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Neuropsychological predictors of performance-based measures 
of functional capacity and social skills in individuals with severe 
mental illness

Zanjbeel Mahmooda, Cynthia Z. Burtona,1, Lea Vellaa,2, and Elizabeth W. Twamleyb,c,†

aSDSU/UC San Diego Joint Doctoral Program in Clinical Psychology

bDepartment of Psychiatry, University of California San Diego

cCenter of Excellence for Stress and Mental Health, VA San Diego Healthcare System

Abstract

Neuropsychological abilities may underlie successful performance of everyday functioning and 

social skills. We aimed to determine the strongest neuropsychological predictors of performance-

based functional capacity and social skills performance across the spectrum of severe mental 

illness (SMI). Unemployed outpatients with SMI (schizophrenia, bipolar disorder, or major 

depression; n=151) were administered neuropsychological (expanded MATRICS Consensus 

Cognitive Battery), functional capacity (UCSD Performance-Based Skills Assessment-Brief; 

UPSA-B), and social skills (Social Skills Performance Assessment; SSPA) assessments. Bivariate 

correlations between neuropsychological performance and UPSA-B and SSPA total scores showed 

that most neuropsychological tests were significantly associated with each performance-based 

measure. Forward entry stepwise regression analyses were conducted entering education, 

diagnosis, symptom severity, and neuropsychological performance as predictors of functional 

capacity and social skills. Diagnosis, working memory, sustained attention, and category and letter 

fluency emerged as significant predictors of functional capacity, in a model that explained 43% of 

the variance. Negative symptoms, sustained attention, and letter fluency were significant predictors 

of social skill performance, in a model explaining 35% of the variance. Functional capacity is 

positively associated with neuropsychological functioning, but diagnosis remains strongly 

influential, with mood disorder participants outperforming those with psychosis. Social skill 

performance appears to be positively associated with sustained attention and verbal fluency 
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regardless of diagnosis; however, negative symptom severity strongly predicts social skills 

performance. Improving neuropsychological functioning may improve psychosocial functioning in 

people with SMI.
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schizophrenia; bipolar disorder; major depressive disorder; cognition; functioning

Introduction

The mounting economic burden associated with severe mental illnesses (SMI) is evidenced 

not only in the direct costs of hospital inpatient stays and prescription medications, but also 

in the ever-increasing indirect costs (e.g., need for caregivers, loss of productivity) 

associated with functional disability among people with schizophrenia, bipolar disorders, 

and major depressive disorder (Cloutier et al., 2016; Greenberg et al., 2015; Miller et al., 

2014). Cognitive deficits are a prominent feature of psychiatric disorders and are considered 

to play a significant role in functional outcomes of people with SMI (Millan et al., 2012), 

underscoring the importance of interventions targeting cognitive impairments to improve 

psychosocial functioning.

An extensive body of research has demonstrated impairments in such cognitive domains as 

speed of processing, attention/vigilance, learning and memory, and executive functioning 

within people with schizophrenia (Fioravanti et al., 2012; Keefe and Harvey, 2012), 

depression (Rock et al., 2014; Roiser et al., 2012), and bipolar disorder (Bora and Pantelis, 

2015; Depp et al., 2012). As evidenced by the extant literature, assessment of cognitive 

functioning has been largely conducted in line with current diagnostic categories (e.g., 

DSM-5). However, recent work investigating transdiagnostic factors suggests shared 

influences on cognitive impairment across disorders (Harvey et al., 2016). Several studies 

have demonstrated cognitive impairments to be associated with deficits in functional 

capacity and social cognition across these disorders (Baune and Malhi, 2015; Bowie et al., 

2008; Brüne, 2005; Depp et al., 2012; Green, 2006; Jaeger et al., 2006; McIntyre et al., 

2013; Schretlen et al., 2000; Wolf et al., 2010; Zobel et al., 2010), and have suggested that 

neurocognitive abilities may be stronger predictors of psychosocial functioning than are 

clinical symptoms or demographic variables. Although increased understanding of 

relationships between cognition and everyday functioning has led to several studies 

examining the impact of different neurocognitive abilities on everyday functional skills and 

social cognition within these psychiatric populations (Allen et al., 2015; Baune and Malhi, 

2015; Mucci et al., 2017; Zobel et al., 2010), no study to date has examined the predictive 

utility of neurocognitive variables in explaining functional ability and social skills in 

schizophrenia, bipolar disorder, and major depressive disorder simultaneously.

Considering the transdiagnostic presentation of cognitive impairments, and associated 

deficits in psychosocial functioning, understanding the differential relationship of individual 

neuropsychological abilities with functional capacity and social skills can lead to targeted 

cognitive remediation within people with SMI. As such, the current study aimed to 
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determine the strongest neuropsychological predictors of performance-based functional 

capacity and social skills performance across the spectrum of SMI.

Material and Methods

Participants

The University of California, San Diego Institutional Review Board approved study 

procedures and participants signed informed consent forms before participation. The 

investigation was carried out in accordance with the latest version of the Declaration of 

Helsinki. 151 unemployed outpatients with SMI were enrolled as part of a supported 

employment study (56 with schizophrenia or schizoaffective disorder, 37 with bipolar 

disorder, and 58 with major depressive disorder). Inclusion criteria were: 1) ≥ 18 years old; 

2) literate and fluent in English; 3) DSM-IV diagnosis confirmed via Structured Clinical 

Interview for DSM-IV (First et al., 2002) or Mini International Neuropsychiatric Interview 

(Sheehan et al., 1997); 4) unemployed and interested in working. Table 1 provides the 

demographic and clinical characteristics of the sample. Data from these participants have 

been used in prior publications (Puig et al., 2016; Thomas et al., 2017; Twamley et al., 

2017); however, the multiple regression analyses presented in this paper have not been 

published previously. The following assessments were conducted at the beginning of the 

supported employment study, prior to any interventions.

Neuropsychological measures

Premorbid intellectual ability was measured by the Wide Range Achievement Test-III 

(WRAT-III) – Reading subtest (Wilkinson, 1993). Neuropsychological functioning was 

measured by the cognitive subtests of the MATRICS Consensus Cognitive Battery (MCCB; 

Nuechterlein et al., 2008). The MCCB includes tests of processing speed (Trail Making Test, 

Part A [TMT-A]; Brief Assessment of Cognition in Schizophrenia Symbol-Coding [BACS-

SC]; and Category Fluency), sustained attention (Continuous Performance Test—Identical 

Pairs [CPT-IP]), working memory (Wechsler Memory Scale-III Spatial Span [WMS-III SS] 

and University of Maryland Letter-Number Span [LNS]), verbal learning (Hopkins Verbal 

Learning Test—Revised [HVLT-R]), visual learning (Brief Visual Memory Test—Revised 

[BVMT-R]), and executive functioning (Neuropsychological Assessment Battery [NAB] 

Mazes). All T-scores were corrected for age and education. The MCCB provides mean T-

scores for domains measured by more than one test; however, given the exploratory nature of 

our analyses, we examined the predictive utility of individual tests across domains in 

explaining functional capacity and social skills performance. Additional tests of executive 

functioning were included to more comprehensively measure this multidimensional 

construct: switching was measured by the Trail Making Test, Part B (TMT-B; Heaton et al., 

2004) T-score; letter fluency was measured using the letters F, A, and S (FAS; Heaton et al., 

2004) T-score; reasoning and set-switching were measured with the Wisconsin Card Sorting 

Test-64 card version (WCST-64; Kongs et al., 2000) T-score for total errors. The Memory 

for Intentions Screening Test (MIST) percentile score was used as a measure of prospective 

memory ability (Raskin, 2004).
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Functional Skills and Symptom Severity

The University of California, San Diego Performance-Based Skills Assessment-Brief 

(UPSA-B; Mausbach et al., 2007) was used to measure performance-based functional 

capacity in the domains of financial management and communication; scores range from 0 

to 100, with higher scores reflecting better performance. The Social Skills Performance 

Assessment (SSPA; Patterson et al., 2001) was used to measure social skills relevant to 

neutral and adversarial situations; scores range from 2 to 10, with higher scores reflecting 

better performance. The Positive and Negative Syndrome Scale (PANSS; Kay et al., 1987) 

was used to measure the severity of positive and negative symptoms of psychosis, and 

depressive symptom severity was measured using the Hamilton Depression Rating Scale 

(HAM-D; Hamilton, 1967).

Statistical analyses

All variables were normally distributed. Independent samples t-tests and Chi-square tests 

were conducted to examine demographic and clinical characteristics between diagnosis 

groups (i.e., major depression, bipolar disorder, and schizophrenia-spectrum disorders; see 

Table 1). Bivariate Pearson correlations between individual tests of neuropsychological 

functioning (i.e., neuropsychological measures, including premorbid intellectual ability), 

psychiatric symptom severity, education, and the total UPSA-B score and average SSPA 

score were conducted. Neuropsychological tests that were significant at p<0.05 at the 

bivariate level were entered as predictors of UPSA-B and SSPA in forward selection 

stepwise regression models, along with associated psychiatric symptom severity variables 

and diagnostic category (major depression coded as 1; bipolar disorder coded as 2; 

schizophrenia-spectrum disorders coded as 3). Additionally, years of education was also 

included in the model given its demonstrated association with UPSA-B performance 

(Mausbach et al., 2010; Vella et al., 2017). There were significant demographic differences 

by diagnostic group in gender and racial/ethnic minority status (ps<0.05); however, these 

were not included within the regression models given the use of standardized t-scores. Prior 

to analyses, model assumptions were checked, including screening for outliers and 

evaluating for multicollinearity, with tolerance values of <0.40 and variance inflation factor 

values of >2.5 suggestive of multicollinearity (Allison, 2012). Analyses were conducted 

using SPSS version 24.0.

Results

Group comparison on neuropsychological variables and performance-based measures of 

functional capacity and social skills demonstrated that the mood disorders group (i.e., major 

depression and bipolar disorder) performed significantly better than did the schizophrenia-

spectrum disorder group, except for specific measures within the executive function and 

working memory domains. Specifically, the groups did not differ on the NAB Mazes, Trail 

Making Test, Part B, and WMS-III Spatial Span tests. Moreover, the major depression group 

endorsed more depressive symptoms compared to the schizophrenia-spectrum disorders 

group and both mood disorder groups reported fewer positive and negative symptoms of 

psychosis compared to the schizophrenia-spectrum disorders group (all ps<0.05). Bivariate 

correlations determined significant positive associations between most neuropsychological 
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tests and UPSA-B and SSPA total scores (see Table 2 for correlation coefficients). For the 

UPSA-B, forward entry stepwise analysis found diagnosis, LNS, CPT-IP, Category Fluency, 

and FAS to be significant predictors of UPSA-B performance. Jointly, these variables 

accounted for 43% of the variance [F(5, 139) = 20.69, p < .001, R2 = .427, η2 = .406], with 

LNS uniquely accounting for 24% of the variance [F(1,143) = 44.50, p < .001, R2 = .237], 

diagnosis 11% [F(1,142) = 24.76, p < .001, R2 = .113], CPT-IP 3% [F(1,141) = 7.74, p = .

006, R2 = .034], Category Fluency 3% [F(1,140) = 6.01, p = .015, R2 = .025], and FAS 2% 

[F(1,139) = 4.11, p = .045, R2 = .017].

For the SSPA, forward entry stepwise regression analysis identified negative symptom 

severity, FAS, and CPT-IP to be significant predictors of SSPA performance. Together, these 

variables accounted for 35% of the variance [F(3,141) = 25.79, p < .001, R2 = .354, η2 = .

341], with negative symptoms uniquely accounting for 25% of the variance [F(1,143) = 

47.71, p < .001, R2 = .250], FAS 7% [F(1,142) = 14.89, p < .001, R2 = .071], and CPT-IP 

3% [F(1,141) = 7.20, p = .008, R2 = .033]. Table 3 presents the partial regression coefficients 

for each predictor of variance in UPSA-B and SSPA performance in all aforementioned 

models.

Discussion

The primary goal of the current study was to determine the strongest neuropsychological 

predictors of performance-based functional capacity and social skills performance in a 

sample of individuals with SMI. Considering the transdiagnostic presentation of cognitive 

impairments in psychiatric disorders, and associated deficits in psychosocial functioning, 

understanding the differential relationship of individual neuropsychological abilities with 

functional ability and social skills provides a means to target cognitive remediation within 

people with SMI.

The results demonstrated most cognitive domains to be positively correlated with UPSA-B 

and SSPA scores. Consistent with prior work, clinical symptoms did not emerge as 

important predictors of functional capacity (Schretlen et al., 2000). Regression analyses 

indicated a unique contribution of neuropsychological domains in predicting functional 

capacity as measured by the UPSA-B. Specifically, working memory, sustained attention, 

category fluency, and letter fluency emerged as significant predictors of functional capacity, 

along with diagnosis. This result suggests that the varied cognitive impairments seen within 

SMI provide additional predictive utility in explaining functional ability and that a diagnosis 

of schizophrenia predicts worst functional capacity compared to a diagnosis of a depression 

or bipolar disorder. Recent research suggests neuropsychological course to independently 

predict functional outcomes across major psychiatric conditions (Lee et al., 2015). As such, 

the predictive utility of diagnosis may be underscored by findings demonstrating shared 

cognitive impairments in schizophrenia and mood disorders to be generally less severe in 

mood disorders as compared to schizophrenia (Millan et al., 2012). Furthermore, these 

findings generate preliminary evidence in the identification of targets of neuropsychological 

interventions aimed at improving functional capacity.
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Consistent with previous findings, negative symptoms (as assessed by the PANSS) emerged 

as the strongest predictor of social skills performance (Jackson et al., 1989; Robertson et al., 

2014). However, regression analyses also indicated a unique, albeit minimal, contribution of 

neuropsychological domains in predicting social skills performance as measured by the 

SSPA, with letter fluency and sustained attention emerging as unique, significant 

neuropsychological predictors above and beyond diagnosis. These findings suggest that 

neuropsychological rehabilitation targeting these cognitive domains may improve social 

skills and, by extension, long-term functional outcomes in patients with SMI (Baune and 

Malhi, 2015; McIntyre et al., 2013; Mucci et al., 2017).

It is important to note that, unlike for UPSA-B, diagnosis did not emerge as an important 

predictor of SSPA performance; although negative symptoms did. The significance of 

negative symptoms in explaining social skills performance has been extensively supported 

within schizophrenia literature (Jackson et al., 1989; Robertson et al., 2014). Although not 

explicitly termed as negative symptoms, problems such as social withdrawal and apathy 

have been associated with poor social functioning in mood disorders as well (Kupferberg et 

al., 2016). Recent investigations of transdiagnostic models of negative symptom 

phenomenology further support the stronger role of these clinical symptoms over diagnosis 

by demonstrating the non-pathognomonic nature of negative symptoms (Strauss and Cohen, 

2017), underscoring the importance of examining clinical phenotypes independently of 

diagnostic entities.

There are limitations to the current study that must be acknowledged. We used a test of 

reading ability to estimate premorbid IQ, which may be affected by multiple factors (Griffin 

et al., 2002). The study employed performance-based measures of functional capacity and 

social skills and did not directly assess work, educational, or psychosocial outcomes. 

Additionally, negative symptoms were assessed by the PANSS, which does not discriminate 

between primary and secondary negative symptoms (e.g., negative symptoms secondary to 

depression). The sample lacked a control comparison group and the use of the MCCB meant 

that the remaining neuropsychological abilities of sustained attention, verbal learning, and 

visual learning were only assessed using one test per domain; future studies may consider 

using additional measures of these constructs. Additionally, for domains tested by more than 

one measure, the lack of significance across all measures may be the result of differential 

psychometric properties, such as sensitivity to deficits (Gold and Dickinson, 2013). 

Although our results suggest a differential relationship between neuropsychological abilities 

and psychosocial outcomes, further research is needed to determine whether improvements 

in these cognitive domains contribute to change in functional outcomes. Despite these 

limitations, the study generates preliminary evidence for a transdiagnostic consideration of 

the role of neurocognitive deficits in predicting functional and social abilities in people with 

SMI.

Although there is evidence suggestive of a common determinant of neuropsychological 

abilities and functional capacity within schizophrenia and bipolar disorder (Harvey et al., 

2016), our study aimed at conducting a fine-grained analysis of the relationship between 

these constructs in a sample of individuals diagnosed with schizophrenia, bipolar disorder, 

and major depression. Furthermore, there remains a lack of consensus regarding the factor 
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structure of neuropsychological and functional capacity tests in SMI (Czobor et al., 2007; 

Gladsjo et al., 2004; Schretlen et al., 2013). Nevertheless, Harvey et al (2016) remains the 

largest study to date to find a single factor structure in an investigation that excluded 

individuals with major depression.

This is the first study, to our knowledge, to examine the differential relationship between 

individual neuropsychological domains and functional capacity and social skills in MDD, 

BD, and SZ simultaneously. The varied cognitive deficits common to these psychiatric 

disorders complicates the task of discovering effective treatments (Millan et al., 2012), thus, 

contributing to the rising costs associated with SMI. The study findings coincide with prior 

investigations of cognitive impairment associated with functional ability and social 

cognition. The current study holds important clinical implications in its use of a 

transdiagnostic approach: data from this study offer neuropsychological targets for 

intervention across diagnostic categories, providing an attractive alternative to diagnosis-

specific treatments that stretch limited resources in medical centers and outpatient facilities. 

Furthermore, our findings suggest that neuropsychological abilities, as well as diagnosis, 

play a significant role in predicting the functional abilities of individuals with differential 

diagnoses (i.e., mood versus psychosis), with neuropsychological abilities having greater 

predictive utility as compared to diagnosis in explaining social skills of people with SMI. 

These results suggest prioritization of cognitive deficits within working memory, category 

fluency, sustained attention, and verbal fluency domains in the evaluation and management 

of SMI. Although cognitive training programs have demonstrated efficacy in improving 

memory and attention (Twamley et al., 2012), as well as negative symptoms (Ventura et al., 

2017), further research is necessary to determine efficacy of such programs in improving 

fluency performance, given its significance in psychosocial functioning. Verbal fluency is 

understood as a multifactorial construct, with underlying executive functioning, processing 

speed, and working memory components contributing to performance (Unsworth, Spillers, 

& Brewer, 2011). Therefore, the limited efficacy of cognitive training programs may be due 

to lack of identified mechanisms or insufficient targets to influence changes in this domain. 

Our findings highlight the clinical and scientific importance of determining targeted 

cognitive interventions to improve psychosocial functioning within psychiatric disorders.

Supplementary Material

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

• Neuropsychological abilities are correlated with functional capacity and 

social skills performance in people with severe mental illnesses.

• Working memory performance was the strongest predictor of functional 

capacity.

• Negative symptom severity was the strongest predictor of social skills 

performance.
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Table 2

Pearson correlations between UPSA-B, SSPA, and neuropsychological measures (N = 151)

UPSA-B SSPA

SSPA .407** -

Education (years) .278** .185*

PANSS positive −.228** −.123

PANSS negative −.318** −.491**

HAM-D .091 .103

TMT-A .282** .167*

BACS-SC .370** .283**

Category Fluency .374** .299**

CPT-IP .449* .366**

WMS-SS .270** .183*

LNS .479** .254**

HVLT-R .335** .221**

BVMT-R .247** .095

NAB Mazes .144 −.004

TMT-B .259** .180*

WCST-64 .302** .180*

MIST .210** .175*

FAS .171* .361**

Premorbid IQ .380** .193*

*
p < .05;

**
p < .01

UPSA-B=University of California, San Diego Performance-based Skills Assessment-Brief; SSPA=Social Skills Performance Assessment; TMT-
A=Trail Making Test, Part A; BACS-SC=Brief Assessment of Cognition in Schizophrenia, Symbol-Coding; CPT-IP=Continuous Performance Test
—Identical Pairs; WMS-III SS=Wechsler Memory Scale-III Spatial Span; LNS=Letter-Number Span; HVLT-R=Hopkins Verbal Learning Test—
Revised; BVMT-R=Brief Visual Memory Test—Revised; NAB Mazes= Neuropsychological Assessment Battery; TMT-B=Trail Making Test, Part 
B; WCST-64=Wisconsin Card Sorting Test-64 card version; MIST=Memory for Intentions Screening Test; premorbid IQ (Wide Range 
Achievement Test-III [WRAT-III] – Reading subtest).
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Table 3

Significant predictors of functional capacity (UPSA-B) and social skills performance (SSPA)

UPSA-B

b t p-value 95% CI

LNS .23 2.78 .006 .066, .390

Diagnosis −3.99 −4.64 <.001 −5.690, −2.288

CPT-IP .20 3.05 .003 .071, .333

Category Fluency .28 3.11 .002 .101, .453

FAS −.18 −2.03 .045 −.354, −.004

SSPA

b t p-value 95% CI

PANSS negative −.05 −5.79 <.001 −.072, −.035

FAS .01 2.86 .005 .004, .024

CPT-IP .01 2.68 .008 .003, .018

Bold font denotes p < 0.05. UPSA-B=University of California, San Diego Performance-based Skills Assessment-Brief; SSPA=Social Skills 
Performance Assessment; LNS=Letter-Number Span; Diagnosis (Major Depression [1]; Bipolar Disorder [2]; Schizophrenia-spectrum Disorders 
[3]); CPT-IP=Continuous Performance Test—Identical Pairs.
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