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A B S T R A C T

Background: The aim of this study was to assess if an association between neurocognitive deficits and psycho-
social functioning exists in first-episode BD patients.
Methods: Twenty-five euthymic first-episode BD patients and thirty-seven healthy controls were recruited.
History of suicide attempts, psychiatric comorbidities, pharmacological exposure, and previous depressive
episodes were investigated. Performances on neurocognitive domains (verbal memory, attention, processing
speed, and executive functions) as well as a measure of psychosocial functioning were used as outcomes.
Results: First-episode BD patients showed medium-to-large size deficits on measures of attention, processing
speed, and executive functions. A significant association between verbal memory and psychosocial functioning
at the moment of BD diagnosis was detected (beta coefficient −3.9, IC 95% −6.7 to −1.2, p< 0.01).
Conclusions: A relationship between cognitive performance at the moment of BD diagnosis and psychosocial
functioning was detected. Possible therapeutic implications of this finding are discussed.

1. Introduction

A broad number of reports have established that neuropsychological
deficits are present in Bipolar Disorders (BD) even during periods of
euthymia (Bourne et al., 2013; Mann-Wrobel et al., 2011). Moreover,
these deficits have been widely reported in patients at the beginning of
their disease (Hellvin et al., 2012; Lee et al., 2014; Torres et al., 2010).
A recent meta-analysis evaluating neurocognitive deficits in first epi-
sode of mania (FEM) reported that patients presented medium-to-large
size deficits in processing speed, attention, working memory, and cog-
nitive flexibility, while smaller size deficits in verbal learning and
memory tests were found (Lee et al., 2014), being these findings similar
to those reported in patients in the midst of the disease (Bourne et al.,
2013).

One of the most well-accepted associations between cognitive def-
icits and outcomes in BD is with psychosocial functioning. However,
this association has been mostly studied in multiple-episode patients
with cross-sectional (Rosa et al., 2014) and longitudinal designs
(Martino et al., 2009; Tabarés-Seisdedos et al., 2008). Torres et al.

(2011) could not detect a relationship between baseline functional
outcomes and cognitive status but found that the latter predicted 6-
month functional outcomes in FEM. However, a substantial proportion
of patients experienced a depressive recurrence during the 6-month
follow up period, thus blurring the direct relationship between cogni-
tive and psychosocial functioning. Indeed, a recent study (Muralidharan
et al., 2014) suggested that poorer cognitive outcomes in FEM predicted
depressive recurrences and these might be the main drivers of poor
psychosocial outcomes. Another possible explanation is that the authors
evaluated baseline psychosocial functioning immediately after syn-
dromic remission, which could have overestimated functional impair-
ment of included patients. This relationship between baseline cognitive
function and psychosocial outcomes is of major interest since it could
better isolate whether if it is present from disease onset or instead, if
patients with poorer cognitive status are predisposed to a higher rate of
mood episodes, which, in turn, are the main drivers of declined psy-
chosocial outcomes. This may have therapeutic implications in order to
arrest psychosocial deterioration on BD patients early in their condition
- either by preventing mood episodes or by focusing on cognitive
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remediation -.
Accordingly, the aim of this study is to characterize neurocognitive

and psychosocial functioning in FEM at baseline in order to gain some
insights into the onset and implications of psychosocial deficits in BD.

2. Methods

2.1. Participants

Twenty-five patients meeting Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) criteria for Bipolar Disorder type I – pre-
senting their FEM - were recruited from emergency service as a part of a
program to assess longitudinal evolution of this disease at the Torcuato
de Alvear Psychiatric Emergencies Hospital, in Buenos Aires, Argentina:
FEPA program. Diagnosis of BD was performed by trained psychiatrists
using the MINI-International Neuropsychiatric Interview (MINI) and
reassessed by the treating physicians through medical records. MINI
was also employed to assess the presence of psychiatric comorbidities.
Patients with mental retardation, neurological illness, or unstable
medical illness were excluded.

Patients received treatment under naturalistic conditions and were
assessed weekly for symptomatic remission (Young Mania Rating Scale
≤ 6 and Hamilton Depressive Rating Scale ≤ 8 for 2 consecutive
months). Once achieved, patients underwent neurocognitive assess-
ment.

Thirty-seven healthy participant subjects matched on age, educa-
tion, and premorbid IQ were recruited. Controls were also assessed to
discard family history of psychiatric disorders and a personal history of
psychotropic medication use.

Ethics approval was received and all patients included provided
written informed consent.

2.2. Clinical, pharmacological, and functional assessment

Patients were assessed weekly for clinical status using YMRS and
HDRS. The presence of suicide attempts – as a measure of illness se-
verity - was evaluated by direct patient interviewing. All clinical in-
formation was also confirmed by revision of the medical chart. When
possible, attempts were made to verify this data with a family record.

Pharmacological load was assessed by means of the Clinical Scale of
Intensity, Frequency, and Duration of Psychopharmacological
Treatment (IFD) that provides a quantitative measure of exposure to
psychotropic agents in a 0–5-point range (Peralta and Cuesta, 2002).

Baseline functional and social status was evaluated using the
Functional Assessment Short Test (FAST) (Rosa et al., 2007). Patients
were asked to respond to this scale on the basis of their functioning
immediately previous to the manic episode and/or hospitalization.

2.3. Neurocognitive assessment

Neurocognitive tests were selected on the basis of previous litera-
ture on cognitive deficits associated with euthymic BD type I and per-
formed by non-blinded trained evaluators.

1. Premorbid verbal IQ was assessed by using the WAIS vocabulary sub-
test

2. Attention and Processing Speed was assessed using the Trail Making
Test part A (TMT-A) time to completion, the direct span digit test,
the Stroop test word and color naming trials number correct, and the
Rey Auditory Verbal Learning Test (RAVLT) trial 1 words recalled.

3. Cognitive Flexibility was evaluated using the Trail Making Test part B
(TMT-B) time to completion, and through the quotient between
phonological and semantic fluency.

4. Response inhibition was assessed by means of the Stroop Interference
test

5. Working Memory was evaluated with the inverse SPAN digit test

6. Learning / Memory was evaluated using the RAVLT recall trials 1–5,
delayed free recall and the recognition test.

2.4. Statistical analysis

Quantitative variables are presented as mean and standard devia-
tion. Baseline differences in demographical and cognitive measures
between FEM patients and controls were assessed using chi-square test
for categorical variables and student's T test for continuous variables.
For each cognitive measure, raw scores were transformed to Z-scores
ranging from−4 to +4 based on normative data constructed locally for
each test. Patient-control differences in cognitive performance were
evaluated through Student's T test.

To evaluate the effect of neurocognitive measures on functional
status in the FEM group, a multiple lineal regression analysis was
conducted using FAST total score as the dependent variable and mea-
sures of the six cognitive domains evaluated separately as covariates
adjusting by education and premorbid IQ.

Finally, the proportion of FEM patients with clinically significant
neurocognitive impairment (defined as at least one neurocognitive
score below 2 SD the control group) was calculated.

3. Results

3.1. Patient sample

All patients included presented with a manic episode with psychotic
features and were medication-free. Thirteen patients of the total sample
(52%) were hospitalized due to the severity of their manic episode. Five
patients presented a previous depressive episode (20% of the sample)
and three of those did not receive medication while two did received
but abandoned such treatment. One patient was hospitalized in his/her
previous depressive episode (Table 1).

Median time from manic episode to mood-stabilizing treatment was
2 months with an inter-quartile range from 2 to 4 months. Median time
from episode to neuropsychological assessment was 4 months.

Patients meeting criteria for comorbid substance abuse (n = 9, 36%
of the sample) presented with poorer functional status (mean FAST total
score 22.4 vs. 15.3, p = 0.04). Also, these patients had a non-significant
lower education (11.5 years vs. 13.1, p = 0.18) and younger age at
onset (19.2 years vs. 23.7, p = 0.06).

All of the patients were treated with either a mood stabilizer and/or
an antipsychotic drug.

3.2. Neurocognitive results

Mean cognitive scores in Z-scores and all group differences are
displayed in Table 1. Medium-to-large effect sizes (Cohen's d>0.60)
were observed on measures of attention, processing speed, and cogni-
tive flexibility, while small effect sizes (Cohen's d ≤ 0.59) were found
on response inhibition and delayed memory.

No significant correlations between any of the cognitive measures
and the time elapsed in symptomatic remission were observed. Finally,
no significant correlations between mood symptomatology scores and
cognitive measures were found (all R's P> 0.10).

3.3. Relationship with functional status

The only cognitive domain associated with a poorer baseline func-
tional status in the regression analysis was verbal memory – delayed
recall – after adjusting by education and premorbid IQ (beta coefficient
−3.9, IC 95% −6.7 to −1.2, p< 0.01) (Table 2). Also, a measure of
cognitive flexibility – performance on TMT-B – was marginally asso-
ciated with a poorer functional status (beta coefficient −2.1, IC 95%
−4.3 to 1.02, p = 0.05).
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3.4. Differences between cognitively impaired and cognitively intact first
episode patients

Sixteen patients met the definition of cognitive impairment (64% of
the sample) and 36% were cognitively intact at the moment of their
FEM.

No significant differences regarding comorbid substance abuse,
suicide attempts, education level, age at onset, nor pharmacological
exposure emerged between cognitively impaired and intact patients.
However, patients cognitively impaired presented with a poorer psy-
chosocial functioning (FAST total score 21.0 vs. 14.8, p = 0.04).

4. Discussion

The main findings of the present study are that cognitive deficits are
present in patients with BD at the beginning of the illness - which ap-
peared to be of similar magnitude than those observed in multiple
episode patients (Bourne et al., 2013) - and that some of these deficits
are associated with functional status at the moment of disease onset. To
the best of our knowledge, this is the first study showing a relationship
between neurocognitive performance and psychosocial outcomes at the
time of BD diagnosis.

Since patients and controls were successfully matched on age, sex,
education, and premorbid IQ, these factors are unlikely to have influ-
enced the outcomes observed. On the other hand, we found no sig-
nificant correlations between mood symptoms scores or time elapsed in
symptomatic remission and cognitive performance suggesting that
these deficits were not due to subsyndromal symptoms. Also, since
patients with BD presented a high prevalence of substance abuse, we
evaluated whether this factor influenced cognitive outcomes in BD
patients and found that there were no significant differences in sub-
stance abuse rates between patients with and without cognitive im-
pairment.

Finally, we observed that the widely reported association between
verbal memory and psychosocial functioning (Baş et al., 2015; Bonnín
Cdel et al., 2014; Duarte et al., 2016; Torres et al., 2010) is also present
in FEM patients. This result is at odds with that reported by Torres et al.
(2011). One possible explanation is that patients in the present study
were asked to inform their functional status prior to their hospitaliza-
tion contrary to the method used in the study conducted by Torres et al.
(2011). Our finding that cognitive performance is not associated with
clinical outcomes (suicide attempts, substance abuse, age at onset, or
pharmacological exposure) does concur with the findings in Torres
et al. (2011), suggesting that cognitive performance is independent of
proxies for clinical evolution.

Thus, based on the current findings, it seems reasonable to suggest
that subgroups regarding cognitive functioning are present from disease
onset and also that from disease onset such dysfunction is related to
psychosocial outcomes - rather than being causally determined as the
disease goes on -. If this result were confirmed with subsequent studies
with larger sample sizes, efforts devoted to arrest cognitive dysfunction
in BD patients would be valuable to improve psychosocial outcomes in
this condition.

However, several limitations of this study should be acknowledged.
First, small sample size should prompt a careful appraisal of the result
presented. It is possible that broadening our sample size significant
results in the delayed recall performance would appear, as reported in
the literature (Chakrabarty et al., 2015). However, most of our cogni-
tive results are in line with previous research in FEM (Daglas et al.,
2015; Lee et al., 2014; Torres et al., 2010). Second, our sample of FEM
was defined by meeting diagnostic criteria for a manic episode. This
could introduce bias as some patients might have experienced a sub-
stance-induced psychotic episode with indistinguishable clinical fea-
tures to those observed in manic episodes. However, as patients are all
included in the FEPA program, longitudinal assessment of clinical and
family history was obtained which helped us to ascertain patient

Table 1
Demographic, clinical and cognitive characteristics of control and patient sample.

Characteristic Patient
sample (N =
25)

Healthy
controls (N =
37)

p value1

Age - years (mean, SD) 23.2 (7.4) 25.7 (4.4) 0.13
Male sex – (%) 72 47 0.07
Premorbid IQ (mean Z-score; SD) 0.1 (0.7) −0.1 (0.8) 0.25
Education, years (mean; SD) 12.7 (2.6) 13.8 (2.7) 0.11
Clinical features
Age at illness onset, years (mean,

SD)
22.0 (6.9)

Age at mania onset, years (mean,
SD)

23.2 (7.4)

Previous depressive episodes
(mean, SD)

0.5 (0.64)

YMRS score (mean, SD) 2.2 (2.1)
HDRS score (mean, SD) 0 (0)
Suicide attempt (%) 16
Substance abuse (%) 36
Pharmacological features
IFD score –mood stabilizers-

(mean, SD)
2.3 (1.3)

IFD score –antipsychotics-
(mean, SD)

2.2 (1.2)

IFD score –benzodiazepines-
(mean, SD)

0.6 (1.3)

% Patients receiving lithium (%) 64
Functional features
Autonomy sub-scale score

(mean; SD)
3.3 (2.4)

Working status sub-scale (mean;
SD)

4.5 (2.7)

Cognitive status sub-scale (mean;
SD)

4.6 (3.2)

Finance status sub-scale (mean;
SD)

1.5 (1.5)

Leisure status sub-scale (mean;
SD)

1.2 (1.2)

Cognitive performance
Memory domain
RAVLT total score (Z score; SD) −0.22 (1.12) 0.58 (0.96) < 0.01
RAVLT delayed recall (Z score;

SD)
0.03 (1.06) 0.48 (0.99) 0.10

RAVLT recognition (Z score; SD) −0.47 (1.34) 0.13 (0.69) 0.05
Attention / Processing speed
Direct Digit Span (Z score; SD) −0.53 (1.32) 0.38 (1.14) < 0.01
Trail-Making test A (Z score; SD) 0.76 (0.86) 1.37 (0.70) < 0.01
Stroop Word naming (Z score;

SD)
−0.92 (0.92) 0.02 (0.73) < 0.01

Stroop Color naming (Z score;
SD)

−1.26 (0.92) −0.26 (0.87) < 0.01

Executive functions
Inverse Digit Span (Z score; SD) 0.36 (1.20) 0.48 (1.25) 0.71
Stroop Interference (Z score; SD) −0.10 (0.53) 0.25 (0.84) 0.07
Trail Making Test B (Z score; SD) −0.37 (1.41) 0.98 (1.06) < 0.01
Phonological/Semantic fluency

(Z score; SD)
−0.53 (0.82) 0.27 (0.84) < 0.01

1 Two sided p values. Means are compared with Student's T-test and proportions with
the Chi squared test.

Table 2
Relationship between cognitive measures and functional status.

Cognitive measure B coefficient (95% CI) p valuea

RAVLT total score −2.4 (−5.4; 0.7) 0.12
RAVLT delayed recall −3.9 (−6.7; −1.2) <0.01
RAVLT recognition −2.1 (−4.4; 0.2) 0.07
Trail-Making test A −1.5 (−5.4; 2.3) 0.41
Trail-Making test B −2.1 (−4.2; 0.1) 0.05
Phonological/Semantic fluency 3.2 (−0.6; 7.0) 0.09
Stroop Interference 0.8 (−5.6; 7.1) 0.81

a Multiple lineal regression after adjusting for education and premorbid IQ.
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diagnosis. Third, although presence of psychotic symptoms was not an
inclusion criterion, all the patients included presented these features. As
there are some reports stating worse cognitive outcomes in BD with
psychotic symptoms (Bora et al., 2007; Savitz et al., 2009), our results
might not be generalized to all FEM.

Further studies with larger sample sizes are warranted to confirm
the findings of this exploratory study.
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