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Cognitive variability in bipolar II disorder: who
is cognitively impaired and who is preserved
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Objectives: Although it is well established that euthymic patients with
bipolar disorder can have cognitive impairment, substantial
heterogeneity exists and little is known about the extent and severity of
impairment within the bipolar II disorder subtype. Therefore, the main
aim of this study was to analyze cognitive variability in a sample of
patients with bipolar II disorder.

Methods: The neuropsychological performance of 116 subjects,
including 64 euthymic patients with bipolar II disorder and 52 healthy
control subjects, was examined and compared by means of a
comprehensive neurocognitive battery. Neurocognitive data were
analyzed using a cluster analysis to examine whether there were specific
groups based on neurocognitive patterns. Subsequently, subjects from
each cluster were compared on demographic, clinical, and functional
variables.

Results: A three-cluster solution was identified with an intact
neurocognitive group (n = 29, 48.3%), an intermediate or selectively
impaired group (n = 24, 40.0%), and a globally impaired group (n = 7,
11.6%). Among the three clusters, statistically significant differences
were observed in premorbid intelligence quotient (p = 0.002), global
functional outcome (p = 0.021), and leisure activities (p = 0.001), with
patients in the globally impaired cluster showing the lowest attainments.
No differences in other clinical characteristics were found among the
groups.

Conclusions: These results confirm that neurocognitive variability is also
present among patients with bipolar II disorder. Approximately one-half
of the patients with bipolar II disorder were cognitively impaired, and
among them 12% were severely and globally impaired. The
identification of different cognitive profiles may help to develop cognitive
remediation programs specifically tailored for each cognitive profile.
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It is nowadays acknowledged that bipolar disorder
(BD) is often accompanied by neurocognitive defi-
cits that may be present beyond mood episodes.
Despite some inconsistent findings, the latest evi-
dence suggests that there are few differences
between the two main BD subtypes, bipolar I dis-
order (BD-I) and bipolar II disorder (BD-II), in
terms of cognition (1, 2). In euthymic patients with

BD, cognitive impairments have been mostly iden-
tified in attention, memory, and executive func-
tions (3, 4). Research has also shown that cognitive
disturbances play an important role in the overall
functional outcome of patients with BD (5–9), and
it is well established that patients with BD-II pre-
sent similar psychosocial functioning impairment
compared to patients with BD-I (10). All these
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data suggest that BD-II is not a milder form of BD
(11, 12). Furthermore, some differences have been
reported in neural anatomy and function (13–15),
supporting the hypothesis of neurobiological dif-
ferences between the two subtypes. Other differ-
ences in psychological factors such as cognitive
and coping styles and their relationships with
symptoms across BD subtypes have been also
described (16). Therefore, there is a substantial
body of findings in support of BD-II as a valid cat-
egory (17).

Although impairments in all the abovemen-
tioned neurocognitive domains have been consis-
tently reported in euthymic patients with BD, there
is also large neurocognitive heterogeneity among
patients and a significant proportion of them do
not actually show any neurocognitive impairment
(18, 19). Burdick and co-workers (20) suggest that
a gradient of severity may be present within BD or,
alternatively, qualitatively distinct groups might
exist. This heterogeneity in both clinical presenta-
tion and neurocognitive performance is an impor-
tant issue to bear in mind in order to establish
more tailored pharmacological and psychosocial
interventions.

Cluster analysis, an exploratory data analysis
tool, provides an approach to identify groups of
patients who share similar neurocognitive patterns.
Several studies have used this approach in
schizophrenia. However, as far as we know, only
one study has been conducted exclusively in
patients with BD (20). Burdick and colleagues
found a three-cluster solution, with a neurocogni-
tively intact group, a selectively impaired group
with moderate deficits and, finally, a globally
impaired group with severe deficits across all
domains.

Since there is a lack of studies addressing cogni-
tive deficits specifically in BD-II patients, we
applied a cluster analysis to a sample of euthymic
BD-II patients using a comprehensive neurocogni-
tive battery to assess different neurocognitive func-
tions. We attempted to adjust, to the greatest
extent possible, our neurocognitive battery to the
International Society for Bipolar Disorders–Bat-
tery for Assessment of Neurocognition (ISBD-
BANC) proposal, which was designed to be used
across a range of multiple neuropsychological
research contexts in the field of BD (21). Next, we
compared the different clusters on demographic,
clinical and functional variables to determine cor-
relates for each group. Following the literature, we
hypothesized that different neurocognitive profiles
would exist among patients with BD-II, and that
distinct clinical and functional variables would be
associated with each group of patients.

Methods

Participants

A total of 64 euthymic patients with BD-II were
recruited from the Bipolar Disorders Program of
Barcelona, at the Hospital Cl�ınic of Barcelona
(22). The inclusion criteria were: (i) diagnosis of
BD-II according to DSM-IV-TR, (ii) age between
18 and 65 years, (iii) euthymia for at least three
months before the study enrollment: Hamilton
Depression Rating Scale (HAM-D) score ≤8 (23,
24) and Young Mania Rating Scale (YMRS) score
≤6 (25, 26). Exclusion criteria were: (i) estimated
intelligence quotient (IQ) <85, (ii) any medical or
comorbid psychiatric condition affecting neuropsy-
chological performance, and (iii) electroconvulsive
therapy within the past year. In order to capture a
sample representative of patients seen in clinical
practice who are under pharmacological treatment,
we set no limits for the use of benzodiazepines.
Since these drugs were used mostly at night, all the
patients were instructed not to take them within
the last 12 hours before the neuropsychological
assessment.

A total of 52 healthy controls (HC) without evi-
dence of psychiatric or neurological history were
recruited from a pool of volunteers. There were no
differences between patients and healthy subjects
in terms of age, gender, educational level and esti-
mated premorbid IQ.

This study was conducted in accordance with
the ethical principles of the Declaration of Helsinki
and Good Clinical Practice and approved by the
Hospital Clinic Ethics and Research Board. All
participants provided written informed consent
prior to inclusion in the study.

Assessment

We gathered all the relevant clinical and sociode-
mographic data through a clinical interview based
on the Structured Clinical Interview for DSM-IV
(SCID) (27). The collected data were: age, gender,
educational level, number and type of episodes,
age at onset, age at first hospitalization, number of
hospitalizations, chronicity (years of illness), his-
tory of prior suicide attempts, lifetime history of
psychotic symptoms, axis II comorbidity, family
history of affective disorders and pharmacological
treatment. This was a cross-sectional study.

Clinical symptomatology at the time of assess-
ment (severity of depressive and manic symptoms)
was evaluated using the YMRS and the HAM-D.
The overall functional outcome was assessed by
means of the Functioning Assessment Short Test
(FAST), an instrument widely used in patients with
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BD (28–30), including the BD-II subtype (31). This
scale, which was specifically designed to assess
functional impairment in psychiatric patients,
encompasses 24 items evaluating six functional
domains (autonomy, occupational functioning,
cognitive functioning, financial issues, interper-
sonal relationships, and leisure time). The higher
the scores, the greater the disability.

Neuropsychological assessment

Based on an extensive review of the literature, all
participants completed a comprehensive neuropsy-
chological battery in order to assess different cog-
nitive domains.

• Premorbid IQ was estimated with the Wechsler
Adult Intelligence Scale (WAIS-III) vocabulary
subtest (32).

• The processing speed domain consisted of two
subtests of the WAIS-III: the Digit-symbol Cod-
ing and the Symbol Search subtests (32) as well
as the Phonemic (F-A-S) and Categorical (Ani-
mal naming) components of the Controlled Oral
Word Association Test (COWAT) (33) and the
Trail Making Test–Part A (TMT-A) (34).

• The working memory (WM) index comprised
the Arithmetic, Digits, and Letter-Number
sequencing subtests of the WAIS-III (32).

• Verbal learning and memory were assessed with
the California Verbal Learning Test (CVLT) (35).

• Visual learning and memory were evaluated by
means of the Rey Osterrieth Complex Fig-
ure (ROCF) (36).

• The executive functions were tested by several
tests assessing set shifting, planning, and
response inhibition, namely, the computerized
version of the Wisconsin Card Sorting Test
(WCST) (37), the Stroop Color-Word Interfer-
ence Test (38), and the Trail Making Test–Part
B (TMT-B) (34).

• The attention domain was tested with the Con-
tinuous Performance Test–II (CPT-II), version
5 (39).

Statistical analysis

All analyses were performed with the Statistical
Package for Social Sciences version 18 (SPSS Inc.,
Chicago, IL, USA). Initial analyses were con-
ducted to compare sociodemographic and clinical
characteristics and cognitive composites between
patients with BD-II and HC using t-tests for con-
tinuous variables and v2 tests for categorical vari-
ables.

Patients’ raw scores on neuropsychological tests
were standardized to z-scale scores based on the
performance of the HC. Furthermore, several
z-scores of different tests were summed and aver-
aged to create cognitive composites. Following this
procedure, cognitive composites were standardized
against the composite scores obtained by the HC
group. Six cognitive composites were designed to
provide a single score in order to cover the main
cognitive domains that are presumably affected in
BD. The variables included in each cognitive
domain were adjusted to cognitive domains pro-
posed by the ISBD-BANC as follows: (i) the pro-
cessing speed composite was based on the Digit-
symbol Coding WAIS-III subtest, the Category
fluency (Animal naming), and the TMT-A; (ii) the
working memory composite included the Letter-
number sequencing and the Digit-span WAIS-III
subtests; (iii) the verbal memory index was com-
posed of the total trials 1–5 list A, short free recall,
short cued recall, delayed free recall, and delayed
cued recall scores of the CVLT; (iv) for visual
memory, the delayed recall of the ROCF was
included; (v) the executive composite was calcu-
lated based on the number of categories and perse-
verative errors of the WCST, the Stroop
Interference Test, and the TMT-B; and (vi) the
attention composite score was based on several
measures of the CPT-II such as: omission, reaction
time and reaction time standard error. z-scores
obtained from measures of CPT-II, WCST perse-
verative errors, and TMT-B (with higher scores
indicating poorer performance) were reversed
before constructing the corresponding composite
scores. Examination of performance in the CPT-II
revealed extreme scores [more than four standard
deviations (SDs) below the mean], and for this rea-
son these scores were truncated to z = �4.0. Then,
a hierarchical cluster analysis was carried out in
order to identify homogeneous subgroups of
patients with BD-II based on their cognitive per-
formance in terms of the different composite
scores. Similarity between cases was computed
with the Euclidian distance and Ward linkage was
selected as the agglomeration procedure. Since all
variables were standardized (with a mean = 0 and
SD = 1) no pre-standardization was needed. Next,
the dendogram was visually inspected to establish
the appropriate number of clusters to be retained.
In addition, a discriminant function analysis
(DFA) was also conducted in order to test the
validity of the clusters. The cognitive profiles of the
patients in the different clusters and the HC were
compared using a one-way ANOVA, with group
membership (the three clusters and the HC group)
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as a fixed factor and the six neurocognitive com-
posites (processing speed, working memory, verbal
memory, visual memory, executive function, and
attention) as dependant variables. Further, Tukey
post hoc comparisons were carried out to identify
pair-wise differences between groups. Finally, com-
parisons (one-way ANOVA and v2 applied as
appropriate) between the different clusters were
carried out to examine possible differences in
sociodemographic, clinical, functional, and phar-
macological treatment variables. Using an
ANOVA model, the three clusters were considered
as the fixed factor and the sociodemographic, clini-
cal, and functional variables as the dependant vari-
ables. Clusters were also compared regarding
frequencies of each type of medication and doses
of lithium. Statistical significance was set at
p < 0.05. Bonferroni corrections were not used due
to the exploratory nature of the study.

Results

Regarding clinical and demographic variables,
comparisons between patients with BD-II and HC

revealed statistically significant differences in glo-
bal functional outcome (FAST), with better psy-
chosocial functioning for HC (p < 0.001) and
higher subsyndromal depressive symptom scores
(HAM-D) for patients with BD-II (p < 0.001).
With regard to neurocognition, data analysis
revealed that patients with BD-II, as a whole, per-
formed significantly worse than HC on all neu-
rocognitive composites (all p ≤ 0.001) (Table 1).

BD-II clusters

Four out of 64 patients were excluded from the
cluster analysis since some cognitive measures
were missing. Visual inspection of the dendogram
provided evidence for three clusters for 60
patients with BD-II. The first cluster included 29
subjects (48.3%), the second cluster included 24
patients (40%), and the third cluster included
seven patients (11.6%). The DFA also revealed
the validity of the three clusters, with the pres-
ence of two discriminant functions explaining
92.6% and 7.4% of the variance, respectively
(Wilks’ k = 0.159, v2 = 100.052, p < 0.001; Wilks’

Table 1. Clinical, sociodemographic, and cognitive variables

Bipolar II disorder
(n = 64)

Healthy controls
(n = 52) Statistical analyses

Demographic and clinical variables Mean (SD) Mean (SD) t p-value

Age, years 43.92 (9.91) 40.04 (13.42) �1.736 0.086
Educational level, years 13.94 (3.98) 12.92 (3.81) �1.373 0.172
Estimated premorbid IQ 107.27 (11.51) 108.27 (8.27) 0.545 0.587
Age at onset, years 25.22 (9.25) –
Chronicity 17.63 (11.07) –
Total no. of episodes 16.78 (15.56) –
Hypomanic episodes 7.02 (7.59) –
Depressive episodes 8.75 (8.36) –
No. of hospitalizations 0.85 (1.43) –
Age at first hospitalization, years 31.88 (10.61) –
FAST total score 24.40 (11.68) 4.48 (5.13) �10.964 <0.001

HAM-D score 4.28 (2.61) 1.93 (1.60) �5.603 <0.001

YMRS score 1.74 (1.88) –
n (%) n (%) Chi square p-value

Gender, female 43 (67.2) 34 (65.4) 0.042 0.838
Lifetime psychotic symptoms 17 (26.5) –
Psychotic symptoms in first episode 8 (12.5) –
Axis II comorbidity 15 (23.4) –
Family history of affective disorders 48 (75) –
History of suicidal attempt 24 (37.5) –
Cognitive composites Mean (SD) Mean (SD) t p-value
Processing speed �1.09 (1.35) 0.00 (0.76) 5.471 <0.001

Working memory �0.65 (1.14) 0.00 (0.91) 3.344 0.001

Verbal memory �0.79 (1.31) 0.01 (0.92) 3.851 <0.001

Visual memory �0.78 (1.20) 0.00 (1.00) 3.778 <0.001

Executive function �0.60 (1.14) 0.00 (0.72) 3.488 0.001

Attention �1.51 (1.84) 0.00 (0.72) 5.414 <0.001

SD = standard deviation; IQ = intelligence quotient; FAST = Functioning Assessment Short Test; HAM-D = Hamilton Depression Rating
Scale; YMRS = Young Mania Rating Scale.
Bold text in the table indicates significant values.
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k = 0.766, v2 = 14.503, p = 0.013, respectively).
A total of 90% of subjects were correctly classi-
fied in the DFA. Verbal memory and attention
composites showed the highest standardized coef-
ficients (�0.67 and 0.49, respectively) and there-
fore these composites had a contribution than
the other composites to the assigning of patients
with BD-II to the clusters.

Patients in the first group were neurocognitively
preserved when compared with the HC group (in-
tact group), with scores between 0.5 SD above the
mean and 1.0 SD below the mean (Fig. 1). The sec-
ond cluster had an intermediate neurocognitive
profile (selective group) with a statistically signifi-
cantly poorer performance in all cognitive domains
when compared to the HC. However, they did not
differ from the intact group in working memory
(p = 0.088) and executive function (p = 0.087)
domains. The scores obtained by this group of
patients ranged between 0.5 and 1.7 SDs below the
mean, therefore showing mild deficits. It is worth
mentioning that scoring ≤1.5 SD below the HC
group mean captures participants performing
below the normative seventh percentile level, for
instance, in processing speed, verbal memory and
attention. Finally, patients in the third cluster were
significantly impaired in all cognitive domains
(globally impaired group). All neurocognitive com-
posites showed significant differences compared
with patients in the intact group. However,
when compared with the selective group, the glob-
ally impaired group showed a statistically signifi-
cantly poorer performance in processing speed
(p = 0.003), working memory (p = 0.002), execu-
tive functions (p < 0.001), and attention domains
(p < 0.001), whereas there were no significant dif-
ferences in verbal (p = 0.993) and visual memory
(p = 0.077). All scores obtained by the globally
impaired group ranged between 1.5 and 4.5 SDs
below the mean, and hence impairment ranged

from moderate to severe, with the exception of ver-
bal memory, where only a mild deficit (<1.5 SD)
was detected (Table 2).

Comparisons between BD-II clusters on sociodemo-

graphic and clinical variables

There were no differences among the three clusters
in age (p = 0.057), gender (p = 1.000), and educa-
tional level (p = 0.057). There were, however, dif-
ferences on estimated premorbid IQ (p = 0.002),
with pair-wise comparisons indicating statistically
significant differences between patients belonging
to the globally impaired group and the other two
groups (Table 3), but not between the selective and
the intact groups.

When clinical variables were considered, no sig-
nificant differences were found for age at illness
onset (p = 0.348), chronicity (p = 0.074), total num-
ber of episodes (p = 0.540), number of hypomanic
episodes (p = 0.350), number of depressive episodes
(p = 0.692), number of hospitalizations (p = 0.870),
manic/depressive symptomatology at the time of
assessment (p = 0.783 and p = 0.138, respectively),
lifetime psychotic symptoms (p = 0.558), or family
history of affective disorders (p = 0.118).

Concerning functional outcome, significant dif-
ferences emerged among groups (p = 0.021).
Specifically, the globally impaired group showed
poorer global functioning compared to the other
two groups. When the different domains of the
FAST were analyzed, a significant effect of group
was also found for leisure performance
(p = 0.001). In this sense, the globally impaired
group presented greater difficulties than both
the intact and the selective groups. When the
influence of pharmacological treatment was evalu-
ated, no differences were observed among the
three clusters on type of medication [lithium
(p = 1.000), other mood stabilizers (p = 0.394),
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Fig. 1. Neurocognitive profiles of three bipolar II disorder (BD-II) clusters.
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antipsychotics (p = 0.275), antidepressants
(p = 1.000), or anxiolytics (p = 0.270)]. Possible
associations between doses of lithium or benzodi-
azepines and neurocognitive composites were also
explored, but no statistically significant cor-
relations were observed. Consequently, analyses
of group differences in cognitive performance
were performed with no need to control for treat-
ment characteristics. Concerning lithium doses,
which ranged from 200 to 1,600 with a mean
dosage of 939.13 (�310.04 SD) mg/day, there
were no significant differences among the three
clusters (p = 0.684).

Discussion

As far as we know, this is the first hierarchical clus-
ter analysis aiming to examine cognitive profiles in
a sample exclusively composed of euthymic patients
with BD-II. Similar to recent literature on BD (20),
the analysis provides a three-cluster solution: a neu-
ropsychological intact group of patients, a globally
and significantly cognitively impaired group and an
intermediate neuropsychological group.

First, verbal and visual memory domains may
play an important role in the differentiation
between the preserved group and the impaired
groups, since the impaired groups showed mild to
moderate deficits in these areas, and did not differ
significantly from one another. Second, it seems
that significant processing speed and attentional
impairments might lead to more difficulties in
other cognitive areas, since patients in the globally
impaired group showed severe impairments in
these areas. Likewise, these deficits may seriously
compromise functional outcome, since the globally
impaired group was the most functionally affected.
Third, working memory and executive functions
might also discriminate between the selective and
the globally impaired groups. The former had a
similar performance to the intact group, although
it was statistically different from that of the HC.
However, this lower performance was non-clini-
cally meaningful since z-scores did not exceed �1
SD. In contrast, the globally impaired group
showed higher deficits (moderate) in both cognitive
areas.

It is interesting to remark that approximately
48% of patients with BD-II presented a preserved
neuropsychological performance. This prevalence
of cognitive normality does not seem surprising
given previous findings of similar levels of perfor-
mance in patients with BD-I and psychotic patients
with BD (18, 19). Even so, a large number of differ-
ent criteria have been used to establish the preva-
lence of neurocognitive impairment. For instance,Ta
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if we had used the so-called soft criteria (at least
one cognitive domain with a performance of 1.5
SDs below the mean) and hard criteria (at least
two domains with values of 2 SDs below the mean)
proposed by Martino and colleagues (40), rates of
neurocognitive impairment would have varied con-
siderably in the same sample of patients with BD-
II: 44 patients (68.7%) would have been considered
as neurocognitively impaired with the soft criteria
(31.3% unimpaired), whereas 19 patients (29.6%)
would have been classified as impaired with the
hard criteria (70.3% unimpaired). Therefore, dif-
ferent results would have been obtained depending
on the criteria employed to define patients with or
without clinically significant deficits. For that rea-
son, there is a need to reach a consensus concern-
ing the cut-off values with which to establish
neurocognitive impairment in BD. We should take
into account that the main objective of the cluster

analysis is not to establish levels of impairment but
to gather together a set of subjects in such a way
that subjects in the same cluster are more similar
(e.g., in their neuropsychological pattern) than
those individuals belonging to other groups. Clus-
ter analysis provides another way to understand
the nature of the neurocognitive heterogeneity in
BD.

Although parts of our findings are consistent
with previous works, there are some differences
that should be mentioned. The sample of unim-
paired patients in the study conducted by Burdick
and colleagues (20) was smaller than the intact
group in our study; hence, their severely impaired
cluster (near 40%) was larger than ours (11.6%).
This difference might be explained by the fact that
our sample was exclusively composed of patients
with BD-II, a subtype of patients who may be less
neurocognitively affected to a lesser degree in

Table 3. Comparisons of clinical and sociodemographic characteristics between the three clusters

Globally impaired
(G) (n = 7)
Mean (SD)

Selectively
impaired (S)
(n = 24)

Mean (SD)

Cognitively intact (I)
(n = 29)

Mean (SD)

Statistical
analyses Post hoc tests

F p-value G vs S G vs I S vs I

Age, years 45.43 (9.91) 46.96 (9.20) 40.48 (10.21) 3.005 0.057
Educational level, years 10.33 (2.65) 14.04 (3.98) 14.66 (4.06) 3.021 0.057
Estimated premorbid IQ 93.57 (12.15) 106.88 (9.53) 110.17 (11.29) 6.762 0.002 0.015 0.001 0.509
Age at onset, years 29.00 (10.84) 23.54 (8.96) 25.17 (7.98) 1.076 0.348
Chronicity 15.14 (10.14) 21.65 (12.71) 14.83 (9.31) 2.725 0.074
Total no. of episodes 11.40 (7.23) 18.74 (19.97) 15.07 (11.74) 0.623 0.540
No. of hypomanic episodes 4.40 (5.07) 8.48 (10.13) 5.82 (4.77) 1.070 0.350
No. of depressive episodes 7.00 (2.45) 9.48 (10.43) 7.68 (6.73) 0.371 0.692
No. of hospitalizations 1.17 (1.16) 0.83 (1.75) 0.83 (1.31) 0.140 0.870
Age at first hospitalization,
years

34.33 (10.11) 35.79 (14.61) 27.67 (5.69) 1.688 0.209

FAST Total Score 36.50 (14.96) 23.82 (9.64) 22.00 (11.46) 4.153 0.021 0.044 0.016 0.841
FAST Autonomy 4.40 (3.91) 2.24 (2.92) 2.39 (2.69) 1.137 0.330
FAST Occupational 11.60 (6.54) 9.47 (5.22) 8.00 (6.20) 0.874 0.425
FAST Cognitive 9.40 (4.82) 6.15 (2.81) 5.43 (3.23) 3.019 0.060
FAST Financial 0.80 (1.30) 1.12 (1.21) 0.78 (1.16) 0.405 0.669
FAST Relationships 6.40 (2.96) 4.65 (3.63) 3.96 (3.09) 1.156 0.325
FAST Leisure 4.20 (1.30) 1.53 (1.23) 1.48 (1.62) 7.670 0.001 0.002 0.001 0.993
HAM-D score 6.17 (2.31) 4.45 (2.95) 3.81 (2.32) 2.059 0.138
YMRS score 2.00 (2.09) 1.50 (1.65) 1.81 (2.04) 0.246 0.783

n (%) n (%) n (%) v2 p-value

Gender, female 5 (71.4) 16 (66.7) 19 (65.5) 0.089 1.000
Lifetime psychotic symptoms 1 (16.7) 8 (33.3) 6 (20.7) 1.377 0.558
Family history of affective
disorders

5 (83.3) 15 (62.5) 25 (86.2) 4.262 0.118

Type of medications

Lithium 3 (42.9) 11 (47.8) 13 (46.4) 0.054 1.000
Other anticonvulsants 4 (57.1) 11 (47.8) 19 (67.9) 2.096 0.394
Antipsychotic 5 (71.4) 11 (47.8) 10 (37.0) 2.726 0.275
Antidepressant 4 (57.1) 12 (52.2) 14 (51.9) 0.066 1.000
Anxiolytic 4 (57.1) 9 (40.9) 8 (27.6) 2.472 0.270
Lithium doses, mean (SD) 900 (141.42) 880 (193.21) 1,000 (409.87) 0.387 0.684

SD = standard deviation; IQ = intelligence quotient; FAST = Functioning Assessment Short Test; HAM-D = Hamilton Depression Rating
Scale; YMRS = Young Mania Rating Scale.
Bold text in the table indicates significant values.
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quantitative terms (41–43). Despite this, Burdick
et al. did not find any differences regarding the
diagnostic subtype distributions by neurocognitive
cluster. Other possible explanations for the differ-
ences between studies may be related to differences
in sample sizes or to the cluster analysis procedure
by itself, since it is more sensitive to group by simi-
larity in pattern of performance than by level of
impairment. However, other factors may also be
related to discrepancies between the two studies:
for instance, the fact that patients with BD-II had
a higher premorbid IQ and lower subsyndromal
depressive symptom scores in comparison with the
patients from the study by Burdick and colleagues.

It is also remarkable that deficits in the globally
impaired group of patients were sited more than 2
SDs below the mean of the HC, ranging from mod-
erate to severe impairment in all neurocognitive
domains, with the exception of a mild deficit in ver-
bal memory. In the light of previous evidence con-
cerning BD-II, we did not expect to detect a global
cognitive impairment but rather mild or moderate
deficits in specific cognitive areas (42, 43). Never-
theless, this neurocognitive subgroup consisted of
only seven patients (12%) and it is therefore not
possible to draw any strong inferences regarding
the nature of the cognitive deficits in this group.
No clinical variables related to severity of the ill-
ness, such as the total number or type of episodes,
explained this global neurocognitive impairment.
These data contrast with the findings of Burdick
et al. (20) and with several other previous studies
(3, 44), whereas they are similar to those of another
study that did not find any relationship between
neurocognitive performance and illness duration in
patients with BD-II (42). Moreover, our study
failed to detect any differences among clusters in
terms of psychotic and subsyndromal symptoma-
tology. Nevertheless, it should be kept in mind that
psychotic symptoms are not as common in BD-II
as they are in patients with BD-I, and that in
patients with BD-II they only occur in the context
of depressive episodes. Furthermore, studies
reporting an association between number of epi-
sodes and cognitive impairment have suggested
that most of the harm was specifically associated
with the number of manic episodes, which are
absent in BD-II (45, 46). In this regard, meta-ana-
lytic findings have suggested that patients with
BD-II would be less impaired than those with BD-
I, which could be related to neurotoxic effects of
severe manic episodes on medial temporal struc-
tures (1). Nevertheless, it is important to mention
that, although several cross-sectional studies have
suggested an association between a higher number
of episodes and cognitive dysfunction, there is no

conclusive evidence of this, with current longitudi-
nal research findings not supporting the notion of
a progressive cognitive decline over time in BD
(47, 48). On the other hand, regarding the absence
of differences in subsyndromal depressive symp-
toms, this may be influenced by a lack of statistical
power due to the small size of each cluster (mainly
the globally impaired), and thus results should be
interpreted in the light of this caveat.

Beyond cognitive variables, regarding the func-
tional outcome, the globally impaired group
showed a poorer global functional performance
and more difficulties to engage in leisure activities,
whereas the other two groups did not differ from
each other. In this sense, our data are congruent
with those of previous studies indicating that cog-
nitive disturbances play an important role in the
overall functional outcome of patients with BD.
Likewise, numerous studies have established a pre-
dictive value of cognition for the functional out-
come of BD (8, 49, 50). However, it is worth
mentioning that the association between cognition
and functional outcome is not yet completely
understood. Through the use of latent class analy-
sis to classify patients on the basis of their func-
tional outcome, Reinares et al. (51) reported that
the variability in functional outcome derived from
true heterogeneity within the patient population,
which could be captured by at least two dimen-
sions representing clinical severity and cognitive
dysfunction. Another issue to take into account is
that subjective cognitive complaints do not always
correspond to objective cognitive impairment, as
some patients may be unable to correctly evaluate
their own cognitive function (52, 53). Interest-
ingly, subjects with BD-II have been found to
experience more cognitive complaints than those
with BD-I (52, 54). Other studies have found a
strong association between subjective cognitive
function and self-rated psychosocial function,
highlighting the potential role of subjective cogni-
tive measures as clinically relevant tools to eluci-
date the functional level of patients with BD (53).
In addition, another reason for the conflicting evi-
dence regarding this association could be related
to the inability of neuropsychological tests to
reflect a cognitive decline from premorbid levels,
whereas observer-based measures such as the
FAST may better capture patients’ loss of func-
tional capacity.

Finally, clusters differed in premorbid IQ.
Specifically, patients in the globally impaired
group were characterized by a significantly lower
premorbid IQ, as in the study conducted by Bur-
dick and colleagues (20). In our study, premorbid
IQ was estimated with the vocabulary subtest, a
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measure that is highly correlated with education
and which may also be a good indicator of pre-
morbid functioning. Concerning educational level,
our study was not able to detect significant differ-
ences between groups, although a trend was found
in this regard. Patients belonging to the globally
impaired group showed lower attainments. How-
ever, as Lewandowski et al. (55) pointed out, the
direction of the relationship between educational
level and neurocognitive performance is still not
clear. Similarly, due to the fact that all patients in
the globally impaired group showed an estimated
lower premorbid IQ, we cannot rule out the possi-
bility that the marked functional impairment
could reflect a lower IQ or, alternatively, that the
global cognitive deficits could merely reflect a
lower IQ. Nonetheless, we should take into con-
sideration that IQ was within the normal range
without clinical significance.

Interestingly, leisure activities, premorbid IQ and
educational level have been considered as proxy
measures of cognitive reserve (56–58). Cognitive
reserve appears to be protective against cognitive
and functional decline (58, 59). In fact, some authors
have suggested that the implementation of programs
based on functional remediation (60) and aiming to
enhance cognitive reserve in early stages of the illness
may help to prevent the potential decline of cognitive
and psychosocial functioning (58, 61). Therefore,
early detection of patients with BD-II with lower
scores in these proxy variables may be useful for the
implementation of programs designed to prevent a
putative cognitive decline.

Likewise, the identification of different neu-
rocognitive profiles may help to design tailored
cognitive and functional remediation programs. In
this sense, the efficacy of functional remediation
has also been demonstrated when applied to neu-
rocognitively impaired patients (BD-I and BD-II),
improving not only functional outcome but also
some cognitive functions such as verbal memory
(62). Moreover, another point to bear in mind is
that neurocognitive impairment might help to
explain, at least to some extent, the success or fail-
ure of other psychological interventions.

Our data may not be totally comparable to
those of Burdick and colleagues (20) because of
the use of different neurocognitive batteries. As
Lewandowski and colleagues (55) have already
pointed out, differences in cluster profiles may
reflect, at least in part, the different tests used to
obtain the clusters. Actually, one of the strengths
of our study is the use of a very comprehensive
neuropsychological battery, which was specifically
designed for the assessment of patients with BD.
Additionally, this battery also prioritizes the

accurate assessment of some cognitive domains
which have been traditionally reported to be
impaired in this group of patients, for instance, the
executive functions. The inclusion of more difficult
measures or a larger number of tests tapping each
cognitive domain would lead to increased test sen-
sitivity (63). In this regard, the ISBD-BANC pro-
posal incorporates some more complex cognitive
measures with the goal to be sensitive in identify-
ing patients with lesser cognitive impairment. Our
battery is not identical but is equivalent to the
ISBD-BANC proposal, since we used most of the
recommended tests or nearly identical versions
(21). Despite the fact that social cognition was not
assessed in the current study, a large amount of
evidence indicates that patients with BD might
actually have quite preserved social cognition, with
only impairment in a few social cognition compo-
nents (64–67). However, it is important to high-
light that, in the study conducted by Burdick and
colleagues, patients in the cognitively intact group
were superior to the HC in the social cognition
task. Hence, social cognition should be assessed in
future cluster analysis research in order to repli-
cate these results in BD-II samples.

This study has some limitations. First, a larger
samples of patients with BD-II will be required to
replicate our results to support the reproducibility
of the neurocognitive subtypes, since the unequal
size of clusters may have differentially influenced
the power of the study. In addition, larger group
sizes could result in more significant differences in
clinical and demographic variables being obtained.
In this sense, one methodological caveat to take
into account is that our study was an exploratory
analysis with a descriptive purpose, and therefore
Bonferroni correction was not used to control for
multiple comparisons, which may have increased
the false positive rate in the study. A second limita-
tion has to do with the tertiary nature of the Barce-
lona Bipolar Disorder Program. Our sample may
represent a more severely affected subgroup of
patients which may limit the generalizability of our
results and might not be representative of all
patients with BD. Third, a cross-sectional design
does not make it possible to assess the stability of
these neurocognitive profiles. Finally, the effects of
psychopharmacological treatments were not ana-
lyzed. Definitive data are lacking concerning the
influence of drugs on cognition in BD (68, 69).

Conclusions

Despite the abovementioned limitations, our study
adds to the canon of knowledge about cognitive
heterogeneity among patients with BD and,
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specifically, within the BD-II subtype. This cogni-
tive variability highlights the need to design tai-
lored programs aimed at improving cognition and
psychosocial functioning. Proxies related to cogni-
tive reserve may have a significant impact on both
cognitive and psychosocial functioning and should
be considered in future studies. According to our
results, nearly 50% of patients with BD-II were
cognitively preserved, while severe global deficits
affected almost 12% of patients. Cognitive deficits
are associated with poor psychosocial functioning
but this relationship appears not to be linear; some
patients who show cognitive impairment may have
good functioning, whereas other patients who are
cognitively preserved may be functionally
impaired. These findings have implications for the
concept of staging (70), which may help to guide
specific and tailored pharmacological and psy-
chosocial interventions to distinct patient sub-
groups (71, 72). In addition, the inclusion of other
clinical variables such as affective temperaments as
well as comorbidities that might have a substantial
impact on neuropsychological performance in
patients with BD-II (72–75) could be of interest to
provide additional information concerning the
possible influence of these factors in the different
cognitive profiles. Meanwhile, according to our
findings, the assessment of neuropsychological per-
formance appears to be as relevant in BD-II as in
BD-I, and should probably be part of the standard
baseline evaluation in all patients with BD.

Acknowledgements

The authors are grateful for the support received from the
Esther Koplowitz Centre and the Spanish Ministry of Econ-
omy and Competitiveness, Instituto de Salud Carlos III,
CIBERSAM, and the Comissionat per a Universitats i
Recerca del DIUE de la Generalitat de Catalunya. AM-A’s
project is supported, in part, by a 2013 NARSAD, Indepen-
dent Investigator Grant from the Brain & Behavior
Research Foundation. This study is supported by an ETS
Grant from the Spanish Ministry of Economy and Competi-
tiveness (PI11/00637, PI12/00912) PN 2008–2011, Instituto
de Salud Carlos III, Subdirecci�on General de Evaluaci�on y
Fomento de la Investigaci�on; Fondo Europeo de Desarrollo
Regional, Uni�on Europea, ‘Una manera de hacer Europa’;
CIBERSAM; and the Secretaria d’Universitats i Recerca del
Departament d’Economia i Coneixement (2014_SGR_398).
CT is funded by the Spanish Ministry of Economy and
Competitiveness, Instituto Carlos III, through a ‘Miguel Ser-
vet’ postdoctoral contract (CPI14/00175) and a FIS (PI 12/
01498). CT’s project is also supported in part by a 2014
NARSAD, Independent Investigator Grant from the Brain
& Behavior Research Foundation (Grant #22039). This
research was partially supported by the postdoctoral fellow-
ship Beatriu de Pin�os granted by the Agency for Manage-
ment of University and Research Grants (AGAUR), agency
of the Secretariat of Universities and Research under the
Department of Economy and Knowledge of the Catalan

Government, and the Marie Curie-COFUND actions of the
Seventh Framework Programme of Research and Technolog-
ical Development of the European Union.

Disclosures

FC has served as advisor to or speaker (lifetime) for Adamed,
AstraZeneca, Bristol-Myers, Eli-Lilly & Co., GlaxoSmithK-
line, Lundbeck, MSD-Merck, Otsuka, Pfizer, Inc., Rovi,
Sanofi-Aventis, Sanovel, Shire, and Tecnifar; and has received
copyright fees from Cambridge University Press, Igaku-Shoin,
Ltd, Solal Ed., Ars Medica, Giovani Fioriti Ed, Medipage, La
Esfera de Los Libros, Morales i Torres Ed, Panamericana,
Mayo Ed., and Columna. EV has received grants, CME-
related honoraria, or consulting fees from Alexza, Almirall,
AstraZeneca, Bristol-Myers Squibb, Cephalon, Eli Lilly & Co.,
Ferrer, Forest Research Institute, Gedeon Richter,
GlaxoSmithKline, Janssen, Janssen-Cilag, Jazz, Johnson &
Johnson, Lundbeck, Merck, Novartis, Organon, Otsuka, Pfi-
zer, Pierre-Fabre, Qualigen, Roche, Sanofi-Aventis, Schering-
Plough, Servier, Shire, Solvay, Takeda, Teva, CIBERSAM,
the Seventh European Framework Programme (ENBREC),
the Stanley Medical Research Institute, United Biosource Cor-
poration, and Wyeth. AM-A has served as a speaker for or
advisor to Bristol-Myers Squibb, Otsuka, Lundbeck, and Pfi-
zer. BS, EJ, CT, CdMB, IT, MR, AP, MS, and CV report no
financial relationships with commercial interests.

References

1. Bora E, Yucel M, Pantelis C, Berk M. Meta-analytic
review of neurocognition in bipolar II disorder. Acta Psy-
chiatr Scand 2011; 123: 165–174.

2. Sole B, Martinez-Aran A, Torrent C et al. Are bipolar II
patients cognitively impaired? A systematic review. Psychol
Med 2011; 28: 1–13.

3. Bora E, Yucel M, Pantelis C. Cognitive endophenotypes of
bipolar disorder: a meta-analysis of neuropsychological
deficits in euthymic patients and their first-degree relatives.
J Affect Disord 2009; 113: 1–20.

4. Torres IJ, Boudreau VG, Yatham LN. Neuropsychologi-
cal functioning in euthymic bipolar disorder: a meta-analy-
sis. Acta Psychiatr Scand Suppl 2007; 434: 17–26.

5. Martinez-Aran A, Vieta E, Torrent C et al. Functional
outcome in bipolar disorder: the role of clinical and cogni-
tive factors. Bipolar Disord 2007; 9: 103–113.

6. Martino DJ, Marengo E, Igoa A et al. Neurocognitive and
symptomatic predictors of functional outcome in bipolar
disorders: a prospective 1 year follow-up study. J Affect
Disord 2009; 116: 37–42.

7. Depp CA, Mausbach BT, Harmell AL et al. Meta-analysis
of the association between cognitive abilities and everyday
functioning in bipolar disorder. Bipolar Disord 2012; 14:
217–226.

8. Bonnin CM, Martinez-Aran A, Torrent C et al. Clinical
and neurocognitive predictors of functional outcome in
bipolar euthymic patients: a long-term, follow-up study.
J Affect Disord 2010; 121: 156–160.

9. Burdick KE, Goldberg JF, Harrow M. Neurocognitive
dysfunction and psychosocial outcome in patients with
bipolar I disorder at 15-year follow-up. Acta Psychiatr
Scand 2010; 122: 499–506.

10. Rosa AR, Bonnin CM, Vazquez GH et al. Functional
impairment in bipolar II disorder: is it as disabling as bipo-
lar I? J Affect Disord 2010; 127: 71–76.

11. Berk M, Dodd S. Bipolar II disorder: a review. Bipolar
Disord 2005; 7: 11–21.

297

Cognitive variability in bipolar II



12. Vieta E, Suppes T. Bipolar II disorder: arguments for and
against a distinct diagnostic entity. Bipolar Disord 2008;
10: 163–178.

13. Caseras X, Lawrence NS, Murphy K, Wise RG, Phillips
ML. Ventral striatum activity in response to reward: differ-
ences between bipolar I and II disorders. Am J Psychiatry
2013; 170: 533–541.

14. Li CT, Hsieh JC, Wang SJ et al. Differential relations
between fronto-limbic metabolism and executive function
in patients with remitted bipolar I and bipolar II disorder.
Bipolar Disord 2012; 14: 831–842.

15. Caseras X, Murphy K, Lawrence NS et al. Emotion regu-
lation deficits in euthymic bipolar I versus bipolar II disor-
der: a functional and diffusion-tensor imaging study.
Bipolar Disord 2015; 17: 461–470.

16. Fletcher K, Parker G, Manicavasagar V. The role of
psychological factors in bipolar disorder: prospective
relationships between cognitive style, coping style and
symptom expression. Acta Neuropsychiatr 2014; 26:
81–95.

17. Coryell WH. Bipolar II disorder: reasons to recognize.
J Clin Psychiatry 2015; 76: e222–e223.

18. Martino DJ, Strejilevich SA, Scapola M et al. Hetero-
geneity in cognitive functioning among patients with
bipolar disorder. J Affect Disord 2008; 109:
149–156.

19. Reichenberg A, Harvey PD, Bowie CR et al. Neuropsy-
chological function and dysfunction in schizophrenia and
psychotic affective disorders. Schizophr Bull 2009; 35:
1022–1029.

20. Burdick KE, Russo M, Frangou S et al. Empirical evi-
dence for discrete neurocognitive subgroups in bipolar dis-
order: clinical implications. Psychol Med 2014; 44: 3083–
3096.

21. Yatham LN, Torres IJ, Malhi GS et al. The International
Society for Bipolar Disorders-Battery for Assessment of
Neurocognition (ISBD-BANC). Bipolar Disord 2010; 12:
351–363.

22. Vieta E. Pros and cons of specialised care in bipolar disorder:
an international perspective. Br J Psychiatry 2013; 202: 170–
171.

23. Hamilton M. A rating scale for depression. J Neurol Neu-
rosurg Psychiatry 1960; 23: 56–62.

24. Ramos-Brieva JA, Cordero VA. Validation of the Castil-
lian version of the hamilton rating scale for depression.
Actas Luso Esp Neurol Psiquiatr Cienc Afines 1986; 14:
324–334.

25. Young RC, Biggs JT, Ziegler VE, Meyer DA. A rating
scale for mania: reliability, validity and sensitivity. Br J
Psychiatry 1978; 133: 429–435.

26. Colom F, Vieta E, Martinez-Aran A et al. Spanish version
of a scale for the assessment of mania: validity and reliabil-
ity of the Young Mania Rating Scale. Med Clin (Barc)
2002; 119: 366–371.

27. First MB, Spitzer RL, Gibbon M, Williams JBW. Struc-
tured Clinical Interview for DSM-IV Axis I Disorders
(SCID I). New York: Biometrics Research, New York
State Psychiatric Institute, 1997.

28. Rosa AR, Sanchez-Moreno J, Martinez-Aran A et al.
Validity and reliability of the Functioning Assessment
Short Test (FAST) in bipolar disorder. Clin Pract Epide-
mol Ment Health 2007; 3: 5.

29. Grande I, Magalhaes PV, Chendo I et al. Staging bipolar
disorder: clinical, biochemical, and functional correlates.
Acta Psychiatr Scand 2014; 129: 437–444.

30. Pinho M, Sehmbi M, Cudney LE et al. The association
between biological rhythms, depression, and functioning in

bipolar disorder: a large multi-center study. Acta Psychiatr
Scand 2016; 133: 102–108.

31. Sole B, Bonnin CM, Mayoral M et al. Functional remedi-
ation for patients with bipolar II disorder: improvement of
functioning and subsyndromal symptoms. Eur Neuropsy-
chopharmacol 2015; 25: 257–264.

32. Weschler D. The Wechsler Adult Intelligence Scale -III
(WAIS-III), San Antonio, TX: Psychological Corporation,
1997.

33. Benton AL, Hamsher K. Multilingual Aphasia Examina-
tion. Iowa City: University of Iowa, 1976.

34. Reitan RM. Validity of the Trailmaking Test as an indica-
tion of organic brain damage. Percept Mot Skills 1958; 8:
271–276.

35. Delis DC, Kramer JH, Kaplan E, Ober B. California Ver-
bal Learning Test. New York: Psychological Corporation,
1987.

36. Rey A. Test de copia de una figura compleja: Manual
Adaptaci�on Espa~nola. Madrid: TEA ediciones, 1997.

37. Heaton RK. Wisconsin Card Sorting Test Manual.
Odessa: Psychological Assessment Resources, 1981.

38. Golden CJ. Stroop Colour and Word Test. Chicago:
Stoelting, 1978.

39. Conners CK. Conner’s Continuous Performance Test
for Windows (CPT-II). Tonawanda, NY: Multi-Health
Systems Inc., 2000.

40. Martino DJ, Strejilevich SA, Marengo E, Ibanez A, Scap-
ola M, Igoa A. Toward the identification of neurocognitive
subtypes in euthymic patients with bipolar disorder.
J Affect Disord 2014; 167: 118–124.

41. Hsiao YL, Wu YS, Wu JY et al. Neuropsychological func-
tions in patients with bipolar I and bipolar II disorder.
Bipolar Disord 2009; 11: 547–554.

42. Simonsen C, Sundet K, Vaskinn A et al. Neurocognitive
profiles in bipolar I and bipolar II disorder: differences in
pattern and magnitude of dysfunction. Bipolar Disord
2008; 10: 245–255.

43. Torrent C, Martinez-Aran A, Daban C et al. Cognitive
impairment in bipolar II disorder. Br J Psychiatry 2006;
189: 254–259.

44. Dittmann S, Hennig-Fast K, Gerber S et al. Cognitive
functioning in euthymic bipolar I and bipolar II patients.
Bipolar Disord 2008; 10: 877–887.

45. L�opez-Jaramillo C, Lopera-V�asquez J, Gallo A et al.
Effects of recurrence on the cognitive performance of
patients with bipolar I disorder: implications for relapse
prevention and treatment adherence. Bipolar Disord 2010;
12: 557–567.

46. Kozicky JM, Torres IJ, Silveira LE, Bond DJ, Lam
RW, Yatham LN. Cognitive change in the year after
a first manic episode: association between clinical out-
come and cognitive performance early in the course of
bipolar I disorder. J Clin Psychiatry 2014; 75: e587–
e593.

47. Strejilevich SA, Samame C, Martino DJ. The trajectory of
neuropsychological dysfunctions in bipolar disorders: a
critical examination of a hypothesis. J Affect Disord 2015;
1: 396–402.

48. Budde M, Schulze TG. Neurocognitive correlates of the
course of bipolar disorder. Harv Rev Psychiatry 2014; 22:
342–347.

49. Bowie CR, Depp C, McGrath JA et al. Prediction of real-
world functional disability in chronic mental disorders: a
comparison of schizophrenia and bipolar disorder. Am J
Psychiatry 2010; 167: 1116–1124.

50. Tse S, Chan S, Ng KL, Yatham LN. Meta-analysis of
predictors of favorable employment outcomes among

298

Sol�e et al.



individuals with bipolar disorder. Bipolar Disord 2014; 16:
217–229.

51. Reinares M, Papachristou E, Harvey P et al. Towards a
clinical staging for bipolar disorder: defining patient sub-
types based on functional outcome. J Affect Disord 2013;
144: 65–71.

52. Rosa AR, Mercade C, Sanchez-Moreno J et al. Validity
and reliability of a rating scale on subjective cognitive defi-
cits in bipolar disorder (COBRA). J Affect Disord 2013;
150: 29–36.

53. Demant KM, Vinberg M, Kessing LV, Miskowiak KW.
Assessment of subjective and objective cognitive function
in bipolar disorder: correlations, predictors and the
relation to psychosocial function. Psychiatry Res 2015;
229: 565–571.

54. Pallanti S, Quercioli L, Pazzagli A et al. Awareness of ill-
ness and subjective experience of cognitive complaints in
patients with bipolar I and bipolar II disorder. Am J Psy-
chiatry 1999; 156: 1094–1096.

55. Lewandowski KE, Sperry SH, Cohen BM, Ongur D.
Cognitive variability in psychotic disorders: a cross-
diagnostic cluster analysis. Psychol Med 2014; 44:
3239–3248.

56. Sole-Padulles C, Bartres-Faz D, Junque C et al. Brain
structure and function related to cognitive reserve
variables in normal aging, mild cognitive impairment
and Alzheimer’s disease. Neurobiol Aging 2009; 30:
1114–1124.

57. Stern Y. Cognitive reserve. Neuropsychologia 2009; 47:
2015–2028.

58. Forcada I, Mur M, Mora E, Vieta E, Bartres-Faz D,
Portella MJ. The influence of cognitive reserve on psy-
chosocial and neuropsychological functioning in bipo-
lar disorder. Eur Neuropsychopharmacol 2015; 25:
214–222.

59. Martinez-Aran A, Vieta E. Cognition as a target in
schizophrenia, bipolar disorder and depression. Eur Neu-
ropsychopharmacol 2015; 25: 151–157.

60. Torrent C, Bonnin CM, Martinez-Aran A et al. Efficacy
of functional remediation in bipolar disorder: a multicenter
randomized controlled study. Am J Psychiatry 2013;
170: 852–859.

61. Vieta E, Torrent C. Functional remediation: the pathway
from remission to recovery in bipolar disorder. World Psy-
chiatry (In press).

62. Bonnin CM, Reinares M, Martinez-Aran A et al. Effects
of functional remediation on neurocognitively impaired

bipolar patients: enhancement of verbal memory. Psychol
Med 2015; 21: 1–11.

63. Burdick KE, Ketter TA, Goldberg JF, Calabrese JR.
Assessing cognitive function in bipolar disorder: challenges
and recommendations for clinical trial design. J Clin Psy-
chiatry 2015; 76: e342–e350.

64. Samame C, Martino DJ, Strejilevich SA. Social cognition
in euthymic bipolar disorder: systematic review and meta-
analytic approach. Acta Psychiatr Scand 2012; 125: 266–
280.

65. Lee J, Altshuler L, Glahn DC, Miklowitz DJ, Ochsner K,
Green MF. Social and nonsocial cognition in bipolar dis-
order and schizophrenia: relative levels of impairment. Am
J Psychiatry 2013; 170: 334–341.

66. Samame C, Martino DJ, Strejilevich SA. An individual
task meta-analysis of social cognition in euthymic bipolar
disorders. J Affect Disord 2015; 1: 146–153.

67. Lahera G, Herrera S, Reinares M et al. Hostile attribu-
tions in bipolar disorder and schizophrenia contribute to
poor social functioning. Acta Psychiatr Scand 2015; 131:
472–482.

68. Dias VV, Balanza-Martinez V, Soeiro-de-Souza MG et al.
Pharmacological approaches in bipolar disorders and the
impact on cognition: a critical overview. Acta Psychiatr
Scand 2012; 126: 315–331.

69. Vieta E. The influence of medications on neurocognition
in bipolar disorder. Acta Psychiatr Scand 2009; 120: 414–
415.

70. Kapczinski F, Magalhaes PV, Balanza-Martinez V et al.
Staging systems in bipolar disorder: an International Soci-
ety for Bipolar Disorders Task Force Report. Acta Psychi-
atr Scand 2014; 130: 354–363.

71. Vieta E. Staging and psychosocial early intervention in
bipolar disorder. Lancet Psychiatry 2015; 2: 483–485.

72. Grande I, Berk M, Birmaher B, Vieta E. Bipolar disorder.
Lancet 2015; doi: 10.1016/S0140-6736(15)00241-X. [Epub
ahead of print].

73. Russo M, Mahon K, Shanahan M, et al. Affective tem-
peraments and neurocognitive functioning in bipolar dis-
order. J Affect Disord 2014; 169: 51–56.

74. Wu HI, Chang YH, Lai CC, et al. The effect of comorbid
anxiety disorder on neuropsychological function in bipolar
II disorder. Prog Neuropsychopharmacol Biol Psychiatry
2011; 35: 1841–1845.

75. Vieta E. The bipolar maze: a roadmap through transla-
tional psychopathology. Acta Psychiatr Scand 2014; 129:
323–327.

299

Cognitive variability in bipolar II

http://dx.doi.org/10.1016/S0140-6736(15)00241-X

