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Abstract

Background—Schizophrenia (SZ) studies suggest that neurocognition predicts functional 

outcome and that social cognition mediates this relationship. Bipolar disorder (BD) patients also 

have cognitive, social, and functional impairments but the relationship among these factors in BD 

is not well established. We assessed whether social cognition modulates the influence of 

neurocognition on community functioning in BD, as found in SZ.

Methods—200 BD patients and 49 healthy controls (HC) were administered and compared on a 

battery of tests assessing neurocognition, social cognition, and community functioning. We 

conducted a series of regression analyses to investigate potential mediation or moderation of social 

cognition on the relationship between neurocognition and community functioning.

Results—BD patients performed worse on neurocognitive domains of processing speed, 

attention, verbal learning, and global neurocognition. Also, BD patients performed worse on 

theory of mind, the social cognition composite score, and community functioning. Neurocognition 

did not significantly predict functional outcome in our BD sample. However, we found a 

moderating effect of social cognition: among patients with poor social cognition, better 

neurocognition was associated with better community functioning, a relationship not seen in BD 

patients with good social cognition.
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Limitations—The study was limited by a relatively small HC group and assessing one subtype of 

functioning status.

Conclusions—The relationship between neurocognition and community functioning in BD may 

be dependent on social cognition status, implying the presence of social cognitive heterogeneity. 

Results may be relevant to choosing proper treatment interventions depending on the patient’s 

social cognitive level.
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I. INTRODUCTION

Bipolar disorder (BD) is characterized by chronic and recurrent affective symptomatology 

that negatively impacts functional outcome in at least two-thirds of patients (Sanchez-

Moreno et al., 2009; Huxley and Baldessarini, 2007). Mounting evidence also suggests that 

BD patients present with neurocognitive dysfunction. For example, a number of meta-

analyses report that BD patients perform worse on neurocognitive processing compared to 

healthy controls (HC), particularly on neurocognitive domains of processing speed, 

attention, working memory, verbal learning, and visual learning, with medium to large effect 

sizes (Bo et al., 2017; Tsitsipa and Fountoulakis, 2015; Mann-Wrobel et al., 2011). 

Furthermore, recent studies suggest that poorer neurocognition in BD may be associated 

with worse functional outcome, disability, and psychosocial functioning (Depp et al., 2012; 

Sanchez-Moreno et al., 2009; Wingo et al., 2009; Tabarés-Seisdedos et al., 2008; Martinez-

Aran et al., 2007; Robinson et al., 2006). though not always (Malhi et al., 2007; Martinez-

Aran et al., 2002). These deficits appear to remain even after affective remission and 

pharmacological treatment (Wingo et al., 2009), indicating that they are a central component 

of the illness.

Likewise, schizophrenia (SZ) patients also demonstrate substantial neurocognitive 

impairment, deficits that have consistently been shown to contribute to their poor functional 

outcome (Green, 1996; Martinez-Aran et al., 2007; Tabarés-Seisdedos et al., 2008). 

However, recent research in SZ proposes a more complicated relationship, such that 

neurocognition and functioning may be mediated by social cognition (Schmidt et al., 2011). 

Social cognition is a multi-dimensional construct which encompasses mental processes 

underlying social behavior such as: 1) emotion recognition, 2) theory of mind, 3) social 

perception, 4) social knowledge, and 5) causal attribution style (Ochsner, 2008). This 

mediation effect found in SZ patients proposes the existence of social cognitive deficits 

(Savla et al., 2012), which subsequently predict functioning level (Couture et al., 2006). 

Currently, consensus exists supporting the idea that neurocognition and social cognition are 

two distinct constructs that do overlap, yet contribute in a non-redundant way to functional 

outcome (Allen et al., 2007; Sergi et al., 2007). However, these same relationships in BD 

patients are not as clear. While one study demonstrated that BD patients are 

indistinguishable from HCs on social cognition (Lee et al., 2013), most studies have reported 

impaired performance on social cognition, particularly domains of emotion recognition and 

theory of mind in BD relative to HCs (Bora, et al., 2016; Cusi et al., 2012; Samamé et al., 

Ospina et al. Page 2

J Affect Disord. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2012). One recent meta-analysis also demonstrated impairment in similar social cognitive 

domains for manic, depressed and euthymic BD patients (Samamé, 2013). Results regarding 

the association between social cognition and functioning in BD are mixed; while one BD 

study demonstrated no change in functional outcome in relation to social cognitive 

interventions (Lahera et al., 2012), other groups found a significant relationship between 

social cognition and community functioning (Fett et al., 2013), as well as a significant 

relationship between emotional processing and functioning only in BD patients with a 

history of psychosis (Thaler et al., 2014). It remains unclear whether these social cognitive 

deficits in BD are due to neurocognitive dysfunction, an underlying attentional bias, and/or 

other confounding effects such as medications.

Aspects of social cognition, such as social knowledge and emotion recognition, have been 

shown to mediate the relationship between neurocognition and community functioning in SZ 

(Schmidt et al., 2011). Mediation is a theoretical model that attempts to explain the process 

of how or why a cause-effect relationship occurs (Baron and Kenny, 1986). Rather than a 

direct causal relationship between the independent and dependent variables, mediation 

proposes that the independent variable influences a mediator variable, which in turn, 

influences the dependent variable. Importantly, when the relationships between the 

independent-mediator and mediator-dependent variables are statistically controlled, the 

relationship between the independent and dependent variables is no longer significant. In 

other words, neurocognition, which generally predicts functioning in SZ, does so partially 

through underlying substrates related to social cognitive mechanisms. A similar model may 

also explain the influence of neurocognition on community functioning in BD, though 

neurocognition has not always been observed to predict functional outcome. If social 

cognition does not mediate the relationship of neurocognition on functioning, social 

cognition may still influence this relationship through moderation. Moderation, better known 

as an interaction, explains when or for whom an independent variable most strongly (or 

weakly) influences a dependent variable (Baron and Kenny, 1986). Here, the strength or 

direction of the effect that an independent variable has on the dependent variable varies as a 

function of the level of the moderator variable. Also, moderation is typically used when a 

hypothesized causal relationship is weak or not found empirically. Even if social cognition 

does not mediate the relationship of neurocognition on community functioning in BD, social 

cognition may still impact this relationship as a function of the level of social cognition 

observed in BD patients. To date, no studies have assessed how social cognition affects the 

neurocognition-functioning association in a BD sample. Understanding the potential role 

social cognition plays on this relationship in BD, particularly when considering proper 

interventions and remediation strategies, may prove fruitful in improving functional 

outcome.

While social cognition appears to partially mediate the association between neurocognition 

and community functioning in SZ, it is unknown whether and in what manner social 

cognition impacts this same relationship in BD. Therefore, the current study aimed to assess 

the potential mediation or moderation of social cognition on the neurocognition-functioning 

relationship. First, we compared BD patients and HCs on demographics, cognition, and 

community functioning. Next, we assessed possible mediation by conducting a series of 

step-wise linear regressions to assess the relationship of social cognition on the 
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neurocognition-functioning relationship (Hayes, 2009). In the event of no mediation, an 

exploratory moderator analysis would be conducted to ascertain whether the level of social 

cognition differentially influenced the relationship between neurocognition and functioning 

in BD patients. Given commonalities (i.e. clinical, genetic, and neurobiological) between SZ 

and BD, we anticipated that neurocognition would predict community functioning in our BD 

sample, and that social cognition would at least partially mediate this relationship.

II. METHODS

Participants

The sample included 200 BD patients and 49 HCs recruited from Icahn School of Medicine 

at Mount Sinai. All procedures were approved by the Institutional Review Board and written 

informed consent was obtained from all participants. Inclusion criteria were: 1) diagnosis of 

BD I or BD II from the Structured Clinical Interview for DSM-IV (SCID-IV) (First et al., 

2002), 2) 18–65 years of age, and 3) a score < 8 on the Clinician Administered Rating Scale 

for Mania (CARS-M) (Altman et al., 1994) and < 15 on the Hamilton Rating Scale for 

Depression (HRSD) (Hamilton, 1960). HCs were recruited separately as presenting without 

evidence of an Axis I disorder. Exclusion criterion for HCs included a family history of an 

Axis I disorder among first-degree relatives based on self-report. Exclusion criteria for all 

participants included: 1) history of central nervous system trauma, neurological disorder, or 

attention-deficit hyperactivity disorder, 2) recent substance use/dependence disorder (past 

three months), 3) electroconvulsive therapy (ECT) in the past 12 months, 4) active, unstable 

medical problem, and 5) estimated premorbid IQ < 70 (from the Wide Range Achievement 

Test-3rd edition [WRAT-3] Reading (Wilkinson, 1993)).

Clinical Measures

DSM-IV BD diagnosis (or lack of Axis I diagnosis in HCs), presence of lifetime psychotic 

features, length of illness in years, and psychiatric medication use were derived from the 

SCID-IV by highly trained clinical coordinators and postdoctoral fellows. Manic and 

depressive symptoms were assessed by CARS-M and HRSD, respectively.

Neurocognitive Measures

We evaluated neurocognition using the MATRICS Consensus Cognitive Battery (MCCB) 

(Nuechterlein and Green, 2006). The MCCB includes 10 tests measuring seven domains: 1) 

processing speed (Brief Assessment of Cognition in Schizophrenia [BACS], Trail Making 

Test Part A, and semantic fluency), 2) attention and vigilance (Continuous Performance 

Test-Identical Pairs [CPT-IP], 3) working memory (Weschler Memory Scale spatial and 

letter number span), 4) verbal learning (Hopkins Verbal Learning Test-Revised [HVLT-R]), 

5) visual learning (Brief Visuospatial Memory Test-Revised [BVMT-R]), 6) reasoning and 

problem-solving (Neuropsychological Assessment Battery [NAB] Mazes subtest), and 7) 

social cognition (Mayer-Salovey-Caruso Emotional Intelligence Test [MSCEIT]). Here, we 

replaced the HVLT-R with the California Verbal Learning Test (CVLT), as it has 

demonstrated better sensitivity in detecting verbal learning difficulties, particularly in less 

impaired BD patients (Yatham et al., 2010). BD patient scores were standardized based upon 

the HCs’ performance (z scores: mean=0, SD=+/− 1). Global neurocognitive composite 
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scores were calculated as mean z-scores of MCCB domains (excepting social cognition) and 

CVLT, with larger scores indicating better neurocognitive performance.

Social Cognitive Measures

The MCCB includes the MSCEIT Managing Emotions subtest, which measures emotion 

management and emotion regulation through the presentation of vignettes of various social 

situations with participants selecting the most appropriate social response to achieve 

preferred outcomes. Additionally, we administered the Reading the Mind in the Eyes test 

(RMET) (Baron-Cohen et al., 2001), a measure of theory of mind. The RMET presents 

participants with 36 black-and-white photographs of pairs of eyes, with the rest of the face 

obscured; each associated with one of four forced choice emotion labels. Z-scores and 

composite scores were calculated in the same way as above, with larger scores reflecting 

better social cognition.

Community Functioning

We assessed community functioning using the World Health Organization Disability 

Assessment Schedule (WHODAS 2.0) (Üstün, 2010), a 36-item questionnaire measuring 

disability severity across 6 domains in the past 30 days: understanding and communicating; 

getting around; self-care; getting along with others; life activities; participation in society. 

We used the alternate 32-item calculation omitting employment, as the WHODAS combines 

work and school, which confounded the reports in our sample. Employment status 

(employed vs. unemployed) was derived from our demographics questionnaire. Domain 

scores were computed by adding the relevant item responses; a global score was calculated 

by summing all items, with greater WHODAS scores representing worse functioning.

Statistical Analyses

We first compared BDs and HCs on demographics, symptoms, premorbid IQ, 

neurocognition, social cognition, and community functioning using Chi-square and 

independent samples t-tests, as appropriate. Next, we calculated Pearson’s partial 

correlations between all neurocognitive, social cognitive, and functioning domains. To assess 

for potential mediation of social cognition on neurocognition and functioning, we used 

Hayes’ (2009) PROCESS mediator analysis. This analysis estimates total effects, direct 

effects and indirect effects using a series of means of ordinary least squares (OLS) 

regression analyses separately for functional outcome. The effect of the independent variable 

(i.e., the neurocognition composite score) is presented in the total effect, while the direct 

effect demonstrates this relationship controlling for the mediator (i.e., the social cognition 

composite score). The indirect effect includes the total path over social cognition. 

Furthermore, PROCESS utilizes a boot-strapping approach (10,000 samples tested here) to 

assess the 95% confidence limits of the model’s indirect effects, thereby bias-correcting non-

normally distributed variables and increasing power, thus offering a more reliable estimation 

of the indirect effect (Hayes and Preacher, 2014). If this analysis yielded no significant total 

or partial mediation, we would employ an exploratory moderator model by conducting a 

hierarchical multiple regression. In this analysis, the two predictor variables (i.e., global 

neurocognition and social cognition composite scores) were centered (i.e., each score was 

subtracted from that variable’s average), and interaction term was created by multiplying the 
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centered predictor variables; this procedure is commonly used to avoid multicollinearity 

with the predictors and their interaction term (Aiken et al., 1991). All regression predictors 

were entered hierarchically (i.e., covariates in block 1, predictor variables in block 2, and the 

interaction term in block 3) to assess whether the introduction of subsequent predictors 

improved the model. A significant interaction term was followed up using a simple-slopes 

test to determine whether the slopes of two regression lines differ from zero (Aiken et al., 

1991). The simple slopes test includes arbitrarily dichotomizing the moderator variable, 

generally grouping individuals who score below and above 1 standard deviation from the 

mean of the moderator variable. Covariates for correlations and all regression analyses (both 

mediator and moderator models) included: premorbid IQ, CARS-M and HRSD, presence of 

lifetime psychosis, number of current total medications, age, sex, race (Caucasian vs. non-

Caucasian), and length of illness. Statistical analyses were performed using IBM SPSS 

Statistics 23 (IBM corp., Armonk, NY, USA), the SPSS macro PROCESS (Hayes, 2012), 

and Interaction (Soper, 2013). For all analyses, alpha level was set at .05, and all tests were 

two-tailed.

III. RESULTS

Sample Characteristics

Diagnostic group comparisons for demographics and clinical characteristics are presented in 

Table 1, while comparisons for neurocognitive, social cognitive and functioning data are 

shown in Table 2. BD patients and HCs performed comparably on almost all demographics, 

although BD patients were significantly more likely to be unemployed. BD patients had 

more symptoms and a lower premorbid IQ score than HCs. Furthermore, BD patients 

performed significantly worse than HCs on domains of processing speed, attention, verbal 

learning, and the neurocognitive composite score. For social cognition, BD patients 

performed worse than HCs on the RMET and the social cognitive composite score but did 

not differ on the MSCEIT. Finally, BD patients reported poorer overall functioning based on 

the WHODAS composite score compared to HCs.

Relationships between Neurocognition, Social Cognition and Community Functioning

Pearson’s partial correlations between neurocognition, social cognition and functioning are 

displayed in Table 3. None of the neurocognitive or social cognitive domains significantly 

correlated with the WHODAS composite score. The neurocognitive composite score 

correlated with the social cognitive composite score; however, this relationship appears to be 

primarily driven by the RMET, given that the MSCEIT was not significantly associated with 

any of the neurocognitive subdomains or composite score.

Mediator Model Results

Results for the regression assessing the predictive ability of neurocognition on social 

cognition revealed an overall significant model (F(10, 187) = 11.36, p < 0.001). Significant 

predictors for this analysis included neurocognition (β = 0.28, p < 0.01), premorbid IQ (β = 

0.02, p < 0.001), and sex (β = 0.33, p < 0.001). Results for the regression assessing the 

predictive ability of both neurocognition and social cognition on functioning demonstrated a 

significant overall model (F(11, 186) = 4.18, p < 0.001), and accounted for 19.8% of the 
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variance. However, the only significant predictor in this model included depressive 

symptomatology (HRSD) (β = 0.87, p < 0.001).

Results for the total effect (i.e., the relationship of global neurocognition on functioning) 

showed an overall significant model (F(10, 187) = 4.60, p < 0.001), and accounted for 19.7% 

of the variance. However, the neurocognitive composite score did not significantly predict 

the WHODAS score (β = −1.03, p = 0.61). The only significant predictor of functioning for 

this model included depressive symptoms (β = 0.87, p < 0.001). (Secondary analyses 

assessing predictive ability of each individual neurocognitive domain on functioning found 

that no specific neurocognitive domain significantly predicted functioning.) The direct effect 

of the neurocognition composite score on functioning (controlling for the social cognition 

composite) indicated no significant influence of social cognition on the neurocognition-

functioning relationship (β = −0.87, p = 0.68). Finally, the results for the indirect effect 

(assessing the overall pathway of the mediator model) demonstrated a non-significant 

indirect coefficient (β = −0.17, 95% CI = −1.33, 0.51). Overall, these results suggest no total 

or partial mediation of social cognition on neurocognition and functioning.

Moderator Model Results

Hierarchical linear regression results investigating potential moderation of social cognition 

on the neurocognition-functioning relationship are presented in Table 4. In block 1, HRSD 

alone significantly predicted functional outcome. However, neither the inclusion of the 

neurocognitive composite or social cognitive composite score in block 2 significantly 

predicted WHODAS scores. In block 3, the addition of the interaction between the 

neurocognitive composite and social cognitive composite scores was significant (β = 0.18, p 
= 0.009), indicating that the relationship between total neurocognition and community 

functioning depends on one’s level of social cognition; the overall model was significant, 

and accounted for 22.9% of the variance. Results from the follow-up simple slopes test 

revealed no significant relationship between neurocognition and functioning for patients 

with good social cognition (i.e., scoring 1 S.D. above the mean; n = 31) (B = 3.04, t(185) = 

1.51, p = 0.13). However, patients with poor social cognition (i.e., scoring 1 S.D. below the 

mean; n = 32) demonstrated a significant negative relationship (B = −5.39, t(185) = -2.62, p 
= 0.01), such that WHODAS score increased (i.e., worse functioning) with lower 

neurocognitive composite scores (see Figure 1). Secondary moderator model analyses 

assessing the social cognitive tests as separate moderators (i.e., separate models using 

MSCEIT and RMET as moderators) yielded similar moderation effects, with the RMET 

moderator reaching significance (β = .24, p = .01), and the MSCEIT moderator achieving 

trend-level effects (β = . 159, p = .06). Supplemental analyses assessing separate moderator 

models for groups with and without depressive symptomatology (using the HRSD cutoff 

score = 7), determined that a significant interaction between neurocognition and social 

cognition held only for the group with depressive symptoms (F(12, 84), = 1.97, p = 0.04, β 
= .28, p = .02). There was no evidence for moderation in the group without depressive 

symptoms.
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IV. DISCUSSION

The current study investigated whether neurocognition predicted community functioning in 

a BD sample. Additionally, we sought to determine whether and in what manner social 

cognition influenced this relationship. We used the MCCB domains and CVLT to assess 

neurocognition, the MSCEIT and RMET to measure social cognition, and the WHODAS to 

quantify community functioning. BD patients performed significantly worse than HCs on 

neurocognitive domains of processing speed, attention, verbal learning, and the 

neurocognitive composite score and reported worse community functioning. BD patients 

also performed worse on the RMET and the social cognitive composite score relative to HC. 

Contrary to our prediction, we discovered that neurocognition did not predict community 

functioning (nor did social cognition) in our sample, nor did social cognition totally or 

partially mediate the relationship of neurocognition and functional outcome. However, the 

moderator model revealed a significant moderation effect of social cognition; specifically, 

we observed that for patients with poor social cognition, better neurocognitive performance 

was significantly associated with better community functioning. There was no significant 

relationship between neurocognition and functioning in patients with good social cognition.

Research has found neurocognitive deficits in SZ, and to a lesser degree, BD (Altshuler et 

al., 2004). Compared to HCs, SZ patients usually present with global impairment while BD 

patients exhibit deficits across specific domains, such as attention, verbal learning and 

working memory, even after controlling for demographic and clinical variables (Arts et al., 

2008; Mann-Wrobel et al., 2011). Current results are consistent with data indicating that 

most neurocognitive domains are impaired in BD even during affective remission, compared 

to HCs. Social cognitive deficits have also been reliably reported in SZ (Schmidt et al., 

2011); however, studies in BD have been more inconsistent. While BD patients have shown 

no impairments in social cognition relative to HCs (Lee et al., 2013), recent meta-analyses 

have reported social cognitive impairment in BD, with deficits in theory of mind and 

emotion recognition (Bora et al., 2016; Samamé et al., 2012). However, many of the studies 

included in these meta-analyses did not account for confounds that may influence social 

cognition, such as affective symptoms, neurocognition, psychosis history, and medications. 

Our results support the meta-analytic findings, with our BD patients performing significantly 

worse than controls on the theory of mind task. Overall, our results are in line with previous 

work, providing convergent evidence of neurocognitive and social cognitive deficits in BD.

SZ research has been largely consistent in reporting a significant association between 

neurocognition and functional outcome (Green, 1996; Fett et al., 2011). One meta-analysis 

does suggest a similar relationship in BD patients (Depp et al., 2012); however, the effect of 

neurocognitive ability on community functioning is small to moderate at best, which could 

also be explained by other factors such as symptoms or motivation. Indeed, there are some 

studies that suggest no association between neurocognition and community functioning in 

BD (Martinez-Aran et al., 2001), especially in euthymic patients (Malhi et al., 2007). Also, 

one meta-analysis indicates inconsistent relationships between cognitive performance and 

measures of general functioning, while domain-specific functioning measures present 

relationships specifically between cognition and social and occupational functioning (Baune 

and Malhi, 2015). Similarly, inconsistent results have also been demonstrated regarding 
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social cognition and functioning in BD (Lahera et al., 2012; Thaler et al., 2014). In the 

current study, neither neurocognition nor social cognition appeared to predict functional 

outcome. Interestingly, subthreshold depressive symptomatology was the only significant 

predictor, highlighting the importance of treating depressive symptoms to the point of full 

recovery in order to improve functional outcome in BD. One possibility for these 

contradictory results in BD concerns the presence of cognitive heterogeneity (Altshuler et 

al., 2004; Burdick et al., 2014). Several recent studies propose that BD may be characterized 

by several cognitive subgroups, with some patients presenting with severe impairment in 

most domains (including social cognition), some patients with impairment on a subset of 

domains, and other patients with intact cognition that is indistinguishable from HCs. 

Furthermore, our prior work (Burdick et al., 2014) also demonstrated that these distinct 

neurocognitive subgroups differ with regard to community function. While we did not assess 

neurocognitive heterogeneity in the current study, our significant moderator model does 

provide further support for heterogeneity in the social cognition domain, which affects the 

neurocognitive-functioning relationship differently in discrete subgroups (patients with poor 

vs. good social cognition).

Social cognition is hypothesized to mediate the relationship between neurocognition and 

community functioning (Schmidt et al., 2011); in other words, social cognition is a 

significant underlying mechanism through which neurocognition impacts functional 

outcome in SZ, which may be better improved utilizing a combination of social and 

neurocognitive remediation strategies (Brekke et al., 2005). In contrast, the current results 

suggest that social cognition is relevant in BD in determining for whom neurocognition best 

predicts functional outcome. Specifically, neurocognitive deficits appear to contribute more 

prominently to community outcome in those with poor social cognition than it does in those 

with good social cognition, suggesting that neurocognitive intervention may have a bigger 

impact upon community functioning in this particular subgroup of patients. While not 

significant, the overall pattern for patients with good social cognition curiously 

demonstrated the opposite relationship, such that better neurocognitive performance 

predicted worse functioning. These results may represent an artifact of variance, the 

possibility of a non-linear relationship between neurocognition and functioning for good 

social cognition scorers, or perhaps the combination of better neurocognition and social 

cognition confers a greater level of insight in these individuals, who may be more sensitive 

to perceived functional disability, compared to individuals with poor social cognition. 

Further research is necessary to better understand this relationship and to develop 

individualized treatment strategies.

The current work has some limitations. Our HC group consisted of 49 participants, which 

does not equally match our BD sample; however, a sample size of 50 is typically viewed as 

an adequate size for appropriate normative standardization (Crawford and Howell, 1998). 

We used a cross-sectional design, which limits our ability to suggest causality between the 

investigated variables. While we assessed some aspects of social cognition, a more 

comprehensive assessment of social cognition (e.g., emotion recognition, attributional style) 

is necessary to better understand its relationship to neurocognition and community 

functioning in BD. Also, we assessed functioning using the WHODAS 2.0, which focuses 

on disability level. Other functioning measures, which assess psychosocial and adaptive 
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functioning, may be used to acquire a more comprehensive understanding of functional 

status. As seen previously, considering domain-specific functioning measures may account 

for some inconsistency between neurocognition and functional outcome generally found in 

the literature (Baune and Malhi, 2015). Finally, our BD sample included both patients in 

remission and with mild depressive symptomatology; and as such, our models cannot 

account for moderate and severe symptomatology, which likely contributes to disability 

during episodes. It should be noted here that our results support prior work showing that 

even subthreshold levels of depressive symptoms contribute to functional deficits in BD.

Our results suggest that, in patients with BD, neurocognition and social cognition contribute 

to functional outcome in an interactive manner. While social cognition plays a larger, 

mediating role on this relationship in SZ, social cognition in BD may help to identify in 

which patients neurocognition most directly influences community functioning. While the 

neurocognition-functioning relationship is weaker in BD than in SZ, this is likely due to 

greater social cognitive heterogeneity in BD than is seen in SZ patients, who typically 

present with consistent and pronounced social cognitive impairments. BD patients with poor 

social cognition are more comparable to SZ in their cognitive performance and its relation to 

community functioning, while no such relationship exists for BD patients with good social 

cognition. Therefore, the association between neurocognition and functioning may be 

primarily dependent on a person’s level of social cognition, irrespective of diagnosis.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Bipolar group performed worse on global neurocognition compared to healthy 

controls.

• Bipolar group performed worse on theory of mind compared to healthy 

controls.

• Overall, neurocognition did not predict community functioning in bipolar 

patients.

• Social cognition moderated neurocognition-functioning relationship in bipolar 

group.

• For bipolar group with poor social cognition, neurocognition predicted 

functioning.
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Figure 1. Interaction between Neurocognition and Social Cognition on Functional Outcome in a 
BD Cohort
Note: WHODAS, World Health Organization Disability Assessment Schedule; +1 S.D., 

good social cognition scorers (n = 31); −1 S.D., poor social cognition scorers (n = 32).
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