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Background

The issue of persistent cognitive deficits in euthymia is of profound importance
because of its potential as a trait marker for bipolar disorder. The residual
neurocognitive dysfunction in euthymic patients with bipolar disorder raises the
possibility of primary cognitive changes that are independent of mood state.

Aim

This study aimed to ascertain whether patients with bipolar | disorder show different
pattern and deficits in neuropsychological performance compared with well-matched
apparently healthy controls.

Patients and methods

Thirty euthymic bipolar | patients (Hamilton depression score <7 and Young mania
scale < 7) were recruited from the Institute of Psychiatry; they fulfilled the Diagnostic and
Statistical Manual of Mental Disorders, 4th ed. criteria for bipolar | disorder. We compared
them with 30 healthy controls for neurocognitive functions. We assessed them using

the Wechsler Adult Intelligence Scale (WAIS), the Wechsler Memory Scale (WMS), the
Continuous Performance Test (CPT), and the Wisconsin Card Sorting Test (WCST).
Results

Patients with bipolar | scored significantly lower in the total and all subscales of both
WAIS and WMS, almost in all domains of the tests than did the controls (P=0.000).
On the CPT, the control group had statistically significant fewer total commissions
(P=0.000) and fewer total omissions (P=0.003) than did bipolar | patients.

The patient group obtained worse scores compared with the controls in almost all the
subtests of WCST.

Conclusion

The present study highlighted that cognitive impairment persists in the euthymic phase
of bipolar disorder, which may represent a trait variable independent of mood state.
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Introduction

Comprehension of the extent of cognitive difficulties in
patients with bipolar disorder (BD) is currently a hot
focus of research. An accumulating body of evidence
research has shed light on the cognitive impairments
in patients with BD even during euthymic periods [1].

Study of persistent cognitive deficits in euthymic states of
bipolar patients is very important because of the possibility
of being a trait rather than a state marker for BD [2]. The
residual effects in executive functioning in euthymic
patients with BD raise the possibility of primary cognitive
changes that are independent of mood state [3].

Cognitive impairment is considered the last roadblock to
functional remission in patients with BD [4]. Various
clinical researches have addressed the social complication
of cognitive impairment and poor job performance [3].

Data have shown that patients with BD show impair-
ments in a wide variety of neuropsychological tasks,
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including attention, memory, and executive func-
tions [5,6]. Some clinical factors contribute toward
cognitive deficits in patients with BD such as the number
of episodes and duration of illness [7], chronicity, and
treatment non compliance [8].

Previous investigators have also documented that neuro-
cognitive deficits during euthymia seem to be negatively
related to poor clinical outcome and recovery [9,10] and
were strong predictors of poor quality of life [11].

Hypothesis

We hypothesized that euthymic patients with bipolar I
disorder would show an impairment in neurocognitive
performance compared with controls.

Aim

This study aimed to ascertain whether patients with
bipolar I disorder show different pattern and deficits in
neuropsychological performance compared with well-
matched apparently healthy controls.

DOI: 10.1097/01.XME.0000433325.69290.c9
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Patients and methods

We carried out a case—control study. The study protocol was
approved by the Ethical Committee of the Faculty of
Medicine, Ain Shams University. The study was carried out
at the outpatient department of the Institute of Psychiatry,
Ain Shams University, which is located in eastern Cairo,
serving as a catchment area for eastern and greater
Cairo. We enrolled 60 patients in this study, divided into
two groups: bipolar I patients’ group and control group.

Operational definition

Euthymic patients were patients who fulfilled the
Diagnostic and Statistical Manual of Mental Disorders, 4th ed.
(DSM-1V) criteria for BD I or II, reported being euthymic
for the last 6 months, and obtained scores of less than 7 on
the Hamilton Rating Scale for Depression (HRSD) and
less than 7 on the Young Mania Rating Scale (YMRS) [12].

Patient group

A sample of 30 patients in the euthymic phase of bipolar [
disorder who attended the outpatient clinic for follow-up
and medication was included in this study. The study
included equal numbers of Egyptian male and female
patients ranging in age from 18 to 50 years who could read
and write, and fulfilled the DSM-IV criteria for bipolar I
disorder and our operational definition.

In order to control for confounding effects, those who had
comorbid Axis I and Axis II conditions, a history of
substance misuse, or had received treatment with ECT in
the last 6 months, significant uncontrolled medical or
neurological diseases, and patients with learning disability
were excluded.

All participants were screened to determine eligibility for
participation in the study and potential participants were
asked to provide informed consent before enrollment.
Screening was performed through an interview form,
which examined demographic data, and psychiatric and
medical history. On the basis of response, individual
participants were approved to continue participation in
this study. Patients were recruited over a 6-month period
by the researchers. All patients were reinterviewed by
a senior professor of psychiatry to reconfirm the diagnosis.

Control group

The control group included 30 Egyptian apparently healthy
male and female participants. They were matched as far as
possible with the case group for age, sex, and other
demographic variables. Controls with a current and a past
history of psychiatric and medical illness were excluded.
They were recruited from among students, employees, and
workers of Ain Shams University.

The tools applied in this study were as follows.

Tools
The sample studied was subjected to the following:

(1) Structured Clinical Interview for DSM-IV [13], to
provide coverage of psychiatric diagnosis of bipolar II

disorder according to DSM-IV. We used the Arabic
version [14].

(2) YMRS [15]: this scale is one of the most frequently
utilized rating scales to assess manic symptoms and it
is administered by clinicians. The average scores on
the YMRS were 13 for minimal severity, 20 for mild,
26 for moderate, and 38 for severe. This scale was
used in the current research to ensure that the
patient was in symptomatic remission and his/her
score was less than 6.

(3) HRSD [16]: the HRSD was designed to measure the
severity of depressive symptoms in patients with a
primary depressive illness. The following norms were
used: very severe >23; severe 19-22; moderate
14-18; mild 8-13; and normal < 7.

(4) Wechsler Adult Intelligence Scale (WAIS) [17] was
used as an individually administered general intelli-
gence test reflected in both verbal and performance
abilities and as a broad assessment of cognitive
functions. It consists of 11 separate subtests, which
are broken into the verbal scale (six subtests) and the
performance scale (five subtests). Each patient
received a full-scale intelligence quotient (IQ) score,
a verbal 1Q score, a performance 1Q score, as well as
scaled scores on each of the subtests. We used the
Arabic standardized version [18].

(5) Wechsler Memory Scale (WMS) [19] was used to
assess memory functions; it includes information and
orientation questions, eight short-term memory
tasks, and four delayed recall trials. Summary scores
include the following: General Memory, Verbal
Memory, Visual Memory, Attention/Concentration,
and Delayed Recall. These indexes reflect distur-
bances in memory function and also show certain
disease-associated patterns of memory impairment.

(6) Continuous Performance Test [20] (CPT) is used as
a measure of sustained attention deficits. The CPT
requires participants to respond to predesignated
targets among stimuli that are presented at a rapid
fixed rate.

(7) Wisconsin Card Sorting Test (WCST), the computer-
ized version [21], is used to assess abstraction ability
and the ability to shift cognitive strategies in
response to changing environmental contingencies
and as a measure of frontal lobe executive function; it
also provides information on several aspects of
problem-solving behavior beyond such basic indices.

(8) Fahmy and El-Sherbini’s Social Classification Scale:
participants were classified into social class 1, 2, 3, and
4 according to an Egyptian classification developed by
Fahmy and El-Sherbini [22]. The -classification is
based on the following parameters: education of the
father, education and work of the mother, income,
crowding index, and sanitation.

(9) Information sheet: an information sheet was devised
to collect patient data on the following parameters:
name, sex, age, years of education, occupation,
diagnosis, specifier of diagnosis, previous hospitaliza-
tion, number of episodes, index episode, number
depressive episodes, number of manic episodes,
number of mixed episodes, history of psychotic
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features, average duration of episode (months),
average duration of illness (years), family history,
medications received, and physical health status.

Data processing and statistical analysis

All data were recorded and entered into a statistical
package on a compatible computer and varied. Analysis was
carried out using an SPSS, version 17 (SPSS Inc., Chicago,
Illinois, USA). The results were tabulated, grouped, and
statistically analyzed using the following tests.

Descriptive statistics (for quantitative data), as we used
mean (X) and # SD, and frequency with percentage (for
qualitative data). The Kolmogorov—Smirnov test was used
to study normality of data distribution. The Student
r-test used to test for significance of an independent
variable (to compare between two independent means).
¥’ was used to test the significant of the difference
between the frequencies of the different observations
(i.e. qualitative data). P value used to indicate the level
of significance was P less than 0.05, P less than 0.01 for a
highly significant difference, and P less than 0.001
for a very highly significant difference.

Results

Demographic data

The demographic characteristics of the euthymic bipolar
patients and controls, as shown in Table 1, showed that
the mean age of the participants in the control group was
not statistically significantly different from the mean age
of the patients in the bipolar I group (P = 0.058).

The mean years of education received were significantly
higher in the control group versus the bipolar 1 patients’
group, being 13.93 and 10.97 years, respectively (£ = 0.000).

There was no statistically significant difference in the
social class between the two groups, with the majority of
the patients in the bipolar I group in the low social class
(43.3%) and the majority of the participants in the control
group in the low middle social class (43.3%) (P = 0.269).

Even though there was no statistically significant
difference in occupation, the majority of bipolar I patients
(almost 75%) were either unemployed (26.7%), manual
workers (23.3%), or housewives (23.3%), whereas the
majority of controls were either unemployed (26.7%),
professionals (26.7%), or housewives (23.3%), perhaps
reflecting the difference in the years of education.

There was also no statistically significant difference in
marital status between the two groups, as the majority of
the patients in the bipolar I group (56.7%) and the
participants in the control group (60%) were not married
(P =0.500).

Clinical characteristics

All patients were euthymic for at least 6 months at the
time of testing; most of them reported histories of
predominantly manic episodes (mean number 3.27
episode) with a mean duration of episodes of 1.97
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months. They developed their illness at 20.83 years of
age, with an average duration of illness of 7.83 years
(Table 2).

Performance in neurocognitive functions

Bipolar 1 patients scored significantly lower on all
subscales of the WAIS, and also on the verbal, perfor-
mance, and total scores (P = 0.000) (Table 3). On almost
all domains of the WMS, the control group obtained a
statistically significantly higher mean score than did
bipolar I patients (P = 0.000) (Table 4).

On the CPT; the control group had statistically very highly
significant fewer total commissions (P = 0.000) and fewer
total omissions (£ = 0.003) than did bipolar I patients. The
control group had statistically significantly longer median
delay (P=0.039) and average delay (P =0.034) than
patients with bipolar I disorder (Table 5).

On the WCST, the control group had statistically sig-
nificant lower percentage of errors, higher percentage of
conceptual level responses, more categories completed,
fewer failures to maintain set, lower learning to learn
category and statistically highly significantly lower percen-
tage of perseverative responses (P = 0.001), percentage of
perseverative errors (P =0.002), and percentage of non-
perseverative errors (P = 0.006) (Table 6).

Discussion

BD is a relatively common disabling illness characterized
by recurrent episodes of mania and depression. These
pathological mood states have a clear impact on cognitive
functions [23].

These cognitive impairment can be transient (state
related), occurring during the symptomatic phase of the
illness, or may be enduring (trait or scar related), which
persists in the euthymic periods and is associated
with psychosocial difficulties [24-26] Furthermore, many
studies have provided evidence that the cognitive impair-
ment in euthymic bipolar patients is to a large extent
comparable with that of symptomatic bipolar patients [27].

Our findings clarified the presence of significant deficits
across a range of neurocognitive tests in euthymic
patients with bipolar I disorder when compared with
a matched healthy controls.

Executive functions

Executive functions encompass a group of higher level
cognitive processes including strategic planning, problem
solving, working memory, strategy development, ability to
shift cognitive strategy, inhibitory control, and cognitive
flexibility [21,28].

We assessed the executive function in our study using the
CPT and WCST. Data obtained from CPT showed that
euthymic patients scored higher in the total errors and
perseverative errors, which reflect difficulty in cognitive
flexibility, and they also obtained worse scores in the total
correct answers than the healthy controls.
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Table 1 Demographic characteristics: bipolar | patients vs. controls

Bipolar | (n=30) [N (9%)] Controls (n=30) [N (%)] Test P value
Age (mean £ SD) (years) 28.67 £ 7.241 25.77+3.875 t=1.93 0.058 (NS)
Years of education (mean =+ SD) 10.97+2.942 13.93+2.664 t=-4.09 0.000 (VHS)
Sex
Male 15 (50) 15 (50) %2=1.000, d.f=1 0.602 (NS)
Female 15 (50) 15 (50)
Social class
Middle 4 (13.3) 7 (23.3) XQ=3.931, d.f.=8 0.269 (NS)
Low middle 10 (33.3) 13 (43.3)
Low 13 (43.3) 6 (20.6)
Very low 3(10) 4 (13.3)
Occupation
Unemployed 8 (26.7) 8 (26.7) XQ=2.933, d.f.=5 0.710 (NS)
Manual 7 (23.3) 3 (10)
Skilled 2 (6.7) 2 (6.7)
Clerical 2 (6.7) 2 (6.7)
Professional 4 (13.3) 8 (26.7)
Housewife 7 (23.3) 7 (23.3)
Marital status
Not married 17 (56.7) 18 (60) 12=0.793, d.f.=1 0.500 (NS)
Married 13 (43.3) 12 (40)

NS, not significant; VHS, very highly significant.

Table 2 Clinical characteristics: bipolar |

Number of depressive Number of manic Number of hypomanic

Total number of episodes episodes episodes episodes
5.731(2.62) 1.6+(1.75) 3.27+2.67 0
Number of mixed episodes Age of onset Average duration of episode (months) Average duration of illness (years)
0.87+2.193 20.831+6.828 1.971+1.29 7.8314.41
Table 3 Wechsler Adult Intelligence Scale: bipolar | patients vs. controls
Bipolar | (n=30) Control (n=30)
Abilities assessed (mean+ SD) (mean+ SD) Test P value
Verbal 1Q Gilobal verbal function 93.57+7.436 110.67+11.391 t=-6.885 0.000 (VHS)
Performance 1Q Gilobal performance function 94.87£5.794 114.07£13.290 t=-7254 0.000 (VHS)
Total 1Q General intellectual capacity 93.43+6.350 112.53+11.476 t=-"7.976 0.000 (VHS)
Comprehension Social common sense 11.47+1.961 13.53+1.432 t=-4.662 0.000 (VHS)
Organization of information
Digit span Immediate memory 6.90+1.605 9.87+2.700 t=-5.173 0.000 (VHS)
Auditory imagination
Arithmetic Mathematical processes 7.331£2.339 10.983+1.552 t=-7.024 0.000 (VHS)
Similarities Abstract thinking 8.83+2.379 12.40+1.522 t=-6.916 0.000 (VHS)
Picture completion Visual perception 9.70+1.393 11.67+£1.729 t=-4.851 0.000 (VHS)
Visual imagination
Block design Visual perception 7.37£2.008 9.93+£2.273 t=-4.635 0.000 (VHS)
Visiomotor abilities
Digit symbol Immediate memory 9.90+2.023 14.20+2.631 t=-7.096 0.000 (VHS)
Visiomotor coordination
1Q, intelligence quotient; VHS, very highly significant.
Table 4 Wechsler Memory Scale: bipolar | patients vs. controls
Bipolar | (n=30) (mean+SD) Control (n=30) (mean=*SD) Test P value
Information and orientation 12.83+2.408 14.00+0.000 t=-2.654 0.013 (significant)
Digit span backwards 4.07 £1.552 8.93+1.799 t=-11.218 0.000 (VHS)
Digit span forwards 5.67+1.683 9.87+1.279 t=-11.303 0.000 (VHS)
Visual memory span backwards 4.23+1.813 7.20+1.495 t=-6.914 0.000 (VHS)
Visual memory span forwards 6.40+2.044 8.20+1.243 t=-4.121 0.000 (VHS)
Visual paired association | 6.70+3.098 14.13+2.515 t=-10.203 0.000 (VHS)
Visual paired association Il 3.23+1.073 5.93+0.254 t=-13.417 0.000 (VHS)
Verbal paired association | 9.57+4.783 15.07 £2.840 t=-5.416 0.000 (VHS)
Verbal paired association Il 4.33+1.539 753+ 0.629 t=-10.544 0.000 (VHS)

The overall subtests measure immediate and delayed components of verbal memory, verbal and figural stimuli, visual memory, immediate recall,
episodic memory, and visuospatial constructing ability.
VHS, very highly significant.
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Table 5 Continuous Performance Test: bipolar | patients vs. controls

Bipolar | (1=30) (mean+SD) Control (n=30) (mean£SD) Test P value
Total commissions 11.271+8.996 4.20%0.997 t=4.279 0.000 (VHS)
Total omissions 10.63+10.594 4.20+1.627 t=3.287 0.003 (HS)
Median delay 517.490 1 77.445 570.234+111.845 t=-2.124 0.039 (significant)
Average delay 513.943+70.5619 561.08+95.730 t=-2.172 0.034 (significant)
CPT assesses sustained attention, concentration, reaction time, impulsivity, and working memory.
CPT, Continuous Performance Test; HS, highly significant; VHS, very highly significant.
Table 6 Wisconsin Card Sorting Test: bipolar | patients vs. controls

Bipolar | (n=30) (mean£SD) Control (n=30) (mean*SD) Test P value

%Error 35.47 £15.870 19.27£5.369 t=5.296 0.000 (VHS)
%Perseverative response 24.63+18.582 12.93+5.477 t=3.308 0.002 (HS)
%UPerseverative error 20.67+14.177 10.87+3.213 t=3.693 0.001 (HS)
%Nonperseverative error 14.87 +8.966 9.67+4.130 t=2.885 0.006(HS)
%Conceptual level response 55.43+19.838 75.27 £6.097 t=-5.234 0.000 (VHS)
Categories completed 4.40+1.793 6.00+0.000 t=-4.888 0.000 (VHS)
Number of trials to complete one category 14.87 £5.746 14.47 £5.800 t=0.268 0.789 (NS)
Failure to maintain set 1.47+1.224 0.20%0.551 t=5.168 0.000 (VHS)
Learning to Learn -9.1777+13.03349 0.7753 t=-4.155 0.000 (VHS)

WCST assesses prefrontal lobe, executive functions, problem solving, strategies across changing stimuli, strategic planning, ability to shift cognitive

sets, abstract and concept formation, and working memory.

HS, highly significant; VHS, very highly significant; WCST, Wisconsin Card Sorting Test.

Our study showed that there was a statistically significant
difference in performance in WCST between bipolar 1
patients and controls in almost all domains (except on
number of trials to complete one category) (%error,
%perseverative response, %perseverative error, %concep-
tual level response).

Differences between bipolar I patients and control
participants were supported by some findings from the
literature, whereas others did not.

"The extent to which executive dysfunction recovers during
remission remains controversial. A number of studies,
including our research, have suggested that executive
function impairment remains during the euthymic phase
and may represent an intrinsic factor to BD [29,30].

In a recent investigation, Torralva e @/ [31] found a
significant difference in the executive function perfor-
mance between bipolar patients and control using two
experimental tasks (the Multiple Errands Test-Hospital
Version and the Hotel Task). Other investigators used
different assessment tools and showed a trend toward a
higher number of WCST perseverative errors compared
with healthy controls [32]. Similarly, Hsiao ez @/ [33] found
that the bipolar I group performed poorly compared with
the control group on measures of executive function
using the Trail Making Test part B indicating difficulties
with set shifting. Also, Dittmann ¢z @/ [34] found that
bipolar patients showed significantly lower scores in tests of
executive functions than healthy controls. In their study,
they used the Semantic Fluency subtest of the Repeatable
Battery for the Assessment of Neuropsychological Status to
measure executive functioning.

Similarly, Kolur ez /. [35], using the WCST for cognitive
flexibility, working memory, problem-solving, and set-
shifting abilities; the Stroop Color Word Association Test
(SCWT) for selective attention and executive function;

and the Tower of London test for forward planning and
working memory, concluded that euthymic bipolar I
patients showed impairment on tasks of executive
functioning and concluded that they are possibly trait
abnormalities.

In contrast to the above findings, Van Gorp ¢z a/. [36]
assessed executive function using the Controlled Oral
Word Association Test (CWAT) and the WCST in a group
of euthymic bipolar I patients with alcohol abuse
comorbidity. Half of the patients had a history of alcohol
abuse. They found that all patients performed similar to
the controls on the CWAT. However, those with a history
of alcohol abuse showed impairment in the WCST,
particularly in the number of categories achieved, whereas
those without such a history performed as well as controls.
Also, Rubinsztein ez a/. [37] used the CANTAB battery
to compare euthymic bipolar I patients with controls.
No deficit was observed in the patients’ ability to solve
problems correctly but they took much longer than
controls to make their decisions.

The contradiction in these results could be attributed to
the use of different assessment tools and perhaps
different inclusion criteria.

Memory

Memory deficits have been suggested to be a core
cognitive deficit associated with acute mania [3]. How-
ever, evidence indicates that functional recovery of all
memory symptoms is not completed [38] and persists
during the asymptomatic phase of the disease.

Visual memory

Our study indicates that visual memory as examined by
the visual memory subscale of WMS was significantly
impaired in the group of bipolar patients compared
with healthy controls. Our results are in agreement with
a previous investigation that consistently found, using
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a variety of measures, that explicit visual memory is
impaired in euthymic bipolar patients [5,27,39,40].

Verbal memory

Verbal memory function includes measures of immediate,
recall, and recognition [19]. Most studies have reported
that there are deficits in verbal memory in patients with
euthymic BD [8,27,41,42]. Similarly, Simonsen ez /. [42]
found that bipolar I patients had poorer verbal memory
and recall using WMS and the California Verbal Learning
Task compared with the control group.

Reports on the assessment of verbal memory function in
bipolar patients across a range of mood states have
clarified that recognition and recall are impaired in the
symptomatic phase of the illness; however, impaired
recall only persists in the euthymic state [1,32].

Our study confirmed that recall memory (which is a
subtype of explicit declarative memory) is significantly
impaired in euthymic bipolar I patients; thus, our results
are in agreement with those of previous investigators in
this field [43,44].

Working memory

Working memory is the ability to temporarily store and
simultaneously manipulate information [45]. In our study,
we used different parameters to assess working memory
such as the CPT; digit span backward, and WCST.

Our euthymic patients made more omission and commis-
sion errors in the CPT than did the controls and they
also scored lower in digit span backwards, which is
a presumably a measure of working memory.

Data obtained in the current study confirmed a previous
report by Watson ¢z @/. [46]. In a similar study, Hsiao
et al. [33] reported results showing poorer performance by
bipolar I patients on working memory compared with the
control group.

In contrast to these findings, some reports highlighted
that working memory is impaired only in symptomatic
patients and not in periods of euthymia [47-49].

The discrepancies in the different reports may be related
to the methods of assessment as working memory is a
multicomponent system that requires assessment of
different tasks.

Attention

Impaired sustained attention may represent a trait
marker for BP related to vulnerability to the disorder at
a structural and/or a neurochemical level [50]. Our study
found a statistically significant difference in performance
between all patients and controls on CPT, with patients
showing significantly more total omissions and commis-
sions and shorter median and average delays than
controls. This suggests that euthymic bipolar I patients
show more deficits in sustained attention than controls.

Our findings were also in agreement with the study
carried out by Burdick er @/. [27], who concluded that
attention is impaired when assessed by MATRICS in

a sample of 80 bipolar patients compared with controls.
Moreover, Kolur er 4/ [35] carried out a study on 30
euthymic bipolar I patients and 30 matched healthy
controls, who were assessed for sustained attention. The
tests used were the CPT, the Trail Making Test part A
and part B, and the SCWT; the bipolar group showed
impairment on tasks of sustained attention. In conclu-
sion, different investigators have reported that observed
impairments in sustained attention during mania or
depression did not show complete remission during
euthymia [3,51].

Arttentional and executive functions are critical to
academic and professional success and may reflect the
disability associated with illness [23].

General intellectual abilities

Our study found a statistically very highly significant
difference in performance on all domains of WAIS
between the patient and the control groups, with the
patient group showing a poorer performance.

Despite the apparent difference between the groups, it is
difficult to state whether this difference is a consequence
of BD or not as our sample was cross-sectional. It is
possible that this difference predated the onset of the
illness and that this is a chance association, or that it
might be because of confounding factors (e.g. effect of
years of education) or that there is a genuine causal
association. A more robust method would be a long-
itudinal study measuring premorbid 1Q, for example,
using the National Adult Reading Test (NART) and
comparing it with current IQ, which would be more
accurate in inferring whether this difference was a
consequence of BD or not. Unfortunately, there is no
Arabic version of the NART.

Similar studies comparing IQ have shown mixed results,
and studies comparing bipolar I and control have also
differed in their findings.

Simonsen ¢ al. [42] used the NART and WAIS for
assessment of the patients and controls enrolled in his
study. The study groups did not differ significantly on
premorbid 1Q estimated by the NART. However, current
IQ, assessed using the WAIS, differed significantly
between the groups. Bipolar I patients group had lower
scores compared to the healthy control group.

In the work of Morice [52], a group of 20 bipolar I
patients were examined, most of whom had recovered
from a manic episode. Bipolar I patients tended to score
lower on almost all the performance 1Q subtests, although
there were no significant differences between their
overall I1Q scores and that of the controls.

Coffman e a/ [53] compared controls with bipolar I
patients who were in remission according to the authors’
own clinical judgment and had a history of psychosis during
episodes. There were no group differences in 1Q. Similarly,
in the study by Sapin ¢z /. [54], no differences were found
between bipolar I patients and controls; unfortunately, they
used the Altus Brief Intelligence Test (a measure of verbal
intelligence) instead of more widely used tests. A number
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of studies have used the NART to measure premorbid
intelligence in bipolar patients. Ferrier ez 4/ [55] and
Rubinsztein ez al. [37] found no differences between
euthymic bipolar I patients and controls.

The neurobiological substrates of cognitive dysfunction
Deficits in neuropsychological testing can provide in-
sights into the underlying neurobiological process in BD.
The most consistent structural neuroimaging studies
showed an abnormal reduction in prefrontal cortical gray
matter volume in patients with BD, a finding that is
consistent with executive dysfunction [56,57].

Impairments in selective attention and attentional shift
were attributed to dysfunction in the dorsolateral
prefrontal cortex [56] and anterior cingulated gyrus [58].

Memory dysfunction is suggested to be because of
abnormalities in the temporal lobe, amygdala, basal
ganglia, and frontostriatal structures [23]. However, the
structural brain abnormalities observed in BP and their
corresponding functional deficits remain unknown [59].

Conclusion

Our findings support the presence of neurocognitive
impairments that persist in the euthymic phase and may
represent a trait variable independent of mood state.

The persistence of these deficits necessitates including
neurocognitive assessment in routine investigation in all
stages of the bipolar illness and should receive specific
attention in future research to study its impact on social
and occupational functioning.

Limitations

Although our study was one of only a few to compare
cognitive functions in euthymic bipolar I and healthy
controls, our study was limited by the sample size; thus,
caution should be exercised in generalization of the
results of this study and more research should be carried
out on larger samples to replicate these results.

One of the limitations of this study is the difference in the
educational attainment of the case group versus the control
group. According to Glahn ¢ @/. [60], educational attainment
should not be used to match patients and comparison
participants, as appropriate matching of patients and controls
is complex, given that cognitive aptitude and achievement
measures may be affected by the disease process.

Another limitation of our study was that it was cross-
sectional in nature and although it helped identify
associations, it was difficult to infer causality in relation-
ships. A longitudinal study would help answer many
questions in this area.

It is worth noting that all our patients were receiving
mood stabilizers, antidepressants, or antipsychotics; thus,
the effect of medication on cognitive functioning cannot
be discounted.

Cognition in euthymic bipolar patients Radwan et al. 203

Acknowledgements

The authors would like to thank Mostafa Kamel Ismail and Afaf Hamed
Khalil professors of psychiatry, Ain Shams University (Cairo, Egypt), for
their valuable guidance throughout the work. Also, they are grateful to
Dr Suzan Elkholy, consultant clinical psychologist, for her support in
interpretation of the results. They are also indebted to the research
team at the institute of psychiatry. Last, but never the least, thanks are
due to all the participants in this study for their time, effort, and help.

Conflicts of interest
There are no conflicts of interest.

References

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

2 Ferrier |, Thompson J. Cognitive impairment in bipolar affective
disorder: implications for the bipolar diathesis. Br J Psychiatry 2002; 180:
293-295.

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

4 Kelly T. Is donepezil useful for improving cognitive dysfunction in bipolar
disorder? J Affect Disord 2008; 107:237-240.

5 Thompson JM, Gallagher P, Hughes JH, Watson S, Gray JM, Ferrier N,
Young AH. Neurocognitive impairment in euthymic patients with bipolar affective
disorder. Br J Psychiatry 2006; 186:32-40.

6 Zubeita JK, Huguelet P, O'Neil RL, Giordani BJ. Cognitive function in eu-
thymic bipolar | disorder. Psychiatry Res 2001; 102:9-20.

7 Elshahawi HH, Essawi H, Rabie MA, Mansour M, Beshry ZA, Mansour AN.
Cognitive functions among euthymic bipolar | patients after a single
manic episode versus recurrent episodes. J Affect Disord 2011; 130:
180-191.

8 Martinez-Aran A, Vieta E, Colom F, Torrent C, Sanchez-Moreno J, Reinares M,
et al. Cognitive impairment in euthymic bipolar patients: implications for
clinical and functional outcome. Bipolar Disord 2004; 6:224-232.

9 Yates DB, Ditteman S, Kapczinski F, Trentini CM. Cognitive abilities and
clinical variables in bipolar | depressed and euthymic patients and controls.
J Psychiatr Res 2011; 45:495-504.

10 Rosa AR, Reinares M, Franco C, Comes M. Clinical predictors of functional
outcome of bipolar depressed and euthymi patients in remission. Bipolar
Disord 2009; 11:401-4009.

11 Brissos S, Dias VV, Kapczinski F. Cognitive performance and quality of life in
bipolar disorder. Can J Psychiatry 2008; 53:517-523.

12 Dias VV, Brissos S, Frey BN, Andreazza AC, Cardoso C, Kapczinski F.
Cognitive function and serum levels of brain-derived neurotrophic factor in
patients with bipolar disorder. Bipolar Disord 2009; 11:663-671.

13 First MB, Spitzer RL, Williams W, Gibbon M. Structured Clinical Interview
for DSM-IV Axis | Disorders (SCID-1) in Handbook of Psychiatric Measures.
Washington: American Psychiatric Association; 1995.

14 El-Missiry A, Sorour A, Sadek A, Fahy TA, Mawgoud M, Asaad T. Homicide
and psychiatric illness: an Egyptian study [MD thesis]. Cairo, Egypt: Faculty
of Medicine, Ain Shams University. 2004;.

15 Young RC, Biggs JT, Ziegler VE, Meyer DA. A rating scale for mania: relia-
bility, validity and sensitivity. Br J Psychiatry 1978; 133:429-435.

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

17 Wechsler D. Wechsler Adult Intelligence Scale-revised (WAIS-R) manual.
New York: Psychological Corporation; 1981.

18 Melika LK. Wechsler Adult Intelligence Scale-Arabic version. Cairo, Egypt:
El-Nahda Arabic Library; 1996.

19 Wechsler D. Wechsler Memory Scale-Revised. New York: Psychological
Corporation; 1987.

20 Conners CK. Conners’ continuous performance test Il: computer program
for Windows technical guide and software manual. North Tonawanda, NY:
Multi-Health Systems; 2000.

21 Heaton RK, Chelune GlJ, Talley JL, Kay GG, Curtiss G. Computerised
Wisconsin Card Sort Task Version 4 (WCST). Lutz, FL, USA: Psychological
Assessment Resources; 2003.

22 Fahmy S, El-Sherbini AF. Determining simple parameters for social classifi-
cation for health research. Bull High Inst Pub Health 1988; 13:95-108.

23 Goodwin GM, Martinez-Aran A, Glahn DC, Vieta E. Cognitive impairment in
bipolar disorder: neurodevelopment or neurodegeneration? An ECNP expert
meeting report. Eur Neuropsychopharmacol 2008; 18:787-793.

24 Arts B, Jabben N, Krabbendam L, Van Os J. A 2-year naturalistic study on
cognitive functioning in bipolar disorder. Acta Psychiatr Scand 2011; 123:
190-205.

Copyright © Middle East Current Psychiatry. Unauthorized reproduction of this article is prohibited.



204 Middle East Current Psychiatry

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Latalovaa K, Prasko J, Diveky T, Velartova H, Van Os J. Cognitive impairment
in bipolar disorder. Biomed Pap Med Fac Univ Palacky Olomouc Czech
Repub 2011; 155:19-26.

Strakowski SM, Adler CM, Holland SK, Mills N, DelBello MP. A preliminary
fMRI study of sustained attention in euthymic, unmedicated bipolar disorder.
Neuropsychopharmacolgy 2004; 29:1734-1740.

Burdick KE, Goldberg TE, Cornblatt BA, Keefe RS, Gopin CB, DeRosse P,
et al. The MATRICS consensus cognitive battery in patients with bipolar |
disorder. Neuropsychopharmacology 2011; 36:1587-1592.

Struss DT, Levine B. Adult clinical neuropsychology: lessons from studies of
the frontal lobes. Annu Rev Psychol 2002; 53:401-433.

Gildengers AG, Butters MA, Chisholm D, Anderson SJ, Begley A, Holm M,
et al. Cogpnition in older adults with bipolar disorder versus major depressive
disorder. Bipolar Disord 2012; 14:198-205.

Jamrozinski K. Do euthymic bipolar patients have normal cognitive
functioning? Curr Opin Psychiatry 2010; 23:255-260.

Torralva T, Strejilevicha S, Gleichgerrchta E, Rocaa M, Martinoc D,
Cetkovicha M, Manesa F. Deficits in tasks of executive functioning that
mimic real-life scenarios in bipolar disorder. Bipolar Disord 2012; 14:
118-125.

Carla T, Martinez-Aran A, Daban C, Sanchez-Moreno J, Comes M,
Goikolea J, et al. Differences between bipolar | and Il patients regarding
neurocognitive performance. Ann Gen Psychiatry 2006; 5:5232.

Hsiao YL, Wu YS, Wu JYW, Hsu MH, Chen HC, Lee SY, et al.
Neuropsychological functions in patients with bipolar | and bipolar Il
disorder. Bipolar Disord 2009; 11:547-554.

Dittmann S, Hennig-Fast K, Gerber S, Seemiiller F, Riedel M,
Emanuel Severus W, et al. Cognitive functioning in euthymic bipolar | and
bipolar Il patients. Bipolar Disord 2008; 10:877-887.

Kolur US, Reddy YCJ, John JP. Sustained attention and executive functions
in euthymic young people with bipolar disorder. Br J Psychiatry 2006;
189:453-458.

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

Rubinsztein JS, Micahel A, Paykel ES, Sahakian BJ. Cognitive impairment in
remission in bipolar affective disorder. Psychol Med 2000; 30:1025-1036.

Ferrier IN, Chowdhury R, Thompson JM, Watson S, Young AH. Neuro-
cognitive function in unaffected first-degree relatives of patients with bipolar
disorder: a preliminary report. Bipolar Disord 2004; 6:319-322.

Deckerback T, Dougherty DD, Savage C, McMurrich S, Fischman AJ,
Nierenberg A, et al. Impaired recruitment of the dorsolateral prefrontal cortex
and hippocampus during encoding in bipolar disorder. Biol Psychiatry 2006;
59:138-146.

Altshuler LL, Ventura J, van Gorp WG, Green MF, Theberge DC, Mintz J.
Neurocognitive function in clinically stable men with bipolar | disorder or
schizophrenia and normal control subjects. Biol Psychiatry 2004; 56:
560-569.

Depp CA, Moore DJ, Sitzer D, Palmer BW, Eyler LT, Roesch S, et al. Neuro-
cognitive impairment in middle-aged and older adults with bipolar disorder:

comparison to schizophrenia and normal comparison subjects. J Affect
Disord 2007; 101:201-209.

42

43

44

45

a6

47

48

49

50

51

52

53

54

55

56

57

58

59

60

Simonsen C, Sundet K, Vaskinn A, Birkenaes AB, Engh JA, Hansen CF, et al.
Neurocognitive profiles in bipolar | and bipolar Il disorder: differences in
pattern and magnitude of dysfunction. Bipolar Disord 2008; 10:245-255.

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

Quraeshi S, Fangon S. Neuropsychology of bipolar disorder: a review.
J Affect Disord 2002; 72:209-226.

Baddeley AD. Is working memory still working? Am Psychol 2002; 56:
851-859.

Watson S, Thompson JM, Ritchie JC, Nicol Ferrier I, Young AH. Neu-
ropsychological impairment in bipolar disorder: the relationship with gluco-
corticoid receptor function. Bipolar Disord 2006; 8:85-90.

Larson ER, Shear PK, Krikorian R, Welge J, Strakowski SM. Working memory
and inhibitory control among manic and euthymic patients with bipolar dis-
order. J Int Neuropsychol Soc 2005; 11:163-172.

McGrath BM, Wessels PH, Bell EC, Ulrich M, Silverstone PH. Neurobiolo-
gical findings in bipolar Il disorder compared with findings in bipolar |
disorder. Can J Psychiatry 2004; 49:794-801.

Sweeney JA, Kmiec JA, Kupfer DJ. Neuropsychological impairments in
bipolar and unipolar mood disorders on the CANTAB neurocognitive battery.
Biol Psychiatry 2000; 48:674-685.

Goldberg JF, Burdick KE. Cognitive impairment in bipolar disorder: a guide
for clinicians. Washington, DC: American Psychiatric Publishing Inc; 2008.

Liu SK, Chiu CH, Chang CJ, Hwang TJ, Hwu HG, Chen WJ. Deficits in
sustained attention in schizophrenia and affective disorders: stable versus
state dependent markers. Am J Psychiatry 2002; 159:975-982.

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

Coffman JA, Bornstein RA, Olson SC, Schwarzkopf SB, Nasrallah HA.
Cognitive impairment and cerebral structure by MRI in bipolar disorder. Biol
Psychiatry 1990; 27:1188-1196.

Sapin LR, Berrettini WH, Nurnberger JRJI, Rothblat LA. Mediational factors
underlying cognitive changes and laterality in affective illness. Biol Psychiatry
1987; 22:979-986.

Ferrier IN, Stanton BR, Kelly TP, Scott J. Neuropsychological function in eu-
thymic patients with bipolar disorder. Br J Psychiatry 1999; 175:246-251.

Cato MA, Delis DC, Abildskov TJ, Bigler E. Assessing the elusive cognitive
deficits associated with ventromedial prefrontal damage: a case of a mod-
ern-day Phineas Gage. J Int Neuropsychol Soc 2004; 10:453-465.

Abood Z, Sharkey A, Webb M, Kelly A, Gill M. Are patients with bipolar
affective disorder socially disadvantaged? A comparison with a control
group. Bipolar Disord 2002; 4:234-248.

Alloy LB, Abramson LY, Walshaw PD, Keyser J, Gerstein RK. A cognitive
vulnerability-stress perspective on bipolar spectrum disorders in a normative
adolescent brain, cognitive, and emotional development context. Dev
Psychopathol 2006; 18:1055-1103.

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

Glahn DC, Bearden CE, Bowden CL, Soares JC. Reduced educational
attainment in bipolar disorder. J Affect Disord 2006; 92:309-312.

Copyright © Middle East Current Psychiatry. Unauthorized reproduction of this article is prohibited.



