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Cognitive impairment in later life in patients
with early-onset bipolar disorder

Neuropsychological deficits are evident in euthy-
mic bipolar patients of mixed ages (1). These
deficits often lead to impairment of psychosocial
and occupational functioning (2). The number of
affective episodes and chronicity of the illness are
associated with the cognitive impairment (3).
However, illness severity of bipolar disorder (BD)

and aging are not independent, so it is not easy to
assess their respective impacts on neuropsycholog-
ical deficits, especially in the elderly patient.
More than half of euthymic bipolar patients over

the age of 60 years might exhibit neuropsycholog-
ical deficits (4). Within the literature on older BD
patients, the reported mean age of the first affective
episode varies significantly, from <30 years, up to
57 years (5). The onset of manic episodes past the
age of 40 years should lead to the consideration of
the possibility that both the symptoms and cogni-
tive impairment may be due to neurological
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Objectives: Cognitive impairment may interfere with psychosocial
functioning in bipolar disorder (BD). There is limited information
regarding the cognitive function of elderly bipolar patients with onset at
a young age. The present study aimed to investigate the frequency and
the determinants of cognitive impairment in elderly early-onset bipolar
patients.

Methods: Using the Clock-drawing Test (CDT), the Mini Mental State
Examination (MMSE), and the Cognitive Abilities Screening Instrument
(CASI), we examined euthymic patients with bipolar I disorder in
Taiwan, aged 60 years and older. Clinical data were obtained by
reviewing medical records and personal interviews with patients and their
family members. The onset of BD prior to the age of 40 years is defined
as �early-onset�.

Results: Of the 52 early-onset patients, 42.3% were determined to have
cognitive impairment by exhibiting either abnormal CDT or education-
adjusted MMSE scores. In a multiple regression model, years of
education and the age at the last manic/hypomanic (but not depressive)
episode accounted for the greatest variance in both MMSE and CASI
scores. While educational level and the age at the last manic/hypomanic
episode were not considered in the regression model, onset with
depressive syndrome and current age explained 21.5% of the variance in
MMSE scores. Age at the first depressive episode, the first manic episode
before the age of 40 years, and comorbid diabetes accounted for
16.7% of the variance in CASI scores.

Conclusions: There appeared to be a sizable proportion of elderly
early-onset bipolar patients having cognitive impairment. It is suggested
that clinical manifestation of first-onset affective episode and impact of
medical comorbidity affect the cognition of early-onset BD in later life.
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disorders or other general medical conditions
(6, 7). Thus, patient’s age at the onset of the illness
might be used to define homogenous disorder
subtypes (8) and must be taken into account when
studying BD in later life (7). However, studies
examining age at onset of BD have used different
definitions of �early� and �late� (9–12). It is therefore
difficult to relate findings from such studies.
Most of the available information on BD in

elderly adults tends to focus on those patients
whose first onset of mania occurred in later life (7).
Common methodological problems in the pub-
lished studies regarding elderly patients with BD
are small sample sizes, retrospective chart review,
lack of standardized measures, overemphasis on
inpatients, and lack of longitudinal data (5).
Furthermore, as early-onset bipolar patients are
at high risk for early mortality (13–15), little is
known regarding the correlates of the cognitive
function of early-onset BD in late life. The cut-off
age for �late onset� is generally accepted to be
approximately 50 years (7). Bellivier et al. (8)
classified age-at-onset of BD into three subgroups
and found that approximately 20% of bipolar
patients had late-onset, which they defined as a
mean age of 40.4 years. Therefore, 40 years as a
cut-off point for early-onset age could represent
those patients with a more typical onset age.
Bipolar disorder itself, the effects of aging, and

co-existing medical morbidity may increase the risk
of cognitive impairment in later life of early-onset
patients (2–5). With these considerations in mind,
we conducted this pilot cross-sectional study to
examine the frequency and determinants of cogni-
tive impairment in elderly bipolar patients with
onset occurring before 40 years of age. It is
hypothesized that patients with early-onset BD
tend to be at risk for cognitive impairment in later
life, and that psychopathological outcome along
with medical comorbidity may contribute to
cognitive impairment.

Methods

Study sample and procedure

From 1 August 2000 to 31 December 2003, this
study was carried out at Taipei Medical University
Hospital (TMUH) and Taipei City Psychiatric
Center (TCPC), the latter being a Taipei Medical
University-affiliated psychiatric teaching hospital
providing beds for a total of 300 acute patients and
350 chronic patients. Utilizing the computer data
files of the two hospitals, all patients were recruited
on the basis of meeting the following criteria at the
time of their entry into the study: (i) age 60 years

and over; (ii) having a final diagnosis of DSM-IV
(16) bipolar I disorder; and (iii) having at least one
psychiatric admission to TCPC or TMUH before
the start of the study. Patients with comorbid
dementia due to other general medical conditions,
neurological diseases, and active substance abuse
were excluded. Written informed consent as
approved by the Institutional Review Board of
TMUH and TCPC was required from all those
participating in this study.
A case-note form has been in use at TMUH and

TCPC since 1980. This form contains over 95
items structured to obtain information regarding
patients admitted to TCPC or TMUH, including
demographic data, clinical features, physical
illness, and family history. All medical records
were reviewed, with all extracted data subsequently
rechecked in order to rule out any potential
individual errors. Both the participants and their
reliable companions (mostly family members) were
directly interviewed by two of the experienced
psychiatrists involved in this study, using the
Chinese-version of Structured Clinical Interview
for DSM–III–R, patient edition (17) to confirm the
diagnosis of bipolar I disorder as well as any prior
history of psychiatric disorders.
The onset of bipolar I disorder was defined as

the first occurrence of affective symptoms causing
severe impairment of the subject’s psychosocial
functioning or symptoms necessitating hospitaliza-
tion. This study defines the onset of BD prior to
the age of 40 years as �early-onset�.
Measurements of the patient’s electrocardiogra-

phy, body weight, body height, and blood pressure
were undertaken at the time of the interview, and
any significant physical illnesses which, without
regular medical care, that were potentially life
threatening were also recorded. The most recent
affective episode before the time of their entry into
the study was considered as the last episode.
A cerebrovascular disease risk/burden score

(range: 0–7) was determined from a review by the
authors of all consensus Axis III diagnoses, with
each of the following diagnoses being given a score
of 1 point: hypertension, diabetes, peripheral
vascular disease, coronary artery disease, history
of transient ischemic attack or stroke, atrial
fibrillation, and carotid bruit (11).
Affective symptoms were assessed using the

Young Mania Rating Scale (YMRS) (18) and the
Hamilton Depression Rating Scale (HDRS) (19).
In terms of inter-episode adjustment, the highest
level of relational functioning for at least six
months during the last year was rated by the
Global Assessment of Functioning scale (GAF) (16)
and the Strauss–Carpenter Scales (20), including
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psychiatric symptoms, rehospitalization, work, and
social adjustment.

Cognitive assessment

The cognitive tests were administered only in fully
remitted outpatients. Patients with affective syn-
drome were prospectively followed up by research-
ers until those patients had YMRS total scores <5
and HDRS total scores <7 continuously for
two months (21). Cognitive function was rated by
trained assistants or authors using the Clock-
drawing Test (CDT), the standardized Chinese
version of the Mini Mental State Examination
(MMSE) (22), and the Cognitive Abilities Screen-
ing Instrument (CASI) (23). The CDT was scored
using the method described by Shulman (24), in
which all patients are given a blank sheet of paper
and asked to draw a circle, fill in the hours of a
clock and draw in the hands to represent the time
10 min past 11 o’clock. Within the 5-level scoring
system, a score ‡4 was given for minor visuospatial
errors, thereby indicating normality, whereas a
score <4 indicated cognitive impairment.
Since the Chinese version of CASI is well

validated (25), it provides a quantitative assess-
ment of attention, concentration, orientation,
short-term memory, long-term memory, language
ability, visual construction, category fluency, ab-
stract thinking, and judgment. The scores range
from 0–100, with a higher score indicating better
performance.

Statistical analysis

The t-test was used to compare the MMSE and
CASI scores with each categorical variable as the
independent variable. Pearson’s product-moment
correlations were then used to examine the rela-
tionship between the continuous variables and the
MMSE and CASI scores. Given the exploratory
nature of this study, the univariate analyses are
presented without Bonferroni corrections. Finally,
in order to investigate the contribution of the
clinical variables with regard to the MMSE and
CASI scores, the relevant variables found to be
significant in univariate analyses were selected to
enter into a multivariate regression analysis with
either MMSE or CASI scores as the dependent
variable. Dummy coding was used to include the
nominal variables in the multiple regressions.

Results

Based on the computer search and chart review of
the data files, a total of 156 bipolar patients,

representing various ages at onset, met the inclu-
sive criteria. Of these potential subjects, 82 went on
to participate in this study, 15 died before the study
began, 35 could not be located as a result of
moving to a new address or changing their
telephone number, and 24 refused to be inter-
viewed for research purposes.

Socio-demographic and clinical characteristics

Following our review of the charts, we found
comparable clinical characteristics between those
participants with a cumulative age (mean ± SD)
of 67.9 ± 6.6 years (n ¼ 82), and those non-par-
ticipants with a cumulative age of 70.9 ± 7.3 years
(n ¼ 74), including their mean age at the last
follow-up, their mean lifetime number of affective
episodes, and the total number of psychiatric
hospitalizations (data not shown).
The participant group (n ¼ 82) contained sig-

nificantly more female patients (n ¼ 57, 69.5%)
than the non-participant group (n ¼ 39, 52.7%)
(v2 ¼ 5.07, p < 0.025) and more often lived with a
spouse or with children (n ¼ 72, 87.8%) than the
non-participant group (n ¼ 55, 74.3%) (v2 ¼ 5.47,
p < 0.025). Moreover, the remaining participant
subjects included four patients receiving assistance
with daily living in a nursing home, five living
alone, and one living with friend.
Of the 82 participants enrolled in this study,

there were 52 early-onset patients who became the
final experimental subjects with 7.4 ± 5.0 hospi-
talizations in their lifetime, 16 with onset at the
age of 50 years or later as the �late-onset� group,
and 14 with onset between 40 and 50 years. In the
early-onset group, 20 patients (38.5%) experienced
a depressive episode at the illness onset, 48 patients
(92.3%) were married/widowed and 46 patients
(88.5%) lived with a spouse and/or child/children.
Nine patients (17.3%) had an alcohol use problem
and 39 patients (75%) experienced at least one
depressive episode during their lifetime. There were
14 early-onset patients (26.9%) with a GAF score
below 60, which is rated as �clearly dysfunctional,
unsatisfying relationships tend to predominate�,
and considered to have impaired psychosocial
function.

Medical comorbidity and medication

The two principal types of medical morbidity in the
early-onset group were cardiovascular diseases
(ICD-9 codes 390–429) (n ¼ 29, 55.8%) and meta-
bolic/endocrine diseases (ICD-9 codes 241–279)
(n ¼ 24, 46.2%). Furthermore, 22 of the early-onset
patients (42.3%) had only one cerebrovascular
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disease risk score, and nine patients (17.3%) had
two or more cerebrovascular disease risk scores. In
terms of medication status, one patient had been
drug-free for at least six months, and two patients
had been medicated with antipsychotic drugs
alone. Each of the remaining 49 patients had taken
at least one mood stabilizer at the time of entry into
the study, including lithium (n ¼ 15), valproate
(n ¼ 9), carbamazepine (n ¼ 4), lithium plus val-
proate (n ¼ 8), lithiumplus carbamazepine (n ¼ 8),
valproate plus carbamazepine (n ¼ 3), and a
combination of lithium, valproate and carbamaze-
pine (n ¼ 2); 28 patients were treated with a
combination of an antipsychotic and mood stabi-
lizer; 4 patients used one mood stabilizer with an
antidepressant.
There were also 35 patients (67.3%) who had

been given benzodiazepine or non-benzodiazepine
sedative-hypnotics for more than one year. There
was no significant relationship between the results
of laboratory examination in the recent admission
(including electrolytes, hematology, liver function
test, renal function test, and thyroid hormone) and
MMSE along with CASI scores (data not shown).
The total scores of MMSE and CASI were also not
affected by symptomatic severity (scores of YMRS
and HDRS) and cerebrovascular disease risk/
burden score (data not shown).

Cognitive function assessment

The mean ± SD MMSE (21.7 ± 6.5), CASI
(74.1 ± 19.1) and CDT (3.8 ± 1.6) scores of the

early-onset patients were comparable to the
MMSE (23.6 ± 5.1), CASI (80.3 ± 14.3) and
CDT (3.6 ± 1.4) scores of the patients with onset
age over 50 years. Conventional cut-off points
have been used by Folstein et al. (22) for the
MMSE (23–24/30) and by Teng (23) for CASI
(80–81/100); however, these have been shown to be
less appropriate for those with limited education.
Therefore, significant cognitive impairment is
defined as exhibiting either abnormal CDT or
education-adjusted MMSE scores (26).
Among the early-onset group, there were a total

of 25 patients (48.1%) with MMSE scores <24,
27 patients (51.9%) with CASI scores <81, and
19 patients (36.5%) with CDT scores <4. Among
patients with onset between 40 and 50 years, there
were 8 patients (57.1%) with MMSE scores <24,
9 patients (64.3%) with CASI scores <81, and
7 patients (50%) with CDT scores <5.
Years of education had a significantly positive

relationship with MMSE and CASI scores
(Table 1). Based on previous Chinese reports
(27), MMSE cut-off scores of 17/18, 20/21, and
23/24 were subsequently used for 6 years or less,
9 years, and ‡ 10 years of schooling, respectively.
There were 22 patients in the early-onset group
(42.3%) having either abnormal CDT scores or
education-adjusted MMSE scores and were there-
fore identified as having significant cognitive
impairment.
Table 1 summarizes the results of the analyses of

the relationship between the various factors and
the overall test scores. The psychosocial function

Table 1. Correlation between clinically continuous variables, Mini Mental State Examination (MMSE) and Cognitive Abilities Screening Instrument (CASI) in
early-onset bipolar patients over the age of 60 years (n ¼ 52)

Continuous variables Mean (SD)

MMSE CASI

c p c p

Age (years) 66.0 (65) )0.40 0.003 )0.39 0.004
Years of education 7.0 (5.7) 0.58 < 0.001 0.59 < 0.001
Age (years)

At onset 27.1 (6.1) )0.13 NS 0.02 NS
First manic episode 30.9 (8.9) 0.17 NS 0.12 NS
First depressive episode 31.6 (11.5) )0.38 0.01 )0.32 0.04
First psychiatric hospitalization 37.3 (14.0) )0.12 NS )0.7 NS
Recent psychiatric hospitalization 58.5 (8.2) )0.26 0.08 )0.31 0.04
Last manic/hypomanic episode 60.6 (8.8) )0.43 0.004 )0.50 0.001
Last depressive episode 56.3 (12.3) )0.29 NS )0.301 0.09

Length of last cycle (years) 2.7 (5.1) 0.21 NS 0.30 0.04
Years of use:

Lithium (n ¼ 46) 10.2 (8.3) 0.28 0.06 0.21 NS
Carbamazepine (n ¼ 30) 4.6 (4.5) 0.11 NS )0.01 NS
Antipsychotics (n ¼ 47) 8.7 (7.3) )0.01 NS )0.30 0.04
Valproate (n ¼ 26) 2.9 (2.4) 0.22 NS 0.25 NS

Lifetime number of affective episodes 19.4 (13.4) )0.22 NS )0.27 0.05
Global Assessment of Functioning scores 69.6 (12.2) 0.414 0.002 0.63 < 0.001
Strauss–Carpenter score 10.8 (3.4) 0.32 0.02 0.54 < 0.001
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variables, both GAF and Strauss–Carpenter score,
had a positive relationship with MMSE as well as
CASI scores, respectively. We further examined
whether there was any correlation between age and
any of the continuous variables listed in Table 1
with Pearson’s product-moment correlation. It
revealed that chronological age had a significant
correlation with age at the last manic/hypomanic
episode (c ¼ 0.715, p < 0.0001) and with age at
the initiation of lithium prophylaxis (c ¼ 0.611,
p < 0.0001).

Factors associated with MMSE and CASI scores

The effects of the categorical variables on the mean
MMSE and CASI scores are summarized in
Table 2. The early-onset patients whose first manic
episode occurred after the age of 40 years had
significantly higher mean MMSE scores than the
remaining patients. The mean MMSE and CASI
scores of patients with smoking habits (28.8%),
co-existing diabetes mellitus (30.8%), or hyperten-
sion (25.0%) were comparable to those of patients
without such conditions (data not shown).
Of those independent variables with statistical

significance in the univariate analysis, the age at
the last manic/hypomanic episode and years of
education collectively accounted for the greatest
variance in the MMSE scores (adjusted R2 ¼
0.503, F ¼ 16.70, p < 0.001), with age at the last
manic/hypomanic episode accounting for 37.3% of
the variance, followed by years of education (an
additional 13%). Similar to the MMSE model, the
age at the last manic episode explained 46.5% of

the variance in CASI scores, followed by years of
education accounting for an additional 12.2%
(adjusted R2 ¼ 0.587, F ¼ 21.58, p < 0.0001).
While current age and only psychopathology-

related variables were considered, the age at the
last manic/hypomanic episode, onset with depres-
sive syndrome, and current age accounted for the
greatest variance in the MMSE scores (adjusted
R2 ¼ 0.595, F ¼ 16.19, p < 0.001). Furthermore,
the age at the last manic/hypomanic episode and
the first manic episode before the age of 40 years
had the greatest validity for predicting CASI scores
(adjusted R2 ¼ 0.523, F ¼ 16.87, p < 0.001).
However, age at the most recent mania may be
confounded by the chronological age. While
educational level and the age at the last manic/
hypomanic episode were not considered in the
regression model, onset with depressive syndrome
and current age explained 21.5% variance in
MMSE scores (adjusted R2 ¼ 0.215, F ¼ 7.98,
p < 0.001). Age at the first depressive episode,
the first manic episode before the age of 40 years,
and comorbid diabetes accounted for 16.7% of the
variance in CASI scores (adjusted R2 ¼ 0.167,
F ¼ 3.73, p < 0.025).

Discussion

Our study of elderly people with early-onset BD
suggested that cognitive impairment may be
present in approximately 50% of these patients
in their euthymic state, regardless of the various
cut-off ages for early-onset. However, using an
interview schedule and MMSE, a survey of

Table 2. Mini Mental State Examination (MMSE) and Cognitive Abilities Screening Instrument (CASI) by subgroup with dichotomous variables in early-onset
bipolar patients over the age of 60 (n ¼ 52)

Dichotomous variables

MMSE CASI

Mean (SD) t p Mean (SD) t p

Gender
Female (n ¼ 39) 20.8 (7.1) )2.668 0.01 71.2 (20.4) )2.615 0.01
Male (n ¼ 13) 24.5 (2.8) 82.9 (11.0)

Onset with depressive syndrome
No (n ¼ 32) 20.1 (6.0) )2.341 0.02 69.9 (16.3) )2.069 0.04
Yes (n ¼ 20) 24.3 (6.4) 80.8 (21.5)

First manic episode before the
age of 40 years
No (n ¼ 6) 26.8 (2.6) 2.14 0.04 90.1 (5.2) 5.058 <0.001
Yes (n ¼ 46) 21.0 (6.5) 72.0 (19.2)

Comorbid diabetes mellitus
No (n ¼ 36) 22.6 (6.2) 1.578 NS 77.8 (16.3) 2.094 0.04
Yes (n ¼ 16) 19.6 (6.8) 66.2 (22.5)

Increased frequency of recurrence
within the past 5 years
No (n ¼ 34) 22.2 (6.9) 0.936 NS 77.8 (18.2) 2.080 0.04
Yes (n ¼ 18) 20.4 (5.8) 66.0 (19.4)

Degrees of freedom ¼ 49.
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community-dwelling elders aged 65 years or older
in Taipei showed that the prevalence rate of
dementia was merely 1.7% (26). Therefore, in
comparison to demographically and geographically
similar elderly persons, our results confirmed that
cognitive impairment does exist in a large propor-
tion of euthymic elderly patients and does not
appear to be due to the effects of active illness (28).
Though our subjects had an average of 7 years

of education, our rate for the whole bipolar sample
exhibiting cognitive deficits is similar to that (44%)
of American elderly bipolar patients with compar-
able age and a mean 15 years of education, who
were also tested with the MMSE (4). This finding
indicates that BD may routinely result in older
patients being persistently impaired in various
neurocognitive functions. On the other hand, this
discrepancy in educational level should be empha-
sized when estimating the prevalence of cognitive
impairment and discerning its risk factors among
various ethnic groups with mental illness in late
life.
Without considering the effect of educational

level and the recent manic/hypomanic episode, our
analyses found that early-onset manic episode
(before the age of 40 years), the first depressive
episode at older age, and comorbid diabetes are
associated with lower CASI scores in elderly
bipolar patients. Furthermore, bipolar illness onset
with depression and younger age at cognitive
measurement are associated with higher MMSE
scores. Taken together, our findings imply that
clinical manifestation of affective episode at onset
and medical comorbidity, particularly diabetes
mellitus and its complications, could affect the
cognitive function of bipolar patients in later life.
A later age for the last manic/hypomanic episode

may also contribute to lower cognitive measures
among elderly early-onset bipolar patients, unlike a
reported study of bipolar patients with wide age
range (18–70 years) (28). Our results, similar to the
study reported by Beyer et al. (29), did not support
any influence on cognitive function by number of
previous affective episodes or age at onset. One
possible explanation is that retrospective memory
of age at onset and episode frequency is often
inexact for elderly patients (29), particularly with
early-onset. Furthermore, mild forms of manic
episodes are common in elderly bipolar patients
and are probably diagnosed as hypomania (30);
therefore, the last hypomanic episode was taken
into consideration in this study. Age is an impor-
tant risk factor for developing cognitive impair-
ment in elderly people, regardless of the presence of
BD. Caution is recommended with respect to the
fact that the confounding effect of chronological

age on the age at the last manic/hypomanic episode
could not be excluded entirely.
In terms of illness onset as a depressive episode

in early-onset patients, our rate came very close to
the 40% reported in a similar Western study (12).
Within our early-onset sample, the age at the onset
of BD appeared to be more in line with the results
previously reported for younger bipolar samples
(31). The rate of positive first-degree family history
of BD is within the 23–57% range estimated in the
literature (5). Moreover, 26.9% of our sample
having GAF scores below 60 is very close to 26%
reported for a group of European patients with a
mean age of 68 years (32). In this predominantly
female sample, the existence of gender differences
in medical morbidity and outcome may limit the
generalizability of our findings. However, it has
been consistently found that older people with BD
are more likely to be female, by a ratio of about 2:1
(5). Approximately one out of six of the early-onset
bipolar patients had two or more cerebrovascular
risk factors, which is close to 24% in a Western
geriatric bipolar study (11) and indicates that a
substantial proportion of older bipolar patients
bear a high risk of cerebrovascular disease. These
aforementioned clinical features suggest that the
present sample is representative of early-onset
bipolar groups in other reported studies.
There is a higher false-positive rate in the

assessment of cognitive deficits among poorly-
educated elderly people. With regard to the effect
of level of education, the total scores of MMSE
were affected, whereas some CASI domains, long-
term memory and orientation, were not (33).
Therefore, for a poorly-educated and non-English-
speaking group, the CDT is able to identify
probable dementia cases with better sensitivity
and specificity than either the MMSE or CASI
scores (34). The existing literature suggests that the
cognitive profile of BD is characterized by persist-
ent deficits in either mnemonic or executive abil-
ities, or a combination of these two functions (35).
Thus, we used the MMSE and CASI in conjunc-
tion with the CDT to measure such functions
and increase the sensitivity and specificity of the
cognitive screening process.
The present study had two major strengths.

First, alcohol or substance use disorder comorbid-
ity was low among our patients, although such a
phenomenon may be attributable to the high ratio
of female subjects in our study. Previous reports on
patients with BD in a number of Western countries
had estimated the comorbidity of alcohol or drug
use disorders as being in excess of 30% (31). The
factors contributing to cognitive function in BD
that have emerged from the present sample could
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be less contaminated by substance use and its
consequent problems. Second, most of the patients
in this study lived at their own residences, with
more than 90% of the patients being married and
living with their families. The Western studies on
early-onset BD found that 36–50% of patients
lived alone, and that 25–40% were either divorced
or separated in later life (11, 36). Thus, it may be
assumed that Taiwanese patients receive more
favorable home care.
Several methodological shortcomings should

also be mentioned. First, most patients had
received several medications at varying dosages.
Though the literature is inconsistent with regard
to benzodiazepine use and its association with
cognitive decline (37), the fact that benzodiazepines,
or hypnotics are often given to our patients for a
longer period of time may confound cognitive
measurement. Furthermore, our analysis suggested
that long-term treatment with lithium may be
more likely to reduce any recurrences, and thereby
may indirectly prevent cognitive impairment,
rather than result in such impairment due to its
neurotoxic effects. Therefore, it remains uncertain
what the effects of medication on cognition might
be, particularly over time. Second, recall bias is
more common in patients who are interviewed at a
later age, particularly for information regarding
the first episode. Thus, we did not emphasize the
impact of the subtype and age of the first affective
episode on MMSE scores. Additionally, individual
variations with relevance to the risk of cognitive
impairment, such as combination treatment with
other prescribed drugs, a family history of demen-
tia, and eating habits, had not been specifically
examined in this study. Third, without any com-
prehensive neurological test battery, some mild
forms of cognitive decline might have been over-
looked by this study. Fourth, the present study did
not use the education-adjusted CASI score to
assess the cognitive function. Finally, the absence
of non-bipolar patients within our sample limited
the generalizability of our finding.
Patients with early-onset BD are very likely to

have cognitive impairment in later life. In addition
to lower educational level, we suggest that bipolar
illness onset with mania before the age of 40 years
and the first depression in later age may place
patients at higher risk for subsequent cognitive
impairment in late life. On the other hand, aware-
ness and management of risk factors for diabetes
and its complications are important to protect
patients against cognitive dysfunction and prema-
ture mortality. Cross-national comparisons of BD
in late life, particularly among clearly distinct
ethnic groups, are necessary to identify differences

and similarities in the aging process of BD across
populations and to clarify ethnically- and racially-
independent correlates of cognitive impairment
that are inherent to the illness.
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