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Abstract

Alexithymia, or the inability to identify and describe one’s emotions, is significantly higher in 

bipolar disorder (BD) and schizophrenia (SZ), compared to healthy controls (HC). Alexithymia 

has also been observed to predict psychosocial functioning in SZ. We investigated whether 

alexithymia predicted social and everyday functioning in BD, as well as transdiagnostically in HC, 

BD, and SZ patients. 56 BD, 45 SZ, and 50 HC were administered and compared on tests 

measuring neurocognition, social cognition, functioning and alexithymia. We conducted linear 

regressions assessing whether alexithymia predicted functional outcomes in BD. Next, we 

conducted hierarchical stepwise linear regressions investigating the predictive ability of 

neurocognition, social cognition and alexithymia on everyday and social functioning in our overall 

sample. BD and SZ patients were comparable on most demographics and demonstrated higher 

alexithymia compared to HCs. In BD, alexithymia predicted social functioning only. In the overall 

sample, difficulty identifying and describing feelings predicted everyday functioning; difficulty 

describing feelings predicted social functioning. Results suggest that aspects of alexithymia 

significantly predict functioning among these psychiatric groups, above and beyond the 

contributions of previously identified factors such as neurocognition and social cognition. Results 

may aid in developing proper interventions aimed at improving patients’ ability to articulate their 

feelings.
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1. INTRODUCTION

Bipolar disorder (BD) primarily features chronic and recurrent affective episodes that 

negatively affect functional outcome in at least two-thirds of patients (Huxley and 

Baldessarini, 2007). Additionally, BD patients also present with impaired psychosocial 

functioning (MacQueen, Young, and Jaffe, 2008; Sanchez-Moreno et al., 2009), even during 

affective remission. Initial clinical and demographic predictors of functional status have 

included older age, depressive symptoms, number of previous mixed episodes and 

hospitalizations (Rosa et al., 2009). However, subsequent research assessing everyday 

functioning in BD have demonstrated limited predictive ability of clinical and demographic 

factors (Martinez-Aran et al., 2007; Tabarés-Seisdedos et al., 2008), suggesting that 

additional factors significantly contribute to functional status.

Poor overall functioning, including work, social, and everyday performance, is common 

among individuals with major psychiatric disorders such as BD and schizophrenia (SZ) 

(Ormel et al., 2008). Consistently neurocognitive deficits have been associated with lower 

overall functioning for both BD and SZ patients (Martinez-Aran et al., 2002; Tabarés-

Seisdedos et al., 2008). Many BD patients present with impaired performance on 

neurocognitive domains of attention, memory, and executive function (Martinez-Aran et al., 

2004; Burdick et al. 2007), deficits that are associated with poorer psychosocial and 

everyday functioning (Martino et al., 2009; Sanchez-Moreno et al., 2009; Burdick et al 

2010). Similarly, SZ patients are impaired on most neurocognitive domains (Keefe et al., 

2006) and these deficits are also associated with impaired social and occupational 

functioning (Bowie et al., 2010; Martinez-Aran et al., 2002). Impaired social cognition is 

also another predictor of poorer functional outcome, especially for SZ patients (Couture et 

al., 2006); this relationship exists for certain social cognitive domains, particularly emotion 

recognition, theory of mind, and social perception. Social cognitive deficits have also been 

observed in BD, particularly domains of emotion recognition and theory of mind (Bora et 

al., 2016; Samamé et al., 2012), although its relationship to functioning has been 

inconclusive (Lahera et al., 2012; Thaler et al., 2014). Current consensus supports the notion 

that neurocognition and social cognition are overlapping, yet partially separable constructs 

which contribute to functional status in a non-redundant manner (Mehta et al., 2013). 

Studies which have assessed the relationship between neurocognition, social cognition and 

functioning have observed a mediating effect of social cognition on the neurocognitive-

functioning relationship in SZ, such that neurocognition predicts functional status through 

potential underlying social cognitive mechanisms (Schmidt et al., 2011). In BD, 

interestingly, social cognition has been shown to moderate this same relationship, suggesting 

the presence of social cognitive heterogeneity (i.e., differential neurocognitive-functioning 

relationships depending on the individual’s social cognitive level) (Ospina et al., 2018). 

Overall, these relationships suggest that social cognitive ability may be dependent on more 

basic neurocognitive processes, both of which partially contribute to functional outcome.

While some domains of social cognition, such as theory of mind and emotion recognition, 

have been commonly examined in the psychiatric literature, alexithymia remains largely 

unexplored. Alexithymia is defined as a difficulty in recognizing and articulating the 
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emotional experiences of the self (Sifneos, 1972), and may relate to domains of emotion 

self-regulation and self-awareness (Taylor et al., 1999). Aspects of alexithymia include: 1) 

difficulty in identifying and describing feelings, 2) difficulty distinguishing feelings from 

bodily sensations, 3) a deficit in symbolic thinking, and 4) a tendency to focus attention 

externally. Clinically, individuals with alexithymia avoid speaking about their feelings; 

instead they describe the logic of their cognitive and behavioral actions. Their speech is 

monotonous, stilted, and lacks richness. While they may not admit to feeling clinical 

symptoms, such as depression or anxiety, they may complain about physical symptoms. 

They are also characterized by an impoverished fantasy life, impaired emotional functioning, 

and present with difficulty in interpersonal relationships (Taylor, 1984). Given this inability 

to recognize self-referential cognitive states, alexithymia has been theorized to partially 

represent deficits in metacognition (Dimaggio et al., 2009), with certain metacognitive 

strategies correlating with aspects of alexithymia (Babei et al., 2016). Studies in BD have 

generally shown that BD patients present with higher alexithymia scores, particularly 

difficulty in identifying and describing feelings, compared to healthy controls (HCs) (Herold 

et al., 2017; Yilmaz et al., 2016). Interestingly, studies comparing psychotic versus non-

psychotic axis I disorders (as well as one study comparing BD to major depressive disorder) 

revealed no difference in alexithymia between the diagnostic groups (Heshmati et al., 2010; 

Karayağiz et al., 2016; Picardi et al., 2012), suggesting that alexithymia may not reliably 

differentiate between mood and psychotic disorders and may in fact be a characteristic of 

major psychiatric illnesses in general.

Studies in SZ have reported higher alexithymia scores compared to HCs (Cedro et al., 2001; 

van’t Wout et al., 2007). Furthermore, recent studies have also found alexithymia to predict 

psychosocial functioning in SZ patients (Kimhy et al., 2012) as well as in individuals at high 

risk for psychosis (Kimhy et al., 2016), wherein difficulty in describing feelings accounted 

for a significant amount of variance in predicting psychosocial functioning above and 

beyond the predictive ability of neurocognitive and other social cognitive domains. Measures 

of metacognition have also been shown to predict psychosocial and everyday functioning in 

SZ (Arnon-Ribenfeld et al., 2017; Fogley et al., 2014), and like social cognition, deficits in 

metacognitive processes have also been shown to mediate the relationship between 

neurocognition and social functioning in SZ patients (Lysaker et al., 2010). However, while 

they may share common underlying mechanisms, social cognition and metacognition may 

represent distinct constructs which relate to social functioning in differing ways (Fogley et 

al., 2014). To date, only one study in BD has evaluated the effect of alexithymia on 

functioning, focusing on quality of life; higher alexithymia scores predicted lower quality of 

life in both BD and depressed patients (Karayağiz et al., 2016). However, it remains unclear 

whether alexithymia predicts other functional outcomes in BD, as has been shown in SZ.

Most studies have generally shown greater alexithmyia in psychiatric populations compared 

to HCs, with little to any distinction between specific major psychiatric disorders. Some 

studies have also demonstrated an association between alexithymia and functioning, 

particularly in SZ. However, alexithymia research in BD is scant, particularly regarding 

diagnostic comparisons of alexithymia between BD and other psychiatric disorders, as well 

as determining alexithymia’s predictive ability of functional outcomes in BD. The current 

study aimed to extend the literature regarding alexithymia in a BD sample, specifically: 1) to 
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compare BD, SZ, and HC groups on alexithymia domains, and 2) assess whether 

alexithymia domains predict functional outcomes within a BD group. First, we hypothesized 

that BD would not be distinguishable from SZ on alexithymia domains, given prior research 

(Karayağiz et al., 2016; Picardi et al., 2012). Second, given commonalities (i.e., clinical, 

genetic, and neurobiological) between BD and SZ, we posited that alexithymia would 

predict functioning in BD patients, since this relationship has been observed in SZ 

individuals (Kimhy et al., 2012). Finally, we aimed to explore the predictive ability of 

alexithymia above and beyond previously identified factors, such as neurocognition and 

social cognition, transdiagnostically in our overall sample. Since other social cognitive 

domains (and to some degree, metacognition) have demonstrated modulating effects on the 

neurocognitive-functioning relationship (Lysaker et al., 2010; Ospina et al., 2018; Schmidt et 

al., 2011), we hypothesized that alexithymia would account for some of the predictive 

variance on functional outcome in our overall sample.

2. METHODS

2.1. Participants

The sample consisted of 151 participants diagnosed with: either BD I (n=46) or BD II 

(n=10), schizophrenia (n=23) or schizoaffective disorder (n=22), and HC (n=50). All 

participants were recruited at Icahn School of Medicine at Mount Sinai in an R01-funded 

study between 2012 to 2017; recruitment advertisements were posted throughout the 

metropolitan, NYC area. All procedures were approved by the Institutional Review Board 

and we obtained written informed consent from all participants. Inclusion criteria for 

participants included: 1) diagnosis of BD I, BD II (BD), schizophrenia, or schizoaffective 

disorder (SZ) using the Structured Clinical Interview for DSM-IV (SCID-IV) (First et al., 

2002), 2) and age 18 to 65 years. We recruited HCs separately as presenting without 

evidence of any Axis I disorder. Exclusion criterion for HCs included presence of an Axis I 

disorder among the participants’ first-degree relatives based on self-report. Exclusion criteria 

for all participants were: 1) history of central nervous system trauma, neurological disorder, 

or attention deficit hyperactivity disorder, 2) recent severe substance abuse/dependence 

disorder in the past 3 months, determined using the SCID, 3) electroconvulsive therapy in 

the past 12 months, 4) an active, unstable medical problem (e.g., a diagnosis of metastatic 

brain cancer, multiple sclerosis), 5) an estimated, premorbid IQ<70 (using the Wide Range 

Achievement Test-3rd Edition [WRAT] Reading subtest (Wilkinson, 1993), and 6) 

individuals taking medications with known adverse cognitive affects or cognitive enhancers.

2.2. Measures

Alexithymia—Alexithymia was assessed using the Toronto Alexithymia Scale (TAS-20) 

(Bagby et al., 1994), a 20-item self-report measure that evaluates 3 subscales: 1) difficulty 

identifying feelings, 2) difficulty describing feelings, and 3) externally-oriented thinking. 

Each item is rated on a 5-point scale (from 1=‘strongly disagree’ to 5=‘strongly agree’); 

subscales are computed by summing relevant items, and a total alexithymia score is 

computed by summing responses to all 20 items, with greater TAS scores representing 

greater alexithymia. The TAS-20 has demonstrated solid internal consistency and reliability.
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Clinical—DSM-IV BD or SZ diagnoses (or lack of Axis I diagnosis in HCs), presence of 

lifetime psychotic features, illness length in years, and psychiatric medication use were 

ascertained from the SCID-IV by highly trained psychologists. Current manic and 

depressive symptomatology were evaluated using the Young Mania Rating Scale (YMRS) 

(Young et al., 1978) and Hamilton Rating Scale for Depression (HRSD) (Hamilton, 1960), 

respectively.

Neurocognition—We assessed neurocognition using the MATRICS Consensus Cognitive 

Battery (MCCB) (Nuechterlein and Green, 2006). The MCCB contains 10 tests measuring 7 

domains: 1) processing speed (Brief Assessment of Cognition in Schizophrenia, Trail 

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

Performance Test-Identical Pairs), 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), 6) reasoning and problem 

solving (Neuropsychological Assessment Battery Mazes subtest), and 7) social cognition 

(Mayer-Salovey-Caruso Emotional Intelligence Test [MSCEIT]). We replaced the HVLT-R 

with the California Verbal Learning Test (CVLT), as it has demonstrated better sensitivity in 

determining verbal learning deficits in a BD (i.e., less impaired) population (Yatham et al., 

2010; Burdick et al. 2011). The battery generally takes 70 minutes to complete in a single 

session. Scores are expressed in T-scores with a mean of 50 and a standard deviation of 10. 

A global neurocognitive composite score was calculated by averaging the T-scores of all 

MCCB domains and CVLT, with the exception of the MSCEIT.

Social Cognition—The MCCB assesses social cognition using the MSCEIT Managing 

Emotions Subtest, which measures emotion management and emotion regulation by 

presenting vignettes of various social situations; participants are instructed to choose the 

most appropriate social response to achieve preferred outcomes. We assessed additional 

social cognitive domains, such as theory of mind, using the Reading the Mind in the Eyes 

Test (RMET) (Baron-Cohen et al., 2001). The RMET consists of 36 black-and-white 

photographs of pairs of eyes with the rest of the face obscured, each associated with a 

forced-choice emotion label; each correct answer scored one point. We evaluated facial 

affect recognition by administering the Emotion Recognition Task (ERT), a computer-based 

subtest of the Cambridge Neuropsychological Test Automated Battery (CANTAB) (Robbins 

et al., 1994). The ERT presents 90 images of actors mimicking one of the 6 universal 

emotional expressions in two blocks, for a total of 180 stimuli. After each stimulus 

presentation (200 ms), the participant is instructed to choose among the emotional labels 

displayed on the screen: happiness, sadness, anger, disgust, fear and surprise. The ERT 

provides the number and percentage of correctly identified facial expressions. All 

neurocognitive and social cognitive measures were administered by highly trained clinical 

research coordinators under extensive supervision.

Functioning—We evaluated everyday functioning using the World Health Organization 

Disability Assessment Schedule (WHODAS 2.0) (Üstün, 2010), a 36-item measure that 

assesses disability severity across 6 domains in the past 30 days: 1) understanding and 

communicating, 2) getting around, 3) self-care, 4) getting along with others, 5) life activities, 
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and 6) participation in society. Given low employment rates in our sample, we utilized the 

alternate 32-item calculation omitting employment. We computed domain scores by 

summing the relevant item responses, where greater WHODAS scores represented worse 

functioning. We also assessed social functioning using the Social Adjustment Scale-Self 

Report (SASSR) (Weissman, 1999), a 54-item questionnaire designed to measure 

performance over the past 2 weeks in 6 role areas: 1) work (either for paid work, unpaid 

housework, or student), 2) social and leisure activities, 3) relationships with extended family, 

4) marital or intimate partner role, 5) parental role, and 6) role in the familial unit, including 

perceptions of financial support. Each question is rated on a 5-point scale, and means are 

computed for individual role areas as well as an overall functioning mean; higher SAS 

scores represent worse social functioning. Role areas not relevant to the participant may be 

skipped; therefore, role area means are computed for all items completed by the participant.

2.3. Statistical Analyses

We first compared BD, SZ, and HCs on demographics, symptoms, and premorbid IQ using 

chi-squares and ANOVAs, as appropriate. We compared TAS scales between diagnostic 

groups using ANCOVAS, controlling for significant clinical and demographic variables. 

Additional analyses included diagnostic group comparisons using ANCOVAs and 

MANCOVAs to compare neurocognitive, social cognitive and functioning scores, 

controlling for: WRAT-3, YMRS, HRSD, and age. Follow-up comparisons for ANOVAs 

were corrected using the Tukey criterion, while follow-up multiple comparisons for 

ANCOVA/MANCOVAs were corrected using the Least Significant Difference method. To 

assess the relationship between illness course and our variables of interest, we conducted 

correlations between age, age of onset, length of illness (computed by subtracting age of 

onset from age), and number of mood episodes with TAS and functioning variables. In order 

to evaluate whether alexithymia predicts functioning (both WHODAS and SAS total scores 

as dependent variables) in a BD sample, we conducted separate hierarchical linear regression 

models with demographic and clinical covariates (WRAT-3, YMRS, HRSD, age, psychosis 

history) in block 1, and the alexithymia variables (TAS-20) in block 2. In order to discover 

which factors best predict functioning (both WHODAS and SAS total scores as dependent 

variables) in our overall sample, we conducted separate hierarchical stepwise linear 

regressions with demographic and clinical covariates (WRAT-3, YMRS, HRSD, age, sex, 

race (i.e., Caucasian vs. non-Caucasian), diagnosis, psychosis history) in block 1, 

neurocognitive variables (MCCB domains, CVLT, and the composite neurocognitive score) 

in block 2, social cognitive variables (MSCEIT, RMET, and ERT) in block 3, and the 

alexithymia variables (TAS-20) in block 4. Neurocognitive variables were T-scored based on 

a normative sample, while the remaining variables represented raw scores. All statistical 

analyses were conducted using IBM SPSS Statistics 23 (IBM corp., Armonk, NY, USA). 

Alpha was set at 0.05; all analyses were two-tailed.

3. RESULTS

3.1. Sample Characteristics

Diagnostic group comparisons for demographics, clinical and alexithymia scores are 

presented in Table 1. BD, SZ and HC groups performed comparably on most demographics; 
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however, HCs were significantly younger than SZs. Also, SZ patients completed fewer years 

of education compared to the BD and HC groups. Both BD and SZ groups reported higher 

depressive and manic symptoms and worse premorbid IQ compared to HCs. Regarding 

alexithymia, both BD and SZ groups had more difficulty in describing and identifying 

feelings, with no difference in externally-oriented thinking. Overall, both BD and SZ 

patients presented with greater alexithymia total scores compared to HCs (see Table 1).

3.2. Diagnostic Comparisons of Cognition and Functioning Measures

Diagnostic group comparisons for cognitive and functioning scores are presented in Table 2. 

Overall, BD and SZ groups performed worse on most neurocognitive domains and the 

composite neurocognition score, compared to HCs. The SZ group scored significantly lower 

on the MSCEIT than the BD and HC groups; no other social cognitive measures differed 

between the diagnostic groups. Diagnostic group comparisons for both WHODAS and SAS 

total scores showed that both BD and SZ patients scored worse on the WHODAS (F(2, 

138)=15.56, p<.001), and the SAS (F(2, 140)= 11.90, p<.001); there were no differences 

between BD and SZ groups for either functioning measure total scores. Given no difference 

in overall everyday and social functioning between BD and SZ groups, subsequent 

regression models using the overall sample (i.e., BD, SZ, and HC) included diagnosis as a 

dichotomous predictor variable (i.e., psychiatric case [BD/SZ] vs. control [HC] group).

3.3. Relationships between illness course, alexithymia and functioning

Correlations between age, age of onset, illness length in years, total number of mood 

episodes (for BD patients only), alexithymia, and functioning variables are presented in 

Table 3. In our BD sample, age negatively correlated with TAS items of difficulty 

identifying and describing feelings, while age of onset negatively correlated with the TAS 

domain of externally-oriented thinking and the total TAS score. Also, age of onset correlated 

negatively with social functioning, specifically, relationships with extended family and the 

SAS total score. In the SZ group, only participant age correlated with everyday functioning, 

specifically activities in the home; no other illness course factors associated with alexithymia 

or functioning.

3.4. Regression Models Predicting Functioning

3.4.1. Regression predicting functioning in BD only—The hierarchical linear 

regression evaluating whether alexithymic factors predict everyday functioning (i.e., 

WHODAS) scores in our BD group yielded a significant model accounting for 46% of the 

variance (F(8, 55)=4.90, p<0.001). However, no alexithymia domains significantly predicted 

everyday functioning, with only externally-oriented thinking achieving trend-level 

significance (β=0.21, p=0.09). Significant covariates in this model included only depressive 

symptomatology (β=0.39, p=0.004). Results for the hierarchical linear regression evaluating 

whether alexithymia domains predict social functioning (i.e., SAS) in our BD group revealed 

an overall significant model accounting for 42.5% of the variance (F(8, 55)=4.34, p=0.001). 

Significant alexithymic predictors included the ability to describe feelings ((β=0.53, 

p=0.002) and externally-oriented thinking ((β=0.26, p=0.04). The only significant covariate 

in this model included premorbid IQ (β=0.36, p=0.01).
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3.4.2. Regression predicting functioning in the overall sample—Hierarchical 

stepwise regressions investigating predictive factors of everyday and social functioning 

scores in our overall sample are shown in Table 4. For the model predicting global everyday 

functioning (i.e., WHODAS), significant clinical predictors included depressive 

symptomatology and diagnosis. Among neurocognitive domains, processing speed 

significantly predicted everyday functioning; for social cognitive variables, only the % 

correct of happy faces on the ERT predicted everyday functioning. Finally, the alexithymia 

dimensions measuring difficulty identifying feelings and difficulty describing feelings both 

predicted WHODAS scores; this model was significant, accounting for 69% of the variance 

(F(19, 127)=12.34, p<0.001). For the model predicting overall social functioning (i.e., SAS) 

in our total sample, significant clinical predictors included depressive symptoms and 

diagnosis. Working memory was the only significant neurocognitive predictor of social 

functioning, while none of the social cognitive measures added significantly to the model. 

Finally, the alexithymia dimension indexing difficulty describing feelings predicted the SAS 

total score; this model was significant, accounting for 52% of the variance (F(19, 131)=6.34, 

p<0.001).

4. CONCLUSION

The present study is the first to investigate differences in alexithymia between BD, SZ, and 

HC groups, as well as examine the predictive ability of alexithymia on functioning in BD. 

Additionally, we aimed to identify demographic, clinical, neurocognitive and social 

cognitive (including alexithymia) predictors of everyday and social functioning for all 

diagnostic groups simultaneously. Our diagnostic groups were comparable on most 

demographics, with BD and SZ groups presenting with higher depressive and manic 

symptoms and worse premorbid IQ compared to HCs. We also found that BD and SZ groups 

scored higher on alexithymia, particularly describing and identifying feelings, as well as the 

total alexithymia score, compared to HCs. Further, age and age of onset correlated with 

aspects of alexithymia and social functioning in the BD group only. Difficulty in describing 

feelings and externally-oriented thinking were found to predict social functioning only in 

our BD group. Finally, hierarchical stepwise regression models predicting everyday and 

social functioning suggest that certain alexithymia domains, specifically difficulty describing 

feelings, independently contributed to prediction models of functioning (in addition to 

diagnostic status and depressive symptomatology), with more severe alexithymia predicting 

a lower level of functioning.

Diagnostic comparisons of neurocognitive domains generally demonstrated comparable 

performance between SZ and BD groups, who both performed worse on domains of 

processing speed, attention/vigilance, verbal learning and the overall neurocognitive 

composite score, compared to HCs. However, evaluation of group means demonstrated 

slightly better performance in the BD group compared to the SZ group on these domains, 

which has been found previously (Altschuler et al., 2004; Daban et al., 2006); limited 

sample sizes may offer one explanation for not achieving statistical significance on these 

comparisons. Regarding social cognition, the SZ group performed worse on the emotion 

regulation task (i.e., MSCEIT) compared to BD and HC groups, a result which is supported 

by prior work (Lee et al., 2013). Current results showed comparable performance on social 
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cognition between BD and HC groups, as has been previously evidenced (Lee et al., 2013). 

Interestingly, the SZ group performed as well as the BD and HC groups on the theory of 

mind and emotion recognition tasks. However, reviewing group means demonstrated lower 

performance for the SZ group on these measures; possible explanations for this result 

include lack of statistical power, as well as the inclusion of age, IQ, and clinical 

symptomatology as covariates, which have been shown to moderate impairment in both 

emotion recognition (Kohler et al., 2009) and theory of mind (Bora, Yucel, and Pantelis, 

2009). Additionally, comparable neuro- and social cognitive performance between SZ and 

BD groups may be explained by the presence of cognitive heterogeneity within these patient 

samples. Recent studies propose that BD may be characterized by several cognitive 

subgroups, with some patients demonstrating intact neurocognition (similar to HCs), some 

patients with impairments on select neurocognitive domains, and other patients with severe 

impairment in most domains (similar to SZ patients) (Burdick et al., 2014). Further research 

also suggests social cognitive (Ospina et al., 2018) and functional (Solé et al. 2018) 

heterogeneity in BD. Likewise, there is some evidence of cognitive heterogeneity in SZ as 

well (Joyce et al., 2005). It is possible that either our BD sample is primarily comprised of 

lower-functioning individuals or that the SZ patients are higher functioning than is typically 

seen in other samples, rendering these groups indistinguishable from one another. Overall, 

our results are generally in line with previous research, indicating convergent evidence of 

neurocognitive and emotion regulation deficits as well as impaired functioning in BD and 

SZ, relative to HCs.

Previous studies have consistently shown greater alexithymia for BD and SZ patients, 

compared to HCs (Herold et al., 2017; Yilmaz et al., 2016; Cedro et al., 2001; van’t Wout et 

al., 2007). Also, studies comparing psychotic versus non-psychotic disorders revealed no 

difference in alexithymia (Heshmati et al., 2010; Karayağiz et al., 2016; Picardi et al., 2012). 

The current results support these past studies, with BD and SZ groups performing 

comparably on all alexithymia domains. This finding suggests that alexithymia may be a 

non-specific characteristic of certain mental illnesses, particularly psychiatric disorders 

distinguished by deficits in cognitive processing and emotion regulation. Alternatively, these 

findings may also imply that certain social cognitive impairments, such as unawareness of 

one’s own affective state, may be equally affected across specific mental illnesses. 

Interestingly, alexithymia scores remain stable even in remission for both mood and 

psychosis disorders (Picardi et al., 2012), suggesting that alexithymia may be characterized 

as a constant, personality trait (Martinez-Sanchez et al., 2003). One theoretical perspective 

classifies alexithymia into two subtypes, with type I characterized by the absence of 

emotional experience (including the experience’s associated cognitive appraisal) and type II 

characterized by a selective deficit of emotional cognition with sparing of emotional 

experience (Bermond, 1995). Considering cognitive-emotional deficits specific to BD and 

SZ as well as their similar alexithymia scores, the TAS may in fact be assessing both 

subtypes of alexithymia, with subtype I most commonly found in SZ and subtype II in BD. 

Therefore, development of a subtype-specific alexithymia assessment may potentially yield 

differential scores between BD and SZ populations.

Past studies have found that alexithymia predicts functioning, beyond what is contributed by 

other factors such as neurocognition and other aspects of social cognition, particularly in SZ 
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(Kimhy et al., 2012; Kimhy et al., 2015). In BD, no studies to date have assessed the 

predictive ability of alexithymia on functioning (although alexithymia has been shown to 

predict worse quality of life in BD [Karayağiz et al., 2016]). Our results generally support 

this finding; within our BD sample, the alexithymic domains including difficulty describing 

feelings and externally-oriented thinking predicted social functioning; however, alexithymia 

was not observed to predict everyday functioning in this same group. Within our entire 

sample (i.e., BD, SZ and HC combined), difficulty describing feelings remained as the only 

significant alexithymia factor that predicted both everyday and social functioning. This 

would suggest that this emotional awareness deficit plays a significant role in predicting 

functional status among both psychiatric and non-psychiatric populations. In addition to 

psychiatric illness, alexithymia has also been observed to predict socio-emotional 

functioning in non-clinical populations (Ciarrochi et al., 2008; Mattila et al., 2009), 

highlighting the importance of developing therapeutic interventions targeting improvements 

in emotional awareness. Common neuroanatomical substrates have been found in relation to 

alexithymia, specifically the medial prefrontal cortex and anterior cingulate, for BD (Herold 

et al., 2017) and SZ (Harrison et al., 2007) patients, as well as HCs (Moriguchi et al., 2006). 

As such, alexithymia assessment may generally reflect deficits in these brain regions, which 

are critical for cognitive and affective processing. Also, alexithymia has been demonstrated 

to associate with specific emotion regulation strategies, such as suppression, which 

represents an attempt to inhibit emotion-expressive behavior (Gross, 1998). Suppression is 

common in psychiatric disorders such as SZ (van der Meer et al., 2009) and BD (Gruber, 

Harvey and Gross, 2012), which consequently has been associated with poorer social 

functioning (Kimhy et al., 2012). Subsequent research, therefore, is necessary to understand 

the potential mechanisms linking alexithymia, emotion regulation and overall functioning in 

SZ and BD populations. Finally, additional predictors of social and everyday functioning 

included diagnosis and depressive symptoms, consistent with prior work (Bonnin et al., 

2010; Tabarés-Seisdedos et al., 2008).

The limitations of the current study include: the use of a cross-sectional design, which limits 

the ability to make causal inferences between the variables of interest and a relatively limited 

sample, which may affect generalizability of results. While we assessed some aspects of 

functioning using two commonly used measures, additional functioning tests measuring 

other aspects such as adaptive functioning would be useful to gain a more comprehensive 

understanding of the relationship between neurocognition and social cognition on 

functioning status. Also, while our HC group exhibits lower neurocognition (MCCB) scores 

compared to the normative sample, our HC group is better matched to our psychiatric groups 

on demographic characteristics (e.g. race) and as such, a more appropriate comparator 

group. We did not specifically assess for the presence of personality disorders in our 

participants. Alexithymia may be a typical feature of personality disorders (Grabe et al., 

2004); additionally, BD patients comorbid with personality disorders may present with 

worse functional outcomes than those with BD alone (Dunayevich et al., 2000). Therefore, 

assessing for comorbid personality disorders may better aid in understanding the predictive 

relationships between alexithymia and functioning in BD. Finally, our functioning and 

alexithymia scales were self-reports; it is possible that poor scores for these measures relate 

to negative attitudes about the self or reflect other aspects of psychopathology. Relatedly, 
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functioning measures were assessed “in the laboratory” and so may have limited 

applicability to the patient’s “real-world” functional status. Future studies would benefit 

from including objective, informant-based measures, real-world measures, as well as 

assessing patient self-attitudes.

Our results help further our understanding of functional status in psychiatric populations. 

While most social cognitive research has consistently focused on specific subdomains, such 

as theory of mind and emotion recognition, the current study emphasizes the importance of 

considering alexithymia as an additional factor in determining functional status. Assessing 

emotional awareness, specifically difficulty in describing feelings, may serve as a promising 

avenue in investigating social cognition and functioning in mood and psychotic disorders, as 

well as non-clinical populations. Also, developing treatment strategies such as 

psychoeducational approaches specifically targeting alexithymia may be useful in promoting 

recovery and improved functional outcome.

Acknowledgements:

This study was funded by Grants from the National Institute of Mental Health (NIMH) to KEB (R01 MH 100,125; 
R34 MH101267; R01 MH102257) and the Veterans Administration (VA) Health system to KEB (I01CH000995).

References

Altshuler LL, Ventura J, van Gorp WG, Green MF, Theberge DC, & Mintz J (2004). Neurocognitive 
function in clinically stable men with bipolar I disorder or schizophrenia and normal control 
subjects. Biological psychiatry, 56(8), 560–569. [PubMed: 15476685] 

Arnon-Ribenfeld N, Hasson-Ohayon I, Lavidor M, Atzil-Slonim D, & Lysaker PH (2017). The 
association between metacognitive abilities and outcome measures among people with 
schizophrenia: A meta-analysis. European Psychiatry, 46, 33–41. [PubMed: 28992534] 

Babaei S, Varandi SR, Hatami Z, & Gharechahi M (2016). Metacognition beliefs and general health in 
predicting alexithymia in students. Global journal of health science, 8(2), 117.

Bagby RM, Taylor GJ, & Parker JD (1994). The twenty-item Toronto Alexithymia Scale—II. 
Convergent, discriminant, and concurrent validity. Journal of psychosomatic research, 38(1), 33–40. 
[PubMed: 8126688] 

Baron-Cohen S, Wheelwright S, Hill J, Raste Y, & Plumb I (2001). The “Reading the Mind in the 
Eyes” Test revised version: a study with normal adults, and adults with Asperger syndrome or high-
functioning autism. The Journal of Child Psychology and Psychiatry and Allied Disciplines, 42(2), 
241–251.

Bermond B (1995). Alexithymie, een neuropsychologische benadering. Tijdschrift voor Psychiatrie, 
37, 717–727.

Bonnin CM, Martínez-Arán A, Torrent C, Pacchiarotti I, Rosa AR, Franco C, … & Vieta E (2010). 
Clinical and neurocognitive predictors of functional outcome in bipolar euthymic patients: a long-
term, follow-up study. Journal of affective disorders, 121(1), 156–160. [PubMed: 19505727] 

Bora E, Bartholomeusz C, & Pantelis C (2016). Meta-analysis of Theory of Mind (ToM) impairment 
in bipolar disorder. Psychological medicine, 46(2), 253–264. [PubMed: 26456502] 

Bora E, Yucel M, & Pantelis C (2009). Theory of mind impairment in schizophrenia: meta-analysis. 
Schizophrenia research, 109(1–3), 1–9. [PubMed: 19195844] 

Bowie CR, Depp C, McGrath JA, Wolyniec P, Mausbach BT, Thornquist MH, … & Pulver AE (2010). 
Prediction of real-world functional disability in chronic mental disorders: a comparison of 
schizophrenia and bipolar disorder. American Journal of Psychiatry, 167(9), 1116–1124. [PubMed: 
20478878] 

Ospina et al. Page 11

Psychiatry Res. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Burdick KE, Russo M, Frangou S, Mahon K, Braga RJ, Shanahan M, & Malhotra AK (2014). 
Empirical evidence for discrete neurocognitive subgroups in bipolar disorder: clinical implications. 
Psychological medicine, 44(14), 3083–3096. [PubMed: 25065409] 

Burdick KE, Goldberg TE, Cornblatt BA, Keefe RS, Gopin CB, DeRosse P, … & Malhotra AK 
(2011). The MATRICS consensus cognitive battery in patients with bipolar I disorder. 
Neuropsychopharmacology, 36(8), 1587. [PubMed: 21451499] 

Burdick KE, Goldberg JF, & Harrow M (2010). Neurocognitive dysfunction and psychosocial outcome 
in patients with bipolar I disorder at 15‐year follow‐up. Acta Psychiatrica Scandinavica, 122(6), 
499–506. [PubMed: 20637012] 

Burdick KE, Braga RJ, Goldberg JF, & Malhotra AK (2007). Cognitive dysfunction in bipolar 
disorder. CNS drugs, 21(12), 971–981. [PubMed: 18020478] 

Cedro A, Kokoszka A, Popiel A, & Narkiewicz-Jodko W (2001). Alexithymia in schizophrenia: an 
exploratory study. Psychological reports, 89(1), 95–98. [PubMed: 11729558] 

Ciarrochi J, Heaven PC, & Supavadeeprasit S (2008). The link between emotion identification skills 
and socio-emotional functioning in early adolescence: a 1-year longitudinal study. Journal of 
Adolescence, 31(5), 565–582. [PubMed: 18083221] 

Couture SM, Penn DL, & Roberts DL (2006). The functional significance of social cognition in 
schizophrenia: a review. Schizophrenia bulletin, 32(suppl_1), S44–S63. [PubMed: 16916889] 

Daban C, Martinez-Aran A, Torrent C, Tabarés-Seisdedos R, Balanzá-Martínez V, Salazar-Fraile J, … 
& Vieta E (2006). Specificity of cognitive deficits in bipolar disorder versus schizophrenia. 
Psychotherapy and psychosomatics, 75(2), 72–84. [PubMed: 16508342] 

Dimaggio G, Vanheule S, Lysaker PH, Carcione A, & Nicolò G (2009). Impaired self-reflection in 
psychiatric disorders among adults: a proposal for the existence of a network of semi independent 
functions. Consciousness and cognition, 18(3), 653–664. [PubMed: 19615919] 

Balanzá-Martínez V, Tabarés-Seisdedos R, Selva-Vera G, Martínez-Arán A, Torrent C, Salazar-Fraile 
J, … & Gómez-Beneyto M (2005). Persistent cognitive dysfunctions in bipolar I disorder and 
schizophrenic patients: a 3-year follow-up study. Psychotherapy and Psychosomatics, 74(2), 113–
119. [PubMed: 15741761] 

Dunayevich E, Sax KW, Keck JP, McElroy SL, Sorter MT, McConville BJ, & Strakowski SM (2000). 
Twelve-month outcome in bipolar patients with and without personality disorders. The Journal of 
clinical psychiatry, 61(2), 134–139. [PubMed: 10732661] 

First MB, Spitzer RL, Gibbon M, & Williams JBW (2002). Structured clinical interview for DSM-IV-
TR axis I disorders, research version, patient edition. (SCID-I/P). New York: Biometrics Research, 
New York State Psychiatric Institute.

Grabe HJ, Spitzer C, & Freyberger HJ (2004). The relationship between alexithymia, personality and 
psychopathology. American Journal of Psychiatry, 161, 1299–1301. [PubMed: 15229067] 

Gross JJ (1998). Antecedent-and response-focused emotion regulation: divergent consequences for 
experience, expression, and physiology. Journal of personality and social psychology, 74(1), 224. 
[PubMed: 9457784] 

Gruber J, Harvey AG, & Gross JJ (2012). When trying is not enough: Emotion regulation and the 
effort–success gap in bipolar disorder. Emotion, 12(5), 997. [PubMed: 22251049] 

Hamilton M (1960). A rating scale for depression. Journal of neurology, neurosurgery, and psychiatry, 
23(1), 56.

Harrison BJ, Yücel M, Pujol J, & Pantelis C (2007). Task-induced deactivation of midline cortical 
regions in schizophrenia assessed with fMRI. Schizophrenia research, 91(1), 82–86. [PubMed: 
17307337] 

Herold D, Usnich T, Spengler S, Sajonz B, Bauer M, & Bermpohl F (2017). Decreased medial 
prefrontal cortex activation during self-referential processing in bipolar mania. Journal of Affective 
Disorders, 219, 157–163. [PubMed: 28551555] 

Heshmati R, Jafari E, Hoseinifar J, & Ahmadi M (2010). Comparative study of alexithymia in patients 
with schizophrenia spectrum disorders, non-psychotic disorders and normal people. Procedia-
Social and Behavioral Sciences, 5, 1084–1089.

Huxley N, & Baldessarini RJ (2007). Disability and its treatment in bipolar disorder patients. Bipolar 
disorders, 9(1–2), 183–196. [PubMed: 17391360] 

Ospina et al. Page 12

Psychiatry Res. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Joyce EM, Hutton SB, Mutsatsa SH, & Barnes TR (2005). Cognitive heterogeneity in first-episode 
schizophrenia. The British Journal of Psychiatry, 187(6), 516–522. [PubMed: 16319403] 

Karayağız Ş, & Baştürk M (2016). Alexithymia levels in patients with unipolar and bipolar depression 
and the effect of alexithymia on both severity of depression symptoms and quality of life. 
Anatolian Journal of Psychiatry, 17(5), 362–368.

Keefe RS, Bilder RM, Harvey PD, Davis SM, Palmer BW, Gold JM, … & Adler LW (2006). Baseline 
neurocognitive deficits in the CATIE schizophrenia trial. Neuropsychopharmacology, 31(9), 2033. 
[PubMed: 16641947] 

Kimhy D, Gill KE, Brucato G, Vakhrusheva J, Arndt L, Gross JJ, & Girgis RR (2016). The impact of 
emotion awareness and regulation on social functioning in individuals at clinical high risk for 
psychosis. Psychological medicine, 46(14), 2907–2918. [PubMed: 27050714] 

Kimhy D, Vakhrusheva J, Jobson-Ahmed L, Tarrier N, Malaspina D, & Gross JJ (2012). Emotion 
awareness and regulation in individuals with schizophrenia: implications for social functioning. 
Psychiatry research, 200(2), 193–201. [PubMed: 22749227] 

Kohler CG, Walker JB, Martin EA, Healey KM, & Moberg PJ (2009). Facial emotion perception in 
schizophrenia: a meta-analytic review. Schizophrenia bulletin, 36(5), 1009–1019. [PubMed: 
19329561] 

Lahera G, Benito A, Montes JM, Fernandez-Liria A, Olbert CM, & Penn DL (2013). Social cognition 
and interaction training (SCIT) for outpatients with bipolar disorder. Journal of affective disorders, 
146(1), 132–136. [PubMed: 22840617] 

Lee J, Altshuler L, Glahn DC, Miklowitz DJ, Ochsner K, & Green MF (2013). Social and nonsocial 
cognition in bipolar disorder and schizophrenia: relative levels of impairment. American Journal of 
Psychiatry, 170(3), 334–341. [PubMed: 23450289] 

Lysaker PH, Shea AM, Buck KD, Dimaggio G, Nicolò G, Procacci M, … & Rand KL (2010). 
Metacognition as a mediator of the effects of impairments in neurocognition on social function in 
schizophrenia spectrum disorders. Acta Psychiatrica Scandinavica, 122(5), 405–413. [PubMed: 
20346074] 

MacQueen GM, Young LT, & Joffe RT (2001). A review of psychosocial outcome in patients with 
bipolar disorder. Acta Psychiatrica Scandinavica, 103(3), 163–170. [PubMed: 11240572] 

Martinez-Aran A, Vieta E, Torrent C, Sanchez-Moreno J, Goikolea JM, Salamero M, … & 
Fountoulakis K (2007). Functional outcome in bipolar disorder: the role of clinical and cognitive 
factors. Bipolar disorders, 9(1–2), 103–113. [PubMed: 17391354] 

Martínez‐Arán A, Vieta E, Colom F, Torrent C, Sánchez‐Moreno J, Reinares M, … & Salamero M 
(2004). Cognitive impairment in euthymic bipolar patients: implications for clinical and functional 
outcome. Bipolar disorders, 6(3), 224–232. [PubMed: 15117401] 

Martinez-Aran A, Penades R, Vieta E, Colom F, Reinares M, Benabarre A, Salamero M & Gasto C 
(2002). Executive function in patients with remitted bipolar disorder and schizophrenia and its 
relationship with functional outcome. Psychotherapy and psychosomatics, 71(1), 39–46. [PubMed: 
11740167] 

Martínez-Sánchez F, Ato-García M, & Ortiz-Soria B (2003). Alexithymia—state or trait?. The Spanish 
journal of psychology, 6(1), 51–59. [PubMed: 12765051] 

Martino DJ, Marengo E, Igoa A, Scápola M, Ais ED, Perinot L, & Strejilevich SA (2009). 
Neurocognitive and symptomatic predictors of functional outcome in bipolar disorders: a 
prospective 1 year follow-up study. Journal of affective disorders, 116(1), 37–42. [PubMed: 
19033081] 

Mattila AK, Saarni SI, Salminen JK, Huhtala H, Sintonen H, & Joukamaa M (2009). Alexithymia and 
health-related quality of life in a general population. Psychosomatics, 50(1), 59–68. [PubMed: 
19213974] 

Mehta UM, Thirthalli J, Subbakrishna DK, Gangadhar BN, Eack SM, & Keshavan MS (2013). Social 
and neuro-cognition as distinct cognitive factors in schizophrenia: a systematic review. 
Schizophrenia research, 148(1–3), 3–11. [PubMed: 23732017] 

Moriguchi Y, Ohnishi T, Lane RD, Maeda M, Mori T, Nemoto K, … & Komaki G (2006). Impaired 
self-awareness and theory of mind: an fMRI study of mentalizing in alexithymia. Neuroimage, 
32(3), 1472–1482. [PubMed: 16798016] 

Ospina et al. Page 13

Psychiatry Res. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Nuechterlein KH, & Green MF (2006). MATRICS consensus cognitive battery manual. Los Angeles, 
CA: MATRICS Assessment Inc.

Ormel J, Petukhova M, Chatterji S, Aguilar-Gaxiola S, Alonso J, Angermeyer MC, … & Haro JM 
(2008). Disability and treatment of specific mental and physical disorders across the world. The 
British Journal of Psychiatry, 192(5), 368–375. [PubMed: 18450663] 

Ospina LH, Nitzburg GC, Shanahan M, Perez-Rodriguez MM, Larsen E, Latifoglu A, & Burdick KE 
(2018). Social cognition moderates the relationship between neurocognition and community 
functioning in bipolar disorder. Journal of affective disorders, 235, 7–14. [PubMed: 29631204] 

Picardi A, Caroppo E, Porcelli P, Di Maria G, Munittola G, & Martinotti G (2012). Alexithymia and 
severe psychopathology: a study on psychiatric inpatients. Psychopathology, 45(3), 159–166. 
[PubMed: 22398402] 

Robbins TW, James M, Owen AM, Sahakian BJ, McInnes L, & Rabbitt P (1994). Cambridge 
Neuropsychological Test Automated Battery (CANTAB): a factor analytic study of a large sample 
of normal elderly volunteers. Dementia and Geriatric Cognitive Disorders, 5(5), 266–281.

Rosa AR, Reinares M, Franco C, Comes M, Torrent C, Sánchez-Moreno J, … & Vieta E (2009). 
Clinical predictors of functional outcome of bipolar patients in remission. Bipolar Disorders, 
11(4), 401–409. [PubMed: 19500093] 

Samamé C, Martino DJ, & Strejilevich SA (2012). Social cognition in euthymic bipolar disorder: 
systematic review and meta-analytic approach. Acta Psychiatrica Scandinavica, 125(4), 266–280. 
[PubMed: 22211280] 

Sanchez-Moreno J, Martinez-Aran A, Tabares-Seisdedos R, Torrent C, Vieta E, & Ayuso-Mateos JL 
(2009). Functioning and disability in bipolar disorder: an extensive review. Psychotherapy and 
psychosomatics, 78(5), 285–297. [PubMed: 19602917] 

Schmidt SJ, Mueller DR, & Roder V (2011). Social cognition as a mediator variable between 
neurocognition and functional outcome in schizophrenia: empirical review and new results by 
structural equation modeling. Schizophrenia bulletin, 37(suppl_2), S41–S54. [PubMed: 21860046] 

Sifneos PE (1972). Short-term psychotherapy and emotional crisis. Harvard University Press.

Solé B, Bonnin CM, Jiménez E, Torrent C, Torres I, Varo C, … & Vieta E (2018). Heterogeneity of 
functional outcomes in patients with bipolar disorder: a cluster-analytic approach. Acta 
Psychiatrica Scandinavica, 137(6), 516–527. [PubMed: 29508379] 

Tabarés-Seisdedos R, Balanzá-Martínez V, Sánchez-Moreno J, Martinez-Aran A, Salazar-Fraile J, 
Selva-Vera G, Rubio C, Mata I, Gómez-Beneyto M & Vieta E (2008). Neurocognitive and clinical 
predictors of functional outcome in patients with schizophrenia and bipolar I disorder at one-year 
follow-up. Journal of affective disorders, 109(3), 286–299. [PubMed: 18289698] 

Taylor GJ, Bagby RM, & Parker JD (1999). Disorders of affect regulation: Alexithymia in medical and 
psychiatric illness. Cambridge University Press.

Taylor GJ (1984). Alexithymia: concept, measurement, and implications for treatment. The American 
Journal of Psychiatry.

Thaler NS, Sutton GP, & Allen DN (2014). Social cognition and functional capacity in bipolar disorder 
and schizophrenia. Psychiatry research, 220(1), 309–314. [PubMed: 25200189] 

Üstün TB (Ed.). (2010). Measuring health and disability: Manual for WHO disability assessment 
schedule WHODAS 2.0. World Health Organization.

van der Meer L, van’t Wout M, & Aleman A (2009). Emotion regulation strategies in patients with 
schizophrenia. Psychiatry research, 170(2–3), 108–113. [PubMed: 19906439] 

Van’t Wout M, Aleman A, Bermond B, & Kahn RS (2007). No words for feelings: alexithymia in 
schizophrenia patients and first-degree relatives. Comprehensive psychiatry, 48(1), 27–33. 
[PubMed: 17145278] 

Weissman MM (1999). Social Adjustment Scale-self Report (SAS-SR): User’s Manual. Multi-Health 
Systems.

Wilkinson GS (1993). WRAT-3: Wide range achievement test administration manual. Wide Range, 
Incorporated.

Yatham LN, Torres IJ, Malhi GS, Frangou S, Glahn DC, Bearden CE, … & Ozerdem A (2010). The 
International Society for Bipolar Disorders–Battery for Assessment of Neurocognition (ISBD-
BANC). Bipolar disorders, 12(4), 351–363. [PubMed: 20636632] 

Ospina et al. Page 14

Psychiatry Res. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Yilmaz O, Ates MA, Semiz UB, Tutuncu R, Bez Y, Algul A, … & Cetin M (2016). Childhood traumas 
in patients with bipolar disorder: association with alexithymia and dissociative experiences. 
ANADOLU PSIKIYATRI DERGISI-ANATOLIAN JOURNAL OF PSYCHIATRY, 17(3), 188–
195.

Young RC, Biggs JT, Ziegler VE, & Meyer DA (1978). A rating scale for mania: reliability, validity 
and sensitivity. The British Journal of Psychiatry, 133(5), 429–435. [PubMed: 728692] 

Ospina et al. Page 15

Psychiatry Res. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Highlights

• Bipolar and schizophrenia groups scored lower on cognition compared to 

controls.

• Bipolar and schizophrenia groups scored lower on functioning compared to 

controls.

• Bipolar and schizophrenia groups scored higher on alexithymia compared to 

controls.

• Difficulties in identifying and describing feelings predicted everyday 

functioning.

• Difficulty in describing feelings predicted social functioning.
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Table 1.

Diagnostic Group Comparisons of Demographic, Clinical and Alexithymia Variables

Statistics

BD (n=56) SZ (n=45) HC (n=50) F or χ2 p

Diagnosis, n

 BD I 46 - -

 BD II 10 - -

 Schizophrenia - 23 -

 Schizoaffective - 22 -

Sex, n (%)

 Males 21 (37.5) 24 (53.3) 21 (42.0) 2.63 0.27

 Females 35 (62.5) 21 (46.7) 29 (58.0)

Race, n (%)

 Caucasian 21 (37.5) 10 (22.2) 14 (28.0) 2.90 0.24

 Non-Caucasian 35 (62.5) 35 (77.8) 36 (72.0)

Age, years 38.89 (12.83) 44.51 (12.40) 38.06 (12.84) 3.59 0.03

HC v. SZ; p=0.04

Age of onset, years 18.52 (6.72) 21.04 (10.18) - 2.24 0.14

Education, years 14.88 (2.86) 13.47 (2.29) 15.38 (1.91) 7.96 0.001

BD v. SZ; p=0.01

HC v. SZ; p<0.001

Depressive symptoms: HRSD 5.91 (5.96) 6.53 (5.27) 0.48 (1.22) 25.06 <0.001

HC v. SZ; p<0.001

BD v. HC; p<0.001

Manic symptoms: YMRS 2.02 (3.50) 2.29 (4.30) 0.38 (1.26) 4.98 <0.01

HC v. SZ; p=0.01

BD v. HC; p=0.003

Premorbid IQ: WRAT-3 104.45 (12.51) 98.24 (13.89) 105.60 (12.73) 4.35 0.02

BD v. SZ; p=0.05

HC v. SZ; p=0.02

Alexithymia BD (n=56) SZ (n=43) HC (n=50) F p

TAS-20 DIF 16.61 (7.78) 18.02 (6.71) 9.48 (4.06) 10.88 <0.001

BD v. HC; p<0.001

HC v. SZ; p<0.001

TAS-20 DDF 13.61 (4.93) 14.41 (4.66) 9.54 (4.36) 5.35 0.006

BD v. HC; p=0.007

HC v. SZ; p=0.003

TAS-20 EOT 18.32 (5.00) 19.67 (4.86) 16.38 (4.46) 2.27 0.11

TAS-20 Total Score 48.54 (13.86) 52.12 (12.34) 35.40 (10.42) 10.26 <0.001

BD v. HC; p<0.001

HC v. SZ; p<0.001

Note: Data are given as mean (standard deviation).
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BD, Bipolar Disorder I/II; SZ, Schizophrenia/Schizoaffective; HC, Healthy Control; HRSD, Hamilton Rating Scale for Depression; YMRS, Young 

Mania Rating Scale; WRAT-3, Wide Range Achievement Test-3rd Edition; TAS, Toronto Alexithymia Scale; DIF, Difficulty identifying feelings; 
DDF, Difficulty describing feelings; EOT, Externally-oriented thinking. Only significant comparisons are listed.

Psychiatry Res. Author manuscript; available in PMC 2020 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ospina et al. Page 19

Table 2.

Diagnostic Group Comparisons of Neurocognitive, Social Cognitive and Functioning Variables

Statistics

BD SZ HC F p

Neurocognition n=53 n=42 n=49

Processing Speed 44.47 (11.50) 40.14 (7.93) 49.51 (12.80) 4.79 0.01

BD v. HC; p=0.05

HC v. SZ; p=0.002

Attention/Vigilance 39.02 (12.08) 39.05 (11.19) 45.90 (11.56) 5.18 0.007

BD v. HC; p=0.002

HC v. SZ; p=0.03

Working Memory 40.77 (11.08) 38.86 (12.20) 45.37 (12.0) 2.20 0.12

Visual Learning 42.32 (11.79) 39.71 (10.99) 44.73 (14.08) 1.34 0.27

Verbal Learning 47.30 (12.79) 40.58 (8.69) 48.55 (11.24) 4.88 0.01

BD v. SZ; p=0.01

HC v. SZ; p=0.004

Reasoning/Problem-Solving 46.08 (11.39) 40.76 (8.64) 43.71 (9.39) 2.44 0.09

Composite Score 43.33 (8.66) 39.85 (7.11) 46.30 (8.43) 4.29 0.02

HC v. SZ; p=0.004

Social Cognition n=53 n=41 n=50

MSCEIT
a 46.48 (10.17) 38.91 (11.93) 49.22 (10.17) 3.17 0.05

BD v. SZ; p=0.02

HC v. SZ; p=0.03

RMET 25.68 (4.39) 23.20 (5.41) 25.50 (5.45) 1.09 0.34

ERT (% correct)

 Happy 69.06 (19.24) 66.34 (16.85) 64.15 (19.22) 0.06 0.94

 Sad 71.67 (18.50) 67.76 (20.84) 70.81 (20.0) 0.15 0.86

 Anger 78.71 (17.79) 70.81 (19.61) 75.97 (22.12) 0.41 0.66

 Disgust 62.94 (19.78) 60.57 (23.84) 63.13 (25.31) 0.46 0.64

 Fear 50.26 (22.0) 45.20 (21.13) 49.24 (25.14) 0.12 0.89

 Surprise 55.13 (14.02) 53.47 (16.54) 53.81 (16.08) 0.77 0.46

Functioning

WHODAS n=56 n=41 n=50

 Communicating 23.07 (17.84) 24.80 (18.80) 6.00 (10.14) 10.36
<0.001
BD v. HC; p<0.001
HC v. SZ; p<0.001

 Getting Around 18.57 (18.85) 21.10 (22.18) 4.10 (7.80) 2.71 0.07

 Self-Care 12.28 (14.98) 8.08 (12.67) 0.63 (2.28) 4.95
0.01
BD v. SZ; p=0.03
BD v. HC; p=0.004

 Getting Along 23.48 (20.00) 25.61 (18.51) 5.10 (8.42) 8.04
<0.001
BD v. HC; p=0.002
HC v. SZ; p<0.001

 Life Activities-Home 29.46 (26.29) 16.62 (16.45) 7.87 (13.53) 8.96 <0.001
BD v. SZ; p=0.002
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Statistics

BD SZ HC F p

BD v. HC; p<0.001

 Participation in Society 28.91 (17.64) 24.54 (18.24) 4.50 (7.99) 13.94
<0.001
BD v. HC; p<0.001
HC v. SZ; p=0.001

 Overall Score 22.63 (12.90) 20.12 (12.00) 4.70 (6.52) 15.56
<0.001
BD v. HC; p<0.001
HC v. SZ; p<0.001

SAS-SR n=56 n=43 n=50

 Social Leisure 2.45 (0.77) 2.86 (0.72) 1.96 (0.51) 8.02
0.001
BD v. SZ; p=0.004
HC v. SZ; p<0.001

 Relationships-extended family 1.97 (0.78) 2.07 (0.61) 1.46 (0.46) 4.73
0.01
BD v. HC; p=0.02
HC v. SZ; p=0.004

 Total Score 2.21 (0.59) 2.38 (0.51) 1.64 (0.35) 11.90
<0.001
BD v. HC; p<0.001
HC v. SZ; p<0.001

Note: Data are given as mean (standard deviation).

BD, Bipolar Disorder I/II; SZ, Schizophrenia/Schizoaffective; HC, Healthy Control; MSCEIT, Mayer-Salovey-Caruso Emotional Intelligence Test; 
RMET, Reading the Mind in the Eyes Test; ERT, Emotion Recognition Test; WHODAS, World Health Organization Disability Assessment 
Schedule 2.0; SAS-SR, Social Adjustment Scale-Self Report.

a
BD (n=54), SZ (n=45), HC (n=50). Only significant comparisons are listed.
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Table 3.

Correlations between Illness Course, Alexithymia, and Functioning Variables

BD
(n = 56)

SZ
(n = 45)

Age Age of Onset Illness Length Total # of Mood 
Episodes Age Age of Onset Illness Length

TAS: DIF −0.27* −0.26 −0.12 0.31 0.01 0.07 −0.05

TAS: DDF −0.28* −0.17 −0.18 0.26 0.26 −0.08 0.29

TAS: EOT 0.12 −0.26* 0.25 0.14 −0.12 0.00 −0.11

TAS: Total Score −0.20 −0.30* −0.04 0.32 0.05 0.01 0.04

WHODAS

 Communicating −0.26 0.13 −0.32* 0.05 −0.07 0.05 −0.10

 Getting Around 0.20 0.14 0.12 −0.05 0.19 0.04 0.14

 Self-Care −0.11 0.01 −0.12 0.09 0.12 0.04 0.08

 Getting Along −0.23 −0.14 −0.15 −0.05 0.19 0.08 0.12

 Life Activities-Home 0.06 0.08 0.01 −0.12 0.30* 0.26 0.08

 Participation in Society −0.02 −0.08 0.02 0.32 0.07 0.09 −0.00

 Overall Score −0.08 0.04 −0.10 0.04 0.26 0.11 0.16

SAS-SR

 Social Leisure −0.14 −0.11 −0.08 −0.04 −0.08 0.29 −0.29

 Relationships-extended family −0.24 −0.33* −0.07 0.12 −0.12 0.02 −0.12

 Total Score −0.17 −0.27* −0.03 −0.01 −0.14 0.20 −0.28

BD, Bipolar Disorder I/II; SZ, Schizophrenia/Schizoaffective; TAS, Toronto Alexithymia Scale; DIF, Difficulty identifying feelings; DDF, 
Difficulty describing feelings; EOT, Externally-oriented thinking; WHODAS, World Health Organization Disability Assessment Schedule 2.0; 
SAS-SR, Social Adjustment Scale-Self Report

*
p<.05;

**
p<0.01;

***
p<0.001.
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Table 4.

Stepwise Hierarchical Linear Regressions Assessing Effects of Neurocognition, Social Cognition, and 

Alexithymia on Functioning

WHODAS Total Score SAS-SR Total Score

N=128 N=132

Predictors B (SE) β (p) B (SE) β (p)

HRSD 1.11 (0.19) 0.41 (<0.001) 0.03 (0.01) 0.30 (0.001)

Diagnosis −6.41 (2.06) −0.23 (0.002) −0.33 (0.11) −0.28 (0.002)

Processing Speed 0.18 (0.09) 0.16 (0.04) 0.00 (0.01) 0.05 (0.56)

Attention/Vigilance 0.04 (0.09) 0.04 (0.62) 0.00 (0.01) 0.07 (0.44)

Working Memory −0.12 (1.00) −1.04 (0.24) 0.01 (0.01) 0.20 (0.05)

Visual Learning −0.05 (0.08) −0.05 (0.51) −0.01 (0.00) −0.14 (0.13)

Verbal Learning −0.08 (0.08) −0.07 (0.34) −0.01 (0.00) −0.10 (0.27)

Reasoning/Problem-Solving 0.02 (0.09) 0.12 (0.86) −0.00 (0.01) −0.03 (0.76)

MSCEIT 0.09 (0.09) 0.07 (0.98) −0.00 (0.01) −0.03 (0.76)

RMET 0.20 (0.20) 0.09 (0.23) 0.01 (0.01) 0.09 (0.32)

ERT% Happy 0.12 (0.05) 0.16 (0.02) 0.00 (0.00) 0.02 (0.76)

ERT% Sad 0.02 (0.05) 0.02 (0.74) 0.00 (0.00) 0.07 (0.37)

ERT% Anger −0.09 (0.06) −0.12 (0.12) −0.00 (0.00) −0.06 (0.53)

ERT% Disgust 0.00 (0.05) 0.00 (0.94) −0.00 (0.00) −0.12 (0.20)

ERT% Fear 0.01 (0.04) 0.02 (0.79) −0.00 (0.00) −0.06 (0.49)

ERT% Surprise −0.06 (0.07) −0.07 (0.38) 0.00 (0.00) 0.09 (0.34)

TAS-20 DIF 0.35 (0.17) 0.19 (0.04) −0.00 (0.01) −0.03 (0.80)

TAS-20 DDF 0.53 (0.24) 0.20 (0.03) 0.03 (0.01) 0.26 (0.02)

TAS-20 EOT 0.14 (0.18) 0.05 (0.43) 0.02 (0.01) 0.13 (0.10)

F 12 34*** 6.40***

R2 0.69 0.52

WHODAS, World Health Organization Disability Assessment Schedule 2.0; SAS-SR, Social Adjustment Scale-Self Report; HRSD, Hamilton 
Rating Scale for Depression; MSCEIT, Mayer-Salovey-Caruso Emotion Intelligence Test; RMET, Reading the Mind in the Eyes Test; ERT, 
Emotion Recognition Test; TAS-20, Toronto Alexithymia Scale; DIF, Difficulty identifying feelings; DDF, Difficulty describing feelings; EOT, 

Externally-oriented thinking; R2, Variance.

*
p<.05;

**
p<0.01;

***
p<0.001.
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