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Objective: The study aims were to ad-
dress neuropsychological functioning
across different states of bipolar illness and
to determine relationships among clinical
features, neuropsychological perfor-
mance, and psychosocial functioning.

Method: Several domains of cognitive
function were examined in 30 depressed
bipolar patients (DSM-IV criteria for major
depression, Hamilton Depression Rating
Scale score ≥17), 34 manic or hypomanic
bipolar patients (DSM-IV criteria for manic
or hypomanic episode, Young Mania Rat-
ing Scale score ≥12), and 44 euthymic bi-
polar patients (6 months of remission,
Hamilton depression scale score ≤8, and
Young Mania Rating Scale score ≤6). The
comparison group consisted of 30 healthy
subjects without history of neurological or
psychiatric disorders. A neuropsychologi-
cal battery assessed executive function, at-
tention, and verbal and visual memory.

Results: The three groups showed cogni-
tive dysfunction in verbal memory and

frontal executive tasks in relation to the
comparison group. Low neuropsychologi-
cal performance was associated with poor
functional outcome. Impairment of verbal
memory was related to the duration of ill-
ness and the numbers of previous manic
episodes, hospitalizations, and suicide
attempts.

Conclusions: A poorer performance was
observed in all bipolar groups regarding
executive function and verbal memory in
relation to the healthy comparison sub-
jects. These cognitive difficulties, espe-
cially related to verbal memory, may help
explain the impairment regarding daily
functioning, even during remission. Further
studies should focus on testing, whether
optimizing prophylactic pharmacological
treatment and psychoeducation might re-
duce cognitive impairment, and whether
bipolar patients would benefit from neu-
ropsychological rehabilitation in order to
reduce the impact of cognitive impair-
ment in their overall functioning.

(Am J Psychiatry 2004; 161:262–270)

In view of previous research, cognitive function seems
to be impaired during the acute phases of bipolar illness.
Nevertheless, studies that compare neuropsychological
functioning across different clinical states of bipolar disor-
der are scarce (1). Acutely ill patients have shown dysfunc-
tions in several cognitive areas, such as attention, execu-
tive function, learning and memory, and psychomotor
speed (2–4). However, it remains unclear whether neuro-
psychological deficits are stable and exist independently
of clinical state. Studies have suggested that cognitive dys-
functions may persist in remission states beyond the epi-
sodes of the illness; thus, these deficits may be chronic (5–
10). On the other hand, structural and functional neu-
roimaging techniques have indicated that the subcortical
white matter, the basal ganglia, the hippocampus, the
amygdala, the frontal lobes, the temporal lobes, and the
cerebellum (3, 11, 12) may be involved in bipolar disorder.

To our knowledge, there are no studies comparing
manic or hypomanic, depressed, and euthymic bipolar
patients and assessing the chronicity of cognitive dysfunc-
tions. Most investigations have compared heterogeneous
groups without distinguishing between patients in differ-
ent states of the illness. The controversy among authors

regarding what kind of cognitive functions are impaired
during the active periods of the illness and which of these
deficits persist in clinical remission may probably be due,
in part, to methods limitations.

Moreover, there are some clinical factors that may influ-
ence cognitive functioning in bipolar patients, such as the
number of episodes (6, 7, 13), especially of the manic type
(6, 9, 10, 14–16), as well as chronicity, defined as the dura-
tion of the illness (6, 10). Subclinical symptoms, particu-
larly subthreshold depression, may also be involved in
neuropsychological performance (2, 7, 17). On the other
hand, it has been outlined that bipolar illness is associated
with poor functional outcome (18).

Recent reports have emphasized the influence of cogni-
tive dysfunctions in the psychosocial functioning of bipo-
lar patients (16, 18, 19). Illness severity and cognitive im-
pairment are not independent, so it is difficult to assess
and discuss their respective influences on functional out-
come (16, 18, 20).

The aims of the present study were to ascertain whether
bipolar patients showed different patterns of neuropsy-
chological performance, depending on their clinical state.
Another aim was to establish whether specific cognitive
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deficits could be observed in asymptomatic patients. We
hypothesized that acute patients would show an unspeci-
fied and generalized neuropsychological pattern of cogni-
tive impairments, whereas the euthymic patients would
perform worse than the comparison subjects on tasks re-
garding verbal memory and executive function. Finally, we
hypothesized that there would be a relationship between
neuropsychological functioning and several clinical vari-
ables, as well as functional outcome. We also expected to
find specific cognitive deficits related to poorer social and
occupational functioning.

Method

Subjects

The patients participating in the present study were en-
rolled in the Bipolar Disorders Program of the Hospital
Clinic of Barcelona. The clinical state of the patients was
determined by a psychiatrist responsible for the follow-up
of bipolar patients in the Barcelona Bipolar Disorders Pro-
gram using DSM-IV criteria, the Hamilton Depression
Rating Scale (21), and the Spanish version of the Young
Mania Rating Scale (22, 23). Subjects with other disorders
that could be related to neuropsychological impairment
(significant physical or neurological illness, a history of
head injury, neurodegenerative disorder, substance abuse
or dependence in the last year, mental retardation, ECT in
the last year) were excluded. Thirty depressed bipolar pa-
tients (DSM-IV criteria for bipolar I or II disorder with ma-
jor depression; Hamilton depression scale score ≥17), 34
manic or hypomanic bipolar patients (DSM-IV criteria for
bipolar I or II disorder with a manic or hypomanic epi-
sode; Young Mania Rating Scale score ≥12), and 44 euthy-
mic bipolar patients (DSM-IV criteria for bipolar I or II dis-
order, at least 6 months of remission, Hamilton depression
scale score ≤8, and Young Mania Rating Scale score ≤6)
were recruited to participate in this study. Thirty healthy
comparison subjects without a psychiatric or neurological
history were also recruited from a pool of normal volun-
teers from the Hospital Clinic of Barcelona and from ad-
vertising. The subjects who did not meet the criteria for
any axis I psychiatric disorder, as assessed by the Struc-
tured Clinical Interview for DSM-IV, were included as nor-
mal comparison subjects. We made sure that the compar-
ison subjects had no first-degree relatives with a diagnosis
of bipolar disorder. The comparison group included hos-
pital staff with various degrees and also students, workers,
and housewives. All subjects gave written informed con-
sent to participate in the study after the procedures had
been fully explained. Ethical approval for the study was
granted by the hospital ethics committee. The healthy
comparison group and patient groups were not signifi-
cantly different with regard to age, sex, or level of educa-
tion. The manic group included patients with hypomania
and moderate mania because the severity of the episode
made the neuropsychological assessment difficult or im-

possible; thus, patients with current active psychotic
symptoms were not included. A total of 168 patients were
screened before we arrived at the current group of sub-
jects. The reasons for not entering the study were current
substance abuse, presence of psychotic features, history of
head injury, neurological illness, mental retardation, and
subsyndromal fluctuations. Six patients refused to partici-
pate in the study. Several patients met more than one ex-
clusion criteria and were not admitted into the present
study. With respect to the comparison group, five subjects
could not enter the study (two due to history of head in-
jury and three due to anxiety disorders).

Clinical and Psychosocial Assessment

Clinical variables were collected as part of the protocol
of the Bipolar Disorders Program. Psychopathological
evaluation was carried out by means of the Spanish ver-
sion of the Positive and Negative Syndrome Scale (24, 25).
Psychosocial functioning was assessed with the General
Assessment of Functioning (GAF) (DSM-IV ). Occupa-
tional functioning was established as “good functioning”
when patients were working at a good or acceptable level
of functioning or “poor functioning” if they did not work at
all or had poor occupational functioning during the last 3
years before the evaluation. The Positive and Negative
Syndrome Scale and the GAF were administered by a
trained psychiatrist, whereas the neuropsychological eval-
uation was carried out by a trained neuropsychologist
who was blind to the results of the clinical and psychoso-
cial assessments.

Neuropsychological Assessment

An extensive review of previous literature guided the
choice of neuropsychological tests used in the present
study. In this regard, in order to enhance replication, only
tests that were frequently documented by the neuropsy-
chological literature were employed (26, 27). The battery
of neuropsychological tests employed were ascribed to
broad cognitive categories, despite the need for multiple
cognitive abilities for their completion. All neuropsycho-
logical tests were administered in a quiet testing room, ac-
cording to standard instructions for administration. The
battery of neuropsychological tests took between 1.5 and 2
hours to complete, basically depending on clinical state,
sometimes including a small break halfway through the
assessment. The tests administered were the following:

1. Estimated premorbid IQ (26, 27): the WAIS vocabu-
lary subtest (28)

2. Frontal executive function tests: the Wisconsin Card
Sorting Test (29), the Stroop Color and Word Test (30),
the Controlled Oral Word Association Test FAS, and
the animal-naming subtests (31)

3. Tests measuring attention or concentration and
mental tracking: the WAIS digit subtest (28) and the
Trail Making Test (32)
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4. Tests measuring verbal learning and memory: the
California Verbal Learning Test (33) and the Wechsler
Memory Scale—Revised (WMS-R) logical memory
subtest (34)

5. Tests measuring nonverbal learning and memory:
the WMS-R visual reproduction subtest (34)

Statistical Analysis

The four groups (euthymic, manic or hypomanic, de-
pressed, and healthy comparison) were compared regard-
ing clinical and sociodemographic characteristics by us-
ing analysis of variance (ANOVA) and the chi-square test,
as appropriate. Performance on the neuropsychological
tests was compared across the four groups by means of
multivariate analysis of variance (MANOVA). Since multi-
ple dependent variables were used, a prior protective
MANOVA analysis was performed with estimated pre-
morbid intelligence as the covariate and group as a main
factor. Since neuropsychological tests are naturally cor-
related, this procedure was considered better than Bonfer-
roni inequality correction, which would increase type II
error. Group differences between euthymic, manic, de-

pressed, and comparison subjects were tested in a one-
way ANOVA, followed by the Tukey post hoc comparison

procedure when significant main effects were present. Re-

lationships between test scores that showed statistically
significant group differences (p<0.05) and clinical vari-

ables related to the course and severity of the bipolar pa-
tients were tested with Pearson correlations, with a signif-

icance level of p<0.05. Pearson correlations were also used

to analyze relationships between neuropsychological per-
formance and psychosocial functioning. This preliminary

analysis was exploratory.

In bipolar patients, to identify the variables that would

be good predictors of functional outcome as measured by

the GAF, we used a hierarchical regression model. The
clinical and neuropsychological variables that correlated

with the GAF were introduced in the model. In a first
block, we introduced scores from the Hamilton depres-

sion scale, the Young Mania Rating Scale, and the Positive
and Negative Syndrome Scale to control for clinical symp-

tom profiles. In the second block, neuropsychological

variables were entered by using a stepwise method. Data

TABLE 1. Demographic and Clinical Characteristics of Depressed, Manic or Hypomanic, and Euthymic Bipolar Disorder
Patients and Healthy Comparison Subjects

Characteristic
Depressed 

Patients (N=30)

Manic or 
Hypomanic 

Patients (N=34)
Euthymic 

Patients (N=44)

Healthy 
Comparison 

Subjects (N=30) ANOVA
Mean SD Mean SD Mean SD Mean SD F df

Age (years) 43.4 10.7 42.4 11.9 39.6 9.5 38.9 12.4 1.28 3, 137
Educational level (years) 11.0 3.0 11.7 3.4 12.9 3.2 12.5 3.2 2.27 3, 136
Premorbid IQ 105.6 10.4 108.2 9.6 107.0 7.2 113.0 9.1 3.94* 3, 137
Age at onset (years) 27.4 9.9 25.7 9.8 24.6 6.9 0.89 2, 104
Duration of illness (years) 16.6 10.2 15.4 11.4 14.9 8.5 0.25 2, 104
Number of episodes

Total 17.7 22.1 14.4 13.2 13.0 11.3 0.81 2, 100
Manic 3.8 5.9 3.0 4.5 3.1 3.2 0.24 2, 100
Hypomanic 2.6 4.7 3.3 4.5 3.0 5.3 0.14 2, 100
Depressed 10.1 13.3 7.6 10.4 5.3 5.7 2.13 2, 100
Mixed 1.1 2.9 0.5 0.8 1.0 2.1 0.95 2, 100

Number of hospitalizations 1.7 2.3 2.4 3.1 2.6 2.6 — — 0.83 2, 102
Number of suicide attempts 0.6 1.1 0.7 1.1 0.7 1.6 — — 0.18 2, 95
Global Assessment of Functioning score 50.5 7.5 49.4 10.3 69.1 13.9 — — 37.31** 2, 107
Hamilton depression scale score 19.7 3.2 4.9 3.5 3.6 2.6 0.9 1.1 289.46** 3, 137
Young Mania Rating Scale score 1.3 1.5 18.7 5.4 1.4 1.8 0.6 0.9 302.58** 3, 137
Positive and Negative Syndrome Scale score

Positive 8.5 2.2 17.7 8.3 7.7 1.3 — — 46.34** 3, 107
Negative 11.2 2.9 8.3 2.0 10.6 4.2 — — 6.99*** 3, 107
General 36.4 6.6 29.7 8.4 23.3 6.6 — — 29.55** 3, 107

N % N % N % N % χ2 df

Sex 4.59 3, 138
Male 15 50.0 17 50.0 18 40.9 8 26.7
Female 15 50.0 17 50.0 26 59.1 22 73.3

Previous psychotic symptoms 21 75.0 17 53.1 32 72.7 4.26 2, 104
Nonadherence to treatment 10 33.3 13 40.6 15 34.1 0.46 2, 106
Medication

Lithium 21 70.0 26 81.3 37 84.1 2.26 2, 106
Carbamazepine 8 26.7 10 31.3 11 25.6 0.31 2, 105
Valproate 6 20.0 5 15.6 5 11.6 0.62 2, 105
Antidepressants 17 56.7 5 16.1 6 13.6 19.39** 2, 105
Neuroleptics 9 30.0 26 78.8 25 56.8 15.20** 2, 107

*p=0.01. **p<0.001. ***p=0.001.
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analyses were performed by using the SPSS 10.0 statistical
package.

Results

Demographic and Clinical Variables

As shown in Table 1, ANOVAs revealed no significant dif-
ferences in the subjects’ demographic variables regarding
sex, age, and educational level, except for estimated pre-
morbid intelligence. The patient groups showed no signif-
icant differences in clinical variables. The bipolar patients
did not differ by treatment with mood stabilizers, whereas
by clinical state, we found statistical differences regarding
the use of antipsychotics and antidepressants. Most pa-
tients were receiving atypical (N=44) instead of conven-
tional (N=16) antipsychotics. No differences were found
between groups with regard to benzodiazepine or antipsy-
chotic type.

Neuropsychological Variables

Neuropsychological performance across manic or hy-
pomanic, depressive, and euthymic bipolar patients and
their relation to the healthy comparison subjects is pre-
sented in the Table 2. MANOVA yielded Pillai’s F=1.66, df=
45, 321, p=0.007 for the main effect, indicating that there
were overall differences in neuropsychological perfor-
mance between the groups. The results revealed the pres-
ence of specific cognitive dysfunctions among bipolar
patients, regardless of clinical state, after control for esti-
mated premorbid IQ. These results did not substantially
change after the introduction of other possible confound-
ing variables, such as age and years of education, so we
only introduced as a covariate the estimated premorbid
IQ.

For 16 of 19 comparisons, the differences reached statis-
tical significance (p<0.05). Acute and remitted bipolar pa-
tients displayed poor performance in the verbal memory

TABLE 2. Performance on Neuropsychological Tests by Depressed, Manic or Hypomanic, and Euthymic Bipolar Disorder
Patients and Healthy Comparison Subjects

Domain and Measure

Score

Depressed 
Subjects (N=30)

Hypomanic or 
Manic Subjects 

(N=34)
Euthymic 

Subjects (N=44)

Healthy 
Comparison 

Subjects (N=30)

MANOVAa

F (df=3, 
128) p

Tukey Post 
Hoc TestbMean SD Mean SD Mean SD Mean SD

Frontal executive function
Wisconsin Card Sorting Test

Categories 4.6 1.7 4.3 2.0 4.8 1.7 5.4 1.4 1.23 0.30
Perseverative errors 18.9 10.4 19.8 14.6 16.7 14.6 9.2 7.2 2.96 <0.04 E, M, D < C

Stroop Color and Word Test: 
interference –2.3 6.6 –0.2 5.5 1.0 6.4 4.9 7.0 5.69 0.001 E, D, M < C

Attention or concentration 
and mental tracking
WAIS

Digit subtest
Forward 5.3 1.5 5.4 1.1 5.6 1.3 6.3 1.2 1.82 0.15
Backward 3.8 1.1 4.0 0.9 3.9 1.0 4.8 1.1 3.13 <0.03 E, D, M < C

Trail Making Test
A 51.2 25.4 41.6 15.0 44.9 18.9 30.1 12.0 4.00 0.009 E, D < C
B 151.2 113.9 131.9 109.7 109.6 64.9 77.7 39.1 2.47 <0.07 D < C

Verbal fluency
Controlled Oral Word 

Association Test
FAS 25.3 12.6 33.8 13.9 33.9 10.5 39.9 11.1 4.99 0.003 D < E, M, C
Animal naming 16.8 5.1 17.7 4.8 17.7 4.1 21.3 4.7 2.87 <0.04 E, D < C

Verbal learning and memory
California Verbal Learning Test

List A (total) 43.4 10.1 42.2 12.5 45.1 11.4 54.4 9.6 5.02 0.003 E, M, D < C
Free short recall 7.9 3.3 8.4 3.3 8.8 3.4 11.6 3.2 4.42 0.006 E, M, D < C
Cued short recall 9.9 3.0 9.7 3.4 10.2 2.7 12.8 2.3 5.15 0.002 E, M, D < C
Free delayed recall 8.6 3.1 8.6 3.5 9.5 3.4 12.6 3.0 7.06 <0.001 E, M, D < C
Cued delayed recall 9.5 3.1 9.8 3.3 10.2 2.9 13.2 2.4 6.93 <0.001 E, M, D < C
Recognition hits 13.1 2.1 13.2 2.1 13.7 2.1 14.9 1.3 4.04 0.009 D, M < C

Wechsler Memory Scale—Revised, 
logical memory
Immediate recall 49.0 8.9 50.1 9.5 51.3 10.5 59.3 8.1 4.75 0.004 D, M < C
Delayed recall 44.6 7.9 45.4 9.7 47.5 10.9 55.8 7.2 6.32 0.001 D, M < C

Nonverbal learning and memory 
Wechsler Memory Scale—Revised, 
visual reproduction

Immediate recall 55.7 10.7 59.0 11.3 59.6 7.8 66.2 7.1 3.49 <0.02 D < C
Delayed recall 51.2 11.3 54.0 12.1 57.3 7.9 65.1 7.5 6.32 0.001 D, M < C

a With control for premorbid intelligence, as measured by the WAIS vocabulary test. D=depressed, M=manic or hypomanic, E=euthymic, and
C=healthy comparison. Groups on the left-hand side of the equation had worse neuropsychological performance.

b The threshold for significance was p<0.05.
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domain. All patient groups scored lower than the compar-
ison subjects on the California Verbal Learning Test learn-
ing task. Short and long delay recall, in both free and cued
forms, were significantly poorer in all bipolar groups than
in the comparison subjects. The comparison subjects re-
called significantly more words than did the patients, re-
gardless of their clinical state. Only the acutely ill patients
had significantly poorer performance on the California
Verbal Learning Test recognition task in verbal immediate
and delayed recall (WMS-R logical memory subtest) and
in visual delayed recall (WMS-R visual reproduction sub-
test) than the comparison subjects. The depressed pa-
tients were also impaired in visual immediate recall in re-
lation to the comparison subjects.

All patient groups showed neuropsychological impair-
ment on the Stroop Color and Word Test interference
score, as well as in other frontal executive tasks, such as
the Wisconsin Card Sorting Test perseverative errors and
digit subtest backward subtests, in relation to the healthy
comparison subjects. Furthermore, regarding verbal flu-
ency, also related to frontal executive function, the de-
pressed patients had lower scores for phonemic fluency
(the FAS subtest) than the other three groups. Moreover,
the euthymic and depressed patients scored lower on cat-
egory fluency (the animal-naming subtest). Finally, the
depressed and euthymic bipolar patients scored lower on
some attentional tasks (Trail Making Test A) than the com-
parison subjects.

Correlations Between Variables

Pearson correlations (Table 3) indicated that psychoso-
cial functioning in bipolar patients was associated with
neuropsychological measures rather than with clinical
variables. No relationship was found between psychoso-
cial functioning and chronicity (duration of illness), total
episodes, types of episodes, or numbers of hospitaliza-
tions or suicide attempts, whereas social and occupational
functioning was related to some measures of frontal exec-
utive function (the Stroop Color and Word Test, the Wis-
consin Card Sorting Test, the FAS subtest, and the digit
subtest backward) as well as to learning and memory tasks
(WMS-R subtests and the California Verbal Learning Test).
Clinical variables were also associated with neuropsycho-
logical measures. Therefore, the patients with a longer du-
ration of illness showed more memory dysfunctions, more
slowness or diminished attention (the Trail Making Test
A), and committed more perseverative errors (the Wiscon-
sin Card Sorting Test). The numbers of hospitalizations
and suicide attempts also were related to memory mea-
sures. When we separated different types of episodes, we
observed that patients who had suffered more manic epi-
sodes showed more cognitive dysfunction in verbal learn-
ing and memory.

ANOVAs showed that bipolar patients with previous
psychotic symptoms scored lower on the performance of
verbal memory measures: logical memory subtest imme-
diate recall (F=6.97, df=1, 97, p=0.01) and delayed recall

TABLE 3. Relationship of Clinical Features and Functional Outcome to Neuropsychological Performance of Depressed,
Manic or Hypomanic, and Euthymic Bipolar Disorder Patients and Healthy Comparison Subjects

Measure

Pearson’s Correlation (r)

Global
Assessment of
Functioning

Duration
of Illness

Age at 
Onset Hospitalizations

Total
Episodes

Manic
Episodes

Hypomanic
Episodes

Depressive
Episodes

Mixed
Episodes

Suicide
Attempts

Wisconsin Card 
Sorting Test 
perseverative errors –0.21* 0.32** 0.01 0.23* 0.10 0.16 0.02 0.07 –0.02 0.08

Trail Making Test A –0.15 0.28** 0.15 0.05 0.09 0.14 0.02 0.04 0.08 0.25*
Controlled Oral Word 

Association
FAS 0.31** –0.15 –0.21* –0.01 –0.05 –0.06 0.02 –0.04 –0.08 –0.16
Animal naming 0.12 –0.12 –0.14 –0.14 –0.04 –0.04 –0.01 0.01 –0.13 –0.11

WAIS digit subtest 
backward 0.23* –0.16 –0.16 0.01 –0.02 –0.02 0.02 –0.06 0.17 0.06

Wechsler Memory 
Scale—Revised
Logical memory

Immediate recall 0.27* 0.24* –0.01 –0.19 0.22 –0.12 0.33** 0.28* –0.03 –0.01
Delayed recall 0.35** 0.13 0.03 –0.12 0.09 –0.13 0.21 0.12 –0.06 –0.08

Visual reproduction
Immediate recall 0.19 0.12 0.08 –0.08 0.25* 0.09 0.17 0.27* 0.10 0.25*
Delayed recall 0.32** 0.00 –0.04 –0.02 0.15 –0.04 0.19 0.14 0.08 0.11

Stroop interference 0.21* –0.07 0.01 0.06 –0.05 –0.03 –0.02 –0.05 –0.04 0.07
California Verbal 

Learning Test
List A 0.34** –0.23* –0.05 –0.22* –0.05 –0.21* 0.14 –0.04 –0.01 –0.22*
Free short recall 0.33** –0.29** –0.02 –0.26** –0.09 –0.22* 0.13 –0.07 –0.12 –0.21*
Cued short recall 0.25* –0.26** 0.01 –0.22* –0.05 –0.24* 0.14 0.00 –0.10 –0.26**
Free delayed recall 0.36** –0.29** –0.03 –0.24* –0.09 –0.26** 0.18 –0.09 –0.07 –0.27**
Cued delayed recall 0.33** –0.24* –0.04 –0.24* –0.07 –0.27** 0.16 –0.03 –0.09 –0.33**
Recognition hits 0.29** –0.05 –0.02 –0.04 –0.01 –0.06 0.04 0.03 –0.11 –0.15

*p<0.05. **p<0.01.
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(F=8.82, df=1, 97, p=0.004), California Verbal Learning Test
learning task (F=15.01, df=1, 102, p<0.001), free short recall
(F=22.15, df=1, 102, p<0.001), cued short recall (F=17.87,
df=1, 102, p<0.001), free delayed recall (F=15.05, df=1, 102,
p<0.001), and cued delayed recall (F=17.37, df=1, 102,
p<0.001). The results did not differ when we included only
the euthymic patients. The bipolar I patients scored lower
than the bipolar II patients in the verbal memory domain,
significantly so on the California Verbal Learning Test
learning task (F=4.09, df=1, 103, p<0.05) and in free (F=
5.02, df=1, 103, p<0.03) and cued (F=5.28, df=1, 103,
p<0.03) short recall. No differences regarding neuropsy-
chological measures were found between groups regard-
ing lithium treatment, which was the most used mood sta-
bilizer among the patients.

Occupational functioning was analyzed among the pa-
tient groups, and no significant differences were found
(χ2=2.51, df=2, p=0.29). Hence, neuropsychological perfor-
mance between patients showing “good” and “poor” oc-
cupational functioning was analyzed by using ANOVA.
Significant differences were found between groups, so the
patients with better occupational functioning performed
better on the FAS (F=5.93, df=1, 102, p<0.02) and on all
measures of verbal memory (California Verbal Learning
Test): list A (F=13.73, df=1, 105, p<0.001), free short recall
(F=12.99, df=1, 105, p<0.001), cued short recall (F=10.95,
df=1, 105, p=0.001), free delayed recall (F=14.84, df=1, 105,
p<0.001), cued delayed recall (F=13.49, df=1, 105,
p<0.001), and recognition hits (F=8.36, df=1, 105, p=0.005).

Linear regression analysis with hierarchical methods
showed that psychosocial functioning was associated with
affective symptoms (the Hamilton depression scale and
the Young Mania Rating Scale) (t=–5.63, df=95, p<0.001). In
the subsequent block, neuropsychological variables were
introduced stepwise. Only the California Verbal Learning
Test learning task appeared in the equation (t=2.95, df=95,
p=0.004); overall, the model reached significance (F=20.58,
df=3, 95, p<0.001).

Discussion

Cognitive Impairment in Bipolar Disorder

The three groups of bipolar patients displayed worse
performance than the comparison group, mainly on mea-
sures of verbal memory and executive functioning.

The manic or hypomanic, depressed, and euthymic pa-
tients performed poorer on new learning as well as on re-
call than the comparison subjects, even when semantic
cues were provided to enhance the recovery of informa-
tion. These results suggest that verbal learning and mem-
ory seem to be impaired in bipolar disorder, indepen-
dently of clinical state, so that problems in encoding and
also probably in the retrieval of verbal information are in-
volved. Furthermore, the acutely ill patients showed sta-
tistical differences from the comparison group regarding
recognition memory. These results suggest that complex

memory processes seem to be impaired in remitted pa-
tients. Furthermore, acutely ill patients score lower on the
performance of simpler memory tasks. The impairment of
verbal memory has been also found in other studies of
acute (35, 36) and remitted states (6, 8, 9). Deficits in ver-
bal memory, especially in retrieval, suggest the implica-
tion of frontal structures, whereas encoding impairment is
interpreted as dysfunction of the medial temporal lobe
(36, 37). On the other hand, significant diminished perfor-
mance on the Stroop interference task was found in all bi-
polar groups, which reflects deficits of selective attention
and executive function, in relation to the healthy compar-
ison subjects. Trichard et al. (38) previously reported that
Stroop test performance did not totally improve with re-
covery from depression, whereas other authors have sug-
gested that performance is preserved in euthymic bipolar
patients (6). Furthermore, bipolar patients had lower
scores in other measures of frontal executive function,
such as the digit subtest backward and perseverative er-
rors task (Wisconsin Card Sorting Test), as has been previ-
ously reported (6, 13). In verbal fluency, the depressed
group showed more impairment in letter fluency than the
other groups (38, 39). Tukey post hoc comparisons failed
to distinguish acutely ill and remitted bipolar patients in
several neuropsychological measures, which supports the
hypothesis of enduring cognitive impairment during eu-
thymic periods. Nevertheless, some distinctions on the
pattern of neuropsychological performance between the
bipolar groups have been detected, as noted previously.

Clinical Features, Psychosocial Functioning, 
and Cognitive Function

Performance on verbal learning and memory tasks sig-
nificantly correlated with psychosocial functioning, chro-
nicity, and the numbers of hospitalizations and suicide at-
tempts, as well as with the number of manic episodes.
Several authors have found a negative correlation between
the number of previous manic episodes and verbal learn-
ing (9, 10). In this regard, the bipolar I patients showed
more verbal memory impairment than the bipolar II pa-
tients. Our data suggest the relevance of preventing manic
episodes, since they probably have a greater impact on
cognitive functioning (6, 9, 14–16). On the other hand, the
patients with previous psychotic symptoms had poorer
performance in verbal memory tasks, regardless of their
current clinical state. Psychotic features have been de-
scribed to have an effect on cognitive function (40) and
have been related to a more severe and chronic course of
the illness (18). The number of hospitalizations has been
associated with poor cognitive functioning by other au-
thors (41, 42).

Likewise, after control for low levels of symptoms, the
patients with difficulties retaining information had a
poorer functional outcome. Furthermore, when occupa-
tional functioning was analyzed, the patients with poorer
functioning had more deficits in verbal memory, and in
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verbal fluency, which is consistent with findings regarding
use of the GAF.

Disturbances in verbal learning and memory may limit
the response to pharmacological treatment, most likely by
means of poor compliance (43). Moreover, difficulties in
storing and retrieving new information may limit the ben-
efits from psychological interventions. Temporal limbic
structures regulate mood and memory processes, so theo-
ries such as the sensitization/kindling model (44) could
explain the deficits of learning and memory as well as
more relapses in bipolar patients, as have been previously
reported (5). The existence of frontal executive dysfunc-
tions in bipolar disorder cannot be roundly confirmed in
our study because impairment was found on several
(Stroop Color and Word Test interference, digit subtest
backward, and verbal fluency tasks) but not all measures
(Trail Making Test B), probably in part because of data dis-
persion. The frontal lobes, especially the prefrontal cortex,
are probably involved in neuropsychological performance
in at least a subset of bipolar patients.

Therapeutic Interventions

Psychotherapeutic approaches should integrate these
difficulties in order to improve the quality of life of bipolar
patients. Neuropsychological dysfunctions should be
taken into account in their pharmacological treatment in
order to use medications with fewer cognitive side effects.
With respect to lithium, differences between patients were
not found in those taking and not taking lithium. A longi-
tudinal study (45) showed stable cognitive performance
over a 6-year follow-up period. Regarding anticonvul-
sants, research has found little evidence of cognitive im-
pairment (46), although concentration problems have
been described with the use of valproate or carbamaze-
pine (47). With respect to antipsychotics, the use of con-
ventional neuroleptics may have a detrimental effect on
motor functioning with short-term administration and
sometimes may have a beneficial effect on vigilance and
visual processing with long-term administration. Most au-
thors indicate that antipsychotics probably do not im-
prove cognitive functioning but do not worsen it either.
Furthermore, deficits are usually more related to anticho-
linergic medication than to antipsychotics, and only three
of our patients were taking anticholinergics. Most of them
were taking atypical antipsychotics. Probably, newer anti-
psychotic drugs would improve cognitive deficits more
than typical antipsychotics (48, 49), especially as mainte-
nance treatment in patients with predominantly manic
episodes. Thus, olanzapine have been demonstrated to
decrease rates of relapse into manic episodes better than
lithium (50). With regard to antidepressants, research also
indicates that they are not related to cognitive dysfunction
(51). More mood stabilizers that ameliorate depression are
needed (52), either alone or combined with other agents,
to treat subsyndromal features, that may involve worse
cognitive and functional outcome. Early diagnoses and

accurate treatments, either pharmacological or psycho-
logical, should be established to prevent manic episodes
and psychotic features that can result in long-term cogni-
tive function impairment. The main goal of the therapy
should be to satisfy the need for lifelong effective treat-
ment and the achievement of full remission (20).

Limitations

Among the limitations of the present study is that the
group sizes should have been larger in order to demon-
strate significant differences more clearly. There are some
baseline differences in premorbid IQ between the groups.
The battery of neuropsychological tests should have as-
sessed more widely attentional processes that are superfi-
cially examined, taking into account that evidence of im-
plications of sustained attention impairment in bipolar
disorder have been recently reported in euthymic patients
(10). It is likely that attentional abilities also may be im-
paired in remitted bipolar patients. Impairment on the
Trail Making Test A and the Stroop Color and Word Test
was found in acute and remitted patients, but this was not
enough to confirm attentional deficits. On the other hand,
the lack of reaction time measures in the present study
represented a limitation, especially in trying to establish
differences between acutely ill and remitted patients. In-
terpretation of the results is sometimes difficult from the
neuropsychological point of view because of overlap be-
tween the cognitive functions assessed by each test. All pa-
tients were taking medication. Although there were no
baseline differences among the groups concerning mood
stabilizers, one cannot exclude the influence of drugs on
the results, particularly as far as differences between the
patients and comparison subjects were concerned. More-
over, differences regarding antipsychotics and antidepres-
sants were found among groups in relation to clinical
state. The lack of significant association between lithium
and cognitive disturbances may be related to the number
of patients in our sample which was too small to provide
statistical power. The best way to establish whether cogni-
tive impairment is related to illness and not to medication
would be the inclusion of drug-free or drug-naive bipolar
patients, but drug-free euthymic patients are rarely found.
On the other hand, most patients receive combined treat-
ments and enrolled in studies of varying dosages. Our
study was cross-sectional, so further longitudinal designs
may help to ascertain whether cognitive impairment con-
stitutes a trait rather than a state in bipolar disorder and to
determine neuropsychological profiles.

Clinical Implications

The clinical implications of the persistence of cognitive
dysfunctions are chronicity, treatment noncompliance,
and poor social outcome (20). Disability and poor out-
come, as well as cognitive dysfunctions, have been associ-
ated with schizophrenia rather than with bipolar disorder,
but there are progressively more signals of cognitive and
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psychosocial impairment in bipolar disorder (8, 13, 19,
53). Our study indicates that poor functional outcome is
related to cognitive dysfunction and that these dysfunc-
tions are also observable in remitted patients.

Future Directions

More research on first-episode patients and high-risk
populations and long-term follow-up studies are required
to answer several questions: Are cognitive dysfunctions
present before illness onset? Is cognitive impairment sta-
ble or progressive? Which is the real impact of medication
on the cognitive functioning of these patients? Rehabilita-
tion programs should be adapted to cognitive impairment
profiles in bipolar disorder. These programs should ex-
plore benefits over other clinical and therapeutic aspects,
such as insight, compliance, or response to psychological
interventions.

Conclusions

In conclusion, a poorer performance was observed in all
bipolar groups with regard to verbal memory and execu-
tive function in relation to healthy comparison subjects,
suggesting stability or chronicity of cognitive deficits. Spe-
cific cognitive functions are impaired in bipolar patients
and seem to resemble those of schizophrenia patients, al-
though cognitive disturbances probably are more marked
in schizophrenia (19). Patients with a history of psychotic
symptoms, bipolar I type, a longer duration of illness, and
a large number of manic episodes are more likely to show
neuropsychological disturbances. These cognitive difficul-
ties in bipolar patients, especially related to verbal mem-
ory, may help explain the impairment in daily functioning,
even during remission. Prevention of relapse through a
suitable prophylactic treatment and psychoeducation (54)
might help reduce or prevent cognitive impairment in bi-
polar patients. These patients may benefit from neuropsy-
chological rehabilitation to minimize the effect of cogni-
tive dysfunction on their overall functioning.

Received Jan. 15, 2003; revision received Aug. 5, 2003; accepted
Aug. 7, 2003. From the Bipolar Disorders Program, Institut d’Investi-
gacions Biomédiques Agustí Pi Sunyer, Barcelona Stanley Research
Center, Barcelona, Spain; and the Department of Psychiatry, Hospital
Clinic, University of Barcelona. Address reprint requests to Dr. Vieta,
Clinical Institute of Psychiatry and Psychology Hospital Clinic, Univer-
sity of Barcelona, IDIBAPS, Villarroel 170, 08036-Barcelona, Spain;
evieta@clinic.ub.es (e-mail). 

Supported in part by grants from the Fundació Marató de TV3
(2510/01), the Fundació Roviralta, and the Stanley Medical Research
Institute. 

The authors thank Josep M. Sol, M.D., for his statistical help.

References

1. Basso MR, Lowery N, Neel J, Purdie R, Bornstein RA: Neuropsy-
chological impairment among manic, depressed, and mixed-
episode inpatients with bipolar disorder. Neuropsychology
2002; 16:84–91

2. Martinez-Aran A, Vieta E, Colom F, Reinares M, Benabarre A,
Gasto C, Salamero M: Cognitive dysfunctions in bipolar disor-
der: evidence of neuropsychological disturbances. Psychother
Psychosom 2000; 69:2–18

3. Bearden CE, Hoffman KM, Cannon TD: The neuropsychology
and neuroanatomy of bipolar affective disorder: a critical re-
view. Bipolar Disord 2001; 3:106–150

4. Quraishi S, Frangou S: Neuropsychology of bipolar disorder: a
review. J Affect Disord 2002; 72:209–226

5. Atre-Vaidya N, Taylor MA, Seidenberg M, Reed R, Perrine A,
Glick-Oberwise F: Cognitive deficits, psychopathology and psy-
chosocial functioning in bipolar mood disorder. Neuropsychia-
try Neuropsychol Behav Neurol 1998; 11:120–126

6. Van Gorp WG, Altshuler L, Theberge DC, Wilkins J, Dixon W:
Cognitive impairment in euthymic bipolar patients with and
without prior alcohol dependence. Arch Gen Psychiatry 1998;
55:41–46

7. Kessing LV: Cognitive impairment in the euthymic phase of af-
fective disorder. Psychol Med 1998; 28:1027–1038

8. Ferrier IN, Stanton BR, Kelly TP, Scott J: Neuropsychological
function in euthymic patients with bipolar disorder. Br J Psychi-
atry 1999; 175:246–251

9. Cavanagh JT, Van Beck M, Muir W, Blackwood DH: Case-control
study of neurocognitive function in euthymic patients with bi-
polar disorder: an association with mania. Br J Psychiatry
2002; 180:320–326

10. Clark L, Iversen SD, Goodwin GM: Sustained attention deficit in
bipolar disorder. Br J Psychiatry 2002; 180:313–319

11. Baumann B, Bogerts B: Neuroanatomical studies on bipolar
disorder. Br J Psychiatry 2001; 178:S142–S147

12. Benabarre A, Vieta E, Martinez-Aran A, Reinares M, Colom F,
Lomena F, Martin F, Valdes M: The somatics of psyche: struc-
tural neuromorphometry of bipolar disorder. Psychother Psy-
chosom 2002; 71:180–189

13. Ferrier IN, Thompson JM: Cognitive impairment in bipolar af-
fective disorder: implications for the bipolar diathesis. Br J Psy-
chiatry 2002; 180:293–295

14. Morice R: Cognitive inflexibility and pre-frontal dysfunction in
schizophrenia and mania. Br J Psychiatry 1990; 157:50–54

15. Altshuler LL: Bipolar disorder: are repeated episodes associ-
ated with neuroanatomic and cognitive changes? Biol Psychia-
try 1993; 33:563–565

16. Zubieta JK, Huguelet P, O’Neil RL, Giordani BJ: Cognitive func-
tion in euthymic bipolar I disorder. Psychiatry Res 2001; 102:9–
20

17. Fava GA: Subclinical symptoms in mood disorders: pathophys-
iological and therapeutic implications. Psychol Med 1999; 29:
47–61

18. Tohen M, Hennen J, Zarate CM Jr, Baldessarini RJ, Strakowski
SM, Stoll AL, Faedda GL, Suppes T, Gebre-Medhin P, Cohen BM:
Two-year syndromal and functional recovery in 219 cases of
first-episode major affective disorder with psychotic features.
Am J Psychiatry 2000; 157:220–228

19. Martinez-Aran A, Penades R, Vieta E, Colom F, Reinares M, Ben-
abarre A, Salamero M, Gasto C: Executive function in patients
with remitted bipolar disorder and schizophrenia and its rela-
tionship with functional outcome. Psychother Psychosom
2002; 71:39–46

20. Vieta E, Colom F, Martinez-Aran A: Chronicity, milder forms,
and cognitive impairment in bipolar disorder, in Bipolar Disor-
ders. Edited by Maj M, Akiskal HS, López-Ibor JJ, Sartorius N.
New York, John Wiley & Sons, 2002, pp 182–184

21. Hamilton M: A rating scale for depression. J Neurol Neurosurg
Psychiatry 1960; 23:56–62

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



270 Am J Psychiatry 161:2, February 2004

COGNITIVE FUNCTION IN BIPOLAR DISORDER

http://ajp.psychiatryonline.org

23. Colom F, Vieta E, Martinez-Aran A, Garcia-Garcia M, Reinares M,
Torrent C, Goikolea JM, Banús S, Salamero M: Spanish version
of a scale for the assessment of mania: validity and reliability
of the Young Mania Rating Scale. Med Clin (Barc) 2002; 119:
366–371

24. Kay SR, Fiszbein A, Opler LA: The Positive and Negative Syn-
drome Scale (PANSS) for schizophrenia. Schizophr Bull 1987;
13:261–276

25. Peralta V, Cuesta MJ: Psychometric properties of the positive
and negative syndrome scale (PANSS) in schizophrenia. Psychi-
atry Res 1994; 53:31–40

26. Lezak MD: Neuropsychological Assessment. New York, Oxford
University Press, 1995

27. Spreen O, Strauss E: A Compendium of Neuropsychological
Tests: Administration, Norms and Commentary. New York, Ox-
ford University Press, 1998

28. Wechsler D: Wechsler Adult Intelligence Scale—Revised. Cleve-
land, Psychological Corp, 1955

29. Heaton RK: The Wisconsin Card Sorting Test Manual. Odessa,
Fla, Psychological Assessment Resources, 1981

30. Golden CJ: Stroop Color and Word Test: A Manual for Clinical
and Experimental Uses. Wood Dale, Ill, Stoelting Co, 1978

31. Benton AL, Hamsher K: Multilingual Aphasia Examination.
Iowa City, University of Iowa, 1976

32. Reitan RM: Validity of the Trailmaking Test as an indication of
organic brain damage. Percept Mot Skills 1958; 8:271–276

33. Delis DC, Kramer JH, Kaplan E, Ober BA: The California Verbal
Learning Test Manual. New York, Psychological Corp, 1987

34. Wechsler D: The Wechsler Memory Scale—3rd ed. San Antonio,
Tex, Psychological Corp (Harcourt), 1997

35. McGrath J, Scheldt S, Welham J, Clair A: Performance on tests
sensitive to impaired executive ability in schizophrenia, mania
and well controls: acute and subacute phases. Schizophr Res
1997; 26:127–137

36. Clark L, Iversen SD, Goodwin GM: A neuropsychological investi-
gation of prefrontal cortex involvement in acute mania. Am J
Psychiatry 2001; 158:1605–1611

37. Squire LR: Memory and Brain. New York, Oxford University
Press, 1987

38. Trichard C, Martinot JL, Alagille M, Masure MC, Hardy P,
Ginestet D, Feline A: Time course of prefrontal lobe dysfunc-
tion in severely depressed in-patients: a longitudinal neuropsy-
chological study. Psychol Med 1995; 25:79–85

39. Martínez-Arán A, Vieta E, Colom F, Reinares M, Benabarre A,
Torrent C, Goikolea JM, Corbella B, Sánchez-Moreno J, Sala-
mero M: Neuropsychological performance in depressed and
euthymic bipolar patients. Neuropsychobiology 2002;
46(suppl 1):16–21

40. Albus M, Hubmann W, Wahlheim C, Sobizack N, Franz V, Mohr
F: Contrasts in neuropsychological test profile between pa-
tients with first-episode schizophrenia and first-episode affec-
tive disorders. Acta Psychiatr Scand 1996; 94:87–93

41. Tham A, Engelbrektson K, Mathe AA, Johnson L, Olsson E,
Aberg-Wistedt A: Impaired neuropsychological performance in
euthymic patients with recurring mood disorders. J Clin Psychi-
atry 1997; 58:26–29

42. Denicoff KD, Ali SO, Mirsky AF, Smith-Jackson EE, Leverich GS,
Duncan CC, Connell EG, Post RM: Relationship between prior
course of illness and neuropsychological functioning in pa-
tients with bipolar disorder. J Affect Disord 1999; 56:67–73

43. Colom F, Vieta E, Corbella B, Martinez-Aran A, Reinares M, Ben-
abarre A, Gastó C: Clinical factors associated to treatment non-
compliance in euthymic bipolar patients. J Clin Psychiatry
2000; 61:549–555

44. Post RM, Rubinow DR, Ballenger JC: Conditioning sensitization
and kindling: implications for course of affective illness, in
Neuropsychobiology of Mood Disorders. Edited by Post RM,
Ballenger JC. Baltimore, Williams & Wilkins, 1984, pp 432–466

45. Engelsmann F, Katz J, Ghadirian AM, Schachter D: Lithium and
memory: a long-term follow-up study. J Clin Psychopharmacol
1988; 8:207–212

46. Devinsky O: Cognitive and behavioral effects of antiepileptic
drugs. Epilepsia 1995; 36:S46–S65

47. Thompson PJ, Trimble MR: Anticonvulsant drugs and cognitive
functions. Epilepsia 1982; 23:531–544

48. Reinares M, Martínez-Arán A, Colom F, Benabarre A, Salamero
M, Vieta E: [Long-term effects of the treatment with risperi-
done versus conventional neuroleptics on the neuropsycho-
logical performance of euthymic bipolar patients.] Actas Esp
Psiquiatr 2000; 28:231–238 (Spanish)

49. Bilder RM, Goldman RS, Volavka J, Czobor P, Hoptman M, Sheit-
man B, Lindenmayer J-P, Citrome L, McEvoy J, Kunz M, Chakos
M, Cooper TB, Horowitz TL, Lieberman JA: Neurocognitive ef-
fects of clozapine, olanzapine, risperidone, and haloperidol in
patients with chronic schizophrenia or schizoaffective disorder.
Am J Psychiatry 2002; 159:1018–1028

50. Tohen M, Marneros A, Bowden C, Calabrese J, Greil W, Kouko-
poulis A, Belmaker H, Jacobs T, Robert MAS, Baker RW, William-
son D, Evans AR, Cassano G: Olanzapine versus lithium in
relapse prevention in bipolar disorder: a randomized double-
blind controlled 12-month clinical trial (abstract). Bipolar
Disord 2002; 4(suppl 1):135

51. Thompson PJ: Antidepressants and memory: a review. Hum
Psychopharmacol Clin Exp 1991; 6:72–90

52. Ketter TA, Calabrese JR: Stabilization of mood from below ver-
sus above baseline in bipolar disorder: a new nomenclature. J
Clin Psychiatry 2002; 63:146–151

53. Rubinsztein JS, Michael A, Paykel ES, Sahakian BJ: Cognitive im-
pairment in remission in bipolar affective disorder. Psychol
Med 2000; 30:1025–1036

54. Colom F, Vieta E, Martinez-Aran A, Reinares M, Goikolea JM,
Benabarre A, Torrent C, Comes M, Corbella B, Parramon G: A
randomized trial on the efficacy of group psychoeducation in
the prophylaxis of recurrences in remitted bipolar patients.
Arch Gen Psychiatry 2003; 60:402–407


