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Bipolar disorder is characterized by recurrent episodes of depression and/or
mania along with interepisodic mood symptoms that interfere with psychoso-
cial functioning. Despite periods of symptomatic recovery, individuals with
bipolar disorder often continue to experience impairments in psychosocial
functioning, particularly occupational functioning. Two determinants of psy-
chosocial functioning of euthymic (neither fully depressed nor manic) indi-
viduals with bipolar disorder are residual depressive symptoms and cognitive
impairment (i.e., difficulties with executive functioning, attention, and mem-
ory). The present study explored whether a new cognitive remediation (CR)
treatment designed to treat residual depressive symptoms and, for the first
time to the best of our knowledge, address cognitive impairment would be
associated with improvement in psychosocial functioning in individuals with
bipolar disorder. Following a neuropsychological and clinical assessment 18
individuals with DSM-IV bipolar disorder were treated with 14 individual ses-
sions of CR. Results indicated that at the end of treatment, as well as at the
3-months follow-up, patients showed lower residual depressive symptoms,
and increased occupational, as well as overall psychosocial functioning. Pre-
treatment neuropsychological impairment predicted treatment response. Im-
provements in executive functioning were associated with improvements in
occupational functioning. These findings suggest that treating residual de-
pressive symptoms and cognitive impairment may be an avenue to im-
proving occupational and overall functioning in individuals with bipolar
disorder.

Introduction

Bipolar disorder is characterized by recurrent episodes of
depression and/or mania and interepisodic mood symp-
toms that interfere with psychosocial functioning [1].
Traditionally, the course of bipolar disorder has been
viewed as episodic with symptomatic and functional
recovery in between mood episodes [2]. This view is
increasingly challenged by clinical and epidemiological
studies that document a chronic and often disabling
course of bipolar disorder [3–6]. For example, rates of un-
employment and disability among individuals with bipo-

lar disorder are considerably higher than in the normal
population [6]. Two-thirds of patients with bipolar disor-
der experience a moderate to severe impact of the illness
on occupational functioning [7]. Following treatment
for a mood episode many patients remain functionally
impaired during follow-up periods despite syndromal
and/or symptomatic recovery [3,8,9]. In terms of work
productivity, individuals with bipolar disorder miss an av-
erage equivalent of 1 week of work every month due to
missed days at work and impaired work performance [4].

Various determinants of functioning in patients with
bipolar disorder have been investigated. These include
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(among others) depressive symptoms, early onset, more,
and longer recent hospitalizations, comorbidity, lower so-
cioeconomic status, and poorer premorbid functioning
(for a recent review, see [10,11]). Based on a review of
studies investigating functional outcomes in patients with
bipolar disorder, Bauer et al. [12] concluded that depres-
sive symptoms appears to be the determinant most con-
sistently related to lower overall psychosocial function-
ing [12–16]. Another emerging determinant of function-
ing is cognitive impairment. Traditionally, cognitive im-
pairments in bipolar disorder have been viewed as be-
ing associated with depressed (or manic) mood. Over the
past decade, however, neuropsychological studies have
demonstrated that patients with bipolar disorder have
persistent cognitive impairments even during euthymic
phases of the illness (i.e., neither depressed nor manic),
including difficulties in executive functioning, attention,
and memory (for recent reviews, see [17]). Patients with
cognitive impairments have lower psychosocial function-
ing, including occupational functioning as well as higher
rates of disability [18–25] suggesting that cognitive im-
pairment is another factor contributing to lower psy-
chosocial functioning in addition to residual depressive
symptoms. Cognitive difficulties reported by individuals
with bipolar disorder at work include sluggish thoughts,
difficulties focusing, getting started on tasks, organiz-
ing complex tasks and managing multiple projects, diffi-
culties remembering, and becoming easily overwhelmed
[26,27]. Overall, the estimated cost of lost productivity in
individuals with bipolar disorder due to occupational im-
pairment in the United States amounts to $14.1 billion
per year [4].

A variety of psychosocial interventions have been de-
veloped and/or adapted for bipolar disorder as adjunc-
tive treatments to mood stabilizing medications. These in-
clude Interpersonal and Social Rhythm Therapy (IPSRT)
[28,29], Family Focused Therapy (FFT) [30] and
cognitive-behavioral therapy (CBT) [31–33]. In terms
of functional outcomes, IPSRT has been shown to im-
prove occupational functioning more than intensive clin-
ical management during acute mood episodes but not
to yield additional gains during an IPSRT maintenance
phase [34]. CBT for relapse prevention has been shown
to reduce the number and duration of mood episodes but
not to improve psychosocial functioning substantially in
individuals with bipolar disorder [32,33]. In the System-
atic Treatment Enhancement Program for Bipolar Disor-
der (STEP-BD), psychosocial treatment (CBT, IPSRT or
family therapy) improved relationship functioning and
life satisfaction in depressed patients with BP but had
no effect on occupational functioning above and beyond
a collaborative care control condition [35]. From the
perspective of adjunctive psychosocial treatments, these

findings suggest a need for the development of additional
treatments that address critical determinants of function-
ing in individuals with bipolar disorder.

We recently developed a cognitive remediation (CR)
treatment for bipolar disorder that addresses two main
determinants of functioning: (a) residual depressive
symptoms and (b) impairments in cognitive function-
ing (i.e., difficulties with organization, planning, atten-
tion, and memory) [26,27]. This treatment blends more
traditional CBT elements with those used in CR treat-
ments. It extends above and beyond the well-established
CBT targets (e.g., activity management, cognitive restruc-
turing of thought biases, etc.) to cognitive dysfunction
and provides tools for addressing impairments in exec-
utive function, attention, and memory in order to in-
crease psychosocial functioning. In the current study, we
investigated the effects of this treatment on residual de-
pressive symptoms, occupational functioning, and over-
all psychosocial functioning in an open trial. We hypoth-
esized that this treatment will decrease residual depres-
sive symptoms, reduce occupational difficulties, such as
increased absenteeism (i.e., missed days at work) and im-
paired work performance (when at work) and will im-
prove overall psychosocial functioning.

Method

Participants

Study participants were 18 adults who met DSM-IV cri-
teria for bipolar I disorder (n = 15, 9 females) or bipo-
lar II disorder (n = 3, 2 females) who were recruited
through the Bipolar Clinic and Research Program at the
Massachusetts General Hospital (MGH). All participants
provided written informed consent prior to participation
in accordance with approved MGH-IRB approved con-
senting procedures. Diagnoses of participants with bipolar
disorder were determined using the Mini-International
Neuropsychiatric Interview (MINI-Plus) [36]. Partici-
pants with bipolar disorder were included in the trial if
they (a) had low residual depressive symptoms (HAM-D
17 ≤ 12) [37], (b) had no or low residual manic symp-
toms (YMRS ≤ 8) [38], (c) did not have an episode of a
DSM-IV major depression and/or DSM-IV hypomania or
mania in the 8 weeks preceding the screening, (d) were
on a stable dose of medication, (e) were at least in a part-
time position, and (f) also exhibit low work functioning
as defined by a Health Performance Questionnaire (HPQ)
work performance (“Presenteeism”) score of ≤70 (see As-
sessments) [4,39]. A work performance score of ≤70 cor-
responds to the lowest 15% of employees in the HPQ
normative employee cohort [39]. Exclusion criteria were
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(a) current DSM-IV major depressive, hypomanic, manic
or mixed episode, (b) DSM-IV bipolar disorder subtype
rapid cycling, (c) DSM-IV subtype bipolar disorder NOS,
(d) DSM-IV schizophrenia or schizoaffective disorder, (e)
current or past alcohol or drug dependence, (f) alcohol
or drug abuse within the past 12 months, (g) current
(past 4 weeks) anxiety disorder, organic mental disor-
der and/or neurologic conditions as well as any medical
conditions affecting cognitive functioning, and (h) a ver-
bal IQ below 80 (see Assessments). Following the initial
screening visit, patients completed a pretreatment assess-
ment that included measures of depression, mania, oc-
cupational functioning, overall psychosocial functioning,
and a neuropsychological assessment (see Assessments).
Patients then completed 14-individual sessions of CR (see
Treatment) followed by a posttreatment assessment at
the end of treatment (after session 14) and a 3-month
follow-up assessment using the clinical scales and self-
report questionnaires administered at the pretreatment
assessment.

Treatment

CR consisted of 14 individual 50 min-treatment ses-
sions conducted over 4 months. For the first 3 months,
treatment sessions were held weekly (sessions 1–12) fol-
lowed by bi-weekly sessions for the next month (sessions
13–14). Treatment consisted of three separate modules
each of which comprised four CR sessions. The modules
focused on [1] mood monitoring and treatment of resid-
ual depressive symptoms, [2] organization, planning and
time management, and [3] attention and memory and
were delivered in this order. The first module introduced
patients to daily mood monitoring, including standard
techniques, such as activity management (e.g., increas-
ing pleasurable and mastery based activities, and more
structured social rhythms), problem solving, increasing
awareness of negative automatic thoughts and cognitive
restructuring thereof. In addition, in this module we also
implemented emergency control techniques to prevent
job loss if a patient was at risk of loosing his/her cur-
rent job. The techniques used in the second and third
module were in part adapted from Safren et al. [40]
and Sohlberg and Mateer [41]. Specifically, in the Orga-
nization, Planning and Time Management module, pa-
tients used schedule and notebooks, kept daily task lists,
and were trained in prioritizing activities, breaking down
complex tasks into simpler tasks, and making more real-
istic time estimations for activities/projects. In addition,
patients were trained to become more aware of thoughts
interfering with functioning at work (i.e., thoughts re-
flecting difficulties starting tasks, staying on tasks, com-

pleting tasks, etc.) and learned to coach themselves more
adaptively in the presence of these thoughts. Finally,
in the Attention and Memory module, patients learned
techniques to structure tasks around their concentration
abilities, deal with both neutral as well as affectively va-
lenced distractions, and were trained in the use of ex-
ternal and internal reminder cues as well as the use of
encoding strategies to improve memory. Treatment tech-
niques learned in earlier sessions were carried forward
and rehearsed in subsequent sessions. The last two ses-
sions focused on the continued use and maintenance of
acquired skills and on relapse prevention.

Assessments

HAM-D/YMRS

The severity of depressive symptoms was assessed with
the Hamilton Depression Scale (HAM-D, 17 item version)
[37]. The severity of residual manic symptoms was as-
sessed with the Young Mania Rating Scale (YMRS) [38].

Health Performance Questionnaire

The primary outcome measure of the study was the
World Health Organization (WHO) HPQ as a measure of
occupational functioning [4,39]. The HPQ assesses “Ab-
senteeism” (missed days of work) and “Presenteeism”
(lost productivity due to low performance while at work)
for the 28 days preceding the interview. Absenteeism and
Presenteeism are integrated into a summary score of total
lost work performance for the 28 days before the inter-
view. Absenteeism is defined both as the absolute num-
ber as well as the percentage of workdays the respondent
missed in the past 28 days (0–100 scale) due to problems
with his/her mental health. Presenteeism is defined on a
separate 0–100 scale in which 0 means doing no work
at all on days spent at work and 100 means perform-
ing at the level of a top worker. This is transformed into
lost workday equivalents. For example, if a worker was
at work 18 out of 20 workdays in the past 28 days and
achieves a 70 on the 0–100 Presenteeism scale, this yields
5.4 lost workday equivalents (18 × 0.7 = 12.6; 18–12.6 =
5.4). Higher Presenteeism (i.e., more lost workday equiv-
alents) reflects lower performance at work. Absenteeism
and Presenteeism are combined into a single measure of
total lost work performance using the following formula:
percent absenteeism + ([100 – percent absenteeism] ×
[100 – percent presenteeism])/100 [4]. This combined
measure reflects the percent of work days missed due
to Absenteeism plus the percent of work “missed” when
at work compared to a top worker (Presenteeism). This
is transformed into total lost workday equivalents. For
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example, if the total lost work performance is 37% in the
past 20 workdays, this translates into 7.4 total lost work-
day equivalents (20 workdays × 0.37 = 7.4). The depen-
dent variables for the HPQ were: Absenteeism absolute
number of workdays missed, Presenteeism lost workday
equivalents and Total lost workday equivalents.

Longitudinal Interval Follow-up Evaluation-Range
of Impaired Functioning Tool

The Longitudinal Interval Follow-up Evaluation-Range of
Impaired Functioning Tool (LIFE-RIFT) [42] was used as
a broader measure of overall psychosocial functioning. It
includes four domains: work (employment, household,
and student), relationships, recreation, and global sat-
isfaction. The scores in each domain are summed to a
total score ranging between 0 and 20. To assess overall
psychosocial functioning independent from occupational
functioning, the employment item was excluded from the
work domain and overall score (i.e. work domain score
reflected household and student activities).

Frontal Systems Behavior Rating Scale

Executive Functioning (i.e., planning and problem-
solving) in daily life was assessed using the Frontal Sys-
tems Behavior Rating Scale (FrSBe) [43]. The FrSBe is
a 46-item behavior rating scale that assesses behavioral
changes commonly associated with frontal lobe pathol-
ogy. It includes three subscales: Apathy, Disinhibition,
and Executive Dysfunction. Raw scores are converted to
T-scores based on age and gender and education cor-
rected norms [43].

Neuropsychological functioning was assessed using the
Repeatable Battery of the Assessment of Neuropsycholog-
ical Status (RBANS) [44] as well as selected subtests of the
Delis–Kaplan Executive Functioning System (D-KEFS)
[45] and he Wechsler Test of Adult Reading (WTAR)
[46]. The RBANS includes subtests (subscales) for im-
mediate memory, delayed memory, attention, language,
and visuospatial functioning, (for a detailed description of
subtests and scoring procedures see Randolph et al. [44]).
Raw scores are converted to Index Scores (with a mean
of 100 and a standard deviation of 16) based on age and
gender corrected norms. This yields an RBANS total in-
dex score and index scores for each subscale [44]. The
D-KEFS subtests, Trail Making and Card Sorting, assess
such aspects of executive functioning as cognitive flexi-
bility, concept formation and problem solving [45]. Raw
scores of each test are converted into Scale scores based
on age corrected norms (for details of administration and
scoring see Delis et al. [45]). IQ was estimated using the

WTAR [46]. All assessments were conducted in a blinded
fashion.

Statistical Analysis

The impact of CR on residual symptoms (depression, ma-
nia), occupational functioning, and general psychosocial
functioning as well as behavioral executive functioning,
were analyzed using repeated measures analysis of vari-
ance (ANOVA) with time (pretreatment, posttreatment
and follow-up) as the within subjects factor. A signifi-
cant effect of time was followed up with simple f -tests.
To evaluate the role of bipolar subtype and comorbidity,
ANOVAs were repeated using subtype of bipolar disorder
(bipolar I disorder = 0, bipolar II disorder = 1) or comor-
bidity (no = 0; yes = 1) as covariates. We conducted an
“Intent-to-Treat” (ITT) analysis of all patients enrolled in
the trial with their last visit carried forward as long as they
had at least one treatment visit following the pretreat-
ment assessment. We then also performed a “completer”
analysis of all patients finishing the trial. Neuropsycho-
logical functioning (RBANS and D-KEFS scores) as a pre-
dictor of treatment response was analyzed using Pearson
correlations.

Results

Study Sample

Seventeen of the 18 enrolled patients met criteria for the
ITT analysis (10 females). Fourteen patients completed
the study (8 females). One patient dropped out of the
study after the screening visit with no further visits. Two
patients dropped out of the study after sessions 4 and
6, respectively. One of these patients withdrew from the
study after session 6 due to concerns about the time in-
vestment associated with the study. The other patient
dropped out of the study after session 4 after missing
several visits and could not be reached for further ap-
pointments. One patient who completed the treatment
experienced a manic episode during the follow-up period
and could also not be reached for the follow-up. None of
the patients who dropped out before the end of the study
returned for the follow-up assessment. Two patients re-
ceived psychological treatment (generic supportive psy-
chotherapy) after the end of study treatment during the
follow-up period.

The demographic characteristics of the ITT sample
(age, education, IQ) are shown in Table 1. All but three
patients were medically healthy by self-report. Two pa-
tients reported hypothyrodism that was well-controlled
with levothyroxine sodium. One patient suffered from
a torn meniscus. All patients were taking mood stabilizing

CNS Neuroscience & Therapeutics 16 (2010) 298–307 c© 2009 Blackwell Publishing Ltd 301



Cognitive Rehabilitation for Bipolar Disorder T. Deckersbach et al.

Table 1 Demographic and neuropsychological characteristics of patients

with bipolar disorder (intend-to-treat [ITT] sample)

Demographics M SD

Age 36.8 (7.8)

Education 14.5 (2.3)

IQ 105.9 (7.2)

Cognitive measures

RBANSa

Attention 90.47 (13.71)

Immediate memory 90.12 (14.83)

Delayed memory 91.35 (16.07)

Language 98.23 (14.71)

VisuoConstruction 95.53 (16.03)

RBANS Total 90.65 (14.05)

D-KEFSb

Trail Making

Visual scanning 9.47 (1.94)

Number sequencing 8.41 (2.32)

Letter sequencing 8.35 (2.34)

Number letter switching 7.12 (3.12)

Motor speed 9.58 (2.46)

Card Sorting

Card sorting total 8.41 (2.93)

Card sorting recognition 8.94 (2.46)

Age: age in years, education: education in years; IQ: Wechsler Test of

Adult Reading (WTAR) IQ estimate; RBANS: Repeatable Battery for the

Assessment of Neuropsychological Status; D-KEFS: Delis–Kaplan Executive

Functioning System; (a) Index Scores (b) scale scores.

medications including lithium (n = 8), valproic acid
(n = 4), lamotrigine (n = 9), gabapentin (n = 1), atypi-
cal antipsychotics (risperidal, quetiapine, olanzapine, n =
7), and antidepressants (escitalopram, citalopram, sertra-
line, wellbutrin, n = 8) and remained on a stable dose of
mood stabilizing medications throughout the study. Thir-
teen patients had a history of comorbid DSM-IV disor-
ders in addition to bipolar disorder. These included panic
disorder (n = 2), obsessive compulsive disorder (n = 1),
posttraumatic stress disorder (n = 2), generalized anxiety
disorder (n = 3), alcohol abuse (n = 6), bulimina nervosa
(n = 1), and intermittent explosive disorder (n = 1).

At the pretreatment assessment patients exhibited mild
to moderate residual depressive symptoms and low resid-
ual manic symptoms (see Table 2). Patients were em-
ployed as a research biologist, college lecturer, teaching
assistant, social workers, journalist, contractors, informa-
tion technology specialists, legal or office assistants, assis-
tant manager, medical assistants, nurse’s aid, retail sales
persons, electrician, and research assistant. Seventy-six
percent (n = 13) were full-time employed, 24% were
part-time employed (n = 4). As shown in Table 2, pre-
treatment, the HPQ indicated a moderate to severe degree
of work impairment as indicated by 9.4 total lost work-
days equivalents in the 28 days before the pretreatment
assessment. Patients missed on average 2.6 workdays due
to mental health reasons (Absenteeism; see Table 2). In
terms of impaired work performance when at work (Pre-
senteeism, see Table 2), patients lost the equivalent of
6.8 workdays in the 28 days before the pretreatment

Table 2 Pretreatment, posttreatment and follow-up assessment data of patients with bipolar disorder (intend-to-treat [ITT] sample)

Pretreatment Posttreatment Follow-up P

M SD M SD M SD

HAM-D 8.65 3.14 5.41a 4.03 6.06b 3.77 0.004

YMRS 4.06 2.56 3.47 2.81 3.24 2.39 0.35

HPQ

-Absenteeism 2.58 3.50 1.94 2.44 2.14 2.85 0.26

-Presenteeism 6.78 2.09 5.10a 3.70 5.23b 3.32 0.005

-Total lost workday equivalents 9.37 2.79 7.04a 4.04 7.38 3.78 0.001

LIFE-RIFT 11.29 3.16 9.76a 3.65 9.47b 3.22 0.03

FrSBe

-Executive Dysfunctioning 63.89 10.78 57.06a 13.16 57.76b 14.46 0.003

-Apathy 58.12 6.49 55.59 9.53 55.18 10.24 0.10

-Disinhibition 53.18 4.20 52.94 4.10 53.35 4.78 0.90

HAM-D: Hamilton Rating Scale for Depression score, 17-item version; YMRS = Young Mania Rating Scale Score; HPQ = Health Performance Questionnaire;

Absenteeism = absolute number of work days missed; Presenteeism = Lost workday equivalents (due to low performance at work when at work); Total

lost workday equivalents (total number of workdays lost due combined Absenteeism and Presenteeism; for calculations of HPQ scores see Methods;

LIFE-RIFT: Range of Impaired Functioning Tool total score; FrSB = Frontal Systems Behavior Rating Scale; Executive Dysfunction = Executive Dysfunction

subscale score (T-score); Apathy = Apathy Scale score (T-Score); Disinhibition = Disinhibition Scale score (T = score); P = repeated measures ANOVA

P-value; aP ≤ 0.05 simple f-test pre- and posttreatment; bP ≤ 0.05 simple f-test pre-treatment follow-up; for detailed statistics for the repeated measures

ANOVA and follow-up simple f-tests, see text.
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assessment in addition to the days missed at work due
to mental health reasons.

Pretreatment, the LIFE-RIFT indicated additional mild
to moderate impairment in other areas of psychoso-
cial functioning reflecting difficulties in the areas of
household activities, relationships, and satisfaction (see
Table 2). The FrSBe confirmed difficulties in planning and
organizing daily activities as expressed by increased Exec-
utive Dysfunction subscale score 1.5 standard deviations
above the mean of healthy control subjects [43]. Patients
also experienced slightly elevated apathy scores (see
Table 2) but no difficulties with disinhibition (see
Table 2).

Pretreatment, the neuropsychological assessment in-
dicated cognitive weaknesses in the areas of attention,
memory and executive functioning (see Table 1). Specif-
ically, compared to the RBANS norms, pretreatment pa-
tients showed below average performance in the areas of
attention and memory (both immediate and delayed, see
Table 1) but performed close to average in the areas of vi-
suospatial functioning and language. In the D-KEFS Trail
Making subtest Number-Letter Sequencing (a measure of
cognitive flexibility), patients’ performance was one stan-
dard deviation below that of the normative comparison
sample provided by the D-KEFS whereas they performed
average in the Trail Making subtests visual scanning and
motor speed. Performance in the D-KEFS Card Sorting
Test (i.e., concept formation and problem-solving) was
approximately half a standard deviation below that of the
normative control sample (see Table 1).

Treatment

Scores of clinician-rated scales and self-rated question-
naires at the end of treatment and follow-up for the ITT
sample are shown in Table 2. There were no differences
in the scores of pretreatment measures between the 14
completers and patients who dropped out (all Ps ≥ 0.57).

Residual Depression and Mania Symptoms (HAM-D
and YMRS)

For the ITT analysis, the repeated measures ANOVA indi-
cated a significant drop in residual depressive symptoms
(HAM-D; f (2,32) = 6.77, P = 0.004) but no change in
residual manic symptoms over time (YMRS; (f (3,32) =
1.07, P = 0.35). Follow-up f -tests showed a decrease
in HAM-D scores from pretreatment to posttreatment
(f (1,16) = 18.85, P = 0.001) but no change from post-
treatment to follow-up (f (1,16) = 0.40, P = 0.53).

Occupational Functioning (HPQ)

The repeated measures ANOVA for the HPQ score for
total lost work performance (ITT analysis) indicated a
main effect for time (f (2,32) = 8.67; P = 0.001). There
was a significant decrease in total lost work performance
from pretreatment to posttreatment (f (1,16) = 11.17,
P = 0.004) but no difference between posttreatment and
follow-up (f (1,16) = 0.46, P = 0.51). There was a sig-
nificant decrease in presenteeism from pre- to posttreat-
ment (f (1,16) = 7.39, P = 0.015) but not for the HPQ
absenteeism (f (1,16) = 1.92, P = 0.19). Changes from
posttreatment to follow-up were insignificant for both ab-
senteeism (f (1,16) = 0.85, P = 0.37; see Table 2) and pre-
senteeism (f (1,16) = 0.08, P = 0.78; see Table 2).

General Psychosocial Functioning (LIFE-RIFT)

The repeated measures ANOVA indicated a main ef-
fect for time (f (2,32) = 3.78, P = 0.03; ITT analysis).
Psychosocial functioning increased from pretreatment to
posttreatment (f (1,16) = 5.38, P = 0.03) and did not
significantly change from posttreatment to the 3-month
follow-up (f (1,16) = 0.18, P = 0.68, see Table 2).

Executive Functioning (FrSBe)

For Executive Dysfunction (difficulties with organization
and planning; ITT analysis) there was a main effect for
time (f (2,32) = 7.24, P = 0.003). Executive Dysfunction
decreased from pretreatment to posttreatment f (1,16) =
14.89, P = 0.001) but there was no change between
posttreatment and follow-up (f (1,16) = 0.17, P = 0.67).
There was no significant change over time for FrSBe Ap-
athy scores (f (2,32) = 2.43, P = 0.10) and FrSBE disinhi-
bition scores (f (2,32) = 0.11, P = 0.90).

The aforementioned analyses were repeated excluding
the patients who dropped out at session 5 and 6 and the
patient who was lost to follow-up (completer analysis,
n = 14). All observed significant changes remained sig-
nificant (all Ps < 0.05). For the FrSBe Apathy scale there
was a significant decrease over time (main effect time:
f (2,26) = 5.42, P = 0.01). FrSBe Apathy scores dropped
from pre- to posttreatment (f (1,13) = 5.33, P = 0.04) but
there was no change between posttreatment and follow-
up (f (1,13) = 0.67, P = 0.43).

Moderators and Mediators of Treatment Response

The above ITT and completer analyses were repeated
including the type of bipolar disorder (I or II), lifetime
comorbid anxiety disorder (“yes” = 1, “no” = 0), past
alcohol abuse (“yes” = 1, “no” = 0) and supportive
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psychotherapy during follow-up (“yes” = 1, “no” = 0)
separately as covariates. While this did not change the
pattern of results (all significant changes remained sig-
nificant at the P < 0.05 level), the increase in presen-
teeism from pre- to posttreatment was somewhat smaller
when a history of comorbid anxiety disorders was in-
cluded as a covariate (f (1,15) = 5.43, P = 0.03; ITT analy-
sis). Changes in presenteeism, LIFE-RIFT, and FrSBe Ex-
ecutive Dysfunction and Apathy also remained significant
(P < 0.05) when baseline HAM-D scores were included
as a covariate both in the ITT and completer analysis.
There were no significant correlations between any of
the neuropsychological measures and the pre-treatment
HPQ total lost work performance, presenteeism or absen-
teeism (range of rs: r = −0.41 to r = 0.32). However
there was a trend toward more decrease in presenteeism
for patients with higher RBANS total score (r = 0.47,
P = 0.06). Finally, we investigated whether changes in
presenteeism from pre- to posttreatment remained when
changes in depressive symptoms (HAM-D) or changes in
FrSBe Executive Dysfunction were included as a covari-
ate. Changes in presenteeism from pre- to posttreatment
in the ITT analysis remained significant when adjusted for
baseline HAM-D (f (1,15) = 7.93, P = 0.01) or changes
in HAM-D scores from pre- to posttreatment (f (1,15) =
6.74, P = 0.02), but dropped to nonsignificance when
changes in FrSBE Executive Dysfunction from pre- to
posttreatment were partialled out (f (1,15) = 2.79, P =
0.12).

Discussion

Despite symptomatic improvements or recovery follow-
ing mood episodes many individuals with bipolar dis-
order experience difficulties in daily functioning. The
present study explored whether an adjunctive cognitive-
behavioral treatment, initiated in the euthymic phase
of the disorder can lower residual depressive symptoms
and improve occupational functioning through target-
ing depressive symptoms and cognitive impairments in
executive functioning, attention and memory. Patients
included in this study missed the equivalent of 9 days of
work in the month before starting cognitive remediation
treatment, indicating substantial occupational difficulties.
The degree of impairment observed for our study partic-
ipants was similar to that reported for individuals with
bipolar disorder in the National Comorbidity Replication
Survey (NCS-R) [4], who had one or more depressive
episodes in the past 12 month before the NCS-R survey.
This suggests that our cohort of patients with bipolar dis-
order with occupational difficulties is representative for
the bipolar disorder population. Consistent with our hy-

pothesis we found decreased residual depressive symp-
toms, and conversely, increased occupational and over-
all psychosocial functioning following treatment and at
follow-up. Overall, study participants were characterized
by cognitive weaknesses in the areas of attention, mem-
ory and self-reported executive functioning. Improve-
ments in occupational functioning remained significant
when decreases in residual depressive symptoms were
partialled out, but were reduced to nonsignificance when
changes in self-reported executive functioning (FrSBe)
were factored in. This suggests that changes in execu-
tive functioning, in part, account for the improvements in
occupational functioning observed in the present study.
Study participants with more pronounced objective cog-
nitive weaknesses also tended to benefit less from CR,
which may suggest that a more severe underlying neu-
robiological impairment may limit the expected maxi-
mum benefit from a cognitive rehabilitation intervention.
Changes in functioning are unlikely to reflect the effects
of medication because patients were on a stable dose of
mood stabilizing medications and assessments were con-
ducted in a blinded fashion.

While bipolar disorder subtype, concomitant support-
ive psychotherapy, or past alcohol abuse did not af-
fect the pattern of results, treatment effects were some-
what reduced when past anxiety disorders were factored
in. This is consistent with the observation in this treat-
ment that patients with bipolar disorder with a history
of anxiety disorders at various points during the treat-
ment tended to have more anxious reactions to work
situations (e.g., catastrophic thoughts, worries) that at
times caused additional interference with functioning.
These patients may benefit from including additional CBT
components that help patients cope with anxiety symp-
toms. Following treatment, patients exhibited compar-
atively more improvements in presenteeism compared
to absenteeism. Our treatment was strongly geared to-
ward improving functioning when at work, but in retro-
spect fell short in sufficiently addressing risk factors for
missing work days (e.g., lack of motivation). Our revised
treatment, which is currently being tested in a random-
ized controlled trial (comparing CR with psychoeducative
supportive psychotherapy), includes a functional analy-
sis component that assesses and addresses risk factors for
missing workdays.

Our treatment falls along the lines of manualized
compensatory cognitive training programs as opposed
to recovery-oriented approaches, which aim at the
restoration of ones compromised neural processes [47].
Compensatory and restorative approaches to cognitive re-
mediation have successfully been implemented for in-
dividuals with schizophrenia (for a recent review, see
Medalia and Choi [48]). There is converging evidence
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that patients with bipolar disorder and schizophrenia
have impairments largely in the same cognitive domains
(attention, memory executive functioning) although im-
pairments observed in patients with schizophrenia are
more severe [49]. Recent advances in the field of cogni-
tive remediation in schizophrenia include techniques to
boost intrinsic motivation by the modification of instruc-
tional techniques and contextualizing cognitive training
exercises [48]. Our CR treatment blends established CBT
techniques for depressive symptoms with compensatory
cognitive remediation strategies in the second phase of
the treatment. Combining CBT with CR techniques has
also been shown to be successful in a recent study by
Mohlman et al. [50] who combined these two approaches
in elderly patients with GAD.

Overall, caution is advised when interpreting results of
open trials. In the absence of a randomized control group,
it remains uncertain to what extent treatment yielded
effects above and beyond those that could have been
observed with either no treatment, generic supportive
psychotherapy or existing manualized adjunctive psy-
chosocial protocols that have already been tested for
bipolar disorder (e.g., IPSRT, family therapy, cognitive be-
havior therapy for medication adherence, depression or
relapse prevention). It is encouraging, though, that the
cognitive remediation treatment tested here compares fa-
vorably in terms of effects on functioning to already exist-
ing CBT treatments for relapse prevention [32,33] as well
as to the effects of IPSRT on occupational functioning in
the maintenance phase [34].
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