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Bipolar disorder is a common, chronic and severe mental disorder, affecting ap-
proximately 2Vo ofthe adult population. Bipolar disorder causes substantial psy-
chosocial morbidity that frequently affects the patient's marriage, children, occu-
pation, and other aspects of the patient's life. Few studies have examined the
functional impairment in patients with affective illness. Earlier outcome studies
of mania reported favorable long-term outcomes. However, modern outcome
studies have found that a majority of bipolar patients evidence high rates of
functional impairment. These low reports of functional recovery rates are partic-
ularly surprising. The basis for such limited functional recovery is not entirely
clear. Factors associated with functional dysfunction include presence of inter-
episode symptoms, neuroleptic treatment, lower social economic class, and lower
premorbid function. Cognitive dysfunction, a symptom domain of schizophrenia,
has been identified as an important measure of outcome in the treatment of
schizophrenia. Recently, there has been some suggestion that there may be im-
paired neuropsychological performance in euthymic patients with recurring
mood disorders. Whether impaired neuropsychological performance in associ-
ated with the functional impairment in bipolar patients who have achieved syn-
dromal recovery is an intriguing question. The literature on functional impair-
ment and cognition in bipolar disorder is reviewed.
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The outcome of mania has been studied ever since the diagnosis
was first recognized. In these studies, much emphasis has been
placed on recovery from major affective episodes (mania, depres-
sion, mixed states) but very little emphasis has been given to psy-
chosocial outcomes in bipolar disorder patients. In the era prior
to modern pharmacotherapy, poor outcome in mania was consid-
ered a relatively rare occurrence. Kraepelin in 1921 noted that
manic or depressive episodes were periodic in nature, and typi-
cally were followed by a return to normal functioning. Similarly,
in Rennie's 1942 study of 208 cases from 1913 to 1916, more than
90Vo of patients were reported to have recovered from an initial
episode. Both Kraepelin and Rennie reported that remissions last-
ing for many years were not uncommon. In contrast, more modern
studies do not describe such a favorable outcome in patients with
bipolar disorder. Several of these studies describe that these pa-
tients have a significant degree of morbidity and dysfunction on
follow-up (Bratfos and Haug, 1968; Tsuang et al., 1979; Dion et
al., 1988; Harrow et al., 1990; Tohen et al., 1990; O'Connell et al.,
1991; Carlson et al., 1974; Coryell et al., 1993, 1993; Goldberg et
al., 1995; Gitlin et al., 1995; Strakowski et a1., 1998; Keck et al.,
1998; Tohen et al., 2000) (Table 1). This table presents the major
findings about outcome in mania from a series of naturalistic fol-
low-up studies during the past two decades. In general, the major-
ity of studies, both short and long-term, have found that a high
percentage of patients have impairment in at least one major area
of overall functioning. Tsuang et aI., 1979 found that occupational
impairment was common and persistent in up to one-quarter of
the patients'studied, even 30 years after an initial manic episode.
Dion and colleagues (1988) carefully evaluated the functional out-
come of 67 patients with bipolar disorder for 6 months following
discharge. They found that symptomatic recovery preceded func-
tional recovery in a majority of patients. At 6 months, only 40Vo
were able to work or study and only 36Vo were able to live inde-
pendently. Harrow et al., (1990) reported the long-term outcome
of 100 patients hospitalized for acute mania and unipolar depres-
sion. These patients were systematically followed-up and evalu-
ated on two occasions (at a mean of 2 years and again at 4.5 years
following their index episode). Only 27Vo of bipolar disorder pa-
tients at 2 years and 4IVo of bipolar disorder patients at 4.5 years
had good overall functioning. They found that many of these pa-



TABLE 1
Outcome Studies Reporting Functional Outcome in

Patients with Affective Disorders

Inuestigators N
Follow-up

Period Comment

Tsuang et aI.,
r979

Dion et al.,
1988

Harrow et aI.,
1990

Tohen et aI.,
1990

O'Connell et
al.,  1991

Coryell et al.,
1993

Goldberg et aI.,
1995

Gitlin et al.,
1995

Strakowski
et al.,  1998

Keck et al.,
1998

100 30 years

67 6 months

73 1.7 years

75 4 years

248 1 year

29 5 years

51 4.6 years

62 4.3 years

109 1 year

L34 1 year

24Vo had poor work func-
tioning

67Vo }rad poor work function-
ing; those with multiple ad-
missions had greatest im-
pairment

34Vo }:'ad very poor global
functioning; outcome was
poorer for BP than for UP

28Vo were unable to work;
l9%o could not live indepen-
dently at follow-up

I9Vo }:.ad very poor outcome

3I7a never achieved sus-
tained recovery

22Vo had poor outcome; l4Vo
persistent poor functioning
at two follow-ups

35Vo had poor occupational
functioning; 6wo had only
fair or poor social func-
tioning

65Vo failed to achieve func-
tional recovery; all subjects
had prior hospitalizations

76Vo failed to achieve func-
tional recovery; patients
with mixed or mainic epi-
sodes at index did not dif-
fer in recovery rates at fol-
low-up

63Vo failed to reach func-
tional recovery

Tohen et al.,
2000

219 2 years

Adapted from Goldberg and Harrow 1999.
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tients receiving conventional treatment improved over the follow-
up period, however, a subgroup approaching 60Vo still experienced
poor adjustment in one or more areas of functioning. Tohen et al.,
(1990) followed 75 bipolar I disorder patients for 4-years whose
index episode was manic. At follow-up they found that approxi-
mately 20Vo of the patients were unable to work, study or live
independently. Coryell et al., (1993) examined the scope, severity,
and persistence of psychosocial impairment arising from bipolar
and unipolar affective disorder. Patients with bipolar (N : 148)
or unipolar (N : 240) major affective disorder were assessed as
they sought treatment and again after a 5-year follow-up. First-
degree relatives who had no lifetime history of affective disorder
were used as a comparison group. Relative to comparison sub-
jects, affective disorder groups were significantly more likely to
report declines in job status and income at the end of follow-up
and significantly less likely to report improvements. The authors
found that the psychosocial impairment associated with mania
and major depression extends to essentially all areas of function-
ing and persists for years, even among individuals who experience
sustained resolution of clinical symptoms (Coryell et aI., 1993).
Gitlin et a1., (1995) in their bipolar clinic found that one-third of
their patients had poor occupational functioning at an average
of 4.3 years follow-up despite receiving contemporary treatments.
Cooke and colleagues (1996), reported marked reductions in self-
reported functioning and well being in 68 euthymic RDC bipolar
disorder outpatients as measured by the Medical Outcomes Study
questionnaire (MOS) questionnaire (SF-20). Patients' mean scores
on the six SF-20 subscales fell within or below the range of mean
scores reported for patients with chronic medical illness and ma-
jor depression in the MOS. Robb and colleagues (1998) also stud-
ied euthymic outpatients with bipolar disorder to see if there were
any gender differences in subjects' perception of weil-being and
functioning. The authors found that women with bipolar disorder
compared to men were more likely to report an overall impair-
ment in all MOS subscale scores with signifi.cant impairment in
physical health and pain. Laroche et al., (1995) also found disrup-
tion of social functioning even during quasi-asymptomatic periods
in patients with major affective disorders.

Even more recent studies suggest that up to 76Vo of patients
with either bipolar disorder or affective psychoses fail to
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achieve functional recovery at 12 and 24-months following their
index manic episode (Keck et al., 1998; Strakowski et al., 1998;
Tohen et al., 2000). Strakowski et al., (1998) reported that only
35Vo of 109 patients with affective psychosis [functional recov-
ery: bipolar, 36Vo, major depression, 30Vol achieved functional
recovery by L2 months after their first hospitalization. Keck et
a]. (1998) reported that only 24Vo of patients with DSM-III-R
bipolar I disorder achieved functional recovery at some time
during the interval between hospital discharge and 12-month
follow-up.

Recently Tohen and colleagues (2000) reported the syndromal
and functional recovery rates among 219 psychotic affective disor-
der patients at 6 or 24 months after first-lifetime hospitalization.
In this study, patients consecutively admitted for their first hospi-
talization of affective psychosis were recruited. Diagnostic, symp-
tomatic, and functional evaluations were obtained at index hospi-
talization, 2, 6 and 24 months. Syndromal recovery was
operationally defined as no longer meeting DSM-IV criteria for a
manic or major depressive episode. Functional recovery was de-
fined as the patient having returned to their baseline level of
functioning. The authors found that most patients QTVo) achieved
syndromal recovery at 6 and 24-months post-admission, however,
only 37Vo achieved functional recovery within the same period of
time (Figure 1). During the period of the study (1989-1996), hos-
pital length of stay declined progressively across study years by
almost 4-fold from 45 days in 1989 to 12.5 days in 1996. The pro-
portions of patients attaining both syndromal and functional re-
covery within 2 years of initial hospitalization remained quite sta-
ble across of study-entry despite a marked shortening of the
length of stay. Apparently, shorter length of stay had neither an
unfavorable nor a favorable effect on time-to-syndromal recovery
or chances of functional recovery for most patients. It seems un-
Iikely that shorter inpatient stays reflect improvements in thera-
peutics in recent years. More plausibly, patients probably con-
tinue to recover after hospitalization in alternative settings,
inciuding partial hospitalization, transitional care, or other ambu-
latory programs or even at home.

In summary, bipolar disorder, even in clinical remission ap-
pears to be associated with marked reductions in functioning and
well-being, confirming the importance of the disorder as a major

313



314 PSYCHIATRIC QUARTERLY

100
90
80
70
60
50
40
30
20
10
0

Syndromal Functional
Recovery Adapredfromrohenetal,20oo Recovery

FIGURE 1. Percentage of patients with first-episode psychotic affective
disorders who reached syndromal (N = 199) and functional (N :
181) recovery within 6 and24 months after first lifetime hospitalization.

public health problem, meriting substantial resources for further
research and treatment.

WHY THESE DIFFERENCES IN THE COURSE OF
BIPOI,AR DISORDER OF EARLIER COMPARED TO

MORE MODERN STI.TDIES?

The reason for the discrepancies in outcome between earlier and
more recent studies is unknown but probably is due to several
factors including differences in research methodology used, differ-
ence in diagnostic criteria used, medication induced changes, psy-
chiatric and medical comorbidity, alcohol and drugs and other as
yet unidentified factors.

Differences in Research Designs and Diagnostic Criteria Used

Research designs and diagnostic criteria for mania and relapse
have become more standardized. Many cases of major affective
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illness with psychotic features probably have been included
among persons diagnosed with schizophrenia earlier in this cen-
tury, and the distinction between these major groups of psychotic
syndromes may still be much less clear than is widely assumed
(Hegarty et al., 1994). Misassignment between the schizophrenia
and manic-depressive syndromes over the past century has proba-
bly biased estimates of recovery within both diagnostic categories
in complex and poorly quantified ways (Hegarty et al., 1994). Di-
agnostic systems have shifted to include patients with more se-
vere psychopathology and prominent psychosis as meeting crite-
ria for a diagnosis ofbipolar disorder.

Medication Induced Changes

Medication induced changes may be yet another factor in ex-
plaining the discrepancies in recovery rates between earlier and
more recent studies. It is possible that as clinicians we have been
contributing to a worsening of the course of illness by the indis-
criminate and excessive long-term use of antidepressants in bipo-
Iar disorder. Angst (1985) reported that the switch rates into ma-
nia have increased by decade of treatment. In the analysis of
studies of switch rates by Angst he found that in the pre-pharma-
cotherapy era the switch rates ranged between 3Vo and 4Vo and
with the introduction of tricyclic antidepressants increased to ap-
proximately 8Vo. Bipolar disorder patients exposed to long-term
use of antidepressants may also be at a higher risk of rapid cy-
cling (Goodwin and Jamison, 1990). Furthermore, some authors
have reported that long-term use of neuroleptics in bipolar pa-
tients is associated with an increased frequency of major de-
pressive episodes (Kukopoulos, 1980) and lower functional recov-
ery rates (Tohen et al., 1990). Recent studies suggest that a
majority of bipolar disorder patients remain on conventional anti-
psychotic drugs for long periods of time following their hospital-
ization (reviewed in Zarate et aI., 2000). This may in part explain
why some patients have poor long-term functioning.

Substance Use Disorders

Substance use disorders have been reported to be associated with
worse long-term outcome in patients with bipolar disorder by way

.J 1D
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of producing mixed states, rapid cycling and an increased risk of
suicide, rehospitalization and noncompliance (Mayfield and Cole-
man 1968; Himmelhoch et al., 1976; Keller et al., 1986; Morrison
1974; Tohen et al., 1990; Sonne et al., 7994; Keck et al., 1998;
Goldberg et al., 1999). The reader may wish to refer to a more
detailed review of substance use disorders and bipolar disorder
(Tohen et al.. 1998a).

HOW DO WE MEASURE OUTCOME?

There are many different ways of measuring outcome and each
method may lead to a different set of conclusions. One way of
measuring outcome is to determine the proportion of patients who
achieve symptomatic/syndromal recovery after an index episode
or the time it takes to reach this type of recovery. Another way of
measuring outcome may be to examine the rates of relapse or
recurrence after an index episode. Other methods include count-
ing the number of affective episodes, estimating the duration of
each episode, the number of hospitalizations at follow-up etc. Yet
another less commonly used method of measuring outcome and
perhaps a more meaningful way of estimating morbidity is com-
bining both the counts of affective episode and subtle (subsyndro-
mal) affective symptoms. This is referred to as cumulative mor-
bidity.

Functional recovery in bipolar disorder has been described as
the ability to achieve level of functioning that existed prior to the
most recent episode (Tohen et al., 2000). Functioning is complex
and involves many different domains including the capacity to
work, capacity to live independently, capacity for recreation, ca-
pacity for romantic life, capacity to study, etc. Psychosocial/func-
tional outcome uses a different set of observations and measures
but typically evaluates patients in their major psychosocial do-
mains. Researchers traditionally measure one or two elements of
functioning and typically fail to take into account all the other
elements necessary for optimal functioning. As a result, the
method by which functional recovery is ascertained may lead to a
different set of conclusions. Studies should measure all these dif-
ferent domains as a patient may do very well in one domain but
very poorly in other domains. Also, it is important to determine
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the context in which functional outcome is measured. For exam-
ple, occupational outcome may vary by whether or not the patient
is the owner of their business or not. If the patient owns their
business, on evaluation they may be rated as having achieved
"functional recovery" even if significant impairment in function-
ing is present. On the other hand, a patient may have fully recov-
ered in terms of functioning but may not be permitted to return to
work by their employer until more time has elapsed. The former
example may be rated as doing well and the latter case as doing
poorly when in fact the contrary may be the case. Also, a patient
may be more reluctant to return to work if they are feeling embar-
rassed or ashamed of their recent manic behavior even though at
present they may be functioning well.

The basis for such limited functional recovery is not entirely
clear but has been reported to be associated with a number of
different factors. These factors associated with functional dys-
function include the presence of interepisode symptoms, psychotic
symptoms, medication effects (reviewed above), and lower pre-
morbid function. We will review each of these different factors
presumed to be etiologically related to these poor functional out-
comes.

The Presence of Interepisode Symptoms as a Predictor of Poor
Functional Outcome

The UCLA group reported on their findings on impaired function-
ing in bipolar disorder patients (Gitlin et al., 1985). During a 6-
year period, 160 patients with DSM-IV bipolar I disorder were
treated in their Affective Disorders Clinic for more than 3 months.
Of these patients, 82 were treated for 2-years or more. Treatment
was uncontrolled but the general philosophy was that mainte-
nance treatment was virtually always indicated. They found that
the likelihood of either a full manic or a full depressive episode
within 5 years was 737o, with 37Vo of the relapses occurring in the
first year. Of those who relapsed, 707o had multiple episodes.
They used a cumulative psychopathology method as their outcome
measure. Only 17Vo of patients were euthymic during the follow-
up period. Thirty percent of the patients were significantly symp-
tomatic for more than one-quarter of the follow-up period. Also in
their study, they found that the number of major depressive epi-

377
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sodes was associated with family dysfunction more than was the
number of manic episodes. Similarly, social maladjustment was
associated with the number of major depressive episodes more
than with manic episodes. They found that the average mood
scores were more highly correlated with poor psychosocial out-
come than were the number of episodes. The authors suggest that
cumulative psychopathology may more accurately represent the
destructive process by which bipolar disorder leads to poor psy-
chosocial function (Gitlin et al., 1995).

However, it remains unclear what the temporal relationship is
between interepisode symptoms and the impairment of function-
ing. Is it that subsyndromes lead to a worsening of functioning or
is the reverse true that poor functioning leads to demoralization,
and low self-esteem resulting in depression?

The Presence of Psychotic Symptoms as a Predictor of Poor
Functional Outcome

Rosen and colleagues (1983) examined the effects of psychosis on
social outcome in bipolar I patients. They studied a total of 89
subjects of which 63 were psychotic and 26 were not psychotic.
The psychotic group had significantly poorer outcome in terms of
social functioning. Although current age, age at first treatment,
and duration of illness distinguished the two groups of patients,
statistical analyses indicated that these variables did not account
for differences in social outcome. In contrast, MacQueen and col-
leagues (1997) did not find that psychosis at the index episode
was associated with poor functional outcome.

Low Prernorbid Functioning as a Predictor of Poor
Functional Outcome

Cannon et al (Cannon et al., 1997) reported that impaired pre-
morbid social functioning is not specific to schizophrenia and is
also seen in bipolar disorder. The authors hypothesized that poor
premorbid social adjustment is one manifestation of vulnerability
to adult psychotic disorders. Recently Strakowski and colleagues
published their findings on a 12-month outcome after a first hos-
pitalization for affective psychosis (Strakowski et al., 1998). In
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this study, 109 patients consecutively admitted for their first hos-
pitalization of affective psychosis were recruited. Diagnostic,
symptomatic, and functional evaluations were obtained at index
hospitalization, 2, 6 and 12 months. The authors found that func-
tionai dysfunction was associated with low premorbid socioeco-
nomic status.

Other Factors That Haue Been Reported to Be Associated with
Functional Impairment in Affectiuely III Patients

Clinical factors reported to be associated with poor functional re-
covery after initial hospitalization for first-episode psychotic af-
fective disorders included long hospitalization, onset of age <30
years, Axis I comorbidity, and single marital status (Tohen et al.,
2000). Relapse has been associated with poorer long-term psy-
chosocial function in Bipolar I disorder patients (Solomon et al.,
1996). Variables predictive of functional outcome among adoles-
cents and young adults include diagnosis, symptom severity, du-
ration of onset of symptoms, age of onset of symptoms, gender,
stressful life events, premorbid functioning, and social supports
(Henry and Coster 1996). Better psychosocial outcome has been
reported to occur in patients in higher socioeconomic brackets
compared to patients in lower brackets (Solomon et al., 1996), in
patients receiving lithium doses that achieved standard serum
levels compared to patients receiving doses that achieved low se-
rum levels (above and beyond the effects of relapse prevention)
(Solomon et al., 1996). An earlier study however, failed to find
any differences in interepisode functioning between bipolar pa-
tients (\ : 44) with plasma lithium levels above or below the
median (Goodnick and Fieve, 1985).

CAN COGNITTVE DYSFI,]NCTION BE THE REASON FOR
POOR PSYCHOSOCIAL/FUNCTIONAL OUTCOME?

Cognitive dysfunction, a symptom domain of schizophrenia, has
been identified as an important measure of outcome in the treat-
ment of this disorder. Many studies on cognition have been con-
ducted in patients with schizophrenia. However, few studies have

3 1 9
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been conducted in patients with affective disorders, particularly

in patients with bipolar disorder. cognitive functioning in the

non-symptomatic phase and the long-term cognitive outcome of
patients with mood disorders are both heuristic and important

clinical issues in the study of mood disorders. Literature findings

are inconsistent because of design confounds. Affective disorders

typically have better outcomes than schizophrenia, although re-

"Lnt "nia"nce 
suggests that some patients with affective disorder

have a relatively poor outcome (Tohen et aI., 2000), with cognitive

impairments and persistent symptomatology. Cognitive impair-

ment has been held to be uncommon in bipolar disorder. The na-

ture and extent of neurocognitive dysfunction in persons with bi-

polar only recently has begun to be examined. Many neuro-

psychological studies have been conducted in patients with mood

airora"tr and schizophrenia (Goodwin and Jamison, 1990). Ear-

lier studies conducted prior to 1975 found no consistent findings

in cognitive deficits in bipolar patients. Later studies examining

.ogt iliol in affective disorder patients (reviewed by Goodwin and

Jamison, 1990) generally found that patients with affective disor-

d.ers had more neuropsychological impairment than normal con-

trols but not as severLe as patients with schizophrenia. This lack

of findings may be largely the result of small patient samples

studied, unspecified diagnosis used, and the lack of consistent

measures or"d to evaluate cognition. Furthermore, a number of

these studies included patients that were either in the acutely

manic or depressed state or abusing alcohol or drugs. Also, it has

been suggested that drug side effects may in part explain the cog-

nitive deficlts seen in bipolar disorder patients. Psychopharrnaco-

logical treatment has been suggested to influence neuropsycholog-

icil test performance with neuroleptics and anticholinergic drugs

having the greatest effect (Bellini et al., 1988). However, one

studylJoffe 
"t 

ul., 1988) did" not find significant cognitive deficits

to occur with the use of lithium and carbamazepine. In this study'

cognitive functioning was assessed in medication-free as well as

carbamazepine- uttd lithium-treated patients with manic-de-

pressive illness. Across a range of tests measuring attention, con-

centration, visuomotor function, and memory, no significant dif-

ferences were observed across the three patient groups as

compared with control subjects without manic-depressive illness'

Theinterpretation of such studies is difficult as clinical significant
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levels of depression, psychosis or substance use disorders can ac-
count for most if not all of the cognitive deficits observed. Many of
these later studies began to control for factors that may influence
cognition such as the state of illness (acute mania and depres-
sion), the influence of psychoactive substances, the use of psy-
chotropic medications. Savard and colleagues (1980) compared the
cognitive functioning of unipolar and bipolar with the Halstead-
Reitan category test when in an unmedicated acutely depressed
phase of illness. Controls consisted of normal volunteers and
spouses. Results showed that depressives in the acute depressed
state made significantly more errors than did controls. Older bipo-
lar patients made significantly more errors than younger bipolar
or younger unipolar patients and controls. The authors concluded
as early as in 1980 that impaired cognitive functioning may be a
factor in the disability associated with the major affective disor-
ders, in addition to the distorted affective component usually em-
phasized. More recently Coffman and colleagues (1990) found that
there may be impaired neuropsychological performance even in
euthymic patients with recurring mood disorders. They studied
30 ambulatory outpatients with bipolar disorder and compared
them to normal controls. Bipolar disorder patients had greater
levels of diffuse (generalized) cognitive impairment compared
with controls. There was some suggestion of greater right hemi-
sphere impairment in the bipolar group. In particular, the patient
group differed from controls in nonverbal memory but did not dif-
fer in verbal memory. Another study also found impaired neuro-
psychological performance in euthymic patients with recurring
mood disorders (Tham et a1., 1997). In this study, 26 euthymic
DSM-R recurring mood disorder patients were investigated by us-
ing the Synonym Reasoning and Block-Test Battery and a part
of the Halstead-Reitan Test Battery. The authors found that the
number of hospitalization episodes significantiy correlated with:
reasoning, general intelligence, Trail Making A (impairment was
correlated with length of illness) and Trail Making B tests.

One study (Paradiso et al., 1997) addressed some of the con-
cerns generated in the previous study by controlling for age, edu-
cation, gender differences in neurobehavioral functioning, and di-
agnosis. Non-symptomatic patients with a history of chronic
unipolar depression and bipolar affective disorder and healthy
male individuals were administered neuropsychological tests to

321
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assess attention, visual-motor tracking, executive abilities, and
immediate verbal memory. Subjects had depression scores compa-
rable to each other at the time of testing. Average disease dura-
tion was 8 years for unipolar and 11 years for bipolar patients.
The authors found that unipolar patients were more impaired
than healthy normal comparison subjects on measures of visual-
motor sequencing (Trail Making Test A), executive function (Trail
Making Test B, Stroop Test Color/Word Trial), and immediate
memory and attention (WAIS Digit Symbol subtest). The cogni-
tive disturbance found was the type seen with prefrontal dysfunc-
tion. However, the investigators did not find any differences be-
tween bipolar patients and normal comparison subjects in any of
the selected measures. It is possible that the lack of cognitive
deficits reported in these "non-symptomatic" bipolar disorder pa-
tients was due to the fact that they were not functionally im-
paired. There is no mention in this latter study as to the level of
functioning of these patients at the time of the testing. In another
study (Harvey et al., L997),50 chronically hospitalized geriatric
patients with mood disorders (major depression or bipolar disor-
der) were compared on the clinical symptoms and aspects of cogni-
tive impairment with 308 geriatric schizophrenic patients who
were hospitalized at the same institution. The two samples were
similar in current age and in premorbid education level. The au-
thors found no overall differences in cognitive functioning be-
tween the groups, suggesting that cognitive impairment is pres-
ent in poor-outcome patients with affective disorders as well as
schizophrenia. Sax and colleagues (1998) compared the atten-
tional performance in patients with a first-episode of affective psy-
chosis (n : 27) compared to normal volunteers (n : 31) during
acute and compensated states in order to determine whether
changes in attentional functioning over time were accompanied
by changes in the severity of psychotic or affective symptoms. At-
tentional performance was measured using the degraded-stimu-
lus continuous Performance Test and symptoms were assessed at
the time of index hospitalization, and 2 months after discharge.
The authors found that the patients with an affective psychosis
diagnosis performed significantly worse than controls at the ini-
tial testing but not at follow-up and concluded that attentional
dysfunction is a state-dependent characteristic of mania. One
study (Atre-Vaidya et al., 1998) examined the relationship among
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poor functioning, cognition, and psychopathology in patients
with bipolar disorder. In this study, the authors assessed 36
patients with bipolar mood disorder (23 Veterans Administra-
tion, 13 community) for the presence of psychopathology, cogni-
tive deficits, and psychosocial impairment. The authors assessed
psychopathology using screening and follow-up questions based
on the Schedule for Affective Disorder and Schizophrenia, Life-
time Version, Schedule for the Assessment for Negative Symp-
toms, and Schedule for the Assessment of Positive Symptoms,
and psychosensory features using the "Profile of Psychomotor
Symptoms." The authors tested cognitive functioning in the fol-
lowing domains: 1) general intelligence and language, 2) verbal
and visual memory, and 3) visuospatial functioning. They also
measured and evaluated psychosocial functioning using a struc-
tured scale to assess maladjustment and an impairment rating
scale. Patients with bipolar disorder showed significant impair-
ment compared to age equivalent normals in several cognitive
domains. Anhedonia was related to memory deficits. Memory
deficits were also associated with poor psychosocial functioning.
This study demonstrated that non demented, asymptomatic pa-
tients with bipolar disorder exhibit substantial cognitive deficits
that are associated with poor functioning, and that anhedonia
and avolition best predicts this outcome. In a more recent
study, Van Gorp and colleagues (1998) compared 25 euthymic
bipolar patients (12 with and 13 without a history of alcohol
dependence) to 22 normal control subjects on a neuropsychologi-
cal test battery assessing a range of cognitive domains. They
found that bipoiar patients with and without alcohol depen-
dence performed more poorly than controls on tests of verbal
memory. Furthermore, bipolar subjects with a history of alcohol
dependence had additional decrements in executive (i.e., frontal
lobe) functions when compared with controls. In addition, the
lifetime months of mania and depression (cumulative morbidity)
were negatively correlated with performance in verbal memory
and several executive function measures.

Cognitive dysfunction has been identified as an imporbant
measure of outcome in the treatment of schizophrenia. In
schizophrenic patients, drug-mediated symptom improvement
typically fails to associate with modifications of cognitive dys-
function. A paradigm shift is now required in the conceptualiza-
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tion of treatment success away from symptom decrement and
toward treatments that improve cognition in patients with
schizophrenia (Hawkins et al., 1999). Clozapine, risperidone and
olanzapine have been shown to provide benefits in several do-
mains of cognitive function in patients with schizophrenia (Mel-
tzer and McGurk 1999; Purdon et aI., 2000). Clozapine treat-
ment has been shown to provide a significantly greater
improvement in several domains of cognitive function, especially
attention and verbal fluency, compared with conventional neu-
roleptics, whereas risperidone appears to have a beneficial effect
on working memory (Meltzer et aI., 1996). AIso, schizophrenic
patients taking clozapine and risperidone have been reported
to show better performance on maze tasks than untreated pa-
tients or patients taking conventional neuroleptics. In particu-
lar, patients treated with risperidone or clozapine were better
able to maintain motor coordination while they focused on the
more complex "frontal" maze tasks which required sequencing
and planning (Gallhofer et aI., 1998). These results have been
speculated to be because of the normalization of dopamine func-
tion by clozapine and antagonism of 5HT2 receptors (Sharma
and Mockler, 1998).

Low rates of functional recovery underscores the importance
of including functional as well as symptomatic assessments in
the comprehensive evaluation of newly psychotic patients, with
more explicit differential attention to those who are not prog-
ressing rapidly toward functional as well as syndromal recov-
ery. Such slowly progressing or poorer prognosis patients with
psychotic affective illnesses are likely to require more intensive
or structured aftercare, and perhaps early consideration of
treatment advanced antipsychotic agents, as well as improved
psychosocial interventions, including more effective rehabilita-
tion efforts targeted to modify specific target disabilities. Cogni-
tive deficits in schizophrenic patients have been shown to be
highly associated with poor outcome even more than positive
and negative symptoms. Recently, there has been some sugges-
tion that there may be impairment of cognition in patients with
bipolar disorder. Whether this is the case and whether this
deficit in cognition is associated with the impairment in func-
tioning seen in bipolar patients achieving syndromal recovery
is an intriguing question.



CARLOS A. ZARATE ET AL.

As reviewed above, there is some evidence that euthymic
patients with recurring mood disorders may experience im-
paired neuropsychological performance. Whether or not deficits
in neuropsychological performance are associated with func-
tional impairment in bipolar patients who have achieved syn-
dromal recovery is an intriguing question and has yet not been
adequately examined. Several studies examining the efficacy of
atypical antipsychotic drugs in bipolar disorder have reported
improvement in functioning as the affective symptoms resolve
(Banov et al., 1994; Ghaemi et al., L997; Segal et al., 1998;
Tohen et al., 1999). Because antipsychotic drugs have antimanic
and other thymoleptic properties in bipolar disorder patients
and improve functioning and cognition in patients with schizo-
phrenia, it seems reasonable to speculate that atypical antipsy-
chotic drugs may help improve functional impairment in bipolar
disorder patients.

CONCLUSIONS

Converging evidence suggests that psychosocial outcome of
treated bipolar patients is not nearly as optimistic as expected.
Cumulative psychopathology probably more strongly predicts
poor psychosocial outcome than does the number of episodes. An
intriguing question is whether clinicians should treat affective
sub-syndromes more aggressively as these symptoms may be as-
sociated with poor functioning. However, if the residual symptoms
are depressive in origin the use of antidepressants could poten-
tially accelerate the illness or induce a switch into mania. It also
seems possible that cognitive dysfunction may be partly responsi-
ble for these low functional recovery rates seen in bipolar patients
even after long periods of time. Further studies are required to
clarify the relationship between functional impairment, subsyn-
dromes, and cognition.

REFERENCES

Angst J: Switch from depression to mania-a record study over decades between
1920 and 1982. Psychopathology 18(2-3):140-54, 1985.

Atre-Vaidya N, Taylor MA, Seidenberg M, Reed R, Perrine A, Glick-Oberwise F,

325



326 PSYCHIATRIC QUARTERLY

Cognitive deficits, psychopathology, and psychosocial functioning in bipolar
mood disorder. Neuropsychiatry, Neuropsychology, & Behavioral Neurology
1 1(3) :120-6,  1998.

Bellini L, Gambini O, Palladino tr', Scarone S: Neuropsychological assessment of
functional central neryous system disorders. I. Hemispheric functioning char-
acteristics in schizophrenia and affective illness. Acta Psychiatrica Scandinav-
ica 78(2\:242-6, 1988 Aug.

Bratfos O, Haug JO: The course of manic-depressive psychosis: a follow-up in-
vestigation of215 patients. Acta Psychiatr Scand 44:89-112, 1968.

Cannon M, Jones P, Gilvarry C, Rifkin L, McKenzie K, Foerster A, Murray RM:
Premorbid social functioning in schizophrenia and bipolar disorder: similarit-
ies and differences. Am J Psychiafty 154:1544-1550, 1997.

Carlson GA, Kotin J, Davenport YM, et al.: Follow-up of 53 bipolar manic-de-
pressive patients. Br J Psychiafty 124:134-139, 7974.

Coffman JA, Bornstein RA, Olson SC, Schwarzkopf SB, Nasrallah IIA: Cognitive
impairment and cerebral structure by MRI in bipolar disorder. Biol Psychiatry
1;27(11) :1188-96,  1990 Jun.

Cooke RG, Robb JC, Young LT, Joffee RT: Well-being and functioning in pa-
tients with bipolar disorder assessed using the MOS 20-item short form (SF-
20). J Affect Disord 39:93-97, 1996.

Coryell W, Scheftner W, Keller M, et al.: The enduring psychosocial conse-
quences ofmania and depression. Am J Psychiatry 150:720-727, 1993.

Dion GL, Tohen M, Anthony WA, et al.: Symptoms and functioning of patients
with bipolar disorder six months after hospitalization. Hosp Community Psy-
chiatry 39:652-657, 1988.

Gallhofer B, Bauer U, Lis S, Krieger S, Gruppe H: Cognitive dysfunction in
schizophrenia: comparison of treatment with atypical antipsychotic agents
and conventional neuroleptic drugs. Eur Neuropsychopharmacol 6(Suppl
2) :S13-520,  1996.

Ghaemi SN, Sachs GS: Long-term risperidone treatment in bipolar disorder: 6-
month follow up. International Clinical Psychopharmacology 12(6):333-8,
1997 Nov.

Gitlin MJ, Swendson J, Heller TL, et al.: Relapse and impairment in bipolar
disorder. Am J Psychiatry 152:1635-1640, 1995.

Goldberg JF, Garno JL, Leon AC, Kocsis JH, Portera L: A history of substance
abuse complicates remission from acute mania in bipolar disorder. .I Clin Psy-
chiatry 60:733-740, 1999

Goldberg JF, Harrow M, Grossman LS: Course and outcome in bipolar affective
disorder: a longitudinal follow-up study. Am J Psychiatry 152:379-384, 1995.

Goldberg JF, Harrow M, eds.: Bipolar Disorders. Clinical Course and Outcome.
American Psychiatric Press, Inc. 1999, pg. 5

Goodnick PJ, Fieve RR: Plasma lithium level and interepisode functioning in
bipolar disorder. American Journal ofPsychiatry 142(6\:761-2, 1985 Jun.

Goodwin FK, Jamison KR: Manic-Depressive Illness. New York: Oxford Univer-
sity Press. 1990.

Harrow M, Goldberg JF, Grossman LS, et al.: Outcome in manic disorders: a
naturalistic follow-up study. Arch Gen Psychiatry 47:665-671, 1990.

Harvey PD, Powchick P, Parrella M, White L, Davidson M: Symptom severity
and cognitive impairment in chronically hospitalized. geriatric patients with
affective disorders. British Journal of Psychiatry 170:369-74, 1997 Apr.

Hawkins KA, Mohamed S, Woods SW: Will the novel antipsychotics significantly



CARLOS A. ZARATE ET AL.

ameliorate neuropsychological deficits and improve adaptive functioning in
schizophrenia? Psychol Med 29(1):1-8, 1999 Jan.

Hegarty JD, Baldessarini RJ, Tohen M, Waternaux CM, Oepen G: One hundred
years of schizophrenia: A meta-analysis of the outcome literature. Am J Psy-
chiatry 151:1409-1416, 1994.

Henry AD, Coster WJ: Predictors of functional outcome among adolescents and
young adults with psychotic disorders. American Journal of Occupational
Therapy 50(3):171-81, 1996 Mar.

Himmelhoch JM, Garfinkel ME: Sources of lithium resistance in mixed mania.
Psychopharmacol Bull 22:613-620, 1986.

Joffe RT: MacDonald C: Kutcher SP: Lack of differential cognitive effects of lith-
ium and carbamazepine in bipolar affective disorder. Journal of Clinical Psy-
chopharmacology 8(6):425-8, 1988 Dec.

Keck PE Jr, McElroy SL, Strakowski SM, West SA, Sax KW, Hawkins JM,
Bourne ML, Haggard P: 12-month outcome of patients with bipolar disorder
following hospitalization for a manic or mixed episode. Am J Psychiatry
755:646-652, 1998.

Keller MB, Lavori PW, Coryell W, Andreasen NC, Endicott J, Clayton PJ, Kler-
man GL, Hirschfeld RM: Differential outcome of pure manic, mixed/cycling,
and pure depressive episodes in patients with bipolar illness. Journal of the
American Medical Association 255 :3 138-3 1 42, 1986.

Kraepelin E: Manic-Depressive Insanity (1921). Translated by Barclay RM. Ed-
inburgh, Scotland, Linvingstone. Reprint, New York, Arno Press, 1976.

Kukopulos A, Regrnaldi D, Laddomada P, Floris G, Serra G, Tondo L: Course of .Ul
the manic-depressive cycle and changes caused by treatments. Pharmakop- rl\
sychiatr Neuropsychopharmakol 13 : 156- 167, 1980.

Laroche I, Hodgins S, Toupin J: [Correlation between symptoms and social ad-
justment in patients suffering from schizophrenia or major affective disorderl.
fFrenchl Canadian Journal of Psychiatry-Revue Canadienne de Psychiatrie
40(7) :27-34,1995 Feb.

MacQueen GM, Young LT, Robb JC, Cooke RG, Joffe RT. Levels of functioning
and well-being in recovered psychotic versus nonpsychotic mania. J Affect Dis-
ord 46:69-72 1997.

Ma1.field D, Coleman LL: Alcohol use and affective disorder. Dis Nerv Syst
29:467-474, 1968.

Meltzer FfY, Thompson PA, Lee MA, Ranjan R: Neuropsychologic deficits in
schizophrenia: relation to social function and effect ofantipsychotic drug treat-
ment. Neuropsychopharmacology 14:27S-33S, 1996.

Meltzer FfY, McGurk SR: The effects of clozapine, risperidone, and
on cognitive function in schizophrenia. Schizophr Bull 25:233-55,

Morrison JR: Bipolar affective disorder and alcoholism. Am J
131 :1130 -1133 ,1974 .

olanzapine
1999.
Psychiatry

O'Connell RA, Mayo JA, Flatow L, et al.: Outcome of bipolar disorder on long-
term treatment with lithium. Br J psychiatry 159:123-129, 1991.

Paradiso S, Lamberty GJ, Garvey MJ, Robinson RG: Cognitive impairment in
the euthymic phase of chronic unipolar depression. Journal of Nervous & Men-
tal Disease 185(12):748-54, 1997 Dec.

Purdon SE, Jones BD, Stip E, Labelle A, Addington D, David SR, Breier A,
Tollefson GD: Neuropsychological change in early phase schizophrenia during
12 months of treatment with olanzapine, risperidone, or haloperidol. The Ca-
nadian Collaborative Group for research in schizophrenia. Arch Gen Psychia-
try 57(3):249-58 200 Mar.



328 PSYCHIATRIC QUARTERLY

Rennie TAC. Prognosis in manic-depressive psychoses. Am J Psychiatry 98:801-
8t4, 1942.

Robb JC, Young LT, Cooke RG, Joffe RT: Gender differences in patients with
bipolar disorder influence outcome in the medical outcomes suryey (SF-20)
subscale scores. Journal of Affective Disorders. 49(3): 189-93, 1998.

Rosen LN, Rosenthal NE, Dunner DL, Fieve RR: Social outcome compared in
psychotic and nonpsychotic bipolar I patients. J Nerv Ment Dis l7I(S):272-5,
1983 May.

Savard RJ, Rey AC, Post RM: Halstead-Reitan Category Test in bipolar and
unipolar affective disorders. Relationship to age and phase of illness. Journal
of Nervous & Mental Disease 168(5):297-304, 1980.

Sax KW, Strakowski SM, Keck PE Jr, McElroy SL, West SA, Stanton SP: Symp-
tom correlates of attentional improvement following hospitalization for a first
episode of affective psychosis. Biol Psychiatry 44(8):784-786, 1998.

Segal J, Berk M, Brook S: Risperidone compared with both lithium and haloperi-
dol in mania: a double-blind randomized controlled trial. Clinical Neurophar-
macology 21:176-180, 1998.

Sharma T, Mockler D: The cognitive efficacy of atypical antipsychotics in schizo-
phrenia. J Clin Psychopharmacol 18:12S-19S1, 1998.

Solomon DA, Ristow WR, Keller MB, Kane JM, Gelenberg AJ, Rosenbaum JF:
Serum lithium levels and psychosocial function in patients with bipolar I dis-
order. American Journal of Psychiatry 153(10):1301-7, 1996 Oct.

Sonne SC, Brady KT, Morton WA: Substance abuse and bipolar affective disor-
der. J Nerv Ment Dis 182:349-352, 1994.

Strakowski SM, Keck PE Jr, McElroy SL, et al. Twelve-month outcome after a
first hospitalization for affective psychosis. Arch Gen Psychiatry 55:49-55,
1988.

Tham A, Engelbrektson K, Mathe AA, Johnson L, Olsson E, Aberg-Wistedt A:
Impaired neuropsychological performance in euth)'rnic patients with recurring
mood disorders. Journal of Clinical Psychiatry 58:26-29, 1997.

Tohen M, Hennen J, Zarate CA Jr, Baldessarini RJ, Strakowski SM, Stoll AL,
Faedda GL, Suppes T, Gebre-Medhin P, Cohen BM: The Mclean First Episode
Project: Two-year syndromal and functional recovery in 219 cases of major
affective disorders with psychotic features. Am J Psychiatry 157:220-228,
2000.

Tohen M, Greenfield SF, Weiss RD, Zarate CA Jr, Vagge LM: The effect of com-
orbid substance use disorders on the course ofbipolar disorder: A review. Har-
vard Rev Psychiatry 6:133-141, 1998a.

Tohen M, Sanger TM, McElroy SL, Tollefson GD, Chengappa R, Daniel D, Petty
F, Centorrino F, Wang R, Grundy SL, Greaney MG, Jacobs TG, David SR,
Toma V and the olanzapine HGEH study group. Am J Psychiatry 156'.702-
709 ,1999 .

Tohen M, Waternaux CM, Tsuang MT. Outcome in mania: a  -year prospective
follow-up of 75 patients utilizing survival analysis. Arch Gen Psychiatry
47 :1106 -1111 ,1990 .

Tohen M,Zarate CA Jr, Centorrino F, Hegarty J, Froeschl M,Zarate SB: Risper-
idone in the treatment of mania. J Clin Psychiatry 57'.249-253, 1996.

Tohen M,Zarate CAJr: Antipsychotic Drugs in Bipolar Disorder. J Clin Psychia-
try 59[suppl 1]:38-48, 1998b.

Tsuang MT, Woolson RF, Fleming JA: Long-term outcome of major psychoses;
I: schizophrenia and affective disorders compared with psychiatrically symp-
tom-free surgical controls. Arch Gen Psychiatry 39:1295-130I, 1979.

{

)<



CARLOS A. ZARATE ET AL 329

van Gorp WG, Altshuler L, Theberge DC, Wilkins J, Dixon W: Cognitive impair-
ment in euthymic bipolar patients with and without prior alcohol dependence.
A preliminary study. Arch Gen Psychiatry 55:41-6, 1998.

Zarate CA Jr, Narendran R, Tohen M, Greaney JJ, Berman A, Pike S, Madrid
A. Ctinical predictors of acute response with olanzapine in psychotic mood
disorders. J Clin Psychiatry 59:24-28, 1998.

Zarate CA Jr, Tohen M, Baldessarini R"J: Clozapine in severe mood disorders. J
Clin Psychiatry 56:411-417, 1995. ,

Zarate CA Jr, Tohen M: Antipsychotic drug treatment in first-episode mania: al(
6-month longitudinal study. J Clin Psychiatry 61:33-38, 2000.


