

In spite of these limitations, our findings suggest
enhanced creativity in BP compared to HC. Further
studies are needed to determine the mechanisms of



38 C.M. Santosa et al. / Journal of Affective Disorders 100 (2007) 31–39
enhanced creativity and how it relates to clinical (e.g.
temperament, mood, and medication status) and pre-
clinical (e.g. visual and affective processing substrates)
parameters.
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