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Abstract: (1) Background: bipolar disorder (BD) is a chronic disease that often leads to functional
impairment. The objective of this study is to elucidate which variables are associated with better
functional outcomes in a sample of euthymic patients with BD. (2) Methods: patients were recruited at
the Hospital Clinic of Barcelona and they underwent a clinical interview, a functional assessment, and
a comprehensive neuropsychological evaluation. After that, patients were divided into two groups
according to the Functioning Assessment Short Test total score: functionally remitted vs. functionally
impaired. Following this, a multivariate logistic regression was run in order to identify clinical,
demographic and cognitive factors associated with functional remission. (3) Results: a total of 420
euthymic patients with BD were assessed for this study, distributed as follows: functionally remitted
(n = 221) and functionally impaired (n = 199). Finally, the multivariate logistic regression revealed
that only five variables significantly contributed to the model, including: lifetime history of psychotic
symptoms (the variable that contributed the most to the model), followed by the Hamilton Depression
total score, and cognitive performance (executive functions and verbal memory). (4) Conclusions:
treatments to ensure a good functional outcome in BD should specially prevent psychosis, target
subthreshold depressive symptoms and enhance cognition, more specifically executive functions and
verbal memory.

Keywords: bipolar disorder; psychosocial functioning; psychotic symptoms; depressive symptoms

1. Introduction

Bipolar disorder (BD) is a lifelong illness that often results in functional impairment [1,2].
Clinical outcomes in BD have been traditionally defined in the context of response, partial response
and nonresponse. However, over the last years functional recovery has become a major issue and
one of the most desired outcomes in clinical settings [3]. It is expected that after the resolution of an
acute episode patients regain their functioning in all areas of their lives, including household tasks,
performance at school/work, and interpersonal relationships. Nonetheless, the reality is quite different
from this and researchers have been reporting for many years that a substantial proportion of patients
with BD suffer from functional impairment. It has been found that between 30-60% of patients do
not reach functional recovery during euthymia [4-6]. In this regard, a recent study has investigated
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the factors associated with poor functional outcome in a sample of patients with marked functional
impairment. The authors found that male gender, older age, lower premorbid intelligence quotient
(IQ), subclinical depressive symptoms, a higher number of manic episodes and lower performance
in some neuropsychology tests (working memory, verbal fluency, verbal memory and processing
speed) were associated with poorer functional outcomes [7]. Similarly, another study reported that
patients with low psychosocial functioning exhibited an impaired cognitive profile characterized by
deficits in processing speed and some variables of executive functions, together with high levels of
residual symptomatology and higher rates of unemployment [5]. Identifying the variables associated
with functional impairment might be crucial to prevent the functional decline typically seen in some
patients with BD and improve their quality of life. To achieve this objective, an adequate tool to
assess functioning is also essential as a way to capture the functional outcome in BD. In 2007, the
Bipolar Disorders and Depression Unit at the Hospital Clinic (Barcelona) developed a scale called The
Functioning Assessment Short Test (FAST). The FAST tackles the most frequent difficulties reported by
patients with BD covering up to six different domains including autonomy, occupational and cognitive
functioning, interpersonal relationships, financial issues and leisure time. It also provides a total
global score of functional impairment [8]. More recently, the same group of research has provided
a classification of severity based on the total global score of the FAST which were estimated taking
into account the Global Assessment of Functioning (GAF) scores as a reference, and as a result, four
categories were identified: none, mild, moderate and severe impairment [6]. Indeed, this classification
may be useful not only to measure clinically meaningful changes in functioning after a given treatment,
but also to study the variables associated to each of the above-mentioned categories. So far, no studies
have focused on the variables associated with functional recovery using the classification of severity
provided by the FAST scale and most studies to date are limited as regards to sample size. The aim
of the present report is to study demographic, clinical and neurocognitive variables associated with
functional recovery and remission in a large sample (more than 400 patients) of euthymic patients
suffering from BD.

2. Experimental Section

2.1. Participants

Participants with BD were recruited at the Bipolar Disorders and Depression Unit from the
Hospital Clinic of Barcelona. This hospital-based program provides integrated care for difficult-to-treat
patients with BD from across Catalonia, as well as care to patients with BD from a specific catchment
area in Barcelona [9,10]. The patients fulfilled the following inclusion criteria: (a) diagnosed with BD
according to the Diagnostic and Statistical Manual of Mental Disorders- Text Revision (DSM-IV-TR)
criteria; (b) assessed during euthymia, defined as the Young Mania Rating Scale (YMRS) [11,12]
score < 6 and Hamilton Depression Rating Scale-17 (HAM-D) [13,14] score < §; (c) aged between 18 and
70 years old. Exclusion criteria were: (a) current diagnosis of substance abuse or dependence; (b) history
of mental retardation or any clinical condition that could interfere in the interview; (c) estimated I1Q
lower than 85.

This study was conducted in accordance with the ethical principles of the Declaration of Helsinki
and Good Clinical Practice and the study protocol was approved by the ethics committee of the
Hospital Clinic. All participants received extensive information on the study and provided written
informed consent prior to enrolment.

2.2. Clinical and Functional Assessments

After providing written informed consent, all participants went through a structured clinical
interview of the Program’s protocol based on the Structured Clinical Interview for DSM-IV-TR [15].
Variables such as age, gender, diagnosis, number and type of episodes, chronicity (illness duration in
years), number of hospitalizations, history of psychosis, history of rapid cycling and family affective
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psychiatric history were collected. All the information provided by the patients was complemented
with information from the clinical records.

After collecting these data, patients were assessed with several clinical scales: first, the HAM-D
and the YMRS were administered to ensure that patients met criteria for euthymia at the time of the
assessment. Psychosocial functioning was assessed by means of the FAST [8]. As explained in the
introduction, the FAST scale is an interviewer-administered instrument developed to assess the main
difficulties in daily life of patients with BD. The global score is the addition of the score from the
24 items comprising the scale. The total score can range from 0 to 72 with higher scores indicating
greater disability. A recent study has provided different cut-offs scores to classify patients in none, mild,
moderate and severe impairment depending on the total score of the FAST scale [6]. More specifically,
in that study, the cut-offs for each category of severity were stablished as follows: patients scoring
from 0 to 11 in the global score were classified as non-impaired; patients scoring between 12 and 20
were mildly impaired; patients scoring from 21 to 40 exhibited moderate impairment; finally, patients
scoring above 40 were classified as severely impaired. For the present study, patients were divided into
two groups following this classification: (1) the functionally remitted group comprised the first two
categories, that is the non and mild impairment; hence, this category included patients who scored
between 0 and 20 in the FAST global score; (2) the functionally impaired group comprised patients from
the moderate and severe category, that is, patients scoring between 21 and 72 in the FAST global score.

2.3. Neuropsychological Assessment

Participants were assessed using a comprehensive neuropsychological battery. This assessment
involved different tests described as follows: estimated IQ was evaluated with the Wechsler Adult
Intelligence Scale (WAIS-III) [16], vocabulary subtest. The processing speed index consisted of two
subtests of the WAIS-III [16]: the digit-symbol coding and symbol search. The working memory
index comprised the arithmetic, digits, and letter-number sequencing subtests of the WAIS-III [16].
Verbal memory was assessed with the California Verbal Learning Test (CVLT) [17]. Executive functions
were tested by several tests assessing set shifting, planning, verbal fluencies, and response inhibition,
namely the computerized version of the Wisconsin Card Sorting Test [18], the Stroop Color-Word
Interference Test (SCWT) [19], the Trail Making Test-part B (TMT-B) [20], phonemic fluency (F-A-S) and
categorical fluency (animal naming), both components of the Controlled Oral Word Association Test
(COWAT) [21]. Visual learning and memory were assessed by means of the Rey-Osterrieth Complex
Figure (ROCF) [22]. Finally, attention was examined with the Trail Making Test-part A (TMT-A) [20].

2.4. Statistical Analyses

The first step of these analyses was to calculate the total global score of the FAST for each
participant in the study. After that, they were classified as functionally remitted (whenever the score
was twenty or below) or as functionally impaired (when the participant scored twenty-one or above).
Then, descriptive analyses of the two groups were performed using Chi-square tests for categorical
variables and Student t tests for continuous variables. These analyses included demographic, clinical
and neuropsychological variables. The raw scores from the neurocognitive variables were converted
into z-scores for a better comparison in the different tests applied. Since there is no control group, z
scores were performed taking into account the mean and the standard deviation of the whole sample
of patients with BD.

After the descriptive analyses, the multivariate logistic regression model was performed. Logistic
regression was used to estimate the effects of the risk factors associated with functional impairment.
Variables were selected for inclusion in logistic regression when significance at p < 0.05 in the univariate
analysis was met (including clinical, demographic or neuropsychological variables). Data were
analyzed using SPSS v.23 for Windows (Chicago, IL, USA). All analyses were two-tailed with alpha set
atp <0.05.
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3. Results

3.1. Demographic and Clinical Features

A total of 420 participants were recruited for this study. According to the severity criteria they
were classified in the functionally remitted group (n = 221) vs. the functionally impaired group
(n =199). As shown in Table 1, both patient groups differed in terms of age, gender, HAM-D total
score, number of previous depressive episodes, years of illness, and number of hospitalizations. In
this regard, patients in the functionally impaired group presented higher scores in HAM-D total score,
had suffered from more depressive episodes and previous hospitalizations; the impaired group also
presented more years of illness duration (chronicity) Regarding demographic variables, patients in the
impaired group were older and more prevalent in male gender. For further details, see Table 1.

Table 1. Demographic and clinical characteristics of the sample. IQ—intelligence quotient;
HAM-D—Hamilton Depression Rating Scale-17; FAST—Functioning Assessment Short Test.

Functionally Remitted Functionally Impaired ¢ Student (p Value)

(n = 221) Mean (SD) (n =199) Mean (SD)
Age 384 (11.1) 445 (10.1) —5.85 (<0.001)
Years of education 14.3 (3.3) 14.1 (3.9) 1.38 (0.16)
Estimated IQ 108.4 (8.8) 108.6 (9.7) —-0.16 (0.52)
YOUNG total score 1.2(1.7) 1.4 (1.8) -1.29 (0.19)
HAM-D total score 21(22) 5.1(2.9) —11.11 (<0.001)
FAST total score 10.5 (6.6) 32.6 (8.9) —28.5 (<0.001)
Chronicity (years of illness) 14.2 (10.3) 17.5 (11.1) -3.1(0.02)
Number of manic episodes 2.1(2.6) 24 (3.1) -1.10 (0.27)
Number of depressive episodes 4.6(8.3) 6.7 (10.8) —2.17 (0.03)
Number of hospitalizations 1.6 (1.7) 2.1(2.4) —2.36 (0.02)
n (%) 1 (%) Chi (p)
Gender (women) 116 (52.5) 80 (40.6) 5.9 (0.01)
Diagnosis (type I) 173 (79.7) 142 (72.1) 3.31 (0.08)
Lifetime rapid cycling 15(9) 26 (15.9) 3.5(0.07)
Lifetime psychotic symptoms 142(66) 131 (67.2) 0.06 (0.83)
Family affective psychiatric history 109 (66.9) 118 (71.5) 0.83 (0.40)

3.2. Neuropsychological Performance

In general, the neuropsychological performance of the patients in the functionally impaired group
was significantly lower compared to those with no functional impairment, except for two variables:
the CVLT delay free recall (t = 1.4, p = 0.15) and SCWT interference (t = 0.47; p = 0.63), where patients
in both groups performed similarly. Table 2 shows the scores in all the assessed variables, and Figure 1
compares the neuropsychological performance between the two groups using standardized variables
(z-scores).
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Table 2. Neuropsychological performance in the two patient groups. TMT-A—Trail Making Test-part A;
TMT-B—Trail Making Test-part B; CVLT—California Verbal Learning Test; SCWT—Stroop Color-Word
Interference Test; WSCT—Wisconsin Card Sorting Test.

Functionally Remitted Functionally Impaired

(1=221) Mean (SD) (1 = 199) Mean (SD) t Student ()
1Q Processing Speed 104.3 (17.3) 100.7 (14.3) 2.2 (0.02)
1Q Working Memory 100.5 (12.9) 95.6 (14.9) 3.5 (<0.01)
WCST categories 5.4 (1.4) 45 (1.9) 5.1 (<0.01)
WCST perseverative errors 11.8 (10.6) 18.1 (14.9) —4.8 (<0.01)
TMT-A 27.8 (9.5) 37.6 (18.1) —-6.8 (<0.01)
TMT-B 70.7 (37.6) 110.6 (75.8) —6.7 (<0.01)
CVLT #total words 56.5 (10.8) 50.9 (13.7) 4.6 (<0.01)
CVLT short-free recall 12.1 (2.9) 11.1 (6.1) 2.2(0.02)
CVLT short-cued recall 13.0 (2.5) 11.8 (3.2) 4.2 (<0.01)
CVLT delay free recall 12.6 (2.8) 11.8 (7.3) 1.4 (0.15)
CVLT delay cued recall 13.2 (2.4) 12.1 (3.1) 4.1 (<0.01)
SCWT interference 52.6 (6,4) 52.3 (7.6) 0.47 (0.63)
Osterrieth Rey Figure 19.2 (4.8) 17.3 (5.3) 3.7 (<0.01)
Phonemic fluency 36.0 (9.7) 33.7 (10.2) 2.3 (0.02)
Animal naming 20.2 (4.5) 18.3 (5.6) 3.9 (<0.01)

Neuropsychological Profile
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Figure 1. Neuropsychological profile in the two patient groups (normalized z-scores).
3.3. Identifying Factors Associated with Functional Recovery

A logistic regression analysis was performed to assess the role of the variables on the likelihood
that patients presented functional impairment, as measured with FAST categorization. The variables
included the model comprised of all those that were found to be significant when comparing both
groups (impaired vs. non-impaired) in demographic and clinical variables (see Table 1) and in the
neuropsychological performance (see Table 2). Besides these variables, the authors included other
relevant variables in the analysis that have been found to be related with psychosocial impairment
according to the literature; these relevant variables included: diagnosis subtype (bipolar type I vs. type
II); presence of lifetime psychosis, estimated premorbid IQ and number of manic episodes.

After running the logistic regression with all these variables, it was found that the final model
included only five significant variables explaining between 35.6% (Cox and Snell R square) and 47.6%
(Nagelkerke R-squared) of the variance in functional impairment. The model correctly classified 77.5%
of the cases. As shown in Table 3, the variables contributing to the model were: HAM-D total score
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(Beta = 0.39; Wald 32.56; p < 0.01; OR = 1.48), lifetime psychotic symptoms (Beta = 1.07; Wald = 4.77;
p = 0.03; OR = 2.91), working memory IQ (Beta = —0.04; Wald = 7.52; p < 0.01; OR = 0.95), Wisconsin
Card Sorting Test (WCST) number of categories (Beta = —0.35; Wald = 4.17; p = 0.04; OR = 0.70) and
CVLT short cued recall (Beta = —0.38; Wald = 5.52; p = 0.02; OR = 0.68). Table 3 summarizes all the
significant variables in the model.

Table 3. Logistic regression to identify the variables that best predict functional recovery.

Variables Wald p Value OR 95% CI
Hamilton Depression total score 32.56 <0.01 1.48 1.29-1.70
Lifetime psychotic symptoms 4.77 0.03 2.91 1.11-7.54
Working Memory IQ 7.57 <0.01 0.95 0.93-0.98
WCST number of categories 417 0.04 0.7 0.50-0.98
CVLT short-cued recall 5.52 0.02 0.68 0.49-0.93

WCST: Wisconsin Card Sorting Test; CVLT: California Verbal Learning Test; OR: Odds ratio; CI: Confidence Interval.

4. Discussion

This report aimed at identifying factors associated with functional recovery in a sample of
euthymic patients with BD. Among all the clinical variables introduced in the model, lifetime psychotic
symptoms is the one with the highest odds ratio, followed by the total score in the HAM-D. The present
results also highlight the importance of preserving cognition in order to ensure better functional
outcomes, since patients with lower scores in some executive functions (working memory index and
WCST number of categories) and in verbal memory (CVLT short cued recall) are less likely to achieve
functional recovery.

Lifetime psychosis appears as the most determinant variable in the model. In the present study,
patients with lifetime psychosis symptoms were less likely to achieve a good functional outcome when
compared to patients who had not experienced these symptoms. Psychosis occurs frequently in BD,
approximately between 60-90% of patients have a lifetime history of psychotic symptoms [23,24],
which is in line with the prevalence found in the present sample (up to 67%). Psychotic symptoms vary
between patients and several factors could play a role including genetic predisposition, brain structure,
substance abuse and family history of BD, among others [25,26]. The presence of active psychosis
seems an important cross-diagnostic factor in BD that not only impacts on functional outcome, but also
can be associated with poor cognitive performance [27,28]. However, the role of lifetime psychotic
symptoms is still a matter under discussion with some authors reporting a negative impact of psychotic
history both on psychosocial functioning and on cognition [29-33]; while others could not report this
association [34-37]. Also, some scientists suggest that the two groups (patients with lifetime psychosis
vs. non-psychosis) could be neuropathologically distinct, with smaller medial temporal, cingulate
and lateral prefrontal volumes seen in patients with lifetime psychosis symptoms compared to those
without [38]. Probably, the best way to prevent psychotic symptoms in BD and to ensure a good
psychosocial functioning is to provide an adequate prophylactic treatment that prevents relapses,
especially manic episodes, which are more frequently associated with psychotic symptoms than
depressive episodes. In this regard, lithium [39-41] together with psychoeducation [42,43] appear to
be the most effective strategy to prevent both manic and depressive relapses.

Another clinical significant variable contributing to the model includes subthreshold depressive
symptoms, which is probably the most consistently reported variable across literature as a key factor
that influences functional outcome [44-53]. Even though patients were euthymic when evaluated,
scoring 8 or below in the HAM-D, the presence of subthreshold symptoms represents a barrier to
achieving good functional adjustment. This is in line with previous literature reporting that low
levels of depressive symptoms can interfere with concentration, increase fatigue, diminish motivation,
increase social withdrawal and weaken social relationships [45,49]. Moreover, subthreshold depressive
symptoms, which are more common than subthreshold hypomanic symptoms, are also a major
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cause of relapse [54-56] and can increase the risk of suicide [57]. Hence, it is not surprising that this
variable appears systematically related to functional outcome. The burden of subthreshold depressive
symptoms goes beyond psychosocial functioning and can also interfere in quality of life, preventing
patients from living their lives to the fullest [45,58]. Hence, approaches that tackle this kind of
symptomatology are urgently needed. Patients with pervasive subthreshold depressive symptoms are
a huge challenge in clinical practice. Adding further medication, like an antidepressant, might worsen
the scenario, increasing the risk of causing a switch to mania [59,60]. To the best of our knowledge, only
one atypical antipsychotic (quetiapine extended release 300mg) has shown to be effective at improving
subthreshold depressive symptoms, however with no effects on psychosocial functioning [61]. Besides,
few non-pharmacological studies have found to improve these subthreshold depressive symptoms.
One pilot RCT study assessed the effect of a therapy (Eye Movement Desensitization and Reprocessing,
EMDR) and it found that patients in the EMDR group improved both in depressive and hypomanic
subthreshold symptoms [62]. Other results from a secondary study suggests that interventions aiming
at improving psychosocial functioning, like functional remediation, could be a good option to reduce
subthreshold depressive symptoms, at least in patients with bipolar II disorder [63]. Finally, other
reports point out the beneficial effects of healthy life styles (nutrition, exercise and wellness) to improve
the outcome of patients with BD, including the treatment of depressive symptoms [64,65]. Hence,
the ingredients of the therapy to treat these persistent symptoms, along with the improvement of
functional outcome, are still unknown. It is likely that involves a combination of several approaches
following the model of marginal gains originally designed by the Team Sky [66] and adapted to
BD by Nierenberg and colleagues [67]. This method consists of implementing a wide variety of
small changes that have a substantial aggregated positive impact in the long-term [67]. In this
regard, it is expected that little changes executed at different areas (pharmacotherapy, psychological
interventions, etc.) could lead to the improvement of this symptomatology, and as a consequence,
increase psychosocial functioning. Introducing multicomponent programs, which allow tackling
different areas to improve at the same time, represent a promising tool to fight against subthreshold
depressive symptoms. One example of these multicomponent programs is the integrative therapy,
recently introduced by Reinares and colleagues [68], which, with the aim to cover different areas
affected by the illness, combines therapeutic components of broader treatments in the same program,
including psychoeducation for patients and family members, mindfulness training, promotion of
healthy life style and cognitive/functional enhancement. This comprehensive and integrative approach
may be a fair reflection of the principle above-mentioned: little changes in different areas can exert a
significant positive impact in the long-term [67].

In relation to the neuropsychological performance, a total of three variables were found to
significantly contribute to the logistic regression: two variables related with executive functions
(working memory IQ and WCST number of categories) and another one related with verbal memory
(CVLT short cued recall). In BD, neurocognitive impairment can appear practically in all cognitive
domains and in a large proportion of patients with effect sizes ranging from small to medium
effects [69]; moreover, many studies have linked neurocognitive impairment with functional outcome
in euthymic patients with BD [7,44,70,71]; nonetheless, there is no consistency across studies as to which
neurocognitive variables could best explain functional outcome. The most reported neurocognitive areas
in literature include verbal learning and memory [7,44,70,72-75], executive functions [5,52,70,76-81]
and attention [73,75,82,83]. More recently, the role of premorbid IQ has also been highlighted as a key
neurocognitive variable playing a role in psychosocial functioning [7,51,84-87]. In some of these studies
premorbid IQ is associated to the concept of cognitive reserve (CR). It is hypothesized that higher
CR could protect against functional decline [87-89]. In fact, the introduction of the CR concept raises
the possibility of developing novel therapies based on intellectually stimulating activities directed to
provide resilience against disease progression, and more specifically to prevent cognitive decline if
they are implemented in early stages of the disease [90,91]. Ultimately, the enhancement of cognition
(or by guaranteeing its preservation) could also prevent from functional decline [90].
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The lack of consistency across different studies when reporting which neurocognitive variables
influence functional outcome could be in part attributed to the tools used to evaluate both neurocognitive
performance and functional outcome. In this regard, the standardization of the tools to assess these
different features of BD is urgently needed. In 2010, Yatham and colleagues already proposed a
preliminary battery of cognitive tests to be used in research. Among the recommended tests, they
included the CVLT to assess verbal learning and memory, or the use of the SCWT and WCST to assess
executive functions [92]. More recently, the Targeting Cognition Task Force from the International
Society for Bipolar Disorders (ISBD) leaded by Dr. Miskowiak (2017) [93] encouraged using the tests
already proposed in 2010 by the ISBD-BANC (Battery for Assessment of Neurocognition) [92] and
also added some recommendations as to measure psychosocial functioning. In this regard, the FAST,
the Brief UCSD Performance-based Skills Assessment (UPSA-B) and the Virtual Reality Functional
Capacity Assessment Tool (VRFCAT) are proposed as the best tools to track changes in this area.
Even though these recommendations were done in the context of cognition trials, they could also be
applicable to clinical research in BD. If all researchers followed the above-mentioned guidelines, it is
likely that more consistent results could be reported in this field.

Of note is that in the present study no demographic variable has been linked with functional
recovery. Gender and age were significantly different between the two groups in the univariate
analysis and in line with previous literature male gender and older age were associated with poorer
functional outcome [7]; however, when entered in the logistic regression model these variables were no
longer significant. Our data suggest that the clinical course, specifically lifetime psychotic symptoms
and subthreshold depressive symptoms, along with the preservation of the cognitive skills are more
important to avoid functional decline than other demographic non-modifiable variables that include,
for instance, gender or age.

The results derived from the present study should be interpreted with caution in light of several
limitations. First, the cross-sectional nature of the study does not allow establishing causal relationships
between the independent and dependent variables. In contrast, and to the best of our knowledge, this
is one of the largest studies assessing a broad range of variables that could influence functional outcome
in a sample of euthymic patients with BD and the present results might be taken into account to design
future studies and interventions. Another limitation is that pharmacotherapy was not controlled for;
hence, treatment effects on cognition and functioning have not been studied. Third, the evaluators
who performed the functional assessment were blind to the neuropsychological outcome for the vast
majority of patients comprising this sample; unfortunately, we cannot ensure that this condition was
accomplished for all the participants assessed in this study. Finally, it is worth mentioning that the
FAST scale is not a performance-based tool, like the UPSA-B. Instead, the FAST could be classified as a
semi-objective scale since it is interviewer-administered and the scores are partially based on patients’
reports but also takes into account relevant information about psychosocial functioning reported by
relatives, the clinician and/or clinical reports [91].

5. Conclusions

Despite these limitations, we might conclude that long-term therapeutic interventions to enhance
psychosocial functioning should focus on two targets: the clinical course and the preservation of
cognition. As regards to the clinical course, avoiding psychotic symptoms appears to be the most
important factor to prevent functional decline. Given that these symptoms occur during mood episodes,
it might be suggested that the prevention of relapses is crucial to guarantee good functional outcomes.
Lithium, together with specific adjunctive psychological treatments such as psychoeducation appear
to be the most effective strategy to prevent relapses and ensure good functional outcomes [26,41,42].
Another critical clinical variable is the presence of subthreshold depressive symptoms, its management
still represents a challenge in clinical practice; it is likely that they might be addressed through
multicomponent programs that allow tackling different areas, following the principle of implementing
small accumulative changes [67]. Finally, the preservation of cognition might be achieved by enhancing
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CR from the very beginning of the illness, and specially focusing on executive functions and verbal
memory, as they seem to play a critical role in psychosocial functioning. Future longitudinal studies
are needed in order to confirm the present results. Moreover, including the assessment of genetics
and neuroimaging of these two groups (functionally remitted vs. impaired) might help us to
better understand the biological underpinnings that could occur under these two phenotypically
distinct groups.

Author Contributions: Conceptualization, CM.B., A M.-A., E.V;; Data curation, CM.B., EJ., B.S.,, C.T,, M.R, 1L.G,,
VR. and J.5.-M.; Formal analysis, ].R.; Methodology, EJ., ].R., AAM.-A. and E.V.; Supervision, A M.-A., E.V,; Writing
first draft: C.M.B., E.J.; Writing—review & editing, B.S., C.T,,J.R,, L.G., VR, ].S.-M.

Funding: This study has been funded by Instituto de Salud Carlos III through the projects “PI115/00283, PI15/00330,
PI16/00187, PI17/00941” integrated into the Plan Nacional de I+D+I and Co-funded by European Regional
Development Fund (“Investing in your future”) and the CIBER of Mental Health (CIBERSAM), This work has also
been supported by the project SLT006/17/00357 in the “Pla estrategic de Recerca i Innovacio en Salut 2016-2020”
(Health Department). CERCA Programme/Generalitat de Catalunya).

Acknowledgments: The authors would like to thank the support of the Spanish Ministry of Science, Universities
and Innovation (FIS PI17/01066); the CIBER of Mental Health (CIBERSAM); the Secretaria d'Universitats i
Recerca del Departament d’Economia i Coneixement (2017 SGR 1365) and the CERCA Programme/Generalitat de
Catalunya. Caterina Mar Bonnin would like to thank the Departament de Salut de la Generalitat de Catalunya for
the PERIS grant (SLT002/16/00331). Carla Torrent would like to thank the Departament de Salut de la Generalitat
de Catalunya for the PERIS grant (SLT 006/17/1352).

Conflicts of Interest: E.V. has received grants and served as consultant, advisor or C.M.E. speaker for the following
identities: AB-Biotics, Abbott, Allergan, Angelini, AstraZeneca, Bristol-Myers Squibb, Dainippon Sumitomo
Pharma, Farmindustria, Ferrer, Forest Research Institute, Gedeon Richter, Glaxo-Smith-Kline, Janssen, Lundbeck,
Otsuka, Pfizer, Roche, SAGE, Sanofi-Aventis, Servier, Shire, Sunovion, Takeda, the Brain and Behaviour Foundation,
the Generalitat de Catalunya (PERIS), the Spanish Ministry of Science and Innovation (CIBERSAM), EU Horizon
2020, and the Stanley Medical Research Institute. IG has received grants and served as consultant, advisor or CME
speaker for the following identities: AstraZeneca, Ferrer, Jansen Cilag, Lundbeck, Lundbeck-Otsuka, the Spanish
Ministry of Economy and Competitiveness and Instituto de Salud Carlos III. AMA has received funding for
research projects and/or honoraria as a consultant or speaker for the following companies and institutions: Otsuka,
Pfizer, AstraZeneca, Bristol-Myers Squibb, Lundbeck, the Spanish Ministry of Economy and Competitiveness and
Instituto de Salud Carlos III. The remaining authors declare no conflicts of interest related to this manuscript.

References

1.  Whiteford, H.A ; Degenhardt, L.; Rehm, ].; Baxter, A.].; Ferrari, A.J.; Erskine, H.E.; Charlson, EJ.; Norman, R.E.;
Flaxman, A.D.; Johns, N.; et al. Global burden of disease attributable to mental and substance use disorders:
Findings from the Global Burden of Disease Study 2010. Lancet 2013, 382, 1575-1586. [CrossRef]

2. Vieta, E.; Berk, M.; Schulze, T.G.; Carvalho, A.E,; Suppes, T.; Calabrese, ].R.; Gao, K.; Miskowiak, K.W.;
Grande, I. Bipolar disorders. Nat. Rev. Dis. Primers 2018, 4, 18008. [CrossRef] [PubMed]

3. Vieta, E.; Torrent, C. Functional remediation: The pathway from remission to recovery in bipolar disorder.
World Psychiatry 2016, 15, 288-289. [CrossRef] [PubMed]

4. MacQueen, G.M.; Young, L.T.; Joffe, R.T. A review of psychosocial outcome in patients with bipolar disorder.
Acta Psychiatr. Scand. 2001, 103, 163-170. [CrossRef] [PubMed]

5. Solé, B.; Bonnin, C.M.; Jiménez, E.; Torrent, C.; Torres, I.; Varo, C.; Valls, E.; Montejo, L.; Gémez-Ocafia, C.;
Tomioka, Y.; et al. Heterogeneity of functional outcomes in patients with bipolar disorder: A cluster-analytic
approach. Acta Psychiatr. Scand. 2018, 137, 516-527. [CrossRef] [PubMed]

6. Bonnin, C.M.; Martinez-Ardn, A.; Reinares, M.; Valenti, M.; Solé, B.; Jiménez, E.; Montejo, L.; Vieta, E.;
Rosa, A.R. Thresholds for severity, remission and recovery using the functioning assessment short test (FAST)
in bipolar disorder. |. Affect. Disord. 2018, 240, 57-62. [CrossRef] [PubMed]

7. Sanchez-Moreno, J.; Bonnin, C.M.; Gonzélez-Pinto, A.; Amann, B.L.; Solé, B.; Balanza-Martinez, V.; Arango, C.;
Jiménez, E.; Tabarés-Seisdedos, R.; Garcia-Portilla, M.P;; et al. Factors associated with poor functional
outcome in bipolar disorder: Sociodemographic, clinical, and neurocognitive variables. Acta Psychiatr. Scand.
2018, 138, 145-154. [CrossRef]

8. Rosa, A.R.; Sanchez-Moreno, J.; Martinez-Aran, A.; Salamero, M.; Torrent, C.; Reinares, M.; Comes, M.;
Colom, E; Van Riel, W.; Ayuso-Mateos, J.L.; et al. Validity and reliability of the Functioning Assessment
Short Test (FAST) in bipolar disorder. Clin. Pract. Epidemiol. Ment. Health 2007, 3, 5. [CrossRef] [PubMed]


http://dx.doi.org/10.1016/S0140-6736(13)61611-6
http://dx.doi.org/10.1038/nrdp.2018.8
http://www.ncbi.nlm.nih.gov/pubmed/29516993
http://dx.doi.org/10.1002/wps.20351
http://www.ncbi.nlm.nih.gov/pubmed/27717267
http://dx.doi.org/10.1034/j.1600-0447.2001.00059.x
http://www.ncbi.nlm.nih.gov/pubmed/11240572
http://dx.doi.org/10.1111/acps.12871
http://www.ncbi.nlm.nih.gov/pubmed/29508379
http://dx.doi.org/10.1016/j.jad.2018.07.045
http://www.ncbi.nlm.nih.gov/pubmed/30053684
http://dx.doi.org/10.1111/acps.12894
http://dx.doi.org/10.1186/1745-0179-3-5
http://www.ncbi.nlm.nih.gov/pubmed/17555558

J. Clin. Med. 2019, 8, 1046 10 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Vieta, E. Bipolar units and programmes: Are they really needed? World Psychiatry 2011, 10, 152. [CrossRef]
Salagre, E.; Dodd, S.; Aedo, A.; Rosa, A.; Amoretti, S.; Pinzon, J.; Reinares, M.; Berk, M.; Kapczinski, F.P;
Vieta, E.; et al. Toward Precision Psychiatry in Bipolar Disorder: Staging 2.0. Front. Psychiatry 2018, 9, 641.
[CrossRef]

Colom, E; Vieta, E.; Martinez-Aran, A.; Garcia-Garcia, M.; Reinares, M.; Torrent, C.; Goikolea, ].M.; Banus, S.;
Salamero, M. [Spanish version of a scale for the assessment of mania: Validity and reliability of the Young
Mania Rating Scale]. Med. Clin. (Barc.) 2002, 119, 366-371. [CrossRef]

Young, R.C.; Biggs, ].T.; Ziegler, V.E.; Meyer, D.A. A rating scale for mania: Reliability, validity and sensitivity.
Br. J. Psychiatry 1978, 133, 429-435. [CrossRef] [PubMed]

Cordero Villaféfila, A.; Ramos-Brieva, ].A. [Factor structure of the Castillian version of the Hamilton Rating
Scale for Depression]. Actas Luso Esp. Neurol. Psiquiatr. Cienc. Afines 1986, 14, 339-342. [PubMed]
Hamilton, M. A rating scale for depression. J. Neurol. Neurosurg. Psychiatry 1960, 23, 56-62. [CrossRef]
[PubMed]

First, M.B.; Spitzer, R.; Gibbon, M. Structured Clinical Interview for DSM-IV Axis I Disorders; Biometric Research
Department, Ed.; American Psychiatric Press Inc.: Whashington, DC, USA, 1997.

Wechsler, D. The Wechsler Adult Intelligence Scale—III (WAIS-I1I); The Psychological Corporation: San Antonio,
TX, USA, 1997.

Delis, D.C.; Kramer, ].H.; Kaplan, E. California Verbal Learning Test; Psychological Corporation: New York,
NY, USA, 1987.

Heaton, R.K. Wisconsin Card Sorting Test Manual; Psychological Asessment Resources: Odessa, FL, USA, 1981.
Golden, C. Stroop Color and Word Test; Stoelting: Chicago, IL, USA, 1978.

Reitan, R. Validity of the rail making test as a indication of organic brain damage. Percept. Mot. Skills 1958, 8,
271-276. [CrossRef]

Benton, A.; Hamsher, K. Multilingual Aphasia Examination; University of Iowa: Iowa City, IA, USA, 1976.
Rey, A. Test de Copia de una Figura Compleja. MANUAL Adaptacion Espaiiola; TEA Ediciones: Madrid, Spain,
1997.

Dunayevich, E.; Keck, PE. Prevalence and description of psychotic features in bipolar mania. Curr. Psychiatry
Rep. 2000, 2, 286-290. [CrossRef] [PubMed]

Keck, P.E.; McElroy, S.L.; Havens, ].R.; Altshuler, L.L.; Nolen, W.A ; Frye, M.A.; Suppes, T.; Denicoff, K.D.;
Kupka, R.; Leverich, G.S.; et al. Psychosis in bipolar disorder: Phenomenology and impact on morbidity and
course of illness. Compr. Psychiatry 2003, 44, 263-269. [CrossRef]

Manji, HK.; Quiroz, J.A.; Payne, J.L.; Singh, J.; Lopes, B.P,; Viegas, ].S.; Zarate, C.A. The underlying
neurobiology of bipolar disorder. World Psychiatry 2003, 2, 136-146.

Vieta, E.; Salagre, E.; Grande, I.; Carvalho, A.F; Fernandes, B.S.; Berk, M.; Birmaher, B.; Tohen, M.; Suppes, T.
Early Intervention in Bipolar Disorder. Am. |. Psychiatry 2018, 175, 411-426. [CrossRef]

Bowie, C.R.; Best, M.W.; Depp, C.; Mausbach, B.T.; Patterson, T.L.; Pulver, A.E.; Harvey, P.D. Cognitive
and functional deficits in bipolar disorder and schizophrenia as a function of the presence and history of
psychosis. Bipolar Disord. 2018, 20, 604—613. [CrossRef]

Nehme, E.; Obeid, S.; Hallit, S.; Haddad, C.; Salame, W.; Tahan, F. Impact of psychosis in bipolar disorder
during manic episodes. Int. J. Neurosci. 2018, 128, 1128-1134. [CrossRef] [PubMed]

Levy, B.; Medina, A.M.; Weiss, R.D. Cognitive and psychosocial functioning in bipolar disorder with and
without psychosis during early remission from an acute mood episode: A comparative longitudinal study.
Compr. Psychiatry 2013, 54, 618-626. [CrossRef] [PubMed]

Tohen, M.; Waternaux, C.M.; Tsuang, M.T. Outcome in Mania. A 4-year prospective follow-up of 75 patients
utilizing survival analysis. Arch. Gen. Psychiatry 1990, 47, 1106-1111. [CrossRef] [PubMed]

Van Riel, W.G.; Vieta, E.; Martinez-Aran, A.; Haro, ].M.; Bertsch, J.; Reed, C.; Van Os, J. For The Emblem
Advisory Board Chronic mania revisited: Factors associated with treatment non-response during prospective
follow-up of a large European cohort (EMBLEM). World ]. Biol. Psychiatry 2008, 9, 313-320. [CrossRef]
Carlson, G.A.; Kotov, R.; Chang, S.-W.; Ruggero, C.; Bromet, E.J. Early determinants of four-year clinical
outcomes in bipolar disorder with psychosis. Bipolar Disord. 2012, 14, 19-30. [CrossRef]

Bora, E.; Yticel, M.; Pantelis, C. Neurocognitive markers of psychosis in bipolar disorder: A meta-analytic
study. J. Affect. Disord. 2010, 127, 1-9. [CrossRef]


http://dx.doi.org/10.1002/j.2051-5545.2011.tb00037.x
http://dx.doi.org/10.3389/fpsyt.2018.00641
http://dx.doi.org/10.1016/S0025-7753(02)73419-2
http://dx.doi.org/10.1192/bjp.133.5.429
http://www.ncbi.nlm.nih.gov/pubmed/728692
http://www.ncbi.nlm.nih.gov/pubmed/3776734
http://dx.doi.org/10.1136/jnnp.23.1.56
http://www.ncbi.nlm.nih.gov/pubmed/14399272
http://dx.doi.org/10.2466/pms.1958.8.3.271
http://dx.doi.org/10.1007/s11920-000-0069-4
http://www.ncbi.nlm.nih.gov/pubmed/11122970
http://dx.doi.org/10.1016/S0010-440X(03)00089-0
http://dx.doi.org/10.1176/appi.ajp.2017.17090972
http://dx.doi.org/10.1111/bdi.12654
http://dx.doi.org/10.1080/00207454.2018.1486833
http://www.ncbi.nlm.nih.gov/pubmed/29888994
http://dx.doi.org/10.1016/j.comppsych.2012.12.018
http://www.ncbi.nlm.nih.gov/pubmed/23357126
http://dx.doi.org/10.1001/archpsyc.1990.01810240026005
http://www.ncbi.nlm.nih.gov/pubmed/2244795
http://dx.doi.org/10.1080/15622970701805491
http://dx.doi.org/10.1111/j.1399-5618.2012.00982.x
http://dx.doi.org/10.1016/j.jad.2010.02.117

J. Clin. Med. 2019, 8, 1046 11 0f 14

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Sanchez-Morla, EM.; Lopez-Villarreal, A.; Jiménez-Lopez, E.; Aparicio, A.l; Martinez-Vizcaino, V.;
Roberto, R.-J.; Vieta, E.; Santos, J.-L. Impact of number of episodes on neurocognitive trajectory in bipolar
disorder patients: A 5-year follow-up study. Psychol. Med. 2018, 49, 1299-1307. [CrossRef]

Jiménez-Lopez, E.; Sanchez-Morla, EM.; Aparicio, A.L; Lopez-Villarreal, A.; Martinez-Vizcaino, V.;
Rodriguez-Jimenez, R.; Vieta, E.; Santos, J.L. Psychosocial functioning in patients with psychotic and
non-psychotic bipolar I disorder. A comparative study with individuals with schizophrenia. J. Affect. Disord.
2018, 229, 177-185. [CrossRef]

Goldberg, ].F.; Harrow, M.; Grossman, L.S. Course and outcome in bipolar affective disorder: A longitudinal
follow- up study. Am. J. Psychiatry 1995, 152, 379-384.

Burton, C.Z.; Ryan, K.A.; Kamali, M.; Marshall, D.F.,; Harrington, G.; McInnis, M.G.; Tso, L.E. Psychosis in
bipolar disorder: Does it represent a more “severe” illness? Bipolar Disord. 2018, 20, 18-26. [CrossRef]

Tost, H.; Ruf, M.; Schmail, C.; Schulze, T.G.; Knorr, C.; Vollmert, C.; Bolhenz, K., Ende, G.;
Meyer-Lindenberg, A.; Henn, FA.; et al. Prefrontal-temporal gray matter deficits in bipolar disorder
patients with persecutory delusions. J. Affect. Disord. 2010, 120, 54-61. [CrossRef] [PubMed]

Geddes, ]J.R.; Goodwin, G.M.; Rendell, J.; Azorin, J].-M.; Cipriani, A.; Ostacher, M.].; Morriss, R.; Alder, N.;
Juszczak, E. Lithium plus valproate combination therapy versus monotherapy for relapse prevention in
bipolar I disorder (BALANCE): A randomised open-label trial. Lancet 2010, 375, 385-395. [PubMed]
Popovic, D.; Reinares, M.; Goikolea, ].M.; Bonnin, C.M.; Gonzalez-Pinto, A.; Vieta, E. Polarity index of
pharmacological agents used for maintenance treatment of bipolar disorder. Eur. Neuropsychopharmacol.
2012, 22, 339-346. [CrossRef] [PubMed]

Grande, I; Berk, M.; Birmaher, B.; Vieta, E. Bipolar disorder. Lancet 2016, 387, 1561-1572. [CrossRef]
Colom, E; Vieta, E.; Martinez-Aran, A.; Reinares, M.; Goikolea, ].M.; Benabarre, A.; Torrent, C.; Comes, M.;
Corbella, B.; Parramon, G.; et al. A randomized trial on the efficacy of group psychoeducation in the
prophylaxis of recurrences in bipolar patients whose disease is in remission. Arch. Gen. Psychiatry 2003, 60,
402-407. [CrossRef] [PubMed]

Reinares, M.; Sanchez-Moreno, J.; Fountoulakis, K.N. Psychosocial interventions in bipolar disorder: What,
for whom, and when. J. Affect. Disord. 2014, 156, 46-55. [CrossRef]

Bonnin, C.M.; Martinez-Aran, A.; Torrent, C.; Pacchiarotti, I.; Rosa, A.R.; Franco, C.; Murru, A,;
Sanchez-Moreno, J.; Vieta, E. Clinical and neurocognitive predictors of functional outcome in bipolar
euthymic patients: A long-term, follow-up study. J. Affect. Disord. 2010, 121, 156-160. [CrossRef] [PubMed]
Bonnin, C.M.; Sanchez-Moreno, J.; Martinez-Aran, A.; Solé, B.; Reinares, M.; Rosa, A.R.; Goikolea, ].M.;
Benabarre, A.; Ayuso-Mateos, ].L.; Ferrer, M.; et al. Subthreshold symptoms in bipolar disorder: Impact on
neurocognition, quality of life and disability. J. Affect. Disord. 2012, 136, 650-659. [CrossRef]

Murru, A.; Pacchiarotti, I.; Verdolini, N.; Reinares, M.; Torrent, C.; Geoffroy, P-A.; Bellivier, E; Llorca, P-M.;
Vieta, E.; Samalin, L. Modifiable and non-modifiable factors associated with functional impairment during
the inter-episodic periods of bipolar disorder. Eur. Arch. Psychiatry Clin. Neurosci. 2017, 268, 749-755.
[CrossRef]

Gitlin, M.].; Mintz, J.; Sokolski, K.; Hammen, C.; Altshuler, L.L. Subsyndromal depressive symptoms after
symptomatic recovery from mania are associated with delayed functional recovery. J. Clin. Psychiatry 2011,
72, 692-697. [CrossRef]

Samalin, L.; Boyer, L.; Murru, A.; Pacchiarotti, I.; Reinares, M.; Bonnin, C.M.; Torrent, C.; Verdolini, N.;
Pancheri, C.; de Chazeron, I; et al. Residual depressive symptoms, sleep disturbance and perceived cognitive
impairment as determinants of functioning in patients with bipolar disorder. J. Affect. Disord. 2017, 210,
280-286. [CrossRef] [PubMed]

Samalin, L.; de Chazeron, I; Vieta, E.; Bellivier, F,; Llorca, P-M. Residual symptoms and specific functional
impairments in euthymic patients with bipolar disorder. Bipolar Disord. 2016, 18, 164-173. [CrossRef]
[PubMed]

Gitlin, M.].; Miklowitz, D.J. The difficult lives of individuals with bipolar disorder: A review of functional
outcomes and their implications for treatment. J. Affect. Disord. 2017, 209, 147-154. [CrossRef] [PubMed]
Reinares, M.; Papachristou, E.; Harvey, P.; Mar Bonnin, C.; Sanchez-Moreno, J.; Torrent, C.; Ayuso-Mateos, ].L.;
Ploubidis, G.B.; Vieta, E.; Frangou, S. Towards a clinical staging for bipolar disorder: Defining patient
subtypes based on functional outcome. J. Affect. Disord. 2013, 144, 65-71. [CrossRef] [PubMed]


http://dx.doi.org/10.1017/S0033291718001885
http://dx.doi.org/10.1016/j.jad.2017.12.094
http://dx.doi.org/10.1111/bdi.12527
http://dx.doi.org/10.1016/j.jad.2009.04.009
http://www.ncbi.nlm.nih.gov/pubmed/19419772
http://www.ncbi.nlm.nih.gov/pubmed/20092882
http://dx.doi.org/10.1016/j.euroneuro.2011.09.008
http://www.ncbi.nlm.nih.gov/pubmed/22000157
http://dx.doi.org/10.1016/S0140-6736(15)00241-X
http://dx.doi.org/10.1001/archpsyc.60.4.402
http://www.ncbi.nlm.nih.gov/pubmed/12695318
http://dx.doi.org/10.1016/j.jad.2013.12.017
http://dx.doi.org/10.1016/j.jad.2009.05.014
http://www.ncbi.nlm.nih.gov/pubmed/19505727
http://dx.doi.org/10.1016/j.jad.2011.10.012
http://dx.doi.org/10.1007/s00406-017-0811-0
http://dx.doi.org/10.4088/JCP.09m05291gre
http://dx.doi.org/10.1016/j.jad.2016.12.054
http://www.ncbi.nlm.nih.gov/pubmed/28068616
http://dx.doi.org/10.1111/bdi.12376
http://www.ncbi.nlm.nih.gov/pubmed/26946486
http://dx.doi.org/10.1016/j.jad.2016.11.021
http://www.ncbi.nlm.nih.gov/pubmed/27914248
http://dx.doi.org/10.1016/j.jad.2012.06.005
http://www.ncbi.nlm.nih.gov/pubmed/22862890

J. Clin. Med. 2019, 8, 1046 12 of 14

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.
67.

68.

69.

70.

Soni, A.; Singh, P; Shah, R.; Bagotia, S. Impact of Cognition and Clinical Factors on Functional Outcome in
Patients with Bipolar Disorder. East Asian Arch. Psychiatry 2017, 27, 26-34. [PubMed]

Best, M.W.; Bowie, C.R.; Naiberg, M.R.; Newton, D.E; Goldstein, B.I. Neurocognition and psychosocial
functioning in adolescents with bipolar disorder. . Affect. Disord. 2017, 207, 406-412. [CrossRef]

Judd, L.L.; Akiskal, H.S.; Schettler, PJ.; Endicott, J.; Leon, A.C.; Solomon, D.A.; Coryell, W.; Maser, ].D.;
Keller, M.B. Psychosocial Disability in the Course of Bipolar I and II Disorders. Arch. Gen. Psychiatry 2005,
62, 1322-1330. [CrossRef] [PubMed]

Radua, J.; Grunze, H.; Amann, B.L. Meta-Analysis of the Risk of Subsequent Mood Episodes in Bipolar
Disorder. Psychother. Psychosom. 2017, 86, 90-98. [CrossRef]

Weinstock, L.M.; Miller, .LW. Psychosocial predictors of mood symptoms 1 year after acute phase treatment
of bipolar I disorder. Compr. Psychiatry 2010, 51, 497-503. [CrossRef]

Jiménez, E.; Arias, B.; Mitjans, M.; Goikolea, ] M.; Ruiz, V.; Brat, M.; Sdiz, P.A.; Garcia-Portilla, M.P; Burén, P;
Bobes, J.; et al. Clinical features, impulsivity, temperament and functioning and their role in suicidality in
patients with bipolar disorder. Acta Psychiatr. Scand. 2016, 133, 266-276. [CrossRef]

Michalak, E.E.; Yatham, L.N.; Lam, R.W. Quality of life in bipolar disorder: A review of the literature. Health
Qual. Life Outcomes 2005, 3, 72. [CrossRef] [PubMed]

Vieta, E.; Garriga, M. Adjunctive antidepressants in bipolar depression. Lancet Psychiatry 2016, 3, 1095-1096.
[CrossRef]

Pacchiarotti, I.; Bond, D.].; Baldessarini, R.J.; Nolen, W.A.; Grunze, H.; Licht, R W.; Post, R.M.; Berk, M.;
Goodwin, G.M.; Sachs, G.S.; et al. The International Society for Bipolar Disorders (ISBD) Task Force Report
on Antidepressant Use in Bipolar Disorders. Am. . Psychiatry 2013, 170, 1249-1262. [CrossRef] [PubMed]
Garriga, M.; Solé, E.; Gonzalez-Pinto, A.; Selva-Vera, G.; Arranz, B.; Amann, B.L.; Saiz-Ruiz, J.; Pérez-Blanco, J.;
Vieta, E. Efficacy of quetiapine XR vs. placebo as concomitant treatment to mood stabilizers in the control
of subthreshold symptoms of bipolar disorder: Results from a pilot, randomized controlled trial. Eur.
Neuropsychopharmacol. 2017, 27, 959-969. [CrossRef] [PubMed]

Novo, P; Landin-Romero, R.; Radua, J.; Vicens, V.; Fernandez, I.; Garcia, F.; Pomarol-Clotet, E.; McKenna, PJ.;
Shapiro, F.; Amann, B.L. Eye movement desensitization and reprocessing therapy in subsyndromal bipolar
patients with a history of traumatic events: A randomized, controlled pilot-study. Psychiatry Res. 2014, 219,
122-128. [CrossRef] [PubMed]

Rosa, A.R.; Mercadé, C.; Sanchez-Moreno, J.; Solé, B.; Bonnin, C.D.M.; Torrent, C.; Grande, I.; Sugranyes, G.;
Popovic, D.; Salamero, M; et al. Validity and reliability of a rating scale on subjective cognitive deficits in
bipolar disorder (COBRA). J. Affect. Disord. 2013, 150, 29-36. [CrossRef] [PubMed]

Sylvia, L.G.; Salcedo, S.; Bernstein, E.E.; Baek, ].H.; Nierenberg, A.A.; Deckersbach, T. Nutrition, Exercise,
and Wellness Treatment in bipolar disorder: Proof of concept for a consolidated intervention. Int. J. Bipolar
Disord. 2013, 1, 24. [CrossRef] [PubMed]

Hearing, C.M.; Chang, W.C.; Szuhany, K.L.; Deckersbach, T.; Nierenberg, A.A.; Sylvia, L.G. Physical Exercise
for Treatment of Mood Disorders: A Critical Review. Curr. Behav. Neurosci. Reports 2016, 3, 350-359.
[CrossRef] [PubMed]

Team Sky. A Wininning Advantage; Team Sky: Manchester, UK, 2010.

Nierenberg, A.A.; Hearing, C.M.; Sande Mathias, I.; Young, L.T.; Sylvia, L.G. Getting to wellness: The
potential of the athletic model of marginal gains for the treatment of bipolar disorder. Aust. N. Z. ]. Psychiatry
2015, 49, 1207-1214. [CrossRef]

Reinares, M.; Martinez-Aran, A.; Vieta, E. Psychotherapy for Bipolar Disorders: An Integrative Approach;
Cambridge University Press: Cambridge, UK, 2019.

Bourne, C.; Aydemir, O.; Balanza-Martinez, V.; Bora, E.; Brissos, S.; Cavanagh, J.T.O.; Clark, L,
Cubukcuoglu, Z.; Dias, V.V.; Dittmann, S.; et al. Neuropsychological testing of cognitive impairment
in euthymic bipolar disorder: An individual patient data meta-analysis. Acta Psychiatr. Scand. 2013, 128,
149-162. [CrossRef] [PubMed]

Tse, S.; Chan, S.; Ng, K.L.; Yatham, L.N. Meta-analysis of predictors of favorable employment outcomes
among individuals with bipolar disorder. Bipolar Disord. 2014, 16, 217-229. [CrossRef] [PubMed]


http://www.ncbi.nlm.nih.gov/pubmed/28387210
http://dx.doi.org/10.1016/j.jad.2016.09.063
http://dx.doi.org/10.1001/archpsyc.62.12.1322
http://www.ncbi.nlm.nih.gov/pubmed/16330720
http://dx.doi.org/10.1159/000449417
http://dx.doi.org/10.1016/j.comppsych.2010.02.001
http://dx.doi.org/10.1111/acps.12548
http://dx.doi.org/10.1186/1477-7525-3-72
http://www.ncbi.nlm.nih.gov/pubmed/16288650
http://dx.doi.org/10.1016/S2215-0366(16)30347-9
http://dx.doi.org/10.1176/appi.ajp.2013.13020185
http://www.ncbi.nlm.nih.gov/pubmed/24030475
http://dx.doi.org/10.1016/j.euroneuro.2017.08.429
http://www.ncbi.nlm.nih.gov/pubmed/28882405
http://dx.doi.org/10.1016/j.psychres.2014.05.012
http://www.ncbi.nlm.nih.gov/pubmed/24880581
http://dx.doi.org/10.1016/j.jad.2013.02.022
http://www.ncbi.nlm.nih.gov/pubmed/23497792
http://dx.doi.org/10.1186/2194-7511-1-24
http://www.ncbi.nlm.nih.gov/pubmed/24660139
http://dx.doi.org/10.1007/s40473-016-0089-y
http://www.ncbi.nlm.nih.gov/pubmed/28503402
http://dx.doi.org/10.1177/0004867415607364
http://dx.doi.org/10.1111/acps.12133
http://www.ncbi.nlm.nih.gov/pubmed/23617548
http://dx.doi.org/10.1111/bdi.12148
http://www.ncbi.nlm.nih.gov/pubmed/24219657

J. Clin. Med. 2019, 8, 1046 13 of 14

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Tabarés-Seisdedos, R.; Balanza-Martinez, V.; Sanchez-Moreno, J.; Martinez-Aran, A.; Salazar-Fraile, J.;
Selva-Vera, G.; Rubio, C.; Mata, I.; Gomez-Beneyto, M.; Vieta, E. Neurocognitive and clinical predictors of
functional outcome in patients with schizophrenia and bipolar I disorder at one-year follow-up. J. Affect.
Disord. 2008, 109, 286-299. [CrossRef] [PubMed]

Bonnin, C.D.M.; Gonzalez-Pinto, A.; Solé, B.; Reinares, M.; Gonzalez-Ortega, I.; Alberich, S.; Crespo, ].M.;
Salamero, M.; Vieta, E.; Martinez-Aran, A.; et al. Verbal memory as a mediator in the relationship between
subthreshold depressive symptoms and functional outcome in bipolar disorder. . Affect. Disord. 2014, 160,
50-54. [CrossRef] [PubMed]

Martino, D.J.; Marengo, E.; Igoa, A.; Scapola, M.; Ais, E.D.; Perinot, L.; Strejilevich, S.A. Neurocognitive and
symptomatic predictors of functional outcome in bipolar disorders: A prospective 1 year follow-up study. J.
Affect. Disord. 2009, 116, 37-42. [CrossRef] [PubMed]

Mora, E.; Portella, M.].; Forcada, I.; Vieta, E.; Mur, M. Persistence of cognitive impairment and its negative
impact on psychosocial functioning in lithium-treated, euthymic bipolar patients: A 6-year follow-up study.
Psychol. Med. 2013, 43, 1187-1196. [CrossRef]

Andreou, C.; Bozikas, V.P. The predictive significance of neurocognitive factors for functional outcome in
bipolar disorder. Curr. Opin. Psychiatry 2013, 26, 54-59. [CrossRef]

Dias, V.V,; Brissos, S.; Frey, B.N.; Kapczinski, F. Insight, quality of life and cognitive functioning in euthymic
patients with bipolar disorder. J. Affect. Disord. 2008, 110, 75-83. [CrossRef]

Mur, M.; Portella, M.].; Martinez-Aran, A ; Pifarré, J.; Vieta, E. Long-term stability of cognitive impairment in
bipolar disorder: A 2-year follow-up study of lithium-treated euthymic bipolar patients. J. Clin. Psychiatry
2008, 69, 712-719. [CrossRef]

Bonnin, C.M.; Torrent, C.; Goikolea, ].M.; Reinares, M.; Solé, B.; Valenti, M.; Sanchez-Moreno, J.; Hidalgo, D.;
Tabarés-Seisdedos, R.; Martinez-Aran, A.; et al. The impact of repeated manic episodes and executive
dysfunction on work adjustment in bipolar disorder. Eur. Arch. Psychiatry Clin. Neurosci. 2014, 264, 247-254.
[CrossRef]

O’Donrell, L.A.; Deldin, PJ.; Grogan-Kaylor, A.; McInnis, M.G.; Weintraub, J.; Ryan, K.A.; Himle, J.A.
Depression and executive functioning deficits predict poor occupational functioning in a large longitudinal
sample with bipolar disorder. ]. Affect. Disord. 2017, 215, 135-142. [CrossRef]

Miguélez-Pan, M.; Pousa, E.; Cobo, J.; Duiio, R. Cognitive executive performance influences functional
outcome in euthymic type I bipolar disorder outpatients. Psicothema 2014, 26, 166-173. [PubMed]

Martino, D.J.; Igoa, A.; Marengo, E.; Scapola, M.; Strejilevich, S.A. Neurocognitive Impairments and Their
Relationship With Psychosocial Functioning in Euthymic Bipolar II Disorder. . Nerv. Ment. Dis. 2011, 199,
459-464. [CrossRef] [PubMed]

Sarapas, C.; Shankman, S.A.; Harrow, M.; Faull, R.N. Attention/Processing Speed Prospectively Predicts
Social Impairment 18 Years Later in Mood Disorders. ]J. Nerv. Ment. Dis. 2013, 201, 824-827. [CrossRef]
[PubMed]

Mahmood, Z.; Burton, C.Z.; Vella, L.; Twamley, E.W. Neuropsychological predictors of performance-based
measures of functional capacity and social skills in individuals with severe mental illness. J. Psychiatr. Res.
2018, 102, 201-206. [CrossRef] [PubMed]

Martino, D.J.; Strejilevich, S.A.; Scdpola, M.; Igoa, A.; Marengo, E.; Ais, E.D.; Perinot, L. Heterogeneity in
cognitive functioning among patients with bipolar disorder. J. Affect. Disord. 2008, 109, 149-156. [CrossRef]
Martino, D.J.; Valerio, M.P.; Szmulewicz, A.G.; Strejilevich, S.A. The effect of premorbid intelligence on
neurocognitive and psychosocial functioning in bipolar disorder. |. Affect. Disord. 2017, 210, 226-229.
[CrossRef] [PubMed]

Mora, E.; Portella, M.].; Martinez-Alonso, M.; Teres, M.; Forcada, I; Vieta, E.; Mur, M. The Impact of Obesity
on Cognitive Functioning in Euthymic Bipolar Patients. J. Clin. Psychiatry 2017, 78, €924—€932. [CrossRef]
Forcada, I.; Mur, M.; Mora, E.; Vieta, E.; Bartrés-Faz, D.; Portella, M.]. The influence of cognitive reserve on
psychosocial and neuropsychological functioning in bipolar disorder. Eur. Neuropsychopharmacol. 2015, 25,
214-222. [CrossRef]

Anaya, C,; Torrent, C.; Caballero, EFE.; Vieta, E.; Bonnin, C.d.M.; Ayuso-Mateos, J.L.; CIBERSAM Functional
Remediation Group. Cognitive reserve in bipolar disorder: Relation to cognition, psychosocial functioning
and quality of life. Acta Psychiatr. Scand. 2016, 133, 386-398. [CrossRef]


http://dx.doi.org/10.1016/j.jad.2007.12.234
http://www.ncbi.nlm.nih.gov/pubmed/18289698
http://dx.doi.org/10.1016/j.jad.2014.02.034
http://www.ncbi.nlm.nih.gov/pubmed/24709022
http://dx.doi.org/10.1016/j.jad.2008.10.023
http://www.ncbi.nlm.nih.gov/pubmed/19033081
http://dx.doi.org/10.1017/S0033291712001948
http://dx.doi.org/10.1097/YCO.0b013e32835a2acf
http://dx.doi.org/10.1016/j.jad.2008.01.010
http://dx.doi.org/10.4088/JCP.v69n0504
http://dx.doi.org/10.1007/s00406-013-0431-2
http://dx.doi.org/10.1016/j.jad.2017.03.015
http://www.ncbi.nlm.nih.gov/pubmed/24755016
http://dx.doi.org/10.1097/NMD.0b013e3182214190
http://www.ncbi.nlm.nih.gov/pubmed/21716059
http://dx.doi.org/10.1097/NMD.0b013e31829db5ed
http://www.ncbi.nlm.nih.gov/pubmed/23995040
http://dx.doi.org/10.1016/j.jpsychires.2018.04.011
http://www.ncbi.nlm.nih.gov/pubmed/29689517
http://dx.doi.org/10.1016/j.jad.2007.12.232
http://dx.doi.org/10.1016/j.jad.2016.12.053
http://www.ncbi.nlm.nih.gov/pubmed/28063385
http://dx.doi.org/10.4088/JCP.16m10968
http://dx.doi.org/10.1016/j.euroneuro.2014.07.018
http://dx.doi.org/10.1111/acps.12535

J. Clin. Med. 2019, 8, 1046 14 of 14

89.

90.

91.

92.

93.

Amoretti, S.; Bernardo, M.; Bonnin, C.M.; Bioque, M.; Cabrera, B.; Mezquida, G.; Solé, B.; Vieta, E.; Torrent, C.
The impact of cognitive reserve in the outcome of first-episode psychoses: 2-year follow-up study. Eur.
Neuropsychopharmacol. 2016, 26, 1638-1648. [CrossRef]

Solé, B.; Jiménez, E.; Torrent, C.; Reinares, M.; Bonnin, C.d.M.; Torres, 1.; Varo, C.; Grande, C.d.M.; Valls, E.;
Salagre, E.; et al. Cognitive Impairment in Bipolar Disorder: Treatment and Prevention Strategies. Int. |.
Neuropsychopharmacol. 2017, 20, 670-680. [CrossRef] [PubMed]

Bonnin, C.D.M.; Reinares, M.; Martinez-Aran, A.; Jiménez, E.; Sanchez-Moreno, J.; Solé, B.; Montejo, L.;
Vieta, E. Improving Functioning, Quality of Life, and Well-being in Patients With Bipolar Disorder. Int. ].
Neuropsychopharmacol. 2019. [CrossRef] [PubMed]

Yatham, L.N.; Torres, I.].; Malhi, G.S.; Frangou, S.; Glahn, D.C.; Bearden, C.E.; Burdick, K.E.; Martinez-Aran, A;
Dittmann, S.; Goldberg, J.E; et al. The International Society for Bipolar Disorders-Battery for Assessment of
Neurocognition (ISBD-BANC). Bipolar Disord. 2010, 12, 351-363. [CrossRef] [PubMed]

Miskowiak, K.; Burdick, K.; Martinez-Aran, A.; Bonnin, C.; Bowie, C.; Carvalho, A.; Gallagher, P,; Lafer, B.;
Lopez-Jaramillo, C.; Sumiyoshi, T.; et al. Methodological recommendations for cognition trials in bipolar
disorder by the International Society for Bipolar Disorders Targeting Cognition Task Force. Bipolar Disord.
2017, 19, 614-626. [CrossRef] [PubMed]

@ © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1016/j.euroneuro.2016.07.003
http://dx.doi.org/10.1093/ijnp/pyx032
http://www.ncbi.nlm.nih.gov/pubmed/28498954
http://dx.doi.org/10.1093/ijnp/pyz018
http://www.ncbi.nlm.nih.gov/pubmed/31093646
http://dx.doi.org/10.1111/j.1399-5618.2010.00830.x
http://www.ncbi.nlm.nih.gov/pubmed/20636632
http://dx.doi.org/10.1111/bdi.12534
http://www.ncbi.nlm.nih.gov/pubmed/28895274
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Experimental Section 
	Participants 
	Clinical and Functional Assessments 
	Neuropsychological Assessment 
	Statistical Analyses 

	Results 
	Demographic and Clinical Features 
	Neuropsychological Performance 
	Identifying Factors Associated with Functional Recovery 

	Discussion 
	Conclusions 
	References

