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Abstract

Background: Most longitudinal or treatment studies in bipolar disorder have used symptomatic
or syndromal status as the primary outcome variable. More recently, psychosocial functioning has
been highlighted as a key domain of outcome. Patients with bipolar disorder appear to be impaired
in all functional domains, although the factors that cause impairment have not been clearly
specified.

Methods: This paper reviews cross-sectional and longitudinal studies on functional impairment
and its relationship to symptomatic, neurocognitive, personality, and stress variables in bipolar
disorder; and the implications of these relationships for defining treatment targets. 93 articles were
located through comprehensive MEDLINE, SCOPUS and Web of Science searches.

Results and discussion: Functional recovery following a mood episode consistently lags
behind symptomatic and syndromal recovery. Longer term functional impairment is only partly
explained by the number of manic/hypomanic episodes. Depression (including subsyndromal
states) and persistent neurocognitive impairment are the strongest correlates of functional
impairment in bipolar disorder, with personality and psychosocial stressors playing secondary
roles. Possible treatment options include: more aggressive treatment of subthreshold depressive
states, pharmacotherapies that target cognition (e.g., stimulants), and adjunctive psychotherapies
including cognitive remediation.
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1. Introduction

The natural history of bipolar disorder is characterized by frequent and recurrent mood
episodes. Since Kraepelin’s seminal studies distinguishing manic depressive insanity
(bipolar disorder) from dementia praecox (schizophrenia) (Kraepelin, 1921), it has been
clear that the natural history of bipolar disorder is characterized by recurrent episodes.
Despite the evolution of multiple effective mood stabilizers that prevent manias, depressions
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or both (Gitlin and Frye, 2012), naturalistic studies repeatedly demonstrate breakthrough
episodes of mania or depression with relapse rates over 1-4 years in treated groups ranging
from 40% to 60%, and 4-5 year relapse rates range from 60% to 85% (Goodwin and
Jamison, 2007; Gignac et al., 2015).

Additionally, modern studies have documented moderate to severe functional impairment
associated with bipolar disorder in any and all domains evaluated (Coryell et al., 1993;
MacQueen et al., 2001; Keck, 2006; Judd et al., 2008; Sanchez-Moreno et al., 2009; Wingo
et al., 2009). Bipolar | and 1l patients still have significant functional impairment after
statistically controlling for the concurrent level of depression (Sanchez-Moreno et al., 2009;
Coryell et al., 1989; Judd et al., 2005; Ruggero et al., 2007). Highlighting the importance of
functional vs. syndromal outcomes, it has been estimated that 79% of the societal cost of
bipolar disorder is due to indirect costs such as occupational impairment as opposed to direct
treatment costs such as hospitalization (Dilsaver, 2011). In fact, BD is the fifth leading cause
among psychiatric disorders of lost years of work (Ferrari et al., 2016).

The two methods of measuring outcome- symptomatic/syndromal vs. functional - highlight
a number of questions that will be addressed in this review:

1 What is measured by these different outcome variables?

2. What are the relationships between syndromal or subsyndromal symptoms and
different types of functional outcome in bipolar disorder?

3. What are the non-symptomatic (e.g., neurocognitive) correlates of functional
outcome?
4, Finally, what are the implications of these findings for the pharmacological or

psychosocial management of bipolar disorder?

2. Methods
2.1. Studies were identified through MEDLINE, SCOPUS, and Web of Science

The search terms included blocks pertaining to bipolar disorder (bipolar, mania, depression,
hypomania, manic-depression) and functioning (impairment, psychosocial, occupational,
disability, work, cognition, neurocognition, stress, remediation). The searches were limited
to the period between Jan. 1, 1980 and Sept. 1, 2016. We also screened articles cited in
existing reviews of the literature on functional outcomes, stress, and psychosocial
interventions (Andreou and Bozikas, 2013; Cardenas et al., 2016; Cullen et al., 2016; Levy
and Manove, 2012; Miklowitz and Johnson, 2009a; Salcedo et al., 2016).

This article addresses some of the same topics covered in earlier reviews (e.g., Andreou and
Bozikas, 2013; Levy and Manove, 2012). However, we also address several issues that had
not been fully investigated previously: the effects of subsyndromal symptoms on functional
impairment, either in conjunction with or independent of neurocognitive factors; the
influence of personality traits on social-occupational functioning; new pharmacological
strategies (e.g., non-dopaminergic stimulants); and new psychosocial methods (e.g.,
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functional remediation) for treating functional disability associated with bipolar disorder or
its comorbid disorders.

We screened 2418 peer-reviewed articles for eligibility. Eligibility was based on direct
relevance of the article to (1) the prevalence or extent of functional impairment in bipolar
disorder (accounting for 278 citations), (2) the roles of symptoms and neurocognition (611
citations); (3) the roles of comorbid disorders or personality variables in functional
impairment (663 citations); and (4) treatment studies or clinical position papers (866
citations). After excluding duplicate citations or papers that did not address these questions,
we selected 93 articles for inclusion.

2.2. Measuring outcome in bipolar disorder

Psychopharmacological studies typically measure outcome by counting the number of and
severity of symptoms, or (for maintenance trials), computing time to relapse or recurrence.
A variation on the theme of symptom-based measurement is constructing cumulative
measures of symptoms, similar to the area under the curve in which the relevant unit of
measurement is symptom severity over time. Cumulative measures of depression equate, for
example, six months of mild depression with three months of more severe depression.
Cumulative measures of psychopathology taking into account symptom severity and time
provide a somewhat richer and more accurate picture of a patient’s course compared to
simply measuring relapse rates or survival curves, and may be more strongly correlated with
functional outcome measures than are symptom measures from a single time point (Gitlin et
al., 1995).

2.3. Functional outcome and its measurement

Focusing solely on the evolution of symptoms as the only outcome may falsely estimate the
“success” of a treatment. As an example, treating a patient to symptomatic recovery (i.e.,
prolonged euthymia) but not functional recovery (i.e., working at full capacity, having strong
interpersonal supports and reporting a high quality of life) would be considered a successful
treatment in a study focusing only on symptomatic outcomes.

These limitations in symptom-based outcome definitions have given rise to efforts in
measuring functional outcomes — the degree of success of patients’ lives. A variety of
reliable measures of functioning in bipolar disorder exist (e.g. Rosa et al., 2007) but none
has achieved the type of acceptance comparable to that of the Hamilton Depression Rating
Scale (Hamilton, 1960) or the Young Mania Rating Scale (Young et al., 1978). Although
some studies use the single dimensional Global Assessment of Functioning Scale (Endicott
et al., 1976), most functioning scales assess at least two domains- role function and social
function- with some assessing recreation or life satisfaction. Role function includes the
relative ability to handle work, school or household roles, allowing patients in different
social contexts to be compared in a crude way. Social functioning may include romantic
relationships, interactions with family members or friendships.

Since the available scales may differ substantially in what is measured, and few studies
include more than one functioning measure, the results across studies may differ based on
measurement variance as opposed to outcomes. Some studies use self-report measures of
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functioning whereas others use observer-based measures. Thus, in one study functioning
may the reflect patients’ assessment of their progress relative to other phases of one’s life,
whereas in another study functioning may mean relative to other patients.

A less frequently used outcome measure is ‘quality of life’ (QOL) which measures whether
individuals feel satisfied or fulfilled. Compared to both symptom based or function based
measurements, quality of life is more subjective since the former evaluate individuals
according to an objective (if culturally determined) standard, whereas QOL is entirely based
on the individuals’ subjective appraisal. Given the inherent subjectivity in its definition,
there is no consensus on the optimal rating scales to use in measuring QOL, although
reliable measures have been proposed (e.g., Michalak et al., 2005). Additionally, mood
states, especially depression, are likely to affect functioning and especially, QOL measures.
Therefore, QOL measures need to be obtained during euthymic as well as symptomatic
periods to avoid simply measuring the cognitive distortions associated with mood states.

Overall, bipolar patients score lower than control populations on QOL measures (Michalak
et al., 2005). This is especially so in those who are evaluated while depressed. Perhaps
counterintuitively, manic/hypomanic patients also rate their QOL as lower than controls;
whether this group difference reflects the common admixture of depressive symptoms within
manic states, or the recognition that one’s life is impaired despite current feelings of elation
or heightened energy, is not clear (Michalak et al., 2005).

2.4. Relationships between functional and syndromal outcomes in bipolar disorder

It is generally assumed that a prime determinant of functional outcome is symptomatic
outcome (see Fig. 1): patients who are more symptomatic, who have.

more episodes, worse episodes, and more hospitalizations will have poorer functional
outcome compared to those with more benign symptomatic courses. In general, this
assumption is correct. Yet, as has been repeatedly noted (MacQueen et al., 2001), a large
percentage of bipolar patients who have become asymptomatic continue to be functionally
impaired. In an early and dramatic example of this, six months after a hospitalization for
mania, 84% of patients were syndromally recovered while only 30% had achieved their
premorbid levels of function (Tohen et al., 2000). Two year follow-up data on the same
cohort showed 98% syndromal remission (i.e., full symptom remission) in contrast to a 38%
return to premorbid psychosocial function. These findings are consistent with subsequent
studies (Conus et al., 2006, Bonnin et al., 2010, Rosa et al., 2011). Additionally, the
relationship between syndromal and functional outcome may not be linear or unidirectional.
Low functional status predicts a shorter time to a new mood episode (Gitlin et al., 1995;
Weinstock and Miller, 2008).

Mood symptoms are inherently cyclical in bipolar disorder, but the ups and downs of the
illness are not always accompanied by predictable changes in functioning. Functioning
during a depressive episode may appear to improve as patients recover, but instability or
subthreshold mood fluctuations when patients are in partial remission may stall further
functional improvement. Mania or psychosis episodes may remit more rapidly than
depression, but may also leave “scars” (e.g., cognitive impairment). Cognitive impairments
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that are present when patients are acutely ill may not remit fully when patients
symptomatically recover (Cullen et al., 2016). From this perspective, it is not surprising that
patients are less likely to achieve their pre-illness levels of functioning than full symptomatic
remission (e.g., Keck et al., 1998).

Another reasonable interpretation of findings concerning persistence of functional
impairment is that poor functioning is associated with chronic stressors - financial
difficulties, impoverished social support, and family distress are obvious and common
examples. Acute stressful life events (Johnson et al., 2008) and high conflict family
relationships (Miklowitz et al., 1988) are associated with a greater vulnerability to mood
recurrences in both bipolar and unipolar disorders, and patients with mood disorders have
been found to generate high levels of interpersonal stress (Hammen et al., 2011). Thus, the
relationship between syndromal and functional outcome should be considered to be circular,
with symptoms/difficulties in either domain predicting poorer outcome in the other domain.

3. Correlates of functional outcome in bipolar disorder

Understanding the factors associated with functional impairment is a first step towards
constructing and testing treatment strategies that might improve the functioning of bipolar
individuals.

3.1. Syndromal status

As described above, the cumulative effect of bipolar psychopathology predicts functional
outcome. Mood episodes disrupt normal functioning in all spheres. Although mild
hypomanias can be associated with normal or even enhanced occupational performance, full
blown manias and depressions diminish both occupational and social function (Levy and
Manove, 2012; Goodwin and Jamison, 2007). Core manic symptoms such as distractibility,
poor judgment and inappropriate social behavior would decrease occupational function and
damage interpersonal relationships. For depression, decreased concentration, decreased
motivation and fatigue diminish occupational function while social withdrawal, apathy and
depressed mood may impair social relationships. Of course, mood symptoms severe enough
to require time off work or school and/or hospitalization can result in getting fired or
withdrawing from school.

As noted above, global and dimensional measures of psychopathology may predict
impairment as well or better than indices such as number of prior episodes. In one study, a
cumulative measure of psychopathology was more strongly correlated with functional
outcome than was the number of mood episodes (Gitlin et al., 1995). This latter finding
implies that either current subsyndromal symptoms or the length of mood episodes may be
more prognostically important than chronicity or recurrence.

In an average 3-year follow-up of euthymic bipolar patients, subsyndromal symptoms- both
manic and depressed- as well as mood instability were associated with functional disability
(Strejilevich et al., 2013). Somewhat counterintuitively, however, depression is consistently
found to be more disabling than mania (Gitlin et al., 1995; Bauer et al., 2001; Simon et al.,
2007; Gyulai et al., 2008; Tse et al., 2014). In the Systematic Treatment Enhancement
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Program for Bipolar Disorder (STEP-BD), severity of depression symptoms contributed
61% to the total variance in overall functioning (Gyulai et al., 2008). The results are
tempered by the fact that all participants in STEP-BD began in a depressive episode. In
another study, interpersonal function correlated with the number of prior episodes of
depression but not the number of manic episodes (Gitlin et al., 1995). Additionally, the
number of weeks with depression correlated with Global Assessment of Functioning scales
scores, whereas the number of weeks of mania did not (Bauer et al., 2001). Similarly, Simon
et al. (2007) found that depression correlated more strongly with function (as measured by
SF-36 scores) over time than did mania scores. As depressive symptoms improved, some
measures of function, specifically social function, correspondingly improved.

Even milder depressive symptoms in bipolar patients are associated with functional
impairment (Judd et al., 2005; Bauer et al., 2001; Altshuler et al., 2002, 2006; Samaline et
al., 2016). Even Hamilton Depression scores of 7-13, far lower than would be typically seen
in major depressive episodes, were associated with lower GAF scores in one study
(Altshuler et al., 2002). In a larger multicenter study, subsyndromal depression, as measured
by the Inventory of Depressive Symptoms (Ruth et al., 1996) was associated with functional
impairment in all domains, with impairment scores more similar in severity to those of
patients with fully syndromal depression than to patients who are euthymic (Altshuler et al.,
2006). Similar findings were seen in the STEP-BD study (Marangell et al., 2009).

Finally, in a study examining functional recovery from a manic/hypomanic episode in
syndromally recovered individuals, the only predictor of functional non-recovery was
Hamilton Depression (21-item) score (Gitlin et al., 2011). Of note, the mean Hamilton score
of those who were not functionally recovered was only 7.3, compared to 3.5 in the
functionally recovered group, again demonstrating that even relatively mild depressive
symptoms are associated with functional impairment.

3.2. Neurocognitive factors

It has long been apparent that during mood episodes, both manic and depressed, cognitive
abnormalities are substantial and impairing (Cullen et al., 2016). It was initially assumed
that these impairments were state specific and resolved with the mood episode’s resolution.
However, dozens of studies and multiple meta-analyses have consistently demonstrated the
cognitive impairment of euthymic bipolar individuals (Depp et al., 2012; Bourne et al.,
2013; Baune and Malhi, 2015; Porter et al., 2015), with a lower bound of 30% (Holmes et
al., 2008) and an upper bound of 57.7% (Cullen et al., 2016). Impairment is seen in all
cognitive domains studied (Bourne et al., 2013). Across domains, effect sizes range between
0.26 and 0.63, indicating small to medium effects. A review of 23 studies by Cardenas et al.
(2016) indicated that patients consistently had impairments in attention, processing speed,
verbal learning/memory, and verbal fluency, with more impairment than their unaffected
relatives. Although less well studied, bipolar Il patients also show impairments that are
comparable to bipolar I individuals (Porter et al., 2015; Martino et al., 2014).

Although residual symptoms such as mild depression and medication effects may explain
some of these impairments (Bora et al., 2011), they cannot account for a substantial
proportion of the deficits seen (Bourne et al., 2013). Psychosis during mood episodes is
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associated with greater cognitive impairment although the confound of greater symptom
severity in psychotic episodes may play a role in this relationship (Porter et al., 2015).

Cogpnitive deficits in bipolar disorder are seen early in the course of the disorder, even after a
first manic episode (Lee et al., 2014; Daglas et al., 2015). Whether the cognitive deficits
progress over time is unclear, with some aggregate analyses indicating some degree of
“tracking” over time (Bourne et al., 2013; Porter et al., 2015; Strejilevich et al., 2015) and
others indicating no consistent evidence of progression of cognitive impairment over a mean
of 4.6 years (Samamé et al., 2014). Changes in cognition over longer time frames (i.e.,
decades) have not been frequently examined (Burdick et al., 2010; Torrent et al., 2012). In
one study, cognitive impairment in bipolar disorder was stable over a period of 6.7-11.1
years although verbal fluency and cognitive flexibility worsened over time (Torrent et al.,
2012).

Most but not all studies find that both aggregate and specific neurocognitive deficits
correlate with functional impairment in bipolar disorder (Sanchez-Moreno et al., 2009; Tse
etal., 2014; Wingo et al., 2009, Andereou et al., 2013). In a few studies, these impairments
also predict impairment at one-year follow-up (Jaeger et al., 2007; Tabarés-Seisdedos et al.,
2008) and four years (Bonnin et al., 2010).

There is little consistency across studies as to which specific neurocognitive domains-
attention, executive function vs. working memory- explain the variability in functional
outcomes, although one study found that working memory may be the most affected, at least
early in the course of the disorder (Daglas et al., 2015). The linkage between mood
disturbance and neurocognitive dysfunction appears to be relatively consistent across
studies, but mood is not a consistent mediator of cognitive dysfunction in longitudinal
studies (Porter et al., 2015). Additionally, there may be different longitudinal predictors of
occupational vs. interpersonal functioning. Although neurocognitive variables predict
psychosocial functioning in bipolar Il patients, it is not clear whether the same domains of
cognition are affected in bipolar 11 vs. I disorder (Martino et al., 2001; Sole et al., 2012).

3.3. Conjoint prediction by depression and neurocognitive functioning

Depression and neurocognitive impairment appear to have independent contributions to
functional impairment in bipolar disorder. However, the associations between specific
neurocognitive variables and degree of functional impairment can be quite complex.

For example, depression and a single measure of cognitive impairment (free delayed recall)
together accounted for 36% of the variance in overall functional outcome in one 4-year
study (Bonnin et al., 2010). For any individual patient, of course, one factor may be more
relevant in explaining functioning than the others.

Specific contributions of depression and neurocognition may also differ by the specific
functional domains considered. For example, occupational outcome and social outcome may
both be influenced by depression, but we would expect occupational outcome to be more
strongly influenced by inattention or distractibility. In the 4-year study cited above,
depression severity and digits recalled backwards (a measure of executive functioning)
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accounted for 28% of the variance in occupational functioning at follow-up (Bonnin et al.,
2010).

Bowie et al. (2010) found that depression and neurocognition were both associated with
work skills in bipolar disorder through mediation by social competence (i.e., limited social
capacity in simulated interpersonal situations), although depression also had a direct effect
on work skills. In the same sample, Depp et al. (2010) showed that a subgroup of patients
with bipolar disorder had impaired social competence, which may potentiate the impact of
depression and neurocognitive impairment on social performance in real-world settings.
These mediational relationships do not appear to be specific to bipolar disorder (Bowie et
al., 2010). Additionally, in one study, verbal memory was a mediating variable in the
relationship between subsyndromal depression and functional outcomes (Bonnin Cdel et al.,
2014).

Few of the studies cited in this article have made the distinction between non-social
cognition (i.e., attention, vigilance, working memory, verbal or visual memory using non-
social stimuli) vs. social cognition (i.e., processes that involved in the perception and
interpretation of social information, such as mentalizing or facial affect identification) and
their direct or indirect impact on functional impairment. In patients with bipolar disorder,
social cognition appears to be less impaired than non-social cognition, whereas for patients
with schizophrenia, social cognition is relatively more impaired (Lee et al., 2014). In
schizophrenia, social cognition is more closely associated with community functioning than
is non-social cognition (Fett et al., 2011), and appears to mediate the relationship between
non-social cognition and functioning. Similar studies comparing the influence of these two
domains have not been conducted in bipolar disorder.

3.4. Personality features and substance dependence

As indicated in the model in Fig. 1, personality features clearly predict symptomatic
outcomes in bipolar disorder (Fan and Hassell, 2008). In one study, 24% of the variance for
social functioning was explained by the N (neuroticism) scale score on the Eysenck
Personality Inventory (EPI) (Eysenck and Eysenck, 1964; Pope et al., 2007). Similarly,
personality pathology was associated with functional impairment in a small study of bipolar
| disorder (Loftus and Jaeger, 2006), although personality features were not independent of
mood symptoms. In two studies, personality pathology demonstrated a larger effect size
(0.49) for prediction of occupational/employment outcomes than either number of prior
hospitalizations (—0.35) or verbal memory performance (0.33; Tse et al., 2014).

Comorbid alcohol dependence is also relevant to the cognitive and functional trajectory of
patients with bipolar disorder. Hospitalized bipolar patients with a recent history of alcohol
dependence had lower scores on measures of visual memory, verbal memory and executive
functioning than bipolar patients without a history of alcohol dependence. Between hospital
discharge and follow-up, the group without SUD showed greater gains on verbal and visual
memory and cognitive flexibility than those with alcohol dependence, suggesting a degree of
dependency between substance use and functional outcomes (Levy et al., 2012).
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3.5. Psychosocial stress

Social support and life events are associated with functional impairment, although the causal
relationships between these variables are almost certainly multidirectional (Miklowitz and
Johnson, 2009b). Family relationships have been found to be associated with both
symptomatic and social outcomes in bipolar patients. In a small study, Miklowitz et al.
(1988) found that negative parent/offspring interactions during the interval following a
hospitalization were associated with poorer social functioning over a 9-month post-hospital
period among young adult bipolar | patients. In another longitudinal study, high self-
reported levels of social support were associated with better psychosocial functioning,
although these two variables were not fully independent of each other (Johnson et al., 2000).

3.6. Relationships between symptom, personality, and functional impairment

Fig. 1 summarizes the relationships described above. Some variables appear to be related in
a bidirectional manner, such as the associations between syndromal or subsyndromal states
and functional impairment. Other relationships, although based on more limited empirical
data, are presumed to be unidirectional (e.g., psychosocial stressors or personality traits
affecting syndromal status and functioning). Substance and alcohol abuse are presumed to be
predictors of syndromal episodes but also may have unique causal influences on functioning.
Research on the causal or temporal primacy of these variables in relation to each other is
lacking in bipolar disorder, yet critical to developing targeted treatments to enhance
functioning.

4. Treatment implications

Given the evidence just reviewed that depressive symptoms, including subsyndromal
symptoms and neurocognitive impairment are the two central factors contributing to
functional impairment in bipolar disorder, treatment should focus on more aggressively
addressing these two psychopathological domains and the variables that change with them.
Table 1 summarizes the suggestions made above, stratified by targeted domain and treatment
considerations for each.

Studies over the last twenty years have consistently demonstrated that, even though mania is
the defining pole of bipolar disorder, depression is the dominant pole. For both bipolar | and
bipolar 11 disorder, patients spend far more time depression than mania/hypomania (Judd et
al., 2002, 2003; Baldessarini et al., 2010). Classifying patients as to their “predominant
polarity” by illness history (e.g., a greater proportion of depressive vs. manic episodes) may
help identify patients for whom residual states of illness will be particularly disabling (Rosa
et al., 2008).

In contrast to mania for which there are consistent treatment algorithms, there is a profound
lack of consensus on optimal treatment regimens for bipolar depression. The critical issue is
the controversy on both the efficacy and potential dangers of antidepressants in bipolar
disorder. More details on the risks and benefits of various treatment approaches can be found
in a number of excellent reviews, guidelines and meta-analyses (Ghaemi et al., 2008; Sidor
and MacQueen, 2012; Pacchiarotti et al., 2013; Vazquez et al., 2013). Regardless of the
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treatment algorithm used, even mild depressive symptoms are associated with functional
impairment (Altshuler et al., 2002, 2006; Gitlin et al., 2011). Thus, we need to aggressively
treat depressive symptoms to remission, regardless of the specific approach used to treat the
symptoms.

4.1. Cognitive or functional remediation

Treating/minimizing the neurocognitive impairment associated with bipolar disorder is
hampered by the sheer lack of studies examining almost any therapeutic approach. There are
a small number of short-term studies indicating that cognitive remediation, analogous to
what has been more extensively studied in schizophrenia (Bryce et al., 2016) has positive
effects in bipolar disorder (e.g., Anaya et al., 2012). A related psychological therapy,
functional remediation, which combines cognitive techniques with training, education and
problem-solving has also demonstrated efficacy in both enhancing cognition and
psychosocial function (Torrent et al., 2013; Sole et al., 2015; Bonnin et al., 2016; Zyko et al.,
2016). In one study, the efficacy of individualized cognitive remediation was superior to
treatment as usual but not to superior to group psychoeducation (Torrent et al., 2013). At one
year follow-up, the gains in cognition and in function remained for cognitive remediation but
not for group psychoeducation (Bonnin et al., 2016).

4.2. Pharmacological approaches

Research on pharmacotherapeutic approaches to treat cognitive impairment in bipolar
disorder is even less available. Logically, stimulants would be the agents to consider.
Unfortunately, classic dopaminergic stimulants, which are widely used to treat attention
deficit hyperactivity disorder (ADHD) have been evaluated only in open studies in bipolar
depression (see Corp et al. (2014) for a review). Further, only effects on mood, not
cognition, have been reported. Concerns - both reasonable and excessive- about the abuse
potential and the potential mood destabilizing effects of dopaminergic stimulants have
limited their clinical use.

In another study, the D2/D3 receptor agonist pramipexole was evaluated in a controlled
study as a cognitive enhancing agent in bipolar | and 11 patients (Burdick et al., 2012).
Although pramipexole was not more effective than placebo in the entire sample (n=45), it
was more effective in the smaller subgroup of euthymic patients, suggesting that in the
group with mild subsyndromal depressive symptoms, a cognitive enhancing medication
might be less useful.

Nondopaminergic stimulants such as modafanil and armodafanil should also be considered
as cognitive enhancing agents. Although studies on their efficacy as adjunctive agents in
treating bipolar depression have yielded mixed results (Frye et al., 2015), earlier studies in
ADHD suggested potential efficacy in enhancing cognition (Kumar, 2008; Kahbazi et al.,
2009). In the bipolar depression studies, modafanil/armodafanil were not associated with
increased mania switch rates.

Over the last decade, pharmacotherapeutic agents have been developed specifically targeting
the cognitive impairment in schizophrenia. These agents vary in their receptor profile but
include targeting dopamine, glutamate and nicotinic subreceptors (Keefe et al., 2013). Those
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agents that show promise in schizophrenia patients should be tested for their efficacy in
bipolar disorder.

4.3. Treatment of comorbid disorders

Aside from depression and cognitive impairment, other areas for therapeutic intervention
that might enhance functioning are those related to comorbid disorders. Comorbid
personality pathology is associated with poorer function in bipolar individuals (Fan and
Hassell, 2008), but there are no treatment studies of bipolar disorder with comorbid
personality disorder in which functioning is the targeted outcome. Treating comorbid (e.g.
borderline personality disorder) patients using one of the many structured manualized
psychotherapies might result in enhanced function in both the interpersonal and occupational
domains (Swartz et al., 2005). Similarly, treating comorbid substance use disorders in
community groups that also focus on mood management may lead to improvements in
overall clinical outcome (Weiss et al., 2009).

4.4. Psychosocial treatments

The clinical implications of the proposed circular relationship between syndromal and
functional outcome, in which a poor outcome in either domain predicts greater difficulties in
the other domain, are clear: intervention should be optimally considered in both areas with
the possibility of improvement in both domains. Thus, preventing mood episodes and
enhancing syndromal outcome will result in less functional impairment. Conversely,
improving functional outcome-whether through cognitive remediation, other forms of
psychotherapy, environmental manipulation or stress management - could result in a
decrease in life stress and fewer mood episodes which, in turn, would be likely to enhance
functioning. One review found that psychotherapies for bipolar disorder — most of which
were psychoeducational - reduced relapses of bipolar disorder with odds ratios averaging
0.57 (95% ClI, 0.39-0.82), and enhanced psychosocial functioning with odds ratios
averaging 1.2 (95% ClI, 0.3 — 2.1) (Scott, 2006).

The STEP-BD trial found that over 9 months, pharmacotherapy and family-focused therapy,
interpersonal and social rhythm therapy, or CBT were all more effective than usual care (3
sessions of a self-care psychoeducation manual and pharmacotherapy) in improving life
satisfaction and social functioning, although there were no effects on vocational functioning
(Miklowitz et al., 2007). A study in adolescents with BD found that FFT and
pharmacotherapy were associated with greater improvements over 2 years in some (but not
all) domains of quality of life, including family relationships and physical well-being, than
brief psychoeducation and pharmacotherapy (O’Donnell et al., in preparation).

In the Pittsburgh Maintenance Therapies in Bipolar Disorder Trial, interpersonal and social
rhythm therapy was associated with faster improvements in occupational functioning than an
equally paced individual care management treatment (Frank et al., 2008). This finding may
suggest a role for sleep/wake rhythm regularity in the maintenance of occupational gains.
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5. Conclusion

Although symptomatic episodes, recurrences and mood states continue to dominate as the
primary outcome variables in studies of bipolar disorder, functional outcome is increasingly
being recognized as an important domain that can be reliably measured. One could argue
that functional outcome is even more important than syndromal outcome since the ability to
fulfill role expectations at work, at home or at school, and the quality of interpersonal
relationships are often cited as the most important outcomes to patients with bipolar disorder
and their family members (Michalak et al., 2016). We suggest that functional outcome be
considered a primary outcome variable in any and all future bipolar studies. More attention
must also be given towards minimizing the effects of syndromal and subsyndromal
depression and neurocognitive impairment, treating comorbid disorders, and giving greater
considering to the role of psychosocial stress in order to optimize our patients’ ability to lead
fulfilling lives.
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Fig. 1.
Predictors of functional impairment. This model hypothesizes the primacy of symptomatic

(both syndromal and subsyndromal) variables and cognitive impairment as predictors of
long-term functional impairment. These variables are mutually influential and are
bidirectionally associated with functioning variables. These strength of these predictor/
outcome relationships will be affected by other clinical variables that can be assessed after
an acute episode, such as substance abuse or dependence, axis Il disorders or traits,
medication adherence, and psychosocial stressors (i.e., life events or family conflicts).
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