
BackgroundBackground PersistentimpairmentsinPersistentimpairmentsin

neurocognitive functionhave beenneurocognitive functionhave been

described in bipolardisorder.described in bipolardisorder.

AimsAims To compare the cognitiveTo compare the cognitive

performance of patientswith bipolar IIperformance of patientswith bipolar II

disorderwiththatofpatientswithbipolar Idisorderwiththatofpatientswithbipolar I

disorder and a healthycontrolgroup.disorder and a healthycontrolgroup.

MethodMethod The studyincluded 71The studyincluded 71

euthymic patientswith bipolardisordereuthymic patientswith bipolardisorder

(38 bipolar I, 33 bipolar II), whowere(38 bipolar I, 33 bipolar II), whowere

compared on clinical andneuropsycho-compared on clinical andneuropsycho-

logicalvariables (e.g. executive function,logicalvariables (e.g. executive function,

attention, verbal andvisualmemory) andattention, verbal andvisualmemory) and

contrastedwith 35 healthycontrols oncontrastedwith 35 healthycontrols on

cognitive performance.cognitive performance.

ResultsResults Comparedwith controls, bothComparedwith controls, both

bipolar groups showed significantdeficitsbipolar groups showed significantdeficits

inmostcognitive tasks includingworkinginmostcognitive tasks includingworking

memory (DigitSpan Backwards,memory (DigitSpan Backwards,

PP¼0.002) and attention (DigitSpan0.002) and attention (DigitSpan

Forwards,Forwards, PP¼0.005;Trail MakingTest,0.005;Trail MakingTest,

PP¼0.001).Thosewithtype II disorders had0.001).Thosewithtype II disordershad

an intermediate level of performanceanintermediate level of performance

betweenthe bipolar I group and thebetweenthe bipolar I group and the

controlgroup inverbalmemorycontrolgroup inverbalmemory

((PP550.005) and executive functions0.005) and executive functions

(Stroop interference task,(Stroop interference task, PP¼0.020).0.020).

ConclusionsConclusions Cognitive impairmentCognitive impairment

exists in both subtypes of bipolardisorder,exists in both subtypes of bipolardisorder,

althoughmore so inthe bipolar I group.althoughmore so inthe bipolar I group.

The best predictors of poor psychosocialThe bestpredictors of poor psychosocial

functioning in bipolar II disorderwerefunctioning in bipolar II disorderwere

subclinical depressive symptoms, earlysubclinical depressive symptoms, early

onsetof illness andpoorperformanceonaonsetof illness andpoorperformanceona

measure related to executive function.measure related to executive function.
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There is increasing evidence that severalThere is increasing evidence that several

cognitive areas are impaired during thecognitive areas are impaired during the

acute phases of bipolar illness and that thisacute phases of bipolar illness and that this

impairment persists even in the euthymicimpairment persists even in the euthymic

periods (van Gorpperiods (van Gorp et alet al, 1998; Ferrier, 1998; Ferrier etet

alal, 1999; Cavanagh, 1999; Cavanagh et alet al, 2002; Clark, 2002; Clark etet

alal, 2002; Altshuler, 2002; Altshuler et alet al, 2004; Martinez-, 2004; Martinez-

AranAran et alet al, 2004, 2004aa,,bb; Thompson; Thompson et alet al,,

2005). To date investigations on neuro-2005). To date investigations on neuro-

cognitive functioning have not distin-cognitive functioning have not distin-

guished between bipolar subtypes. Theguished between bipolar subtypes. The

bipolar II population has not been assessedbipolar II population has not been assessed

in this aspect, mainly because of the smallin this aspect, mainly because of the small

number of patients with type II disorder in-number of patients with type II disorder in-

cluded in these studies. Furthermore, in re-cluded in these studies. Furthermore, in re-

cently published studies only patients withcently published studies only patients with

bipolar I disorder were investigatedbipolar I disorder were investigated

(Donaldson(Donaldson et alet al, 2003; Altshuler, 2003; Altshuler et alet al,,

2004; Dixon2004; Dixon et alet al, 2004; Balanza-Martinez, 2004; Balanza-Martinez

et alet al, 2005; Deckersbach, 2005; Deckersbach et alet al, 2005; Fleck, 2005; Fleck

et alet al, 2005; Kravariti, 2005; Kravariti et alet al, 2005). Factors, 2005). Factors

that have been reported to influence nega-that have been reported to influence nega-

tively cognitive functioning in bipolartively cognitive functioning in bipolar

disorder, with a negative impact on the per-disorder, with a negative impact on the per-

formance of tasks on memory, attentionformance of tasks on memory, attention

and abstraction (McKayand abstraction (McKay et alet al, 1995;, 1995;

ZubietaZubieta et alet al, 2001; Martinez-Aran, 2001; Martinez-Aran et alet al,,

20042004aa,,bb), are the number of episodes (espe-), are the number of episodes (espe-

cially manic episodes), the number ofcially manic episodes), the number of

hospitalisations, the occurrence of psy-hospitalisations, the occurrence of psy-

chotic symptoms and chronicity defined aschotic symptoms and chronicity defined as

duration of the illness. These factors haveduration of the illness. These factors have

not, however, been specifically investigatednot, however, been specifically investigated

in bipolar II disorder. Cognitive impair-in bipolar II disorder. Cognitive impair-

ment, particularly memory difficulties,ment, particularly memory difficulties,

may also have negative implications in themay also have negative implications in the

functional outcome of patients with bipolarfunctional outcome of patients with bipolar

disorder (Martinez-Arandisorder (Martinez-Aran et alet al, 2004, 2004aa,,bb;;

2006). Between 30% and 50% of patients2006). Between 30% and 50% of patients

with bipolar disorder experience significantwith bipolar disorder experience significant

social disability that may be related to per-social disability that may be related to per-

sistent cognitive impairment (Zaratesistent cognitive impairment (Zarate et alet al,,

2000; Dickerson2000; Dickerson et alet al, 2004), but again, 2004), but again

these studies are not specifically focusedthese studies are not specifically focused

on bipolar II disorder. Additionally, sub-on bipolar II disorder. Additionally, sub-

syndromal features may have a negative im-syndromal features may have a negative im-

pact in neuropsychological impairment andpact in neuropsychological impairment and

psychosocial functioning (Cassano &psychosocial functioning (Cassano &

Savino, 1997; Fava, 1999; Benazzi, 2001;Savino, 1997; Fava, 1999; Benazzi, 2001;

ClarkClark et alet al, 2002; Martinez-Aran, 2002; Martinez-Aran et alet al,,

2002).2002).

The main aim of our study was to iden-The main aim of our study was to iden-

tify the cognitive performance in patientstify the cognitive performance in patients

with bipolar II disorder in comparison withwith bipolar II disorder in comparison with

those with bipolar I disorder and a healthythose with bipolar I disorder and a healthy

control group. We predicted that the bi-control group. We predicted that the bi-

polar II group would exhibit an intermedi-polar II group would exhibit an intermedi-

ate profile between the bipolar I groupate profile between the bipolar I group

and the healthy controls with an emphasisand the healthy controls with an emphasis

on domains of verbal memory, attentionon domains of verbal memory, attention

and executive functions, which are the mostand executive functions, which are the most

common cognitive deficits in bipolar illnesscommon cognitive deficits in bipolar illness

in general. A further hypothesis was thatin general. A further hypothesis was that

neuropsychological performance wouldneuropsychological performance would

also influence psychosocial functioning inalso influence psychosocial functioning in

patients with bipolar II disorder. As far aspatients with bipolar II disorder. As far as

we know, this is the first study to evaluatewe know, this is the first study to evaluate

specifically cognitive dysfunctions in bi-specifically cognitive dysfunctions in bi-

polar II disorder, employing a rigorouspolar II disorder, employing a rigorous

definition of euthymia, with a design invol-definition of euthymia, with a design invol-

ving two control groups: one comprisingving two control groups: one comprising

patients with bipolar I disorder and thepatients with bipolar I disorder and the

other healthy participants.other healthy participants.

METHODMETHOD

ParticipantsParticipants

Patients participating in this study were en-Patients participating in this study were en-

rolled in the Bipolar Disorders Programmerolled in the Bipolar Disorders Programme

of the University Hospital Clinic ofof the University Hospital Clinic of

Barcelona. All patients met DSM–IVBarcelona. All patients met DSM–IV

criteria for bipolar disorder type I or IIcriteria for bipolar disorder type I or II

(American Psychiatric Association, 1994)(American Psychiatric Association, 1994)

and were euthymic. The clinical state ofand were euthymic. The clinical state of

the patients was determined by a psy-the patients was determined by a psy-

chiatrist responsible for the follow-up ofchiatrist responsible for the follow-up of

patients in the Barcelona programme. Thepatients in the Barcelona programme. The

remission criteria were prospectivelyremission criteria were prospectively

assessed euthymia during monthly visitsassessed euthymia during monthly visits

over a 6-month period, with scores of 8over a 6-month period, with scores of 8

or less on the Hamilton Rating Scaleor less on the Hamilton Rating Scale

for Depression (HRSD; Hamilton, 1960;for Depression (HRSD; Hamilton, 1960;

Ramos-Brieva & Cordero-Villafafila,Ramos-Brieva & Cordero-Villafafila,

1988) and 6 or less on the Young Mania1988) and 6 or less on the Young Mania

Rating Scale (YMRS; YoungRating Scale (YMRS; Young et alet al, 1978;, 1978;

ColomColom et alet al, 2002). A neuropsychological, 2002). A neuropsychological

test battery was administered to 33 patientstest battery was administered to 33 patients

with bipolar II disorder, who were com-with bipolar II disorder, who were com-

pared with 38 patients with bipolar I disor-pared with 38 patients with bipolar I disor-

der and 35 healthy individuals. All patientsder and 35 healthy individuals. All patients

provided written informed consent. Noneprovided written informed consent. None

of the patients had a concomitant medicalof the patients had a concomitant medical

illness or substance misuse. Ten patientsillness or substance misuse. Ten patients

had a history of rapid cycling (had a history of rapid cycling (nn¼5 bipolar5 bipolar

I,I, nn¼5 bipolar II). Patients with learning5 bipolar II). Patients with learning

difficulties were excluded as well asdifficulties were excluded as well as

patients who had received electroconvulsivepatients who had received electroconvulsive
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therapy in the past year. The 35 healthytherapy in the past year. The 35 healthy

comparison participants with no psy-comparison participants with no psy-

chiatric or neurological history werechiatric or neurological history were

recruited through an advertisement andrecruited through an advertisement and

from a pool of healthy volunteers. Allfrom a pool of healthy volunteers. All

participants were screened for Axis Iparticipants were screened for Axis I

psychiatric disorders using the Structuredpsychiatric disorders using the Structured

Clinical Interview for DSM–IV Axis IClinical Interview for DSM–IV Axis I

Disorders (SCID; FirstDisorders (SCID; First et alet al, 1997) and it, 1997) and it

was ensured that none in the control groupwas ensured that none in the control group

had a first-degree relative with bipolar dis-had a first-degree relative with bipolar dis-

order. The control group included students,order. The control group included students,

workers, homemakers and hospital staff.workers, homemakers and hospital staff.

Ethical approval for the study was grantedEthical approval for the study was granted

by the ethics committee.by the ethics committee.

Clinical variables were collected as partClinical variables were collected as part

of the Bipolar Disorders Programme proto-of the Bipolar Disorders Programme proto-

col of the University Hospital Clinic ofcol of the University Hospital Clinic of

Barcelona. The clinical variables includedBarcelona. The clinical variables included

in this study were number and type of epi-in this study were number and type of epi-

sodes, duration of illness (chronicity); agesodes, duration of illness (chronicity); age

at onset of illness; number of hospitalisa-at onset of illness; number of hospitalisa-

tions; suicide attempts; family history oftions; suicide attempts; family history of

affective disorders; history of psychoticaffective disorders; history of psychotic

symptoms; and diagnostic type I or II.symptoms; and diagnostic type I or II.

Psychosocial functioning was assessedPsychosocial functioning was assessed

using the Global Assessment of Functioningusing the Global Assessment of Functioning

scale (GAF; American Psychiatric Associa-scale (GAF; American Psychiatric Associa-

tion, 1994) as a measure of functional out-tion, 1994) as a measure of functional out-

come. The original GAF instructions callcome. The original GAF instructions call

for rating symptoms or functioning. Asfor rating symptoms or functioning. As

many other measures of mood symptomsmany other measures of mood symptoms

were obtained as part of the evaluation,were obtained as part of the evaluation,

the rater was instructed to use the GAF tothe rater was instructed to use the GAF to

measure psychosocial functioning in themeasure psychosocial functioning in the

month prior to rating. Occupationalmonth prior to rating. Occupational

adaptation, as an additional measure ofadaptation, as an additional measure of

functional outcome, was established asfunctional outcome, was established as

‘good’ when patients were working at a‘good’ when patients were working at a

good or acceptable level of functioning orgood or acceptable level of functioning or

‘poor’ if they did not work at all or had‘poor’ if they did not work at all or had

poor occupational functioning during thepoor occupational functioning during the

3 years prior to the evaluation. This infor-3 years prior to the evaluation. This infor-

mation was provided by the patient andmation was provided by the patient and

confirmed by a first-degree relative or aconfirmed by a first-degree relative or a

partner. The clinical interview, includingpartner. The clinical interview, including

psychosocial functioning, was conductedpsychosocial functioning, was conducted

by a trained psychiatrist, and the neuro-by a trained psychiatrist, and the neuro-

psychological evaluation was carried outpsychological evaluation was carried out

by a trained neuropsychologist, masked toby a trained neuropsychologist, masked to

the results of the clinical and psychosocialthe results of the clinical and psychosocial

assessments.assessments.

Neuropsychological measuresNeuropsychological measures

An extensive review of previous literatureAn extensive review of previous literature

on this issue guided our choice of neuropsy-on this issue guided our choice of neuropsy-

chological tests. To enhance replication,chological tests. To enhance replication,

only tests frequently documented in theonly tests frequently documented in the

neuropsychological literature were usedneuropsychological literature were used

(Lezak, 1995). Participants completed a(Lezak, 1995). Participants completed a

comprehensive battery of tests spanningcomprehensive battery of tests spanning

4 broad cognitive domains. Tests were4 broad cognitive domains. Tests were

administered according to standard instruc-administered according to standard instruc-

tions and took about 90 min to complete.tions and took about 90 min to complete.

The tasks were given in the same order toThe tasks were given in the same order to

the whole sample. The instruments admi-the whole sample. The instruments admi-

nistered for each domain are describednistered for each domain are described

elsewhere (Martinez-Aranelsewhere (Martinez-Aran et alet al, 2004, 2004aa):):

(a)(a) Estimated premormid IQ: VocabularyEstimated premormid IQ: Vocabulary

sub-test from the Wechsler Adult Intel-sub-test from the Wechsler Adult Intel-

ligence Scale (WAIS; Wechsler, 1955).ligence Scale (WAIS; Wechsler, 1955).

Vocabulary has been identified as theVocabulary has been identified as the

single best measure of both verbal andsingle best measure of both verbal and

general mental abilities.general mental abilities.

(b)(b) Frontal executive functions: theFrontal executive functions: the

Wisconsin Card Sorting Test (WCST;Wisconsin Card Sorting Test (WCST;

Heaton, 1981), the Stroop Colour–Heaton, 1981), the Stroop Colour–

Word Interference test (SCWT) andWord Interference test (SCWT) and

the FAS task of the Controlled Oralthe FAS task of the Controlled Oral

Word Association Test (Spreen &Word Association Test (Spreen &

Strauss, 1998), including the animal-Strauss, 1998), including the animal-

naming sub-tests.naming sub-tests.

(c)(c) Attention/concentration and mentalAttention/concentration and mental

tracking: the DigitSpan sub-test fromtracking: the DigitSpan sub-test from

the WAIS and the Trail Making Testthe WAIS and the Trail Making Test

(TMT; Reitan, 1958).(TMT; Reitan, 1958).

(d)(d) Verbal learning and memory: theVerbal learning and memory: the

California Verbal Learning TestCalifornia Verbal Learning Test

(CVLT; Delis(CVLT; Delis et alet al, 1987)., 1987).

Statistical analysesStatistical analyses

The three groups (bipolar I, bipolar II andThe three groups (bipolar I, bipolar II and

healthy controls) were compared on clinicalhealthy controls) were compared on clinical

and socio-demographic variables using ana-and socio-demographic variables using ana-

lysis of variance (ANOVA) and chi-squaredlysis of variance (ANOVA) and chi-squared

tests. Multivariate analysis of variance wastests. Multivariate analysis of variance was

performed to show overall differences inperformed to show overall differences in

neuropsychological tests between groups.neuropsychological tests between groups.

Since multiple dependent variables wereSince multiple dependent variables were

used, a prior protective analysis of covar-used, a prior protective analysis of covar-

iance was performed with age as covariateiance was performed with age as covariate

and group as a main factor. The differencesand group as a main factor. The differences

shown between the scores on the YMRSshown between the scores on the YMRS

and HRSD, when controlled for, did notand HRSD, when controlled for, did not

significantly alter the results, so these vari-significantly alter the results, so these vari-

ables were not finally included as covari-ables were not finally included as covari-

ates. Since neuropsychological tests areates. Since neuropsychological tests are

naturally correlated, this procedure wasnaturally correlated, this procedure was

considered better than Bonferroni inequal-considered better than Bonferroni inequal-

ity correction, which would have increasedity correction, which would have increased

type II error. Group differences between thetype II error. Group differences between the

bipolar I, bipolar II and control samplesbipolar I, bipolar II and control samples

were tested in one-way ANOVA, followedwere tested in one-way ANOVA, followed

by Tukeyby Tukey post hocpost hoc comparison procedurecomparison procedure

when significant main effects were present.when significant main effects were present.

The effects sizes have been calculated toThe effects sizes have been calculated to

find the difference between the groups infind the difference between the groups in

terms of standard deviation. Pearsonterms of standard deviation. Pearson

correlations were used to analyse whichcorrelations were used to analyse which

clinical and neurocognitive measures wereclinical and neurocognitive measures were

related to psychosocial functioning, asrelated to psychosocial functioning, as

measured by the GAF, taking into accountmeasured by the GAF, taking into account

variables that showed group differencesvariables that showed group differences

((PP550.1). In patients with bipolar II disor-0.1). In patients with bipolar II disor-

der, we used a multiple linear regressionder, we used a multiple linear regression

model to identify the variables that wouldmodel to identify the variables that would

be good predictors of psychosocial func-be good predictors of psychosocial func-

tioning. The clinical and neuropsychologi-tioning. The clinical and neuropsychologi-

cal variables that correlated with the GAFcal variables that correlated with the GAF

were introduced in the model using a hier-were introduced in the model using a hier-

archical stepwise method: clinical variablesarchical stepwise method: clinical variables

were introduced in block 1 andwere introduced in block 1 and

neuropsychological variables in block 2. Aneuropsychological variables in block 2. A

logistical regression test was also performedlogistical regression test was also performed

to identify predictive variables of occupa-to identify predictive variables of occupa-

tional adaptation, as defined above. Thetional adaptation, as defined above. The

variables included in the analysis were thevariables included in the analysis were the

same as in the multiple linear regressionsame as in the multiple linear regression

model. Data analyses were performed usingmodel. Data analyses were performed using

the Statistical Package for the Socialthe Statistical Package for the Social

Sciences, version 10.0 for Windows.Sciences, version 10.0 for Windows.

RESULTSRESULTS

The three groups (bipolar I, bipolar II andThe three groups (bipolar I, bipolar II and

healthy controls) did not differ with respecthealthy controls) did not differ with respect

to gender, educational level, functional out-to gender, educational level, functional out-

come and total number of episodes (Tablecome and total number of episodes (Table

1). They differed on age and age at illness1). They differed on age and age at illness

onset, which were lower in the bipolar Ionset, which were lower in the bipolar I

group. Patients with type I disorder moregroup. Patients with type I disorder more

commonly had a history of psychotic symp-commonly had a history of psychotic symp-

toms and a greater percentage of them weretoms and a greater percentage of them were

taking lithium (Table 1). Owing to thetaking lithium (Table 1). Owing to the

small sample size there was insufficientsmall sample size there was insufficient

statistical power to perform a subanalysisstatistical power to perform a subanalysis

through the groups. For the subgroup ofthrough the groups. For the subgroup of

patients who were taking lithium, effectpatients who were taking lithium, effect

sizes were similar to those of the combinedsizes were similar to those of the combined

bipolar I and II groups, for example in mea-bipolar I and II groups, for example in mea-

sures of verbal memory such as recognitionsures of verbal memory such as recognition

(0.45(0.45 v.v. 0.43), cued delayed recall (0.390.43), cued delayed recall (0.39 v.v.

0.33) or free short recall (0.320.33) or free short recall (0.32 v.v. 0.28).0.28).

With regard to neuropsychologicalWith regard to neuropsychological

variables, results are shown in Table 2.variables, results are shown in Table 2.

Multivariate analysis of covariance yieldedMultivariate analysis of covariance yielded

Pillai’sPillai’s FF¼1.952, d.f.1.952, d.f.¼30, 170 (30, 170 (PP¼0.004)0.004)

for the main effect, indicating that therefor the main effect, indicating that there

were overall differences in neuropsycholo-were overall differences in neuropsycholo-

gical performance between groups. For 12gical performance between groups. For 12

of 15 comparisons the differences reachedof 15 comparisons the differences reached

statistical significance (statistical significance (PP550.05). In gener-0.05). In gener-

al, patients with type II disorder performedal, patients with type II disorder performed

poorly on most neuropsychological mea-poorly on most neuropsychological mea-

sures compared with healthy controls, espe-sures compared with healthy controls, espe-

cially on measures related to semanticcially on measures related to semantic

verbal fluency (animal naming) and verbalverbal fluency (animal naming) and verbal
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learning and memory (CVLT learning task,learning and memory (CVLT learning task,

cued short-delay and long-delay-recall andcued short-delay and long-delay-recall and

recognition hits). Both bipolar disorderrecognition hits). Both bipolar disorder

groups performed worse than the controlgroups performed worse than the control

group on attention (TMT part A and Digit-group on attention (TMT part A and Digit-

Span Forwards) and working memory mea-Span Forwards) and working memory mea-

sures (DigitSpan Backwards). In anothersures (DigitSpan Backwards). In another

measure of working memory (TMT partmeasure of working memory (TMT part

B) only a trend towards a poorer perfor-B) only a trend towards a poorer perfor-

mance was detected in patients comparedmance was detected in patients compared

with controls. Patients with type II disor-with controls. Patients with type II disor-

der, as well as the bipolar I group, showedder, as well as the bipolar I group, showed

a trend towards a higher number of WCSTa trend towards a higher number of WCST

perseverative errors compared with healthyperseverative errors compared with healthy

controls (controls (FF¼2.90.2.90. PP¼0.06). Tukey0.06). Tukey post hocpost hoc

analysis showed that the bipolar I groupanalysis showed that the bipolar I group

performed worse on most measures thanperformed worse on most measures than

the bipolar II group, who in turn performedthe bipolar II group, who in turn performed

worse than the control group, so patientsworse than the control group, so patients

with bipolar II disorder showed an inter-with bipolar II disorder showed an inter-

mediate cognitive profile between patientsmediate cognitive profile between patients

with type I disorder and healthywith type I disorder and healthy

participants.participants.

The bipolar II group showed an inter-The bipolar II group showed an inter-

mediate level of performance, between themediate level of performance, between the

bipolar I and control groups, on the Stroopbipolar I and control groups, on the Stroop

interference task and on all measures ofinterference task and on all measures of

verbal memory (CVLT). In this regardverbal memory (CVLT). In this regard

medium effect sizes were observed, asmedium effect sizes were observed, as

shown in Table 2 (Cohen’sshown in Table 2 (Cohen’s dd values; Cohen,values; Cohen,

1988). Analysis of the effect sizes pointed1988). Analysis of the effect sizes pointed

to small differences between the patientto small differences between the patient

groups, suggesting that cognitive deficitsgroups, suggesting that cognitive deficits

are present in both groups but these dys-are present in both groups but these dys-

functions are quantitatively more markedfunctions are quantitatively more marked

in bipolar I disorder. Cognitive dysfunctionin bipolar I disorder. Cognitive dysfunction

was present in the bipolar II group relativewas present in the bipolar II group relative

to the control group but differences wereto the control group but differences were

medium in terms of effect size. Pearsonmedium in terms of effect size. Pearson

correlations were also used in order to es-correlations were also used in order to es-

tablish which clinical variables correlatedtablish which clinical variables correlated

with the neuropsychological measures inwith the neuropsychological measures in

the patient groups. In the bipolar II groupthe patient groups. In the bipolar II group

we found a correlation between psychoso-we found a correlation between psychoso-

cial functioning as measured by the GAFcial functioning as measured by the GAF

and the age at illness onset (and the age at illness onset (RR¼770.42,0.42,

PP¼0.026), the HRSD (0.026), the HRSD (RR¼770.48,0.48,

PP¼0.004) and the Trail Making Test part0.004) and the Trail Making Test part

B (B (RR¼770.45,0.45, PP¼0.009). Patients with0.009). Patients with

longer illness duration showed more slow-longer illness duration showed more slow-

ness or diminished attention (TMT partness or diminished attention (TMT part

A), more working memory dysfunctionsA), more working memory dysfunctions

(DigitSpan Backwards sub-test) and more(DigitSpan Backwards sub-test) and more

deficits in executive functions (animaldeficits in executive functions (animal

naming, and higher perseverative errorsnaming, and higher perseverative errors

from the WCST).from the WCST).

In the bipolar I group psychosocialIn the bipolar I group psychosocial

functioning was related to some frontalfunctioning was related to some frontal

executive functions such as the FASexecutive functions such as the FAS

((RR¼0.41,0.41, PP¼0.009), the DigitSpan Back-0.009), the DigitSpan Back-

wards sub-test (wards sub-test (RR¼0.39,0.39, PP¼0.013) and0.013) and

the TMT part B (the TMT part B (RR¼770.36,0.36, PP¼0.025), as0.025), as

well as the learning (well as the learning (RR¼0.37,0.37, PP¼0.019),0.019),

short-delay recall (short-delay recall (RR¼0.35,0.35, PP¼0.027), free0.027), free

and cued long-delay recall (and cued long-delay recall (RR¼0.39,0.39,

PP¼0.013); (0.013); (RR¼0.37,0.37, PP¼0.021) and recog-0.021) and recog-

nition (nition (RR¼0.32;0.32; PP¼0.045) measures from0.045) measures from

the CVLT.the CVLT.

In the bipolar II group, after selectingIn the bipolar II group, after selecting

all the variables that were correlated withall the variables that were correlated with

the GAF, stepwise multiple linear regres-the GAF, stepwise multiple linear regres-

sion analysis showed that the variables thatsion analysis showed that the variables that

best predicted psychosocial functioning, asbest predicted psychosocial functioning, as

measured through the GAF, were highermeasured through the GAF, were higher

HRSD score, TMT part B score and theHRSD score, TMT part B score and the

age at illness onset. This model accountedage at illness onset. This model accounted

for nearly half (49.7%) of the variancefor nearly half (49.7%) of the variance

((FF¼9.55,9.55, PP550.001). The TMT part B0.001). The TMT part B

accounted for nearly 18% of the varianceaccounted for nearly 18% of the variance

after controlling for the effect of the clinicalafter controlling for the effect of the clinical

variables (variables (bb¼770.41,0.41, tt¼772.93,2.93, PP¼0.007).0.007).

On the other hand, 14 of 33 patientsOn the other hand, 14 of 33 patients

showed poor occupational adaptation.showed poor occupational adaptation.

Consistently with these results, logisticalConsistently with these results, logistical

2 5 62 5 6

Table1Table1 Demographic and clinical characteristics of the study sampleDemographic and clinical characteristics of the study sample

Bipolar I (Bipolar I (nn¼38)38) Bipolar II (Bipolar II (nn¼33)33) Control (Control (nn¼35)35) ANOVAANOVA PP

FF ww22

Age, years: mean (s.d.)Age, years: mean (s.d.) 38.4 (8.7)38.4 (8.7) 45.2 (9.0)45.2 (9.0) 39.1 (12.0)39.1 (12.0) 4.74.7 0.010.01

Educational level, years: mean (s.d.)Educational level, years: mean (s.d.) 13.2 (3.4)13.2 (3.4) 13.0 (3.5)13.0 (3.5) 12.9 (3.3)12.9 (3.3) 0.050.05 0.940.94

Estimated premorbid IQ, mean (s.d.)Estimated premorbid IQ, mean (s.d.) 112 (5.9)112 (5.9) 110.2 (9.9)110.2 (9.9) 113.9 (9.1)113.9 (9.1) 1.661.66 0.190.19

Age at onset, years: mean (s.d.)Age at onset, years: mean (s.d.) 23.5 (6.8)23.5 (6.8) 30.9 (11.8)30.9 (11.8) 4.544.54 0.010.01

Chronicity, mean (s.d.)Chronicity, mean (s.d.) 14.7 (7.6)14.7 (7.6) 13.4 (8.6)13.4 (8.6) 0.160.16 0.840.84

Total episodes, mean (s.d.)Total episodes, mean (s.d.) 10.2 (6.8)10.2 (6.8) 13.5 (14.5)13.5 (14.5) 0.640.64 0.520.52

GAF score, mean (s.d.)GAF score, mean (s.d.) 63.5 (14.2)63.5 (14.2) 69.2 (15.4)69.2 (15.4) 1.191.19 0.310.31

HRSD score, mean (s.d.)HRSD score, mean (s.d.) 4.29 (2.51)4.29 (2.51) 2.29 (2.29)2.29 (2.29) 1.83 (1.25)1.83 (1.25) 14.2214.22 550.0010.001

YMRS score, mean (s.d.)YMRS score, mean (s.d.) 0.79 (1.19)0.79 (1.19) 1.62 (2.12)1.62 (2.12) 0.83 (0.98)0.83 (0.98) 3.393.39 0.0370.037

Gender,Gender, nn (%)(%)

MaleMale 13 (34)13 (34) 17 (52)17 (52) 13 (37)13 (37) 2.442.44 0.290.29

FemaleFemale 25 (66)25 (66) 16 (48)16 (48) 22 (63)22 (63)

Poor work adaptation,Poor work adaptation, nn (%)(%) 20 (53)20 (53) 14 (44)14 (44)11 0.540.54 0.480.48

Prior psychotic symptoms,Prior psychotic symptoms, nn (%)(%) 30 (81)30 (81)11 5 (18)5 (18)11 25.6325.63 550.0010.001

Family history of affective disorder,Family history of affective disorder, nn (%)(%) 17 (50)17 (50)11 16 (62)16 (62)11 0.790.79 0.430.43

Medications,Medications, nn (%)(%)

LithiumLithium 29 (76)29 (76) 15 (50)15 (50)11 5.085.08 0.020.02

CarbamazepineCarbamazepine 8 (21)8 (21) 1 (3)1 (3)11 5.495.49 0.060.06

ValproateValproate 3 (8)3 (8) 4 (14)4 (14)11 3.473.47 0.170.17

AntidepressantsAntidepressants 11 (29)11 (29) 12 (40)12 (40)11 0.910.91 0.440.44

AntipsychoticsAntipsychotics 19 (50)19 (50) 8 (27)8 (27)11 3.813.81 0.080.08

ANOVA, analysis of variance; GAF,Global Assessment of Functioning; HRSD,Hamilton Rating Scale for Depression;YMRS,Young Mania Rating Scale.ANOVA, analysis of variance; GAF,Global Assessment of Functioning; HRSD,Hamilton Rating Scale for Depression;YMRS,Young Mania Rating Scale.
1. A few patients hadmissing data for this variable.1. A few patients hadmissing data for this variable.
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regression analysis also showed that higherregression analysis also showed that higher

TMT part B scores appear to be nearlyTMT part B scores appear to be nearly

significant as an indicator of poorsignificant as an indicator of poor

occupational adaptation (Exp(B)occupational adaptation (Exp(B)¼1.021,1.021,

PP¼0.058).0.058).

DISCUSSIONDISCUSSION

To the best of our knowledge, none of theTo the best of our knowledge, none of the

previous cognitive studies in bipolar disor-previous cognitive studies in bipolar disor-

der focused on neuropsychological dysfunc-der focused on neuropsychological dysfunc-

tion in type II disorder. Our study suggeststion in type II disorder. Our study suggests

that cognitive dysfunctions in bipolar disor-that cognitive dysfunctions in bipolar disor-

der are not limited to the traditional bipolarder are not limited to the traditional bipolar

I subtype. Our findings indicate that euthy-I subtype. Our findings indicate that euthy-

mic patients with type II disorder also showmic patients with type II disorder also show

(although to a lesser degree) the persistent(although to a lesser degree) the persistent

cognitive deficits seen in patients with acognitive deficits seen in patients with a

type I diagnosis. This was already antici-type I diagnosis. This was already antici-

pated as a clinical observation (Vietapated as a clinical observation (Vieta et alet al,,

2002) and was confirmed with this study.2002) and was confirmed with this study.

Cognitive performance in bipolar IICognitive performance in bipolar II
disorderdisorder

Patients with bipolar II disorder had manyPatients with bipolar II disorder had many

verbal memory deficits compared withverbal memory deficits compared with

healthy controls. When compared with bi-healthy controls. When compared with bi-

polar I patients, the bipolar I group showedpolar I patients, the bipolar I group showed

quantitatively more dysfunctions than thequantitatively more dysfunctions than the

bipolar II. This is consistent with a growingbipolar II. This is consistent with a growing

body of evidence that people with bipolarbody of evidence that people with bipolar

disorder experience impairment in verbaldisorder experience impairment in verbal

learning and memory which persists duringlearning and memory which persists during

the euthymic state (Cavanaghthe euthymic state (Cavanagh et alet al, 2002;, 2002;

GlahnGlahn et alet al, 2004; Martinez-Aran, 2004; Martinez-Aran et alet al,,

20042004aa,,bb; Balanza-Martinez; Balanza-Martinez et alet al, 2005;, 2005;

KieseppaKieseppa et alet al, 2005). A longitudinal study, 2005). A longitudinal study

would better address the differences in cog-would better address the differences in cog-

nitive performance in hypomania and man-nitive performance in hypomania and man-

ia, but all studies so far have been cross-ia, but all studies so far have been cross-

sectional.sectional.

Regarding executive functions, patientsRegarding executive functions, patients

with type II disorder seem to make morewith type II disorder seem to make more

perseverative errors in the Wisconsin Cardperseverative errors in the Wisconsin Card

Sorting Test. Perseverative errors may alsoSorting Test. Perseverative errors may also

be related to greater impulsivity, so thisbe related to greater impulsivity, so this

could be related to a higher comorbiditycould be related to a higher comorbidity

related to the impulsivity spectrum in typerelated to the impulsivity spectrum in type

II disorder (Goldberg & Harrow, 1999;II disorder (Goldberg & Harrow, 1999;

VietaVieta et alet al, 2000)., 2000).

After controlling for age, the bipolar IAfter controlling for age, the bipolar I

and II groups had a worse performanceand II groups had a worse performance

than the control group on working memorythan the control group on working memory

measures (DigitSpan Backwards and TMTmeasures (DigitSpan Backwards and TMT

part B) and attention (TMT part A).part B) and attention (TMT part A).

Patients in the bipolar II group showed anPatients in the bipolar II group showed an

intermediate level of performance betweenintermediate level of performance between

the bipolar I and control groups in verbalthe bipolar I and control groups in verbal

memory and executive functions (Stroop in-memory and executive functions (Stroop in-

terference task). This suggests that workingterference task). This suggests that working

memory may be correlated with illness se-memory may be correlated with illness se-

verity. However, bipolar II disorder hasverity. However, bipolar II disorder has

been reported to be not just a milder formbeen reported to be not just a milder form

of bipolar illness, but a particularly malig-of bipolar illness, but a particularly malig-

nant subtype with regard to frequency ofnant subtype with regard to frequency of

episodes (Vietaepisodes (Vieta et alet al, 1997). In fact, partici-, 1997). In fact, partici-

pants with bipolar II disorder in this studypants with bipolar II disorder in this study

2 572 57

Table 2Table 2 Performance on neuropsychological testsPerformance on neuropsychological tests

Bipolar I (Bipolar I (nn¼38)38)

Mean (s.d.)Mean (s.d.)

Bipolar II (Bipolar II (nn¼33)33)

Mean (s.d.)Mean (s.d.)

Control (Control (nn¼35)35)

Mean (s.d.)Mean (s.d.)

MANCOVAMANCOVA

FF(2,103)(2,103)

PP TukeyTukey postpost

hochoc teststests

Cohen’sCohen’s dd

AA vv. B. B BB v.v. CC AA v.v. CC

Frontal executive functionFrontal executive function

WCSTWCST

CategoriesCategories 5.1 (1.3)5.1 (1.3) 5.1 (1.6)5.1 (1.6) 5.4 (1.3)5.4 (1.3) 0.420.42 0.590.59 00 0.200.20 0.220.22

Perseverative errorsPerseverative errors 14.5 (13.2)14.5 (13.2) 16.0 (14.9)16.0 (14.9) 8.6 (6.7)8.6 (6.7) 2.902.90 0.060.06 0.100.10 0.210.21 0.540.54

SCWTSCWT

InterferenceInterference 0.9 (6.1)0.9 (6.1) 1.4 (7.2)1.4 (7.2) 4.7 (7.0)4.7 (7.0) 4.084.08 0.0200.020 AA55BB55CC 0.070.07 0.450.45 0.550.55

Attention/concentration andmental trackingAttention/concentration andmental tracking

Subtest Digits (WAIS)Subtest Digits (WAIS)

Digits forwardDigits forward 5.6 (1.0)5.6 (1.0) 5.4 (1.3)5.4 (1.3) 6.4 (1.3)6.4 (1.3) 5.595.59 0.0050.005 A,BA,B55CC 0.150.15 0.720.72 0.660.66

Digits backwardDigits backward 4.1 (1.0)4.1 (1.0) 4.2 (0.9)4.2 (0.9) 5.0 (1.1)5.0 (1.1) 6.806.80 0.0020.002 A,BA,B55CC 0.120.12 0.670.67 0.730.73

TMTTMT

Trail ATrail A 41.9 (17.1)41.9 (17.1) 40.8 (14.6)40.8 (14.6) 30.1 (11.5)30.1 (11.5) 6.986.98 0.0010.001 A,BA,B55CC 0.060.06 0.750.75 0.740.74

Trail BTrail B 100.5 (52.5)100.5 (52.5) 99.0 (55.7)99.0 (55.7) 74.6 (37.1)74.6 (37.1) 2.852.85 0.060.06 0.020.02 0.500.50 0.540.54

Verbal fluencyVerbal fluency

FASFAS 35.3 (9.2)35.3 (9.2) 36.4 (11.6)36.4 (11.6) 39.6 (11.8)39.6 (11.8) 1.461.46 0.220.22 0.100.10 0.270.27 0.400.40

Animal namingAnimal naming 18.1 (4.2)18.1 (4.2) 19.0 (3.8)19.0 (3.8) 22.0 (6.0)22.0 (6.0) 6.526.52 0.0020.002 A,BA,B55CC 0.240.24 0.560.56 0.710.71

Verbal learning andmemoryVerbal learning andmemory

CVLTCVLT

List A (total)List A (total) 44.3 (11.9)44.3 (11.9) 48.2 (10.9)48.2 (10.9) 53.5 (9.5)53.5 (9.5) 5.815.81 0.0040.004 AA55BB55CC 0.320.32 0.500.50 0.770.77

Free short-recallFree short-recall 9.3 (3.7)9.3 (3.7) 10.4 (2.9)10.4 (2.9) 11.3 (3.2)11.3 (3.2) 4.834.83 0.0100.010 AA55BB55CC 0.320.32 0.280.28 0.550.55

Cued short-recallCued short-recall 10.5 (2.9)10.5 (2.9) 11.8 (2.1)11.8 (2.1) 12.6 (2.3)12.6 (2.3) 8.488.48 550.0010.001 AA55BB55CC 0.480.48 0.360.36 0.740.74

Free delayed-recallFree delayed-recall 9.8 (3.5)9.8 (3.5) 10.7 (2.9)10.7 (2.9) 12.4 (3.0)12.4 (3.0) 7.607.60 0.0010.001 AA55BB55CC 0.260.26 0.570.57 0.740.74

Cued delayed-recallCued delayed-recall 10.3 (3.2)10.3 (3.2) 11.5 (2.5)11.5 (2.5) 13.0 (2.5)13.0 (2.5) 9.899.89 550.0010.001 AA55BB55CC 0.390.39 0.560.56 0.820.82

RecognitionRecognition 13.5 (2.3)13.5 (2.3) 14.4 (1.4)14.4 (1.4) 15 (1.2)15 (1.2) 7.957.95 0.0010.001 AA55BB55CC 0.450.45 0.410.41 0.730.73

CVLT,CaliforniaVerbal LearningTest; MANCOVA, multivariate analysis of variance; SCWT, Stroop Colour^Word InterferenceTest;TMT,Trail MakingTest;WAIS,Wechsler AdultCVLT,CaliforniaVerbal LearningTest; MANCOVA, multivariate analysis of variance; SCWT, Stroop Colour^Word InterferenceTest;TMT,Trail MakingTest;WAIS,Wechsler Adult
Intelligence Scale;WCST,Wisconsin Card SortingTest.Intelligence Scale;WCST,Wisconsin Card SortingTest.
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had on average three more episodes thanhad on average three more episodes than

those with bipolar I disorder, but differ-those with bipolar I disorder, but differ-

ences did not reach statistical significanceences did not reach statistical significance

owing to the higher standard deviation ofowing to the higher standard deviation of

the bipolar II sample.the bipolar II sample.

Role of clinical and social factorsRole of clinical and social factors

A severe illness course probably has aA severe illness course probably has a

negative impact on social and occupationalnegative impact on social and occupational

functioning as well as on cognition. The cor-functioning as well as on cognition. The cor-

relations found between psychosocial out-relations found between psychosocial out-

come and verbal memory in the bipolar Icome and verbal memory in the bipolar I

group are consistent with other findings bygroup are consistent with other findings by

our research group (Martinez-Aranour research group (Martinez-Aran et alet al,,

20042004aa,,bb; 2006). Patients with type II disor-; 2006). Patients with type II disor-

der initially showing a better clinical profileder initially showing a better clinical profile

than those with type I disorder may have athan those with type I disorder may have a

worse illness course because of the greaterworse illness course because of the greater

number of episodes, with significantly morenumber of episodes, with significantly more

major and minor depressive episodes andmajor and minor depressive episodes and

shorter inter-episode intervals (Vietashorter inter-episode intervals (Vieta et alet al,,

1997; Judd1997; Judd et alet al, 2003). In bipolar II disor-, 2003). In bipolar II disor-

der, patients experience more severe andder, patients experience more severe and

longer depressions than in bipolar I disorderlonger depressions than in bipolar I disorder

(Ayuso-Gutierrez & Ramos-Brieva, 1982)(Ayuso-Gutierrez & Ramos-Brieva, 1982)

and have more persistent residual depressiveand have more persistent residual depressive

symptoms (Cassano & Savino, 1997; Benaz-symptoms (Cassano & Savino, 1997; Benaz-

zi, 2001). Partial remission as well as cogni-zi, 2001). Partial remission as well as cogni-

tive dysfunctions may lead to impairedtive dysfunctions may lead to impaired

psychosocial functioning in bipolar disor-psychosocial functioning in bipolar disor-

der. These subtle depressive symptomsder. These subtle depressive symptoms

might explain why patients with bipolar IImight explain why patients with bipolar II

disorder have more cognitive complaintsdisorder have more cognitive complaints

and cognitive dysfunctions than healthyand cognitive dysfunctions than healthy

individuals even when the effect of subtle af-individuals even when the effect of subtle af-

fective symptoms is controlled for. Rapid-fective symptoms is controlled for. Rapid-

cycling might carry higher risk of cognitivecycling might carry higher risk of cognitive

impairment, but as these patients wereimpairment, but as these patients were

equally split between the two groups, thereequally split between the two groups, there

is a little chance that this factor could ex-is a little chance that this factor could ex-

plain the differences between type I and IIplain the differences between type I and II

disorder in our study. Other possible factorsdisorder in our study. Other possible factors

involved when comparing executive func-involved when comparing executive func-

tion between the two types of bipolar disor-tion between the two types of bipolar disor-

der are prior psychotic symptoms andder are prior psychotic symptoms and

lithium treatment, which were both morelithium treatment, which were both more

frequent in participants with bipolar I disor-frequent in participants with bipolar I disor-

der. However, looking at the effect sizes weder. However, looking at the effect sizes we

cannot conclude that taking or not takingcannot conclude that taking or not taking

lithium would explain the differences in cog-lithium would explain the differences in cog-

nitive performance between the two groupsnitive performance between the two groups

((PP¼0.023). In one study (Stip0.023). In one study (Stip et alet al, 2000), 2000)

it was observed that medium-term lithiumit was observed that medium-term lithium

administration did not impair explicit mem-administration did not impair explicit mem-

ory and attention in healthy participants.ory and attention in healthy participants.

Regarding psychotic symptoms, theRegarding psychotic symptoms, the

important reduction of the effect size (ap-important reduction of the effect size (ap-

proximately 50%) may mean that theproximately 50%) may mean that the

higher prevalence of psychotic symptomshigher prevalence of psychotic symptoms

in bipolar I disorder would partially explainin bipolar I disorder would partially explain

the differences in performancethe differences in performance v.v. type II dis-type II dis-

order. The presence of psychotic symptomsorder. The presence of psychotic symptoms

is a baseline diagnostic difference betweenis a baseline diagnostic difference between

the two diagnostic categories (Vietathe two diagnostic categories (Vieta et alet al,,

1997) and the specific effect of psychotic1997) and the specific effect of psychotic

features on cognitive function in bipolarfeatures on cognitive function in bipolar

disorder has not been adequately examined.disorder has not been adequately examined.

A recent study did not reveal any correla-A recent study did not reveal any correla-

tion between prior history of psychotiction between prior history of psychotic

symptoms and cognitive impairment (Selvasymptoms and cognitive impairment (Selva

et alet al, 2006). Frontal executive dysfunctions,, 2006). Frontal executive dysfunctions,

specifically related to working memory im-specifically related to working memory im-

pairment, may be related to a poorer psy-pairment, may be related to a poorer psy-

chosocial functioning in bipolar IIchosocial functioning in bipolar II

disorder. Working memory dysfunctionsdisorder. Working memory dysfunctions

have been found to be present in euthymichave been found to be present in euthymic

patients with bipolar disorder, even whenpatients with bipolar disorder, even when

residual depressive symptoms were covar-residual depressive symptoms were covar-

ied for (Ferrieried for (Ferrier et alet al, 1999). Therefore,, 1999). Therefore,

executive dysfunctions are likely toexecutive dysfunctions are likely to

constitute good predictors of social andconstitute good predictors of social and

occupational difficulties in patients withoccupational difficulties in patients with

type II disorder, whereas problems in re-type II disorder, whereas problems in re-

taining and recovering information maytaining and recovering information may

be more relevant in type I disorder. Thesebe more relevant in type I disorder. These

results suggest that perhaps different neuro-results suggest that perhaps different neuro-

cognitive processes are involved in thecognitive processes are involved in the

psychosocial difficulties of the two bipolarpsychosocial difficulties of the two bipolar

subtypes. However, further research wouldsubtypes. However, further research would

be required to clarify our findings.be required to clarify our findings.

Limitations of the studyLimitations of the study

Our study was cross-sectional, whereas aOur study was cross-sectional, whereas a

longitudinal follow-up might provide morelongitudinal follow-up might provide more

information about the progression of cogni-information about the progression of cogni-

tive dysfunctions. It remains unclear whethertive dysfunctions. It remains unclear whether

cognitive dysfunction is a premorbid issue orcognitive dysfunction is a premorbid issue or

actually progressive in the course of theactually progressive in the course of the

illness. A larger sample size would haveillness. A larger sample size would have

allowed more sophisticated analyses andallowed more sophisticated analyses and

might have shown clearer differences be-might have shown clearer differences be-

tween the groups, for instance with respecttween the groups, for instance with respect

to the executive functions. Another relevantto the executive functions. Another relevant

issue is the baseline difference between pa-issue is the baseline difference between pa-

tients and controls in terms of medicationtients and controls in terms of medication

and history of psychotic symptoms. In the bi-and history of psychotic symptoms. In the bi-

polar I group there was a significantly higherpolar I group there was a significantly higher

percentage of patients with a previous his-percentage of patients with a previous his-

tory of psychotic symptoms compared withtory of psychotic symptoms compared with

the bipolar II group, so the potential impactthe bipolar II group, so the potential impact

of this variable on cognition deserves specificof this variable on cognition deserves specific

attention in further research.attention in further research.

Clinical implicationsClinical implications

Persistent cognitive dysfunctions, includingPersistent cognitive dysfunctions, including

deficits in attention, executive function anddeficits in attention, executive function and

verbal memory, exist in bipolar II disorderverbal memory, exist in bipolar II disorder

as in type I disorder, so cognitive function-as in type I disorder, so cognitive function-

ing should be routinely examined in patientsing should be routinely examined in patients

with either subtype. In patients with bipolarwith either subtype. In patients with bipolar

II disorder, working memory dysfunctionII disorder, working memory dysfunction

seems to be a good predictor of functionalseems to be a good predictor of functional

impairment, after controlling for the effectimpairment, after controlling for the effect

of sub-syndromal symptoms. Rehabilitationof sub-syndromal symptoms. Rehabilitation

interventions should take into accountinterventions should take into account

potential cognitive differences between thepotential cognitive differences between the

two subtypes, especially regarding their im-two subtypes, especially regarding their im-

pact on functioning. An early diagnosis ofpact on functioning. An early diagnosis of

type II disorder is important to prevent or re-type II disorder is important to prevent or re-

mediate as much as possible the cognitivemediate as much as possible the cognitive

problems of these patients.problems of these patients.
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