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Abstract

Background: There is a debate about the influence of executive
functioning impairment in the functionality of Bipolar Disorder Type
I, even when euthymic (EutBDI). The aim of this study was to explore
this relationship, taking functional outcome from a multidimensional
point of view. Methods: An extended neuropsychological battery of
executive tests and measures of social functioning were administered
to 31 EutBDI and 25 non-psychiatric patients. Percentage of patients
scoring lower than -1.64 SD was calculated for each executive measure.
This was compared in terms of clinical features to those with normal
performance. Partial correlations and ANCOVA were applied between
psychosocial and executive variables within the EutBDI-group. Results:
Patients reached poorer scores in mental flexibility, plan implementing,
set-shifting, and fluency (p<0.05). 76% of patients performed poorly on
some of the executive tests, although only around 1/3 reached a clinical
deficit (<-1.64SD). Executive functioning was related to some clinical,
evolution, and treatment variables. A better use of leisure time, higher
competence for independent living and holding a skilled type of profession
were significantly associated with a better performance on planning, set-
shifting, and fluency tasks. Conclusions: Persistent executive deficits
in EutBDI may be related to their frequently reported difficulties in
personaland occupational adjustment.

Keywords: Bipolar disorder, euthymia, executive functions, planning, set-
shifting, fluency.

Resumen

El rendimiento cognitivo ejecutivo afecta al funcionamiento general
de pacientes ambulatorios eutimicos con trastorno bipolar tipo I.
Antecedentes: existe un debate sobre la influencia de los déficits de
funciones cognitivas ejecutivas en la funcionalidad de los pacientes con
Trastorno Bipolar Tipo I (TB-I), incluso aquellos eutimicos. Nuestro
objetivo es explorar esta relacién de forma multidimensional. Método:
se administré una amplia baterfa de tests neuropsicoldgicos y ejecutivos
en una muestra de 31 TB-I eutimicos y 25 adultos sanos. Porcentajes de
pacientes puntuando por debajo de -1.64DE se calcularon para cada medida
ejecutiva, compardndolos clinicamente con aquellos con ejecuciones
normales. Se aplicaron correlaciones parciales y ANCOVAS entre cada
variable psicosocial y ejecutiva del grupo TB-I. Resultados: los pacientes
puntuaron peor en flexibilidad mental, implementacion de planes, atencién
divididay fluencia (p<0.05). Un 76% de los pacientes realizaron pobremente
los test ejecutivos, pero solo 1/3 alcanzé déficit clinico (<-1.64 SD). La
funcién ejecutiva se relacioné con determinadas variables clinicas, de
evolucion y de tratamiento. Mejores resultados en tareas de planificacion,
atencion dividida y fluencia se asociaron con un mejor uso del tiempo
libre, mayores competencias para vivir independientemente y disfrutar
de una profesion compleja. Conclusiones: los déficits persistentes en las
funciones ejecutivas en pacientes bipolares eutimicos pueden relacionarse
con las dificultades que refieren en su ajuste personal y ocupacional.

Palabras clave: trastorno bipolar, eutimia, funciones ejecutivas, planifi-
cacion, atencion, fluencia.

Cognitive executive performances influences functional
outcomes in euthymic Type I bipolar disorder outpatients

Bipolar disorder type I (BDI) is a severe and persistent disease.
Patients fluctuate between depressive, maniac, or mixed episodes
and relative asymptomatic periods (euthymia). Nevertheless, up to
60% of bipolar patients do not recover their previous functional
level in the social or occupational areas, even when euthymic
(MacQueen, Young, & Joffe, 2001).
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Although there is neither a consistent definition of functional
outcome, nor a globally agreed instrument for its assessment,
evidence of poor functional outcome of BDI patients is substantial
(Jaeger & Vieta, 2007). Traditionally, studies have pointed out
clinical variables as possible predictors of impaired functioning.
More recently, different authors have proposed cognitive efficiency
as a relevant factor. Some evidence suggests that cognitive
disability may be a better predictor of functional outcome than
clinical features (Martinez-Aran et al., 2007).

Regardless of methodological differences between studies, the
main findings regarding neurocognitive functioning in BDI reveal
significant cognitive impairment in almost one third of patients,
affecting multiple functions with a neurocognitive profile distinct
from other mental disorders. Premorbid cognitive dysfunction is
not a dominant feature of BDI and major depression, in contrast
with schizophrenia and other psychosis, but enhanced cognitive
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function may be a risk marker for BDI. After the onset of the
illness, most of the studies detected cognitive impairments in
information processing speed, verbal learning and memory, and
response inhibition. Most patients present a tendency to stability
of the deficits, but there is an increased risk of dementia in their
old ages. In a great proportion of BDI patients, the presence of
cognitive impairment is the best future predictor of functional
outcomes (Kumar & Frangou, 2010).

Regarding euthymia, reviews on cognitive status of euthymic
patients have reported a lower performance in attention, learning
and verbal memory, psychomotor speed, visuospatial abilities, and
executive functions (Malhi, Ivanovski, Szekeres, & Olley, 2004;
Martinez-Ardn, Godwin, & Vieta, 2001; Murphy & Sahakian,
2001; Robinson, Thompson, Gallagher, Goswami, Young et al.,
2006; Savitz, Solms, & Ramesar, 2005). Many studies provide
evidence of poor performance in mental flexibility, abstraction,
set-shifting, working memory, inhibition, and verbal fluency
(Malhi et al., 2004; Olley, Malhi, Mithcell, Batchelor, Lagopoulos
et al., 2005; Robinson et al., 2006). Meanwhile, planning,
decision-making, and problem solving capabilities seem to be
relatively preserved, albeit bipolar patients need increased time
to complete tasks involving these functions (Olley et al., 2005).
White matter abnormalities have also been found to be predictive
of poor outcome (Bearden, Woogen, & Glahn, 2010; Forcada,
Papachristou, Mur, Christodoulou, Jogia et al., 2011). In general,
different studies have raised the need for formal assessment of
cognition in patients with bipolar disorder (Martinez-Arén et al.,
2001; Malhi et al., 2004; Savitz et al., 2005; Olley et al., 2005;
Robinson et al., 2006).

Executive functions include a broad range of mental abilities
to respond adaptively to novel situations and are necessary for
appropriate, socially responsible and effectively self-serving
adult behaviour. In the last years, studies have been carried out
regarding the association between cognitive impairment in stable
BDI patients and their functional status. Different studies reported
an association between memory deficits and poor functional status.
In addition, global social and occupational functioning were found
to be positively and moderately correlated with learning and
attention inhibition abilities in euthymic patients (Atre-Vaidya et
al., 1998; Zubieta, Huguelet, O’Neil, & Giordani, 2001; Trivedi
et al., 2008). Martinez-Aran and her group found that overall
functioning was related to verbal fluency performance, and global
measures of functioning were related to some measures of frontal
executive functioning and several memory processes (Martinez-
Aran et al., 2002; Martinez-Aran et al., 2004a; Martinez-Aran et
al., 2007). Sub depressive symptoms together with neurocognitive
impairments related to verbal memory and executive functions
or processing speed and verbal learning deficits were predictor
variables of long-term functional outcome (Bonnin et al., 2010;
Burdick, Goldberg, & Harrow, 2010).

Cognitive dysfunction in BDI is more severe in patients with
depressive symptoms, especially regarding processing speed
and attention, so that the interpretation of cognitive functioning
in patients with depressive symptoms should take this into
account. Moreover, history of psychosis in bipolar patients may
also explain part of the neurocognitive variance (Van der Werf-
Eldering, Burger, Holthausen, Aleman, & Nolen, 2010; Simonsen
et al., 2011).

Functional outcome is a multi-dimensional concept and its
complexity needs to be considered. Furthermore, in this specific

population, it is relevant to assess different executive processes.
A crucial point is also to consider the euthymic periods as target
for research because of the relevance of functionality during these
phases and the complexity of the evaluation of patients in acute
phases or with prominent residual symptoms.

The present study aims to determine the executive functioning
profile of a highly selected sample of euthymic BDI outpatients
and to explore the complex relationship between differentiated
executive processes and multiple dimensions of functional
outcome. We hypothesized that euthymic bipolar patients would
show impairment in both executive abilities and functional
status.

Method
Participants

A cross-sectional descriptive study was carried out, assessing
performance on executive functions and functional status in
euthymic BDI outpatients.

Fifty-nine subjects with a Diagnostic and Statistical Manual
of Mental Disorders (DSM-1V, American Psychiatric Association,
1994) diagnosis of Type I Bipolar Disorder, confirmed through the
Structured Clinical Interview for Diagnostic Symptoms for DSM-
IV (First, Spitzer, Gibbon, & Williams, 1997), in a euthymic state
were selected to participate from either our Psychiatry Out-patient
Clinic “Centre de Salut Mental - Corporaci6 Sanitaria Parc Taul{”
and/or from our local Association for Bipolar and Depressed
Persons “Associacié de Bipolars i Depressius del Vallés”.
Eighteen- to sixty-five-year-old patients were included. The study
was approved by our Clinical and Ethics Research Committee.
As in previous studies (Martinez-Ardn et al., 2007), patients were
considered euthymic if: (a) they presented at least 6 months of
remission; (b) they scored < 8 on the Hamilton Depression Rating
Scale, 17-items (HDRS-17, Spanish version; Ramos-Brieva, Vieta
& Cordero-Villafafila, 1988); and (c) they scored <6 on the Young
Mania Rating Scale (YMRS, Spanish version; Colom et al.,
2002).

Exclusion criteria were: presence of psychiatric comorbidity
in either I or II DSM-IV-TR axes, presence of any acute organic
illness, visual or auditory sensory disability, history of CNS
disease, history of pre- or perinatal complications, developmental
disabilities (including learning disabilities, dyslexia, stuttering,
motor retardation, retarded language acquisition, and attention
deficit disorder), presence of current drug abuse (except tobacco)
or endocrine disorders (except for treated non-symptomatic hypo-
or hyperthyroidism). Participants showing low performance in
language comprehension (scores < 30 in the Token Test) (De
Renzi & Faglioni, 1978) and/or in attention verbal span (< 5
digits correctly repeated in the WAIS-III Digits Forward subtest;
Wechsler, 1997) were also excluded.

Only 34 of the patients selected finally agreed to participate.
All of them provided written informed consent. Three of them
did not entirely fulfill the inclusion criteria and were excluded.
The final sample consisted of 31 patients (Table 1). Each
patient underwent a clinical interview by an expert psychiatrist
(JVC) during which sociodemographic, clinical and evolution
characteristics were recorded. A battery of tests for the assessment
of executive functions and premorbid IQ were administered
by an expert neuropsychologist (MM). Functional status was
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assessed by a clinical psychologist (EP). Finally, blood sample
was taken in order to determine mood-stabilizer serum levels,
as well as to control thyroid function. Time required to complete
the entire evaluation was 90-120 minutes, including a 15-minute
break. Treatment adherence was rated as a dichotomous variable
(regular/irregular) according to the assessment of three aspects:
level of attendance to the outpatients department, blood levels of
pharmacological treatment and psychiatric interview with direct
questions about adherence.

A control group of 31 healthy subjects matched by gender, age
and educational level, and belonging to the same population of
reference was also recruited. Exclusion criteria were the same as
those used for BDI outpatients, plus history of mental illness and/
or current psychiatric symptoms (Symptom Global Index SGI of
> 0.6 on the Symptom Cheklist-90R, Spanish version; Martinez-
Azumendi, Fernandez-Gomez, & Beitia-Fernandez, 2001). Six
subjects had to be excluded because they scored > 0.6 in the
SGI, so the final control group comprised 25 healthy subjects.
Preliminary analysis found no significant differences in age,
gender or educational levels between patient and control groups.

Instruments
Clinical variables

The following clinical variables were obtained from patients:
Current clinical status as assessed by the HDRS-17 and the
YMRS; psychiatric history (chronicity of illness in years, number
of mania episodes, number of depression episodes, number
of hospitalizations, history of self-injury episodes, treatment
adherence); and current pharmacological treatment (type and
doses of antidepressants, antipsychotics, mood stabilizers,
benzodiazepines, and blood levels of mood stabilizers). As for the
control group, the Spanish version of the Symptom Checklist 90-R
was administered and the SGI index calculated.

The Spanish version of the Hamilton Depression Rating Scale,
17-items (Ramos-Brieva, Vieta, & Cordero-Villafafila, 1988) has
good concurrent (» = .82) and content (average frequency = 62%)
validity. Inter-rater reliability (r = .99), split-half reliability (r =
.89) and alpha reliability (r = .72) are acceptable.

The Spanish version of the Young Mania Rating Scale (Colom
et al.,2002) showed a reliability index of .88 (internal consistency)
and 0.76 (test-retest reliability), and good internal and external
validity (p<.001). The results also showed good sensitivity and
feasibility.

The 36-item-version of the Token Test (De Renzi & Faglioni,
1978) has been found to be sensitive in detecting impairment of
oral comprehension. The cutting point of scores at < 30 in language
comprehension was obtained from the original data.

The SGI (Symptom Global Index) of the Spanish version of
the Symptom Cheklist-90R (Martinez-Azumendi, Ferndndez-
Gomez, & Beitia-Fernandez, 2001) was obtained. This tool is a
good measure for global distress and the proposed cut-off point of
> (.6 is an easy way to detect significant psychopathology.

Neuropsychological variables:
— Attention verbal span (WAIS-III Digits Forward).

— Oral comprehension (Token Test, TT).
— Estimated premorbid 1Q (WAIS-III Vocabulary subtest).
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— Mental flexibility (Wisconsin Card Sorting Test-64, WCST-
64; Kongs, Thompson, Iverson, & Heaton, 2000).

— Concept formation-abstraction (WAIS-III =~ Similarities
subtest).

— Set-shifting (Trail Making Test, TMT, parts A and B: Reitan
& Wolfson, 1985).

— Planning (Tower of London-Drexel University, ToL;
Culbertson & Zilmer, 2000).

— Verbal fluency (FAS; Benton & Hamsher, 1976).

— Non-verbal fluency (Five Point Test, SPT; Regard, Strauss,
& Knapp, 1982).

— Inhibition control (Stroop Color and Word Test; Golden,
1978).

— Working memory (WAIS-III Digits Backward subtest).

— Dysexecutive syndrome severity (Frontal Assessment
Battery, FAB; Dubois, Stachevsdy, Litvan, & Pillon, 2000).

Direct scores of each test were used for data analysis
Functional status

Global Assessment of Functioning (GAF; Endicott, Spitzer,
Fleix & Cohen, 1976) and the self-reported version of the Social
Functioning Scale (SFS), Spanish version (Vazquez-Morejoén
& Jiménez, 2000) were administered to participants. Specific
sociodemographic information was considered as ecological
indicators of functional outcome: marital status, living situation,
type of profession, current employment situation, seniority in the
current job position, and time unemployed (in months). The GAF
is a rating scale for evaluating the overall functioning of a subject
during a specified time period on a continuum from psychological
or psychiatric sickness to health. The GAF was found to have good
reliability. GAF ratings were found to have a greater sensitivity
to change over time than did other ratings of overall severity or
specific symptom dimensions.

The self-reported version of the Social Functioning Scale
(SES; Birchwood et al., 1990), Spanish version (Vazquez-Morején
& Jiménez, 2000) was administered to participants. The SFS is
specifically designed to assess the most relevant areas of social
functioning in schizophrenia and other severe psychiatric disorders.
It covers seven areas: withdrawal, interpersonal behaviour,
prosocial activities, recreation, independence- performance,
independence-competence and employment/occupation. The study
of the reliability and validity of the scale revealed a substantial
fulfillment of the basic psychometric criteria (Vdzquez Morejon
& Jiménez, 2000).

Data analysis

Statistical analysis was carried out using the SPSS 12.0.1
statistical software.

First, data were examined to determine whether they adjusted
to normal distribution. Then, a descriptive analysis was carried
out, expressing the results for parametric variables as mean and
standard deviation, and in the form of mean, SD and quartiles for
non-parametric variables. Qualitative measures were expressed in
percentages.

BDI and control groups were compared on demographic
characteristics, using the Student’s ¢ test, Mann-Whitney U test
or Chi-square, as appropriate. Comparison tests for independent
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samples were carried out to compare premorbid 1Q, verbal
comprehension, attention span, executive performance and
functional measures.

With the aim of determining clinically significantimpairmentin
executive functions, scores of the bipolar group were transformed
into standard scores according to the mean and SD obtained in the
control group, following a procedure described previously (Tohen
etal.,2000). Then, the percentage of patients whose standard score
fell below 16" and 5" percentiles (-1SD and -1.64SD from control’s
mean, respectively) was calculated for each measure.

The relationship between performance on executive tests and
functional outcome in the bipolar group was examined using partial
correlational analysis for quantitative variables and ANCOVAs for
discrete variables, controlling for age, education, IQ and equivalent
doses of haloperidol and diazepam (Expert Consensus Panel for
Optimizing Pharmacologic Treatment of Psychotic Disorders,
2003; Preston, O’Neal, & Talaga, 2005). In order to reduce the

number of correlations, only the measures reflecting significant
impairment in patients were examined.

Significance for all analyses was set at a confidence level of
95%. For multiple comparisons the Bonferroni correction was
used.

Results

Sample description and functional status comparison between
BDI outpatients and controls

Table 1 shows sociodemographic, functional and general
cognitive characteristics of BDI and control subjects, as well
as comparisons between groups. No significant differences
were found regarding age, sex, education, estimated premorbid
1Q, verbal comprehension, or attention span. Significant group
differences were found in most functional status variables.

Table 1
Sociodemographic, functional and overall cognitive characteristics of bipolar and control groups

3 BDI -group Control group A,
Variable (n=31) n=25) statistic ]
Sociodemographic characteristics
Gender (men:women), (n) 18:13 15:10 Chi=0.021 1,00
Age (mean;SD) 41.3(11.18) 40.40(9.72) t=0.325 0.746
Years of education (mean;SD) 10.74(3.57) 11.12(4.24) t=-0.362 0.719
Hand dominance (right:left)(%) 96.7:3.3 84.0:16.0 Chi=192 0.392
Functional status
Marital status (%)
No partner 548 24.0 Chi=6.51 0.016
Stable partner 452 76.0
Living situation (%)
Independent from parents 61.3 80.0 Chi=3.07 0.095
Living with parents 38.7 20.0
Employment situation (%)
Employed 323 68.0 Chi=552 0.034
Unemployed 67.8 320
Type of profession (%)
Skilled job 67.7 100.0 Chi=11.03 0.001
Unskilled job 323 0.0
Seniority in current job (months) 68.2(95.4) 175.2(120.6) U=290 0.005
(mean,SD) (n=11) (n=15)
Time unemployed since last job (months) 25.6(33.0) 61.5(50.6) U=230 0.160
(mean,SD) (n=13) (n=6)
GAF (mean,SD) 74.1(9.37) 97.3(3.8) t=-12.77 <0.001
Social Functioning Scale (SFS) (mean,SD)
Social engagement/Withdrawal (SE/W) 11.93(1.93) 13.22(0.85) t=-3.29 0.002
Interpersonal behaviour (I) 745(1.61) 8.78(0.42) t=-441 <0.001
Pro-social activities (PRO) 22.3(10.3) 19.78(8.33) t=0.983 0.330
Recreation (R) 18.9(6.21) 22.17(7.63) t=-1.75 0.086
Independence-Competence (IC) 35.7(4.0) 38.30(1.22) t=-343 0.001
Independence-Performance (IP) 24.8(6.3) 26.87(5.74) t=-1.24 0.220
Employment/Occupation (E/O) 6.5(3.1) 8.78(2.13) t=-3.13 0.003
Total Social Functioning (SFS-tot) [1-7] 4.59(0.70) 5.20(0.42) t=-399 <0.001
General cognitive abilities (mean,SD)
Digits forward (Number of elements of the longest correct item) 5.54(0.85) 5.92(0.86) U=2870 0.179
Token-Test 33.92(1.24) 34.08(0.91) t=-1.56 0.359
Estimated premorbid-1Q 98.9(10.3) 100.8(11.6) t=-0.658 0.513
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Clinical features of BDI patients are shown in Table 2. All the
patients in our sample were stabilized, on effective treatment and
were good compliers with treatment and visits for years.

Executive functioning

Performance of BDI patients and controls in the executive tests
is shown in Table 3. Percentages of patients with scores below the
16™ and 5" percentiles are also specified. Significant differences
between patient and control groups were revealed in different
executive functioning tasks. After Bonferroni correction, only the
Dysexecutive Syndrome Severity reached significance.

The possible effect of clinical variables on executive scores
was analyzed in the bipolar group. For this purpose, the bipolar
group was split into two subgroups for each neuropsychological
measure, differentiating patients scoring below —1SD. In each
case, subgroups were compared on residual affective symptoms,
evolution characteristics and treatment measures through
Mann-Whitney U test and ANCOVA. Some clinical variables
significantly influenced the scores reached in the ToL and WCST

Table 2
Clinical characteristics of bipolar disorder I type (BDI) group

mean(SD) range[min-
[%] max]
Diagnosis (DSM-1V)
BDI, most recent single manic episode [6.4]
BDI, most recent episode manic/hypomanic [22.6]
BDI, most recent episode depressed [19.3]
BDI, most recent episode mixed [3.2]
BDI, most recent episode unspecified [48.4]
Residual mood symptoms
Depression (HDRS) 3.84(2.42) 0-7
Mania (YMRS) 2.26(1.96) 0-5
Current GAF score 74.1(9.37) 55-90
Disorder features:
Age at BDI onset 27.6(10.0) 15-46
Chronicity (years) 13.4(9.03) 2-39
Number of hospitalizations (n = 24) 2.04(1.27) 0-5
Number of depressed episodes 3.75(2.67) 0-10
Number of manic episodes 3.25(1.80) 1-8
Months since last episode 32.6(35.8) 6-149
Suicide attempts (Yes:No) [35.5:64.5]
Current pharmacological treatment
Mood stabilizer(s) 196.8]
Lithium [58.1]
Valproate [22.6]
Others  (oxcarbamazepine, — carbamazepine, [16.2]
topiramate)
None [3.1]
Mood stabilizer blood level
% in therapeutic range [73.1]
% below therapeutic range [23.1]
% above therapeutic range [3.8]
Antidepressants [35.5]
Benzodiazepines [58.1]
Diazepam equivalent Dose (mg/day) 13.68(11.12) 1.25-500
(n = 19)(mean,SD)
Antipsychotics 41.9]
Haloperidol equivalent dose (mg/day) 2.71(2.17) 042-85
(n = 14)(mean,SD)
Treatment adherence (regular:irregular) [75.0:25.0]
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tests: patients with ToL-Latency, ToL-Time violation and ToL-
Rule violation scores lower than 16" percentile also obtained
lower scores on YMRS (mean = 0.00 versus 2.50, U = 9.00, p
= .026), took higher haloperidol equivalent dose (mean = 4.18
versus 2.00, U = 38.50, p = .025), and their illness evolution was
longer (mean = 17.50 versus 9.87 years, U = 57.50, p = .022),
respectively. Effects of age at BDI onset on ToL-Total Movement
score (mean = 34.50 versus 26.00 years, U = 36.50, p = .054),
effects of YMRS score on both ToL-Total time violation score
(mean = 1.00 versus 2.65, U = 44.00, p = .053) and FAS-Total
score (mean = 1.45 versus 2.70, U = 65.50, P = 0.061), as well as
effects of chronicity of illness on Digits Backward Total Score
(mean = 17.20 versus 11.62, U = 59.00, p = 0.052), and effects of
current benzodiazepine dose on FAS-Repetition score (mean =
10.09 versus 3.75, U = 61.50, p = 0.052) were close to statistical
significance. No other effects of clinical variables on executive
performance were found.

Relationships between executive performance and functional
status in BDI patients

Executive functioning measures showed some significant
relationships and between-group differences with scores on the
SES and GAF scales. Poor functional status regarding recreation
and independent living were significantly associated with lower
performance on planning and verbal and non-verbal fluency
(p<.05). Recreation (SFS) was correlated to ToLL execution time
(r =-.397, p = .049), ToL Time violation (r = -.472, p = .017) and
Graphic fluency 5-point test (r = 475, p = .014). Independence-
Competence (SFS) was correlated to FAS-total (r = .533, p =
005).

Regarding qualitative measures of functional outcome, marital
status and profession were found to be significantly associated with
executive measures. Patients with a stable partner showed a worse
performance on the TMT-B than those without (mean = 144.57
versus 87.06, F = 5.18, p = 0.032), and patients holding a skilled
job showed a better performance that those with an unskilled
job on the TMT-B (mean = 93.00 versus 155.10, F = 734, p =
0.012) and ToL-Execution time (mean = 245.30 versus 387.00, F
= 5.35, p = 0.030). Living situation and employment status were
not significantly related with any of the executive measures (all
ps>.05).

None of the global functioning measures (GAF and SFS-total
scores) was significantly related to performance on any of the
executive functioning tasks (p>.05).

Discussion
Functional status

Comparison of functional outcome between patients and
controls showed significant differences regarding marital and
employment status, type of profession, seniority in current job,
and most SFS scores, with patients showing a lower adjustment.
These results are in line with previous findings revealing that
functional impairment mainly affects the job and social-affective
domains (Coryell et al., 1998). However, no differences were found
regarding global functioning as measured by the GAF, suggesting
that global measures may not provide a reliable picture of patients’
functioning.
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Table 3
Performance in executive tests: group comparisons and percentage of patients below the 16th and 5th percentiles compared to controls

BDI group Control group Patients (%) below
Measure =3 =25 Statistic P P*
16th percentile Sth percentile
m(SD) m(SD)
Working memory
Digits Backward Total 541(1.72) 5.92(1.75) t=-107 ns ns 323 9.7
Digits Backward Longest correct serie” 4.19(1.08) 4.48(0.96) U=3100 ns ns 258
[3:4:5]
Set-shifting
TMT B 113.03(58.8) 83.92(36.86) t=226 0.028 ns 323 323
TMT B-A 69.78(49.6) 49.00(33.59) t=1.79 ns ns 29.0 29.0
Mental flexibility
WCST total errors 25.35(10.4) 19.72(8.78) t=2.16 0.035 ns 38.7 226
WCST perseverative responses 17.84(14.7) 10.64(5.01) t=254 0.015 ns 38.7 355
WCST completed categories 2.26(1.44) 3.08(1.38) t=-2.16 0.035 ns 38.7 6.5
Abstraction
Similarities scaled score 9.97(3.57) 10.96(2.23) t=-1.80 ns ns 233 10.0
Planning
ToL total movements 35.17(25.4) 32.56(17.51) t=043 ns ns 20.0 10.0
ToL latency 64.7(42.3) 70.40(46.19) t=-048 ns ns 10.0 0.0
ToL execution time 292.5(146.9) 221.12(76.26) t=231 0.025 ns 400 233
ToL rule violation” 1.03(1.69) 0.44(0.65) U=318 ns ns 46.7
[0:0:1]
ToL time violation” 1.53(1.52) 0.68(0.99) U=2315 0.011 ns 76.7
[0.75;1:2]
Generativity-Fluency
Verbal fluency
FAS total 31.2(10.0) 37.08(9.67) t=-2.21 0.031 ns 355 16.1
FAS perseverations 0.68(1.33) 0.84(1.80) U=3455 ns ns 223
[0:0:1]
Graphic fluency
S-point test total designs 33.52(11.18) 32.88(11.7) t=021 ns ns 129 6.5
5-point test % unique designs 88.10(13.46) 94.69(6.46) t=-241 0.020 ns 355 226
Inhibition control
Stroop Interference 1.62(8.21) 1.60(7.01) t=0011 ns ns 16.1 0.0
Dysexecutive Syndrome Severity
FAB 16.3(1.40) 17.25(0.85) t=-3.04 0.004 0.004 484 22,6

(1) Quartiles are also shown. ns: non significative. P*: p after Bonferroni correction (p>0.00625)

Executive functioning

Confirming one of our initial hypotheses, patients tended to
score lower than controls in all executive measures. However,
statistical significance was reached for some —but not all- of the
administered executive tests. Poor performance was significantly
evidenced in tasks involving set-shifting, verbal and non-verbal
fluency, and mental flexibility. Slowing in plan implementing was
alsorevealed. Theseresults supportpreviousevidence. Furthermore,
clinical variables showed little effect on executive performance,
corroborating that the executive deficit is independent from both
the presence of residual symptoms or treatment characteristics
(Ferrier, Stanton, Kelly, & Scott, 1999; Martinez-Ardn et al., 2001;
Murphy & Sahakian, 2001; Martinez-Ardn et al., 2002; Malhi et
al., 2004; Savitz et al., 2005; Osuji & Callum, 2005).

In contrast with previous studies, the present research included
a broad assessment of different executive processes. This revealed

the heterogeneity of the executive functioning components in BDI
euthymic patients, with poor efficiency of some processes and
relative preservation of others (Robinson et al., 2006).

When focusing on each executive process, our results are in
line with previous reports of poor performance of euthymic BDI
patients in mental flexibility (Zubieta et al., 2001; Martinez-
Aran et al., 2002; Martinez-Aran et al., 2004a; Martinez-Aran
et al., 2004b), verbal fluency (Atre-Vaidya et al., 1998; Ferrier
et al., 1999), and set-shifting (Tham et al., 1995; Ferrier et al.,
1999; Martinez-Ardn et al., 2004a). Non-verbal fluency, which
is rarely included in executive assessment, was also impaired in
our sample (Goswami et al., 2006). Inhibition (Tham et al., 1995;
Bearden, Hoffman, & Cannon, 2001; Cavanagh, Van Beck, Muir,
& Blackwood, 2002; Martinez-Aran et al., 2002; Martinez-Aran
et al., 2004a) and abstraction (Goswami et al., 2006) remained
preserved in coherence with earlier reports. Patients did not
differ from controls in solving planning tasks, in line with most
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(Rubinsztein, Michael, Paykel, & Sahakian, 2000; Cavanagh et
al., 2002; Clark, Iversen, & Goodwin, 2002), but not all, findings
in the literature (Thompson et al., 2005).

In spite of the above-mentioned unimpaired performance on
most planning tasks, patients in the present study needed longer
time to complete these tasks. This could be explained by either a
genuine planning deficit or difficulties in mental processes other
than planning (Olley et al., 2005). The role of pharmacological
agents was also controlled.

With regards to working memory, performance was not
impaired in our patients, in contrast with other studies. Although
working memory scores were not influenced by clinical variables
in our study, sample differences in clinical severity could explain
this divergence (Clark et al., 2002; Martinez-Arén et al., 2004a;
Martinez-Aran et al., 2004b).

In summary, different executive functions were not equally
impaired in stable BDI, with a resulting profile of executive
dysfunction that shares some characteristics with the dysexecutive
syndrome and related abnormalities (Savitz et al., 2005; Goswami
et al., 2006).

Relationship between functional status and executive
performance

Certain executive measures were significantly associated with
some functional variables related to job and independent living.
Indeed, a significant association between some functional domains
and performance on the executive dimensions of planning,
set-shifting and fluency was obtained, even when controlling
for age, education, IQ and dose of treatment. Thus, the poorer
the performance showed in the tests assessing those abilities,
the lower the engagement in recreation activities, the lower the
competence in independent living and the less skilled the job held,
in agreement with previous reports (Zubieta et al., 2001).

In contrast, the relationship obtained between marital status
and executive performance was unexpected. We believe that
this finding might be due to the fact that marital status may be
determined by multiple factors. Sociological, cultural and legal
aspects may be relevant.

Opposite to previous results, no significant relationships
were found between any of the cognitive measures and global
functioning indices (Martinez-Ardn et al., 2002; Martinez-Aran
et al., 2004a; Martinez-Arén et al., 2007). This may be explained
by sample differences and/or by the fact that in the present study
the effects of IQ, age, education and medication were controlled.

Our findings should be considered cautiously due to several
limitations, primarily derived from the cross-sectional design, the
sample size and the neuropsychological tests administered. Our
results excluded subjects with comorbid Axis I or II disorders
and this aspect limited the extension of the results. Assessment
instruments raise some limitations, partly resolved by the inclusion
of a non-psychiatric control group. Our analysis only included the
evaluation of current treatments. As subjects had a long duration of
illness, they had received several previous treatments which could
be related to the present cognitive deficits. Furthermore, the use of
tests with proved sensitivity to neurological injury in psychiatric
populations implies some questions.

In conclusion, the present study revealed that stable BDI
patients presented mild deficits in particular components of
executive functioning (mental flexibility, verbal- and non-verbal
fluency, set-shifting and planning). It also showed that these
deficits were associated with a lower functional status, similar to
some neurological patients, indicating that some of the functional
complaints often reported by bipolar patients might derive from
their executive neuropsychological impairment.

Thus, the so-called “euthymia” in bipolar disorder does not
imply patient’s total recovery. Besides possible residual affective
symptoms, persistent deficits in planning and other action-
directing components of executive ability may be behind some of
their frequent functional, occupational and social difficulties.

All these data have important clinical and therapeutically critical
implications. Combined assessment of functional outcome, affective
symptoms and cognitive profile might offer clinicians a more
complete picture of bipolar patients and their impact in day-to-day
functioning. It might also allow prediction of patients’ functioning
level, as well as definition of a therapeutic plan fostering their future
reinsertion within the community, improvement of their quality of
life and reduction of healthcare costs through relapse prevention.
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