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Abstract

People with schizophrenia (SCZ) and bipolar disorder (BD) have challenges in self-evaluation of 

their cognitive and functional performance (introspective accuracy). They also manifest response 

biases, with tendencies toward overestimation. This study aimed to examine objective test 

performance, momentary judgments of performance, momentary confidence, and subsequent 

global judgments of performance on a metacognitive version of the Wisconsin Card Sorting Test 

(WCST). This sample included 99 participants with SCZ and 67 with BD. After each of the 64 

WCST trials, participants reported whether they believed their sort was correct and how confident 

they were in that judgment, they then received performance feedback. After completion of the 

entire task, participants generated a global performance judgment. On average, the SCZ group got 

31 sorts correct, reporting being correct on 49 whereas the BD group got 37 trials correct but 

reported being correct on 53. For participants with BD, sorting performance correlated with trial x 

trial accuracy judgments, confidence, and predicted global judgments. For SCZ participants, 

performance minimally correlated with trial x trial accuracy judgments, confidence, and global 

judgments, while trial x trial confidence was strongly associated with trial x trial accuracy 

*Corresponding Author: Philip D. Harvey, PhD, Miller School of Medicine, University of Miami, 1120 NW 14th Street, Suite 1450, 
Miami, FL 33136 US (telephone: 305-243-4094; fax: 305-243-1619; pharvey@miami.edu.
Author contributions.
Drs. Harvey, Pinkham, Moore, Ackerman, and Depp designed the study. Dr. Harvey ran the data analyses in consultation with Ms. 
Mohsin, Perez, and Tercero. Ms. Mohsin, Perez, and Tercero wrote the first draft of the manuscript. All authors have reviewed and 
edited the paper and approve the final version.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered 
which could affect the content, and all legal disclaimers that apply to the journal pertain.

HHS Public Access
Author manuscript
J Psychiatr Res. Author manuscript; available in PMC 2022 August 01.

Published in final edited form as:
J Psychiatr Res. 2021 August ; 140: 436–442. doi:10.1016/j.jpsychires.2021.06.016.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



judgments (r=.58). Our findings suggest that confidence in participants with BD is correlated with 

task performance, whereas in SCZ confidence was entirely associated with self-generated 

performance judgments. SCZ participants manifested challenges with utilization of feedback. 

Global judgments of performance were predicted by task performance and confidence for BD 

participants, with performance and confidence judgments occurring prior to generation of the 

global performance judgments.

Keywords

Schizophrenia; Bipolar Disorder; Executive Functioning; Introspective Accuracy; Introspective 
Bias

1. Introduction

Introspective Accuracy (IA) is defined as an individual's ability to evaluate their own 

abilities, skills, everyday functional performance, and decision-making skills (Harvey and 

Pinkham, 2015), referenced by objective information. While IA refers to the degree of 

accuracy in self assessments, it does not index the nature of response biases in cases of 

inaccuracy. The direction of bias in case of failures in IA can be overestimation or 

underestimation and is referred to as Introspective Bias (IB). These two concepts are related 

because if an individual has impaired self-assessment (IA) they could either over or 

underestimate (IB) their abilities (Silberstein & Harvey, 2019). Harvey and Pinkham (2015) 

evaluated the applicability of judgements of IA to clinical, functional and social cognitive 

domains. Although introspective accuracy encompasses various domains, it is not 

necessarily a global trait of an individual, and an individual may have awareness or biases in 

one domain but not in others (Gilleen et al., 2011).

Prior studies have reported that individuals with schizophrenia (SCZ) often lack awareness 

of their clinical symptoms. Interestingly, Medalia et al. (2009) found that participants with 

schizophrenia had relatively less awareness of their level of neurocognitive deficit compared 

to awareness of symptoms. In their sample, 70% had full insight into their clinical symptoms 

while only 27% demonstrated awareness of their neurocognitive deficits and the direction of 

bias was on overestimation bias. It is important to note that participants with SCZ who lack 

clinical insight can characterize delusions and hallucinations on the part of others as 

implausible experiences, such as in the classic study by Rokeach (1964). Recent studies have 

also shown that impaired social cognition and functioning is not related to lack of 

understanding of socially normative behavior (Langdon et al., 2014).

Several previous studies have demonstrated that individuals with SCZ manifest a strong 

overestimation bias during performance-based assessments. Pinkham et al. (2018) reported 

that higher levels of confidence in social cognitive decision making across two different tests 

accounted for 14% and 17% of the variance in poorer social outcomes, while accuracy on 

those same tasks accounted for less than 1% of the variance in social functioning. Jones et 

al. (2019) found that participants with SCZ overestimated their social cognitive performance 

at every level of accuracy. Of note, 18% of participants with SCZ reported with 100% 

confidence that they were correct on every item of the task, while these participants were the 
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poorest performers. Badal et al. (2021) used machine learning strategies to compare social 

cognitive performance, confidence, and effort in order to identify the optimally 

discriminating elements of task performance to differentiate healthy people and participants 

with schizophrenia. Confidence ratings were twice as efficient as task performance for 

discriminating the groups Perez et al. (2020) found that overconfidence in social cognitive 

performance predicted poorer performance on multiple tasks of neurocognition and social 

cognition. Overconfidence may lead to worse performance by inducing failures to adjust 

efforts when faced with tasks varying in difficulty (Cornacchio et al., 2017). Another 

possibility for the relationship between overconfidence and poor performance in participants 

with SCZ is a bias toward using self-generated rather than objectively obtained information, 

which we explore further in this study.

Comprehensive models of self-assessment in neuropsychiatric conditions have addressed 

several elements of metacognition. Essentially synonymous to IA, one of these processes is 

referred to as “metacognitive monitoring accuracy” (Koren et al., 2005). Other elements of 

these more comprehensive models include 'monitoring resolution' (the correlation within 

each subject between the confidence in each given sort and the actual correctness of this 

sort), and 'control sensitivity' (the correlation within each subject between the confidence in 

each given sort and the judgment of whether it is correct or not). However, these constructs 

are stretched in situations where participants report that they believe that are correct on all 

task items and have 100% confidence in the accuracy of judgments. These models make a 

critical assumption, that participants use all sources of information and attempt to generate 

an objectively derived estimate of their performance.

These multiple impairments in self-awareness and positive response biases have functional 

implications. Individuals with SCZ may experience interpersonal challenges because 

overconfidence leads to a disconnect between how they perceive themselves and how others 

view them (Lysaker et al., 1998). For example, Gould et al. (2015) found that overestimation 

of cognitive and functional capacity performance was more strongly correlated with 

everyday function than with performance on the ability measures. Silberstein et al. (2018) 

similarly found that overly positive introspective biases when judging social cognitive 

abilities was a better predictor of social everyday disability than actual performance on 

social cognitive tasks.

Impairments in self-assessment are found in other conditions in addition to SCZ (Varga et 

al., 2007). There has been considerably less research on all forms of IA in BD compared to 

schizophrenia. Pini et al. (2001) reported that people with SCZ did not differ from people 

with BD in terms of clinical insight. Strassnig et al. (2018b) found that in participants with 

BD, those who were unemployed or not living independently did not self-report more 

disability than those with current milestone achievements in these two domains.

In our earlier studies (e.g., Cornacchio et al., 2017; Gould et al., 2015; Jones et al., 2019) 

participants did not receive trial x trial feedback on their performance, although they rated 

their confidence in the accuracy of their proximal response on each trial. Thus, in those 

studies, there was no possibility of self-correcting confidence or later accuracy judgments 

following feedback regarding performance. The present study adopted a different strategy. 
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We adapted a multi-trial executive functioning test, the metacognitive Wisconsin Card 

Sorting Test (WCST; Koren et al., 2004), that we had previously employed (Gould et al., 

2015). We made some modifications to the test, in that after each of the 64 sorts, the 

participant was asked to make an accuracy judgment about their sort. They were then asked 

about their confidence in this accuracy judgment and were then provided performance 

feedback (correct/incorrect). At the end of the assessment, they were asked to provide a 

global judgment about their performance on the task and then asked to provide a similar 

global judgment about how a “typical person” would do on this task.

In these analyses we intentionally did not relate item x item accuracy to item x item 

judgments and item x item confidence, seeking instead to see if global indices of 

performance, judgment, and confidence predicted global judgments regarding cognitive 

ability. We also assessed psychosis, negative symptoms of reduced emotional experience, 

and depression. Several models of the origin of psychotic symptoms implicate impaired 

momentary judgements as a possible origin and very low levels of depression have been 

reported to correlate with a highly positive functional IB in participants with SCZ (Harvey et 

al., 2017b; Harvey et al., 2019; Siu, et al., 2015). In contrast, in a pilot study of participants 

with BD, higher levels of depression were associated with negative IB compared to clinician 

ratings (Harvey et al., 2015).

We had several hypotheses. We hypothesized that participants in both groups would manifest 

impaired introspective accuracy combined with a positive introspective bias, leading to 

overestimations of total accuracy. We hypothesized that higher average confidence ratings 

would be related to poorer overall performance, in line with our previous findings in SCZ 

participants. We hypothesized that that average confidence ratings across trials would be 

correlated more strongly with total scores for accuracy judgments than with actual 

performance. We also hypothesized that global judgments about task performance would be 

correlated with total scores for confidence and total scores on accuracy judgments, but not 

by total performance. In terms of symptom correlations, we expected that very low levels of 

clinically rated depression would correlate with positive IB and that psychotic symptoms 

would correlate with impairments in IA.

2. Methods

2.1 Participants

Participants who met DSM-V criteria for Schizophrenia, Schizoaffective Disorder, or 

Bipolar Disorder (I or II), with or without current or previous psychotic symptoms, 

participated in this study. All schizophrenia spectrum patients were grouped into a single 

group, as were the BD participants. They were recruited at three different sites: The 

University of Miami Miller School of Medicine (UM), the University of California San 

Diego (UCSD), and The University of Texas at Dallas (UTD). UM participants were 

recruited from the Jackson Memorial Hospital-University of Miami Medical Center and the 

Miami VA Medical Center. UCSD participants were recruited from the UCSD Outpatient 

Psychiatric Services clinic, a large public mental health clinic, the San Diego VA Medical 

Center, and other local community clinics and by word of mouth. UTD participants were 

recruited primarily from Metrocare Services, a non-profit mental health services 
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organization in Dallas County, TX, and from other local clinics. The study was approved by 

each University’s respective Institutional Review Board, and all participants provided 

written informed consent. Diagnostic information was collected by trained interviewers 

using the Mini International Neuropsychiatric Interview (MINI; Sheehan et al., 1998) and 

the psychosis module of the Structured Clinical Interview for DSM Disorders-5 (SCID-5; 

First et al., 2015), and a local consensus procedure was used to generate final diagnoses.

2.2 Inclusion/Exclusion Criteria

To be eligible, participants had to meet criteria for one of the disorders mentioned above. 

Individuals with BD also had to meet a staging model severity of 3 or higher, indicating at 

least one mood episode recurrence or incomplete remission from a first-episode (Frank et 

al., 2014). Participants were also required to be clinically stable (i.e. no hospitalizations) for 

a minimum of 6 weeks and to be on a stable medication regimen for a minimum of 6 weeks 

with no dose changes >20% for a minimum of 2 weeks. All antipsychotics or antipsychotic 

combinations were accepted.

For participants in both diagnostic groups exclusion criteria included: (1) history of or 

current medical or neurological disorders that may affect brain functioning (e.g., CNS 

tumors, seizures, or loss of consciousness for over 15 minutes), (2) history of or current 

intellectual disability (IQ<70) or pervasive developmental disorder according to the DSM-5 

criteria, (3) presence of substance use disorder not in remission for at least six months, (4) 

visual or hearing impairments that interfere with assessment, and (5) lack of proficiency in 

English. Participants with a Wide Range Achievement Test-3rd edition (WRAT-3; Jastak, 

1993) grade equivalent score of less than 8th grade were also not enrolled.

2.3 Clinical Assessments

2.3.1 Depression Symptoms.—We used a common clinician rated depression 

assessment, the Montgomery-Asberg Depression rating scale (MADRS; Montgomery and 

Asberg, 1979). MADRS ratings were generated on the day of the cognitive assessment 

procedure.

2.3.2 Psychotic Symptoms.—Severity of symptoms was evaluated with the Positive 

and Negative Syndrome Scale (PANSS; Kay et al., 1987), which was administered in its 

entirety by trained raters and on the same day as the MADRS and the testing procedure. The 

PANSS consists of 30 items with 3 subscales: positive symptoms, negative symptoms, and 

general psychopathology. Each item was scored on a 7-point (1–7) Likert scale. These raters 

had extensive experience in other studies of participants with severe mental illness and were 

trained to high reliability for both the MADRS and the PANSS (ICC>.80) by the study PI 

(Pinkham). For the MADRS we used the total score, and the primary PANSS symptoms of 

interest were the psychosis items generated by the Marder et al. (1997) factor analysis: P1, 

P2, P3, P5, P6, G9.

2.3.3 Negative Symptoms.—Khan and colleagues (2017) generated a two-factor 

model of negative symptoms measured by the PANSS, identifying dimensions of expressive 

deficits and experiential deficits. This model is clinically relevant as the reduced emotional 
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experience factor has been shown to predict variance in everyday functioning in several 

different samples (Harvey et al., 2017a; Strassnig et al., 2018a) and to respond to 

pharmacological treatment (Harvey et al., 2020). The items in the PANSS Reduced 
Emotional Experience factor are: Emotional Withdrawal (N2), Passive/Apathetic Social 

Withdrawal (N4) and Active Social Avoidance (G16).

2.3.4 Metacognitive Wisconsin Card Sorting Test.—This test was similar to that 

developed by Koren et al. (2004). There were 64 sorts to be performed. After each sort, to 

measure IA, the participant was asked “Did you get it correct?” and answered with a yes/no 

response. Then the participants were asked to provide a confidence judgment on a 1–5 

(1=0%, 5=100%) scale as to their confidence in the correctness of their accuracy judgment. 

Participants were provided feedback about their response on a yes/no basis after they had 

provided both accuracy and confidence judgments. After completion of this assessment, 

which was administered as part of an array of neurocognitive, social cognitive, social 

competence, and functional capacity measures to be reported later, they were asked “How 

did you do on this test?”, rated with a 1–100 rating, indexed from 1 (very poorly), 50 (about 

like the typical person), 100 (perfect). A final question was “How would the typical person 

do on this test?”, also rated with a 1–100 scale. Thus, there were 5 dependent variables, three 

of which were collected on a trial x trial basis: correct sorts (0–64), accuracy judgments 

regarding correct sorts (0–64), mean trial-by-trial confidence ratings (1–5 range) and two 

variables collected afterwards: global assessment of personal performance referenced to the 

typical person (1–100 range), and estimates of the “typical person’s” performance (1–100 

range). We also calculated a difference score reflecting IA and IB, by subtracting the number 

of trials on which the participant reported that they were correct from their actual 

performance.

2.4 Data Analyses.

Statistical Analyses were performed using IBM SPSS version 26. We used t-tests to compare 

the three clinical symptom variables and scores on the 5 IA variables as well as the IB 

difference score between participants with SCZ and BD. We used a single sample t-test 

within each sample to examine the difference between WCST Performance and Trial x trial 

accuracy judgments to see if these differences were significantly different from zero and in 

which direction.

We then computed Pearson product-moment correlations, in the two groups separately, 

between the 5 WCST variables, the two difference scores (Performance judgments, Global 

judgments), psychotic symptoms, depression, and reduced emotional experience. Using 

Fisher’s r to Z transformation, we compared the size of the correlations between WCST 

performance and trial x trial accuracy judgments and trial x trial confidence across the two 

groups. Finally, we constructed a hierarchical regression model, wherein we predicted 

average confidence scores with WCST performance and trial-by-trial self-reported 

performance. This model was designed to examine correlates of confidence ratings. Then we 

predicted global performance judgments with WCST performance, trial-by-trial accuracy 

judgments, and trial-by-trial confidence ratings.
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3. Results.

Descriptive information on the individuals with BD (n=67) and SCZ (n=99) is presented in 

Table 1. Participants with BD had more education and higher WRAT-3 reading scores than 

the participants with SCZ. In terms of functional milestones, participants with BD were 

more likely to have ever been married or equivalent, with no significant differences in 

current residential or employment status. Participants with SCZ had higher scores on 

psychosis and reduced emotional experience, and there was no difference in MADRS scores 

between the groups.

The 5 WCST performance and self-assessment variables are presented in Table 2. As can be 

seen, participants with BD out-performed the participants with SCZ on the number of 

correct sorts. However, were no group differences in trial x trial accuracy judgments, trial-

by-trial confidence, global judgments of personal performance, and global judgments of 

difficulty or the two difference scores. For both the SCZ and BD participants, the number of 

positive accuracy judgments was significantly higher than WCST performance, both t>9.57, 

both p<.001, reflecting statistically significant impairment in introspective accuracy and a 

statistically significant positive introspective bias.

As there were sex and race differences between the samples, we examined 5 all of the main 

outcomes variables with sex x Diagnosis and race x diagnosis analyses of variance. All 

effects of sex and sex interactions were non-significant, all F<3.25, all p>.07. All effects of 

racial status and racial status were similarly non-significant, all F<1.95, all p>.09

3.1 Pearson Correlations

In contrast to our hypotheses, none of the correlations between the WCST Variables, 

MADRS scores, Psychosis, and Reduced Emotional experience were statistically significant 

in either group, all r<.18, all p>.08. Intercorrelations for the WCST variables are presented 

in Table 3. For participants with SCZ, the number of correct WCST sorts was significantly, 

but modestly, correlated with trial-by-trial accuracy judgments, impressions of personal 

global performance, and impressions of general difficulty, but was unrelated to trial-by-trial 

confidence. In contrast, trial-by-trial accuracy judgments were more substantially correlated 

with trial x trial confidence and global judgments. For participants with BD, correct WCST 

sorts were correlated with all other variables, including confidence. Accuracy judgments 

were correlated with all of the other variables other than judgments of task difficulty for the 

general population. Trial-by-trial confidence was correlated with all other variables as was 

global personal judgments regarding performance.

Overestimation of performance was correlated with poorer accuracy in the SCZ participants 

and was positively correlated with trial x trial accuracy judgments, trial x trial confidence, 

and global judgments of performance. In the BD participants the correlation between 

overestimation and reduced accuracy was significant but smaller. However, trial x trial 

confidence was not correlated with over-estimation global performance judgments were 

negatively related to overestimated performance on a trial x trial basis
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Using Fisher’s r to Z transformation, we compared the size of the correlations between 

WCST performance and trial x trial accuracy judgments and trial x trial confidence across 

the two groups. The correlation between WCST performance and a trial x trial accuracy 

judgment were significantly higher in the BD participants than in the SCZ participants, 

z=2.01, p<.05, and the correlation between WCST performance and trial x trial confidence 

was also significantly higher in the BD participants, z=2.69, p=.004. The difference in the 

size of the correlations between greater overestimation and lower accuracy was significant 

across the two samples, z=1.99, p<.05, and difference between the correlations between 

overestimation and global judgments of performance was significant as well, z=6.18, 

p<.001.

3.2 Regression Models

The regression models predicting trial-by-trial confidence and global judgments of personal 

performance are presented in Table 4. As can be seen in the table, in participants with SCZ 

the regression model examining trial-by-trial confidence ratings was statistically significant, 

F (1,97)=48.49, p<.001. Accuracy judgments entered the model, accounting for 33% of the 

variance (p<.001), but WCST performance did not enter the model. For participants with 

BD, the model was also significant overall, F (2,64) =13.00, p<.001. WCST performance 

entered the model first, accounting for 24% of the variance (p<.001), and trial x trial 

accuracy judgments entered second, accounting for 5% of the variance (p=.038).

For prediction of global performance judgments in the participants with SCZ, the overall 

model was significant, F (2,94) =38.95, p<.001. Trial x trial confidence entered the model 

first, accounting for 26% of the variance (p<.001), while trial x trial accuracy judgments 

entered second, accounting for 20% of the variance (p<.001). For the participants with BD, 

the regression was also significant, F (2,64) =36.96, p<.001. All three predictors entered the 

model, with WCST performance accounting for 57% of the variance (p<.001), trial x trial 

confidence ratings accounting for an additional 4% (p=.012), and trial x trial accuracy 

judgments accounting for an additional 2% (p=.045).

4. Discussion

Overall, participants with SCZ and BD tended to overestimate their cognitive test 

performance by about 50% on a momentary basis. This difference between task performance 

and trial x trial judgments was statistically significant in both groups. Furthermore, the level 

of trial x trial confidence was very high (4 out of 5), given the number of errors in both 

groups (52% and 42% respectively). The BD participants had significantly better 

performance on the test than the participants with SCZ, but there were no group differences 

in the trial-by-trial IA or IB ratings, trial-by-trial confidence, global judgments of personal 

performance, and global judgments of task difficulty. Thus, while groups differed in 

performance, they did not differ in IA or IB for momentary assessment of their WCST 

performance.

The major difference between the groups was in the association of accuracy on the task with 

correlates of both trial x trial confidence and global judgments regarding their performance. 

Both groups of participants generated global performance judgments that were correlated on 
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a zero-order basis with the accuracy of their performance as well as their trial x trial 

confidence and their trial x trial accuracy judgments. However, the shared variance for 

performance and accuracy judgments was only 4% for the participants with SCZ, compared 

to over 25% for the participants with BD. In participants with BD, regression analyses 

confirmed that WCST performance was the single best predictor of their global judgments, 

while in the participants with SCZ, the regression analysis suggested that task performance 

did not contribute to global estimates of ability when trial x trial confidence and trial x trial 

accuracy judgments were considered. Additionally, trial x trial confidence ratings were not 

independently related to task performance in the SCZ participants, while for participants 

with BD, performance on the WCST was the largest predictor of trial-by-trial confidence.

Solving the WCST requires the participant to understand a sorting concept, based on the 

abstract information provided by each card, and utilize feedback from the outcome of the 

previous trial. Previous studies on the WCST have suggested that that low scores on this task 

in participants with severe mental illness typically result from a failure to shift from 

incorrect category choices after receiving error feedback (Goldberg and Weinberger, 1988). 

Furthermore, verbal working memory performance is associated with WCST performance, 

suggesting that failures to use feedback may be due to failure to remember the feedback 

(Gold et al., 1997). Participants with BD apparently were incorporating the feedback 

provided, since their WCST performance was significantly better than the participants with 

SCZ and was also significantly more associated with trial x trial confidence and accuracy 

judgements. For patients with BD, this incorporation of feedback is reflected by the fact that 

the more that they overestimated their performance on a trial x trial basis, the poorer were 

their global judgments of their performance. In contrast, the patients with SCZ did not 

appear to incorporate the provided feedback into their momentary judgements, their trial x 

trial confidence, or their global judgments of their performance. Previously, Prentice et al. 

(2008) found that in patients with SCZ, impaired use of feedback is evident as early as the 

first four trials of the WCST. In the Prentice et al. study, participants with SCZ were less 

accurate than healthy individuals, and performance in those early sorts predicted their 

overall task performance

In our study, the participants with schizophrenia apparently remembered their impressions 

regarding their trial x trial performance, because their judgments about their global 

performance, generated after the task was completed, were substantially correlated with 

these indices. This is consistent with previous studies where participants with SCZ seem 

biased toward recollection of self-generated responses compared to those that originated 

from external sources (Vinogradov et al., 1997). Related studies have found that participants 

with SCZ arrive at judgements with less evidence and are more likely to be convinced of the 

accuracy of their judgements compared to healthy participants. Consequently, misjudgments 

may be exaggerated when conclusions are reached rapidly and firmly held, as reported by 

Moritz et al. (2006, 2012, 2014, 2015) and this effect may be increased when self-generated 

versus other generated information needs to be discriminated.

Participants with BD over estimated their performance on a trial x trial basis over the 

duration of the assessment period. Although they appeared to incorporate feedback from 

task performance into their subsequent global judgments of their performance, they still 
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faced challenges in the momentary ability to render accurate performance judgments. Thus, 

tendencies toward responding affirmatively when incorrect may reflect the impulsive 

cognitive style commonly reported in patients with BD.

Participants with SCZ have been previously reported to fail to adjust their effort to match 

task difficulty. Cornacchio et al. (2017) proposed that the source of this failure to adjust is 

that participants with SCZ may have a universal challenge in estimating the difficulty of 

tasks. In this study, task difficulty did not vary over time, but people with SCZ appeared to 

be less able to utilize performance feedback to improve their performance. The inability to 

use feedback among individuals with SCZ may also identify a mechanism of impaired IA in 

that tendencies to overestimate abilities will not be corrected in the face of contradictory 

evidence.

A further important finding from this study is the proportion of participants with 

schizophrenia who generated trial x trial performance estimates that were extraordinarily 

high, with accompanying confidence estimates. Fifty percent of the participants with SCZ 

reported that they were correct 75% of the time or more and 12 participants (13%) reported 

that they were correct on 100% of their sorts. Confidence ratings for the 50% of participants 

with SCZ who reported that were correct on 75% or more of their WCST sorts averaged 4.7 

on a 5-point scale; not one of these participants had a mean confidence rating of less than 4.0 

(80% or more confident). For the participants with schizophrenia who reported that they 

were correct on all sorts, their mean performance was consistent with the SCZ group as a 

whole (M=30.5) and 11/12 had a mean confidence rating of 5/5.

The limitations to this analysis include the participant groups not being of equal sizes with 

more participants with SCZ than there are participants with BD. There were differences in 

racial and sex distributions that were not associated with performance on the task variables. 

Moreover, participants could have a diagnosis of SCZ, schizoaffective disorder, BD (type 1 

and type 2) with or without psychotic features. This task was performed in a battery with 

other tasks which will be reported upon later. Without healthy controls we cannot determine 

the level of objective impairment in WCST performance, but our primary focus was on self-

assessment rather than performance.

5. Conclusions

Previous studies have found that participants with SCZ arrive at judgements with less 

evidence and are more likely to be convinced of the accuracy of their judgements than 

healthy participants. Consequently, misjudgments may be exaggerated when conclusions are 

reached rapidly and firmly held, as reported by Moritz et al. (2006, 2012, 2015). We found 

that both participants with SCZ and BD show poor IA. In SCZ, global judgements of 

competence appear to be based on momentary accuracy judgements rather than task 

performance, despite trial x trial feedback. An over-riding positive introspective bias 

suggests that feedback regarding performance may not be considered in generation of 

accuracy judgments. In contrast, participants with BD appeared to generate global 

judgements regarding their performance that were related to their performance more than 

their momentary judgments, while adjusting their global judgments based on performance-
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related feedback. Thus, interventions to improve IA in SCZ should probably focus on 

sensitivity to feedback and consideration of external information. Classic studies attempting 

to remediate WCST deficits in people with schizophrenia have focused on this strategy, but 

did not address the challenge of failures to use momentary information about performance to 

adjust response biases while performing the test.
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Table 1

Descriptive and Demographic Information on Participants

Schizophrenia Bipolar Disorder

n=99 n=67

M SD M SD t p

Age 41.98 10.44 39.22 11.75 1.63 .11

Years of Education 12.53 2.32 14.22 2.64 4.42 <.001

Mothers Education 13.05 3.54 13.67 3.67 1.81 .069

WRAT-3- Standard Score 95.42 11.85 102.13 11.70 3.67 <.001

MADRS Score 10.38 10.93 13.26 11.06 2.87 .004

Reduced Emotional Experience 6.48 3.10 4.90 2.28 3.65 <.001

SCZ BD X2 p

Sex (% Female) 48 69 8.22 .004

Racial Status (%)

 Caucasian 32 53 15.27 .009

 African American 54 25

 Asian 2 3

 Native American, Hawaiian, Alaskan 1 1

 Other, Multiple, Unknown 11 12

Ethnic Status

 Hispanic 24 29 0.64 .42

 Non-Hispanic 76 81

Ever Married or Equivalent 49 70 7.14 .007

Financially Responsible 71 70 0.02 .88

Unemployed for More for more than one year 60 45 2.74 .10

J Psychiatr Res. Author manuscript; available in PMC 2022 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tercero et al. Page 15

Table 2

Performance on WCST Variables in Participants with Schizophrenia and Bipolar Illness

Schizophrenia Bipolar Illness

M SD M SD t p d

N=99 N=67

Correct Sorts (out of 64) 30.67 11.61 36.95 11.77 3.39 <.001 .72

Positive Accuracy Judgments (out of 64) 49.44 17.27 53.30 15.56 1.47 .14 .22

Difference of Self-Reported And Correct Sorts 18.77 18.56 16.34 13.98 0.91 .37 .14

Mean Confidence Rating: Trial × trial (1–5 range) 3.97 0.77 4.01 0.74 0.39 .70 .05

Global Judgment: Personal Performance (0–100) 52.58 24.77 57.95 24.19 1.35 .18 .23

Global Judgment: Performance of General Population 59.39 24.79 59.65 21.21 0.71 .94 .01
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Table 4

Results of Regression analyses Predicting Trial-by-Trial Confidence and Global Performance Judgments

Participants with Schizophrenia

 Dependent Variable Step Predictor R2
Incremental R2

total t p

 Trial-by-Trial Confidence 1 Accuracy Judgments .33 .33 6.96 <.001

 Dependent Variable Step Predictor

 Global Performance Judgments 1 Trial × Trial Confidence .26 .26 6.25 <.001

2 Accuracy Judgments .20 .46 5.79 <.001

Participants with Bipolar Illness

 Dependent Variable Step Predictor R2
Incremental R2

total t p

 Trial-by-Trial Confidence 1 WCST Performance .24 .24 2.93 .005

2 Accuracy Judgments .05 .29 2.11 .038

 Dependent Variable Step Predictor

 Global Performance Judgments 1 WCST Performance .57 .57 7.51 <.001

2 Trial × Trial Confidence .04 .61 3.12 .003

3 Accuracy Judgments .02 .63 2.05 .045

Note. Higher levels of self-reported trial-by-trial accuracy judgments in bipolar participants were negatively correlated with global judgments of 
performance.
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