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ABSTRACT
Objective: Cognitive impairments are present 
immediately following recovery from a first episode 
of mania, although at a lesser severity than those 
seen in more chronic patients with bipolar I disorder. 
Little is known about how deficits evolve over 
the course of illness, however, and whether these 
changes are associated with disease progression.

Method: Patients with bipolar I disorder (DSM-IV-
TR) receiving naturalistic clinical follow-up from 
the Systematic Treatment Optimization Program 
for Early Mania (STOP-EM) from July 2004 to May 
2013 completed a comprehensive cognitive battery 
following recovery from their first manic episode 
and again 1 year later. Performance was compared 
between patients who experienced a recurrence of 
a mood episode (BDrecur) (n = 26) versus those that 
maintained remission (BDwell) (n = 27) over follow-
up, as well as healthy comparison subjects (HS) 
(n = 31).

Results: While both BDrecur and BDwell had 
impairments in overall cognitive performance 
relative to HS at baseline (mean difference = −0.59, 
P < .001; mean difference = −0.43, P < .05, 
respectively), at follow-up BDrecur showed deficits 
compared to both HS (mean difference = −0.62, 
P = .001) and BDwell (mean difference = −0.41, 
P = .05), with BDwell cognition similar to that in HS 
(mean difference = −0.21, P > .4). BDwell showed 
larger improvements over follow-up relative to 
both other groups (P < .05). While changes in BDrecur 
did not differ from HS, in this group more days in a 
manic or hypomanic episode was associated with 
performance declines (r = –0.40, P < .05).

Conclusions: While cognitive function improves in 
patients who sustain remission in the year following 
a first manic episode, those who experience a 
recurrence remain impaired, with performance 
declines being most apparent in those who 
experienced longer manic or hypomanic episodes.
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B ipolar I disorder has a progressive course, with recurrence of each 
mood episode hypothesized to lead to a subsequent decrease in 

interepisodic recovery and functioning, higher frequency and severity 
of relapse, and reduced treatment response.1 Even patients early in the 
course of illness suffer from alarming rates of recurrence, with over 
half of patients in recovery from their first manic episode experiencing 
another mood episode within 1 year of follow-up.2 These patients also 
suffer from cognitive impairments of comparable severity to those seen 
in first-episode schizophrenia3,4 that persist following pharmacologic 
treatment.5 Indeed, the level of dysfunction during periods of euthymia 
is only modestly less severe than that seen during acute episodes,6 with 
longitudinal studies consistently indicating that cognitive variability 
cannot be predicted by changes in mood symptoms.7–10 Cognition may 
also decline with illness course: cross-sectional studies often report 
correlations with number of prior episodes, particularly of mania,11 with 
direct comparisons of patients with a single versus multiple prior manic 
episodes also indicating that deficits progress.12,13 While a previous report 
from the Systematic Treatment Optimization Program for Early Mania 
(STOP-EM) indicated that cognition does improve in the year following 
a first manic episode,14 there have been no prospective studies examining 
how this relates to illness progression. As such, this study will compare 
changes in cognitive function between patients who remain well over 
follow-up, those who experience recurrence of a mood episode, and 
healthy subjects. We hypothesized that while continued recovery would 
be associated with improvements in cognitive function, recurrence would 
be accompanied by performance declines.

METHOD
Participants

Patients were identified immediately (≤ 3 months) following recovery 
from their first manic episode through the STOP-EM15 at the University of 
British Columbia Hospital and affiliated sites. A DSM-IV-TR16 diagnosis 
of bipolar I disorder was confirmed by an academic research psychiatrist 
using a comprehensive clinical assessment and structured diagnostic 
interview.17 Participants were required to be 17–35 years of age and 
clinically stable, and subjects with premorbidity or comorbidity were not 
excluded as long as the primary diagnosis was bipolar I disorder.

From July 2004 to May 2013, 88 patients were enrolled in the STOP-EM 
program. Of these, 70 underwent the baseline neurocognitive assessment. 
Of these, 53 also had follow-up data available (11 patients withdrew,  
6 did not complete the follow-up visit). There were no differences between 
patients who did and did not complete follow-up testing in terms of 
age, gender, education, mood symptoms, or cognitive functioning (all 
P values > .1). Twenty-six patients experienced at least 1 mood episode 
over follow-up (BDrecur) (depressive [n = 13], manic or hypomanic [n = 5], 
both depressive and manic or hypomanic episode[s] [n = 8]; 73% with  
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1 recurrence, 15% with 2, and 12% with 3 or more), while 27 
remained well (BDwell). Of the first 41 healthy subjects (HS) 
meeting inclusion criteria (aged 17–35 years, no personal 
or family history of mental illness), 31 had complete data 
available, with no significant demographic or cognitive 
differences between those who did and did not complete 
follow-up (all P values > .1)

Ethics approval for the STOP-EM study was granted from 
University of British Columbia Clinical Research Ethics 
Board, and written informed consent was obtained from all 
patients and healthy subjects prior to performing any study 
procedures.

Clinical Assessment
Patients received naturalistic follow-up from psychiatrists 

with expertise in mood disorders, with pharmacologic 
treatment prescribed according to current clinical 
practice guidelines.18 Assessments were scheduled at 
baseline, 6-month, and 1-year time points, with additional 
appointments as appropriate (such as during occurrence of 
mood symptoms). Determination of recurrence of mood 
episodes was done according to DSM-IV-TR criteria and 
through clinician observation and patient self-report, with 
additional confirmation as necessary using health records. 
Hamilton Depression Rating Scale, 29-item version (HDRS-
29)19; Young Mania Rating Scale (YMRS)20; and Positive and 
Negative Syndrome Scale (PANSS)21 were administered 
to assess depressive, manic, and psychotic symptoms, 
with the Global Assessment of Functioning (GAF) scale22 
used to quantify overall functioning. Additional clinical 
variables recorded included the number of prior depressive 
episodes, history of psychotic symptoms, substance 
abuse or dependence, as well as dose and duration of 
current psychotropic treatment. Antipsychotic doses were 
standardized according to loxapine equivalents.23 Dose for 
the 1 patient (BDrecur) taking aripiprazole at baseline was not 
included in analyses, as information regarding its loxapine 
equivalency was unavailable.

Neurocognitive Assessment
Further description of the measures used and rationale for 

their inclusion into domains can be found in Torres et al.14 
Measures and domains were based on the Measurement and 
Treatment Research to Improve Cognition in Schizophrenia 
(MATRICS) consensus cognitive battery (MCCB), developed 

for use in schizophrenia, but also validated and translated 
for use in bipolar populations.24,25 Tests include paper and 
pencil as well as computerized measures from the Cambridge 
Automated Neurocognitive Testing Battery (CANTAB). The 
domains and measures are processing speed (Trail Making 
Test Part A time to completion, Phonemic Verbal Fluency 
number correct, Stroop Test Word number correct, Stroop 
Test Color number correct), attention (CANTAB Rapid 
Visual Information Processing discriminability and latency 
scores), verbal memory (California Verbal Learning Test, 
2nd Edition; recall trials 1–5, short-delay free recall, and 
long-delay free recall number correct), nonverbal memory 
(CANTAB Spatial Recognition Memory percent correct, 
CANTAB Pattern Recognition Memory percent correct, and 
CANTAB Paired Associate Learning total errors adjusted 
score), working memory (Wechsler Memory Scale, 3rd 
Edition; Letter/Number Sequencing score; CANTAB Spatial 
Working Memory between errors score), and executive 
function (Trail Making Test Part B time to completion, 
Stroop Color/Word number correct, CANTAB IntraExtra 
Dimensional set shifting task number of extradimensional 
shift errors, CANTAB Stockings of Cambridge problems 
solved in number of moves). Additionally, premorbid (North 
American Adult Reading Test) intellectual functioning was 
assessed at baseline only.

Sessions were conducted in a quiet testing room and lasted 
approximately 2–2.5 hours, with breaks available as necessary. 
Testing was completed by graduate student research assistants 
under the supervision of a clinical neuropsychologist. While 
subjects were also tested at 6 months, only the baseline and 
1-year data are reported here.

In 4 cases, testing or computer errors resulted in missing 
data for an individual measure; here the average of the 
remaining tests was used to calculate the domain score. 
For 1 subject, data were completely missing for 1 domain 
at baseline (attention). This subject was excluded from 
multivariate analyses only.

Statistical Analysis
All data are reported as means and standard deviations 

(SDs). Group comparisons and correlations were conducted 
using SPSS 21.0 (SPSS Inc, Chicago, Illinois). For all 
results, P ≤ .05 was used as the threshold for significance. 
Demographic and clinical differences were examined using 
analysis of variance (ANOVA) or t tests for continuous and 
χ2 for categorical variables.

For each neurocognitive measure, raw scores were 
converted into z scores using demographic-adjusted normative 
data from available testing manuals. The summary score for 
each of the domains was calculated from the mean score of 
all measures included, with overall cognitive performance 
calculated as the average of all domains. Comparisons 
between groups at baseline and 1 year were conducted using 
multivariate analysis of variance (MANOVA) with Tukey 
post hoc comparisons. Changes in performance between the 
2 visits were examined for each group using paired sample t 
tests. Group × time effects for overall cognitive function were 
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examined using repeated-measures ANOVA, with repeated-
measures MANOVA used to test effects with each individual 
domain. Additional multivariate analyses of covariance were 
done separately with each potential confounding variable 
(mood symptoms, psychosis, antipsychotic treatment, or 
substance use) to confirm results. Exploratory Pearson 
correlations and independent t tests were conducted within 
each patient group to identify potential clinical and treatment 
variables associated with cognitive change.

RESULTS
Demographic and Clinical Features

The mean (SD) ages for BDrecur, BDwell, and HS were 
24 (4), 22 (4), and 23 (4) years, respectively (F2,81 = 1.75, 
P = .18). Groups were equivalent in terms of gender, with 
42% of BDrecur, 44% of BDwell, and 42% of HS subjects being 
male (χ2

2 = 0.09, P > .9). Mean (SD) results in both premorbid 
intellectual functioning (BDrecur, intelligence quotient 
[IQ] = 107 [6]; BDwell, IQ = 106 [9]; and HS, IQ = 108 [7]; 
F2,81 = 0.28, P = .76) and education (all groups, 14 (2) years; 
F2,81 = 0.58, P > .8) were similar between groups. On average, 
year 1 neurocognitive assessments were done 51 (5) weeks 
after baseline, and did not differ across participant groups 
(F2,81 = 0.59, P = .6).

As shown in Table 1, patient groups did not differ from 
each other in manic or psychotic symptoms (all P values 
> .12). Depressive symptoms were somewhat higher in 
the recurrence group, but these differences did not reach 
significance at baseline (t51 = 1.94, P = .06) or follow-up 
(t51 = 1.65, P = .11). Most patients met criteria for syndromal 
recovery (HDRS, YMRS scores ≤ 12) at baseline and year 1 
visits (73% and 81%, respectively, for BDrecur and 85% and 
93%, respectively, for BDwell [all P values > .2]), and many 
were also fully euthymic (HDRS, YMRS scores ≤ 7; 50% and 

69% for BDrecur and BDwell at baseline [P = .2] and 67% and 
93% for BDrecur and BDwell at year 1 follow-up [P < .05]). 
Forty-one percent of patients had cognitive testing and 
mood symptoms assessed on the same day, 76% within 2 
weeks, and 89% within a month; all had been tested and 
assessed within 14 weeks. Global functioning was also worse 
in the BDrecur group at both visits (t51 = −2.41, P < .05). 

While rates of antipsychotic and mood stabilizer 
treatment were similar between groups at both time points 
(all P values > .05), there was more antidepressant use at 
baseline by BDrecur (χ2 = 4.49, P = .05). The BDwell group had 
more subjects who had experienced psychotic symptoms 
during the first manic episode (χ2 = 5.96, P < .05), and BDrecur 
had a higher proportion with substance abuse/dependence 
(χ2 = 6.97, P = .01).

Cognitive Performance
Group differences. MANOVA revealed significant group 

differences between all groups at both baseline (F2,80 = 1.87, 
P < .05) and year 1 (F2,81 = 1.86, P < .05). The BDrecur (mean 
difference = −0.59; df = 1,55; P < .001) and BDwell (mean 
difference = −0.43; df = 1,55; P < .05) groups were both 
impaired in overall cognitive performance relative to HS 
at baseline, and they performed equivalent to each other 
(mean difference = −0.16; df = 1,51; P > .5). At follow-up, 
the BDrecur group was impaired relative to both HS (mean 
difference = −0.62; df = 1,55; P = .001) and BDwell (mean 
difference = −0.41; df = 1,52; P = .05), while performance in 
BDwell was similar to that in HS (mean difference = −0.21; 
df = 1,56; P > .4). Differences between all patient groups at 
follow-up remained significant (P < .05) when mood scores, 
antipsychotic treatment, and history of psychosis were added 
as covariates but became nonsignificant when substance 
abuse was included.

Table 1. Clinical and Treatment Features of Patients at Baseline and 1-Year Follow-Up
BDrecur

(n = 26), Mean (SD)
BDwell

(n = 27), Mean (SD) Group Comparison, t (P)
Variable Baseline Year 1 Baseline Year 1 Baseline Year 1
YMRS 1.9 (3.9) 2.5 (5.4) 0.8 (1.6) 0.7 (1.9) 1.36 (> .05) 1.53 (> .05)
HDRS-29 9.1 (8.5) 4.2 (5.7) 5.1 (6.5) 2.0 (3.8) 1.94 (> .05)  1.65 (> .05)
PANSS positive symptoms 7.8 (1.6) 7.5 (2.4) 7.7 (1.6) 7.1 (0.3) 0.24 (> .05) 1.02 (> .05)
GAF 60.6 (12.2) 73.0 (11.2) 68.8 (12.4) 79.6 (8.3) −2.41 (< .05) −2.41 (< .05)
Antipsychotic dosea 17.5 (19.7) 10.0 (10.5) 23.0 (15.7) 14.8 (12.1) −0.97 (> .05) –1.09 (> .05)

% (n) % (n) % (n) % (n) χ2 (P) χ2 (P)
Mood stabilizer 88.5 (23) 84.6 (22) 96.3 (26) 77.8 (21) 1.17 (> .05) 0.41 (> .05)

Lithium 46.2 (12) 42.3 (11) 48.1 (13) 37.0 (10) 0.02 (> .05) 0.15 (> .05)
Valproate 46.2 (12) 46.2 (12) 48.1 (13) 44.4 (12) 0.02 (> .05) 0.02 (> .05)

Antipsychotic 76.9 (20) 61.5 (16) 77.8 (21) 40.7 (11) 0.01 (> .05) 2.29 (> .05)
Risperidone 42.3 (11) 15.4 (4) 33.3 (9) 7.4 (2) 0.45 (> .05) 9.84 (> .05)
Olanzapine 19.2 (5) 26.9 (7) 11.1 (3) 7.4 (2) 0.68 (> .05) 3.58 (> .05)
Quetiapine 15.4 (4) 19.2 (5) 37.0 (10) 25.9 (7) 3.20 (> .05) 0.34 (> .05)

Antidepressant 15.4 (4) 23.1 (6) 0.0 (0) 7.4 (2) 4.49 (.05) 2.54 (> .05)
Past depressive episode 57.5 (15) 40.7 (11) 1.52 (> .05)
History of psychosis 65.4 (17) 92.6 (25) 5.96 (< .05)
Substance abuse/dependence 57.7 (15) 22.2 (6) 6.97 (.01)
Other Axis I comorbidity 30.8 (8) 11.1 (3) 3.11 (> .05)
aIn patients treated with an antipsychotic. Unit of measure is milligram loxapine equivalents.
Abbreviations: BDrecur = bipolar disorder patients with at least 1 mood episode over follow-up; BDwell = bipolar 

disorder patients who remained well over follow-up; BPRS = Brief Psychiatric Rating Scale; GAF = Global 
Assessment of Functioning; HDRS-29 = Hamilton Depression Rating Scale, 29-item version; PANSS = Positive 
and Negative Symptom Scale; YMRS = Young Mania Rating Scale.
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At baseline (Table 2), group differences were seen for processing speed 
(F = 3.28, P < .05), verbal memory (F = 7.90, P = .001), nonverbal memory 
(F = 4.34, P < .05), working memory (F = 4.21, P < .05), and executive 
function (F = 4.81, P < .05). Post hoc analysis indicated that, while BDrecur 
performed worse than HS on all domains except attention and processing 
speed (P < .05), the BDwell group was impaired only in executive function. 
There were no differences between patient groups.

At 1 year (Table 2), group differences were seen for verbal memory 
(F = 7.57, P = .001), nonverbal memory (F = 5.65, P < .01), working 
memory (4.03, P < .05), and executive function (F = 4.66, P < .05). 
There were no significant differences for attention (F = 2.63, P = .08) 
or processing speed (F = 0.14, P = .56). Post hoc analysis revealed that, 
while performance in BDwell was similar to that in HS on all domains 
(all P values > .1), BDrecur showed deficits in verbal memory, nonverbal 
memory, and working memory (all P values < .05). Furthermore, BDrecur 
had worse performance than BDwell in verbal and nonverbal memory 
(P < .05). Addition of mood scores, antipsychotic treatment, psychosis, or 
substance abuse/dependence as covariates did not change results.

Longitudinal Change
All groups showed significant improvements in overall cognitive 

performance (all P values < .05; Table 2). The HS group showed practice 
effects in processing speed, attention, verbal memory, and executive 
function (all P values ≤ .05) but not nonverbal memory or working 
memory (P > .2). While BDwell showed improvements in all domains (all 
P values < .05), BDrecur had gains in only processing speed and attention 
(all P values < .01).

Group Differences in Longitudinal Change
There was a significant group × time interaction (F2,81 = 3.26, 

P < .05) for overall cognitive performance (Figure 1) but not within any 
individual domain (all P values > .05). The BDwell group showed larger 
improvements than both HS (F1,57 = 6.11, P < .05) and BDrecur (F1,52 = 4.48, 
P < .05), with change seen in BDrecur similar to that in HS (F1,56 = 0.06, 
P = .8). Differences between patient groups remained significant after 
introducing mood scores or comorbidities to the model, although effects 
were reduced when history of psychosis (F1,52 = 3.53, P = .07), change in 
antipsychotic dose (F1,52 = 3.25, P = .08), and substance abuse/dependence 
(F1,52 = 3.23, P = .08) were included as covariates.

Association Between Cognitive Change  
and Clinical/Treatment Variables

In order to investigate potential factors underlying change in cognitive 
performance in each of the patient groups, exploratory correlations were 
conducted between change in overall and individual cognitive domain 
scores and changes in symptoms (YMRS, HDRS, PANSS), functioning 
(GAF), medications (antipsychotic dose), as well as clinical outcome 
(number/duration/polarity of recurrences). Additional comparisons 
between patients receiving different treatments (lithium vs valproate) 
or with different baseline characteristics (psychosis during first manic 
episode, comorbidities) were also conducted.

While there was no relationship between overall cognitive performance 
and any symptom or treatment variable in either group, in BDwell working 
memory improvements were larger in those who showed a greater 
longitudinal reduction in antipsychotic dose (r = 0.43, P < .05), while 
greater verbal memory gains were seen in those with larger improvements 
in YMRS scores (r = −0.47, P < .05). Likewise, larger improvements in Ta
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executive function were seen with greater reductions in 
PANSS scores (r = −0.39, P < .05). In BDrecur, more manic 
or hypomanic episodes over follow-up was associated with 
declines both in overall cognitive performance (r = −0.40, 
P < .05) and working memory (r = 0.42, P < .05). Within 
BDrecur, patients who experienced psychosis during their 
first manic episode showed less improvement in verbal 
memory than those who did not (t52 = 2.03, P = .05), and 
substance abuse/dependence negatively affected executive 
function change (t52 = 2.33, P < .05). Those with other Axis 
I comorbidities did show larger improvements in verbal 
memory than those without (t52 = 3.21, P < .01).

In both groups, patients who stayed on valproate at both 
time points had larger improvements in working memory 
than those who stayed on lithium (t34 = 4.00, P < .001); this 
was a result of impairments in the valproate group at baseline 
(t34 = 3.80, P < .001) normalizing by follow-up (t34 = 0.35, 
P < .001).

While changes in GAF were unrelated to changes in 
cognition (all P values > .15), improvements in functioning 
were associated with reductions in HDRS (r = −0.36, P < .01), 
YMRS (r = −0.37, P < .01), and PANSS (r = −0.39, P < .01) 
scores.

DISCUSSION
This study demonstrates that patients with bipolar I 

disorder who maintain syndromal remission in the year 
following a first manic episode show noticeable recovery 
in cognitive functions. These results are consistent with 
hypotheses on the longitudinal course of cognition in bipolar 
I disorder, which suggest deficits are exacerbated during 
acute mood episodes and partially recover with continued 
symptomatic improvement.26 This may not be a direct 
consequence of changes in mood, however. In the current 
study, variability in manic and psychotic symptoms was only 
modestly correlated with cognitive changes and depressive 
symptoms did not show any association, results that are 
consistent with other longitudinal studies. For instance, 
during 3-month follow-up of a heterogeneous sample of 
initially symptomatic patients, Chaves et al10 found minimal 
association between changes in mood ratings and cognitive 

variability. Likewise, Hill et al5 found performance did not 
improve alongside clinical recovery during the initial 6 weeks 
of treatment of a first psychotic manic episode. Despite the 
lack of associations seen, mood symptoms are still likely 
to have contributed to differences found between groups, 
as the proportion of patients in the recurrence group who 
were fully euthymic was significantly lower at follow-up, 
with HDRS scores numerically higher at both time points. 
Indeed, prior meta-analysis does indicate that patients who 
are symptomatic have more severe impairments than those 
who are euthymic.27

While there are several reports9,11 of correlations between 
the number of mood episodes and level of cognitive 
impairments, this is the first study comparing trajectories 
between those who experience a mood episode versus those 
who maintain recovery over longitudinal follow-up. As 
expected, performance gains seen in those who remained 
well were not found in patients who experienced a recurrence, 
suggesting that acute mood episodes do have a negative 
effect on cognitive function. Because we did not directly see 
performance decrease in those who experienced a recurrence 
when compared to healthy subjects, it could be hypothesized 
that the effects of a single episode are not severe enough 
to create noticeable decline. Cross-sectional comparisons 
do indicate that impairments may rather cumulate with 
multiple rather than a single recurrence.12,28 Furthermore, 
combining patients who experienced a manic or hypomanic 
and depressive event may have also limited our ability to 
detect cognitive declines: post hoc correlations consistently 
report stronger associations with the number of prior manic 
or hypomanic versus depressive episodes,11 with a report29 
from a subset of the STOP-EM sample also showing that 
depressive episodes prior to and in the year following the 
first manic episode are not associated with further cognitive 
impairments. Although we did see a relationship between the 
number of manic or hypomanic episodes experienced over 
follow-up and declines in overall cognitive performance and 
working memory, we were underpowered to compare patients 
who experienced a single depressive (n = 13) versus manic or 
hypomanic  (n = 5) episode or multiple recurrences (n = 8). 
Thus, further studies are needed to confirm hypotheses on 
the relative negative impact of mood episodes of different 
polarities.

The primary limitation of the current study is that the 
sample size does increase the likelihood of type II error. 
Specifically, while we did find differences in change in overall 
cognitive functioning, none of the effects for any individual 
domain reached significance. Likewise, the sample size may 
have also limited our ability to detect a relationship between 
changes in mood symptoms and cognition. Furthermore, 
the confounding effects of substance abuse/dependence 
does limit our ability to establish causality between cognitive 
change and episode recurrence or sustained recovery, 
although inclusion of patients with this comorbidity does 
enhance the generalizability of results to clinical settings. 
Nearly half of patients in the STOP-EM sample reported 
misuse of illegal substances (67% cannabis), with those who 

Figure 1. Baseline and Follow-Up Cognitive Performance in 
Patients and Healthy Subjectsa

aData points represent mean and standard error.
Abbreviations: BDrecur = bipolar disorder patients with at least 1 mood 

episode over follow-up, BDwell = bipolar disorder patients who remained 
well over follow-up, HS = healthy subjects.
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experienced a recurrence having significantly higher rates 
compared to those who remained well. Along with increasing 
the risk for recurrence,30 substance use has also previously 
been suggested to influence cognitive performance31 and 
in the current sample was associated with more extensive 
executive function deficits. Similarly, a history of psychosis 
may have also confounded findings, both directly as well 
as through choice of treatment strategy. Determination of 
pharmacologic treatments was based on clinical judgment 
and patient preference, with drug and dosing changing 
dynamically throughout the study. In particular, many 
patients receiving antipsychotics at baseline were taken 
off these drugs by follow-up. Many previous studies32–36 
have indicated that that antipsychotic use is associated 
with cognitive impairments, with a previous study14 from 
STOP-EM also indicating that patients who discontinue 
their use show larger improvements. Results from the current 
study also indicate that antipsychotics may have a negative 
effect on cognition, with dose reductions in patients who 
remain well being associated with larger working memory 
improvements.

In summary, we found that sustained recovery in the year 
following a first manic episode is associated with significant 
improvements in cognitive function when compared to 
patients who experienced recurrence of a mood episode. 
These findings support current staging models that describe 
bipolar I disorder as a dynamic and progressive illness, 
further highlighting the potential benefits of successful early 
intervention in reversing impairments present early in the 
course of illness. Future investigation into neurobiological 
factors underlying cognitive changes as well as clarifying 
the impact of manic versus depressive relapses, substance 
abuse/dependence, and pharmacologic treatments are also 
warranted.

Drug names: aripiprazole (Abilify), lithium (Lithobid and others), olanzapine 
(Zyprexa and others), quetiapine (Seroquel and others), risperidone 
(Risperdal and others).
Author affiliations: Department of Psychiatry, University of British Columbia 
(UBC) (all authors); British Columbia Psychosis Program, British Columbia 
Mental Health and Addictions Services (Dr Torres), Vancouver, Canada; and 
Laboratory of Molecular Psychiatry, Centro de Pesquisas Experimentais, 
Hospital de Clínicas de Porto Alegre, and INCT for Translational Medicine, 
Porto Alegre, Brazil (Dr Silveira).
Potential conflicts of interest: Dr Bond has received speaking fees or sat on 
advisory boards for the Canadian Network for Mood and Anxiety Treatments 
(CANMAT), the Canadian Psychiatric Association, Pfizer, Sunovion, Bristol-
Myers Squibb, Otsuka, AstraZeneca, and Janssen-Ortho; and has received 
research support from the Canadian Institutes of Health Research (CIHR), 
the UBC Institute of Mental Health/Coast Capital Depression Research 
Fund, and Pfizer. Dr Lam has received speaking honoraria or is a member of 
advisory boards for AstraZeneca, Bristol-Myers Squibb, Canadian Psychiatric 
Association, Canadian Network for Mood and Anxiety Treatments, Eli Lilly, 
Litebook (unpaid), Lundbeck, Lundbeck Institute, Mochida, Pfizer, Servier, 
and Takeda; has received research funds through UBC from Bristol-Myers 
Squibb, CIHR, Canadian Psychiatric Association Foundation, Litebook, 
Lundbeck, Merck, Pfizer, St Jude Medical, and UBC Institute of Mental 
Health/Coast Capital Savings; receives book royalties from Cambridge 
University Press and Oxford University Press; and holds copyright on the 
Lam Employment Absence and Productivity Scale. Dr Yatham has been 
an advisory board member for and received honoraria and grant/research 
support from AstraZeneca, Bristol-Myers Squibb, Eli Lilly, GlaxoSmithKline, 
Johnson & Johnson, Novartis, Pfizer, Abbott, Servier, and Wyeth; has been 
on an advisory board member for Forest; and has received grant/research 

support from the Stanley Foundation, the National Alliance for Research 
on Schizophrenia and Depression, CIHR, and the Canadian Psychiatric 
Foundation. Dr Torres has received funding from CIHR. Drs Kozicky and 
Silveira report no conflicts of interest.
Funding/support: The data for this article were generated from the Systematic 
Treatment Optimization Program for Early Mania (STOP-EM), which is 
supported by unrestricted grant funding from AstraZeneca, Canada.
Role of the sponsor: AstraZeneca was not involved in design and conduct of 
the study; collection, management, analysis, and interpretation of the data; 
and preparation, review, or approval of the manuscript.

REFERENCES

 1. Vieta E, Reinares M, Rosa AR. Staging bipolar disorder. Neurotox Res. 
2011;19(2):279–285. doi:10.1007/s12640-010-9197-8 PubMed

 2. Strakowski SM, Tsai SY, Delbello MP, et al. Outcome following a first manic 
episode: cross-national US and Taiwan comparison. Bipolar Disord. 
2007;9(8):820–827. doi:10.1111/j.1399-5618.2007.00411.x PubMed

 3. Barrett SL, Mulholland CC, Cooper SJ, et al. Patterns of neurocognitive 
impairment in first-episode bipolar disorder and schizophrenia. Br J 
Psychiatry. 2009;195(1):67–72. doi:10.1192/bjp.bp.108.054874 PubMed

 4. Reichenberg A, Harvey PD, Bowie CR, et al. Neuropsychological function 
and dysfunction in schizophrenia and psychotic affective disorders. Schizophr 
Bull. 2009;35(5):1022–1029. doi:10.1093/schbul/sbn044 PubMed

 5. Hill SK, Reilly JL, Harris MSH, et al. A comparison of neuropsychological 
dysfunction in first-episode psychosis patients with unipolar depression, 
bipolar disorder, and schizophrenia. Schizophr Res. 2009;113(2–3):167–175. doi:10.1016/j.schres.2009.04.020 PubMed

 6. Martínez-Arán A, Vieta E, Reinares M, et al. Cognitive function across manic 
or hypomanic, depressed, and euthymic states in bipolar disorder. Am J 
Psychiatry. 2004;161(2):262–270. doi:10.1176/appi.ajp.161.2.262 PubMed

 7. Depp CA, Savla GN, Moore DJ, et al. Short-term course of 
neuropsychological abilities in middle-aged and older adults with bipolar 
disorder. Bipolar Disord. 2008;10(6):684–690. doi:10.1111/j.1399-5618.2008.00601.x PubMed

 8. Depp CA, Savla GN, de Dios LAV, et al. Affective symptoms and intra-
individual variability in the short-term course of cognitive functioning in 
bipolar disorder. Psychol Med. 2012;42(7):1409–1416. doi:10.1017/S0033291711002662 PubMed

 9. Arts B, Jabben N, Krabbendam L, et al. A 2-year naturalistic study on 
cognitive functioning in bipolar disorder. Acta Psychiatr Scand. 
2011;123(3):190–205. doi:10.1111/j.1600-0447.2010.01601.x PubMed

10. Chaves OC, Lombardo LE, Bearden CE, et al. Association of clinical 
symptoms and neurocognitive performance in bipolar disorder: a 
longitudinal study. Bipolar Disord. 2011;13(1):118–123. doi:10.1111/j.1399-5618.2011.00888.x PubMed

11. Robinson LJ, Ferrier IN. Evolution of cognitive impairment in bipolar 
disorder: a systematic review of cross-sectional evidence. Bipolar Disord. 
2006;8(2):103–116. doi:10.1111/j.1399-5618.2006.00277.x PubMed

12. López-Jaramillo C, Lopera-Vásquez J, Gallo A, et al. Effects of recurrence on 
the cognitive performance of patients with bipolar I disorder: implications for 
relapse prevention and treatment adherence. Bipolar Disord. 
2010;12(5):557–567. doi:10.1111/j.1399-5618.2010.00835.x PubMed

13. Elshahawi HH, Essawi H, Rabie MA, et al. Cognitive functions among 
euthymic bipolar I patients after a single manic episode versus recurrent 
episodes. J Affect Disord. 2011;130(1–2):180–191. doi:10.1016/j.jad.2010.10.027 PubMed

14. Torres IJ, Kozicky J, Popuri S, et al. 12-month longitudinal cognitive 
functioning in patients recently diagnosed with bipolar disorder [published 
online ahead of print November 25, 2013]. Bipolar Disord. doi:/10.1111/bdi.12154

15. Yatham LN, Kauer-Sant’Anna M, Bond DJ, et al. Course and outcome after 
the first manic episode in patients with bipolar disorder: prospective 
12-month data from the Systematic Treatment Optimization Program for 
Early Mania project. Can J Psychiatry. 2009;54(2):105–112. PubMed

16. American Psychiatric Association. Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition. Washington, DC: American Psychiatric 
Association; 2000.

17. Sheehan DV, Lecrubier Y, Sheehan KH, et al. The Mini-International 
Neuropsychiatric Interview (M.I.N.I.): the development and validation of a 
structured diagnostic psychiatric interview for DSM-IV and ICD-10. J Clin 
Psychiatry. 1998;59(suppl 20):22–33, quiz 34–57. PubMed

18. Yatham LN, Kennedy SH, Schaffer A, et al. Canadian Network for Mood and 
Anxiety Treatments (CANMAT) and International Society for Bipolar 
Disorders (ISBD) collaborative update of CANMAT guidelines for the 
management of patients with bipolar disorder: update 2009. Bipolar Disord. 
2009b;11(3):225–255. doi:10.1111/j.1399-5618.2009.00672.x PubMed

19. Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry. 
1960;23(1):56–62. doi:10.1136/jnnp.23.1.56 PubMed

20. Young RC, Biggs JT, Ziegler VE, et al. Young Mania Rating Scale. Handbook 
of Psychiatric Measures. Washington, DC: American Psychiatric Association; 
2000:540–542.



© 2014 COPYRIGHT PHYSICIANS POSTGRADUATE PRESS, INC. NOT FOR DISTRIBUTION, DISPLAY, OR COMMERCIAL PURPOSES.      e593J Clin Psychiatry 75:6, June 2014

Bipolar Cognition Progression

21. Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale 
(PANSS) for schizophrenia. Schizophr Bull. 1987;13(2):261–276. doi:10.1093/schbul/13.2.261 PubMed

22. Hall RC. Global Assessment of Functioning: a modified scale. Psychosomatics. 
1995;36(3):267–275. doi:10.1016/S0033-3182(95)71666-8 PubMed

23. Baitz HA, Thornton AE, Procyshyn RM, et al. Antipsychotic medications: 
linking receptor antagonism to neuropsychological functioning in first 
episode psychosis. J Int Neuropsychol Soc. 2012;18(4):717–727. doi:10.1017/S1355617712000343 PubMed

24. Burdick KE, Goldberg TE, Cornblatt BA, et al. The MATRICS consensus 
cognitive battery in patients with bipolar I disorder. 
Neuropsychopharmacology. 2011;36(8):1587–1592. doi:10.1038/npp.2011.36 PubMed

25. Yatham LN, Torres IJ, Malhi GS, et al. The International Society for Bipolar 
Disorders-Battery for Assessment of Neurocognition (ISBD-BANC). Bipolar 
Disord. 2010;12(4):351–363. doi:10.1111/j.1399-5618.2010.00830.x PubMed

26. Lewandowski KE, Cohen BM, Ongur D. Evolution of neuropsychological 
dysfunction during the course of schizophrenia and bipolar disorder. Psychol 
Med. 2011;41(2):225–241. doi:10.1017/S0033291710001042 PubMed

27. Kurtz MM, Gerraty RT. A meta-analytic investigation of neurocognitive 
deficits in bipolar illness: profile and effects of clinical state. Neuropsychology. 
2009;23(5):551–562. doi:10.1037/a0016277 PubMed

28. Hellvin T, Sundet K, Simonsen C, et al. Neurocognitive functioning in 
patients recently diagnosed with bipolar disorder. Bipolar Disord. 
2012;14(3):227–238. doi:10.1111/j.1399-5618.2012.01004.x PubMed

29. Muralidharan K, Torres IJ, Silveira LE, et al. Impact of depressive episodes on 

cognitive deficits in early bipolar disorder: data from the Systematic 
Treatment Optimization Programme for Early Mania (STOP-EM) [published 
online ahead of print April 24, 2014]. Br J Psychiatry. doi:10.1192/bjp.bp.113.135525 PubMed

30. van Rossum I, Boomsma M, Tenback D, et al; EMBLEM Advisory Board. 
Does cannabis use affect treatment outcome in bipolar disorder? a 
longitudinal analysis. J Nerv Ment Dis. 2009;197(1):35–40. doi:10.1097/NMD.0b013e31819292a6 PubMed

31. Marshall DF, Walker SJ, Ryan KA, et al. Greater executive and visual memory 
dysfunction in comorbid bipolar disorder and substance use disorder. 
Psychiatry Res. 2012;200(2–3):252–257. doi:10.1016/j.psychres.2012.06.013 PubMed

32. Donaldson S, Goldstein LH, Landau S, et al. The Maudsley Bipolar Disorder 
Project: the effect of medication, family history, and duration of illness on IQ 
and memory in bipolar I disorder. J Clin Psychiatry. 2003;64(1):86–93. doi:10.4088/JCP.v64n0116 PubMed

33. Altshuler LL, Ventura J, van Gorp WG, et al. Neurocognitive function in 
clinically stable men with bipolar I disorder or schizophrenia and normal 
control subjects. Biol Psychiatry. 2004;56(8):560–569. doi:10.1016/j.biopsych.2004.08.002 PubMed

34. Frangou S, Donaldson S, Hadjulis M, et al. The Maudsley Bipolar Disorder 
Project: executive dysfunction in bipolar disorder I and its clinical correlates. 
Biol Psychiatry. 2005;58(11):859–864. doi:10.1016/j.biopsych.2005.04.056 PubMed

35. Dittmann S, Hennig-Fast K, Gerber S, et al. Cognitive functioning in 
euthymic bipolar I and bipolar II patients. Bipolar Disord. 
2008;10(8):877–887. doi:10.1111/j.1399-5618.2008.00640.x PubMed

36. Jamrozinski K, Gruber O, Kemmer C, et al. Neurocognitive functions in 
euthymic bipolar patients. Acta Psychiatr Scand. 2009;119(5):365–374. doi:10.1111/j.1600-0447.2008.01320.x PubMed


