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Abstract

Objectives—Schizophrenia participants generate self-reports of their competencies that differ 

from objective information. They may base their reports on momentary moods or experiences 

rather than objective data. Theories of delusion formation implicate overconfidence during self-

assessment as a cause.

Methods—Ecological momentary assessment (EMA) was used to sample activities and 

experiences in 101 participants with schizophrenia up to 3 times a day for 30 days. Each 

survey asked where and with whom they were, what they were doing, and moods and psychotic 

symptoms they were experiencing. Self-reports and observer ratings of competence in work and 

everyday activities were collected.

Results—Being home was associated with self-reports of better functioning in activities and 

work skills (p<.001) and being alone correlated with better self-reported functioning in activities 
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(p<.001). Participants who reported more occurrences of hearing voices, paranoid ideation, and 

other psychotic symptoms reported their functioning as better (p<.001).

Implications—Schizophrenia was marked by a disconnect between momentary activities and 

self-assessments. Being home more was associated with better self-reported functioning on 

tasks that are only performed away from home. Psychotic symptoms were associated with 

overestimation, consistent with previous theories positing that overconfidence and suspension of 

plausibility assessment may be associated with psychotic experiences.
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1. Introduction

The current search for impactful treatments for schizophrenia requires a focus on whether 

treatments improve a participant’s day to day functioning. There is consensus that current 

functional assessment methods do not accurately capture daily functioning behaviors of 

participants with schizophrenia (Bowie et al., 2007; Leifker et al., 2010; Ben-Zeev et al., 

2012). One reason is the widespread reliance on participants with schizophrenia’s self-report 

of activities, competencies, and symptoms, with substantial evidence that these reports do 

not relate substantially to milestone achievements (Gould et al., 2013), concurrent clinician 

assessments (Durand et al., 2015), or even momentary data collected regarding social 

behaviors and directly related to subsequent self-reports of social outcomes (Durand et al., 

2021). Bridging the gap between accurate momentary reports and biased global judgments 

is a major goal of functional outcomes assessment research, particularly if a quantitative 

competence judgment is the goal. Convergence between performance-based assessments 

of competence and validated experience measures and self-assessment of performance are 

often referred to as “introspective accuracy” (IA; Harvey and Pinkham, 2015).

Individuals with schizophrenia, on average, manifest response biases when evaluating their 

abilities, commonly overestimating, or underestimating their functioning. This phenomenon 

is referred to as introspective bias (IB) (Silberstein and Harvey, 2019). Introspective bias 

applies to participant’s self-assessment of cognitive abilities, functional abilities, social 

cognition, and social outcome and has been shown to be related to wide-ranging impacts 

on performance and functioning. A high level of confidence in self-reports evaluating 

performance with has been found to be correlated with worse performance on performance-

based social cognitive and neurocognitive tests (Jones et al., 2020; Perez et al., 2020), as 

well as to correlate with reduced levels of achievement of functional milestones (Gould et 

al., 2013) and worse every day social functioning (Durand et al., 2021). Current moods 

are also associated with introspective bias, as participants with schizophrenia who report 

minimal levels of sadness, both on clinical rating scales (Harvey et al., 2017; Siu et al., 

2014) and in daily EMA assessments of mood (Jones et al., 2021) commonly have a positive 

introspective bias that spans everyday functioning and global assessments of their cognitive 

abilities.
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EMA assessments wherein participants report on their functioning as well as having their 

locations monitored with mobile phone global positioning satellite (GPS) sensors has 

been accomplished recently. There was substantial concurrence between EMA reports of 

activities and GPS data regarding geolocation (Depp et al., 2019; Raugh et al., 2021) and 

combining GPS and other passively collected information with EMA paging data increases 

the convergence between clinical negative symptoms ratings and EMA information (Raugh 

et al., 2020). We recently reported on the convergence between GPS location information 

and mood states, showing that the combination of these two strategies can evaluate how 

people feel when leaving home and returning (Parrish, et al., 2020), with an eye toward 

developing personalized intervention strategies focusing on the reasons for staying home and 

avoiding social contact.

In this study, EMA paging was used to examine the momentary correlates of self-reported 

and observer-reported global capabilities in daily activities and work in a sample of 

participants with schizophrenia. By collecting EMA information on social context, location, 

activities, mood states and symptoms, we captured an objective stream of information that 

was obtained prospectively and prior to the collection of self-reports and observer reports 

of functioning. We had previously reported on self-reported everyday social functioning and 

self-reported social cognitive abilities in this sample, finding that there was essentially zero 

correlation between up to 90 ratings of where the participants were and who they were with 

and self-reported social functioning (Durand et al., 2021). Further, we found that participants 

who were more commonly home and alone reported that they had better social functioning 

and social cognitive abilities than ratings generated by observers. Further, participants in 

the study who were more commonly away from home in the presence of another person 

rated themselves as less socially competence than those participants who were home and 

alone. In summary, we observed both failure to consider momentary experiences when 

generating global self-assessments as well as an introspective bias toward self-reporting 

better functioning in the subgroup of participants who were more commonly home and 

alone.

In this report, we approach two new topics. First, we relate the occurrence of momentary 

psychotic symptoms to global assessments of functioning, with a specific focus on everyday 

activities and work functioning. Continuing to consider also social context, we examined 

the number of surveys responded to while home and alone and related these to self-reports 

and observer reports of important activities measured with our everyday functioning rating 

scale, many of which cannot realistically be performed while at home (e.g., transportation, 

shopping). We limited our analyses to our participants with schizophrenia because of the 

lower prevalence of psychosis in our bipolar participants. We tested several hypotheses. 

First, we expected that higher prevalence and severity of momentary psychotic symptoms 

would be associated with overestimation of functioning, consistent with models of delusion 

formation that suggest that failure to consider objective information and overestimating 

competencies are associated with paranoid symptoms (Moritz et al., 2014; 2015). We 

also expected that there would be minimal correlation between leaving home on a regular 

basis with self-reports of competence in performing activities that can only be performed 

away from home such as transportation and shopping and engagement in work, while also 

expecting a positive introspective bias in individuals who were commonly home and alone. 
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Thus, we expected that momentary information on activities would minimally influence 

global self-reports of functioning at the end of the assessment period.

Methods

2.1 Overview of methods

The methods for this overall study have been described previously (Durand et al., 2021). 

At the beginning of the study, participants received clinical and diagnostic assessments. 

Then, they began the 30-day EMA period. After the 30 days, the participants visited for a 

follow-up where a repeated clinical assessment was done, as well as a performance-based 

assessment of functioning. Participants also completed a variety of self-reports regarding 

their everyday functioning and other relevant abilities at the end of study assessment.

2.2 Participants

Participants who met DSM-V criteria for Schizophrenia or schizoaffective disorder, were 

enrolled in in this study. Participants 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). 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). More information on the diagnostic 

process is presented in previous papers and demographic information is in supplemental 

table 1.

2.3 Exclusion Criteria

Participants were excluded if they met the following criteria: (1) history of or current 

medical or neurological disorders that may affect brain functioning, (2) history of or current 

intellectual disability, which includes developmental disorder according to the DSM-V 

criteria, (3) presence of substance use disorder not in remission for at least 6 months, (4) 

visual or hearing impairments that interfere with assessment, and (5) unable to read or write 

English.

2.4 Study Assessments

2.4.1 Real-World Functioning—was rated with the 31-item version of the Specific 

Levels Of Functioning (SLOF; Schneider and Struening, 1983). The SLOF is an observer- or 

self-rated assessment of functioning. A trained rater administered the measure to participants 

to obtain a self-report of functioning. Each item was rated from 1-5, with higher scores 

reflecting better functioning. Two subscales in SLOF (activities and work skills) were used 

as the dependent outcomes of interest in this study. In the activities subscale, participants 

were asked to rate their level of independence in performing various skills such as household 

chores, use of public transportation, using the telephone, handling personal finances, basic 

reading, and writing, travelling from home every day without getting lost, use of medical 

and community resources, managing their own medications, and shopping. The activities 

score ranged from 11 to 55, with higher scores reflecting greater independence. The work 

skills scores ranged from 6 to 30 and asked about skills that are needed to be successfully 
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employed. High contact informants were asked to fill out an identical survey and used 

their knowledge of the participant to rate the functioning of the participants. A consensus 

judgment was derived by a research coordinator taking the reports of the patient, and the 

informant and using it, combined with their observations of the participant, to generate 

ratings.

2.4.2 EMA Procedures.—A Samsung smartphone with Android OS was used to deliver 

the EMA surveys. Patients could use their own phone or one that was provided by the 

investigators. Participants received text messages with weblinks to EMA surveys, 3 times 

daily for 30 days, with data instantly uploaded to a cloud-based data capture system. 

All responses were time-stamped. EMA surveys were check-box questions asking about 

experiences and behaviors since the previous survey. The messages were delivered at 

random intervals separated by at least 2 hours but were adjusted to accommodate each 

participant’s sleep and wake schedule. Responses were allowed up to 1 hour after the 

message was delivered.

The first question in each EMA survey asked participants whether they were home or 

away, and the second asked whether they were alone or with someone else, and if so, 

with whom? A customized survey followed, tailored to activities that could be performed 

at home, with or without another person, or away from home. The first assessment of 

the day set the timeframe as “today” and the subsequent two surveys asked about “Since 

the last survey”. At each timepoint, participants were asked to report their mood (sad, 

happy, relaxed, anxious), and positive symptoms of schizophrenia (hearing voices, special 

powers, receiving messages, mind reading [including having one’s mind read and reading 

others’ minds], and paranoid feelings. We previously published data on this sample indicting 

that EMA based ratings of psychosis were both well-correlated with clinical ratings of 

psychopathology generated with the Positive and Negative Syndrome Scale (PANSS; Kay et 

al., 1987) ratings captured close in time to the EMA surveys and that there was no reactive 

effect of EMA surveys, with EMA psychosis items remaining stable over up to 90 surveys 

over 30 days (Harvey et al., 2021). All symptoms were reported on a 1-7 scale, with higher 

scores representing worse severity. Here we focus on the occurrence of psychotic symptoms, 

as we have reported on mood states previously (Jones et al., 2021). We aggregated and 

averaged the severity of the three delusions other than paranoia, so that we had three 

psychosis variables: paranoia, hearing voices, and other delusions that were collected across 

all EMA surveys.

2.5 Data Analyses

Hierarchical modeling analyses were performed using the SPSS edition 28 Generalized 

Linear Models (GLM) module (IBM, 2021). There were two crucial dependent variables: 

Self-reported work functioning and self-reported everyday activities. We also evaluated 

subgroups (Accurate estimators, overestimators and under-estimators) based on convergence 

of participants’ self-reports with the consensus generated ratings. These three subgroups, 

like those originally defined by Bowie et al. (2007), were based on participants self-ratings 

compared to the consensus ratings. Accurate estimators were designated as being within 

0.75 standard deviations (SD) in either direction on the composite of the consensus rating, 
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overestimators rated their functional skills greater than 0.75 SD over the rating, and under-

estimators rated their functional skills at least 0.75 SD less than the consensus ratings.

The critical predictor variables were the number of surveys answered at home, alone, and 

the home x alone interaction term, and the mean severity of the psychosis items across the 

surveys Hierarchical Linear Modeling (HLM) models were used to predict the self-reported 

everyday functioning variables using independent variables listed above. Study day (1-30) 

and time of day (1-3) was entered as the repeated factors, with subject entered as a random 

intercept. Sex and age were entered as fixed covariates. The experiences of psychotic 

symptoms were collected at each survey, as were responses based on social context (home or 

away; Alone vs. with someone). For each model, the omnibus test to determine that the fitted 

model improved on the intercept only model was used. The significance of each variable in 

the context of the overall model was reported.

3. Results

As we have reported on these participants previously, the demographic information is 

presented in supplemental table 1. There were a total of 6,814 survey responses from people 

with schizophrenia that had analyzable data, with adherence to surveys at 75%.

During the 90 potential timepoints captured by EMA, 30% of the surveys reported the 

presence of hallucinations, 39% reported paranoid ideation and 31% reported one of the 

other psychotic symptoms. 51% of the participants overestimated and 28% underestimated 

their competence in performing everyday activities compared to the consensus judgments 

and 59% of the participants overestimated and 27% underestimated their work skills. 

Table 1 presents the scores for everyday functioning and work skills as reported by the 

participants and the consensus rating. As can be seen in the table, there were no overall 

differences between observer reports and self-reports for everyday activities but participants 

with schizophrenia overestimated their work skills (p<.001). Participants were home for 

64% of the surveys and alone for 54% of the surveys. As can be seen in the table, mean 

severity scores for the psychotic symptoms were relatively low, but all 7 severity levels were 

represented across the surveys for each of these symptoms.

Table 2 presents the results of the multi-level modeling of self-reported everyday activities 

and work skills, including the adjusted means for the significant effects. As can be seen in 

the table, both analyses found significant omnibus effects. Significant covariate effects of 

age, (both X2 >7.70, both p<.001), but not sex (both X2 <1.74, both p>.18) were found. For 

self-reported activities, being home, being alone, and being home alone all were associated 

with reports of significantly better performance of everyday activities. Being home more 

commonly was also associated with significantly higher self-reported work functioning. 

Follow-up contrasts found that being home alone was associated with significantly higher 

self-reported functioning in everyday activities than being away from home while alone. For 

work functioning, the largest overestimation difference was between being home and alone 

and away from home with someone.

Gohari et al. Page 6

Psychiatry Res. Author manuscript; available in PMC 2023 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Since the overestimators constituted 50% or more of the sample in both functional domains, 

we examined whether the accurate and underestimating two groups differed on any of the 

critical predictor variables. Using t-tests, we compared the means across all EMA samples 

for hallucinations, paranoia, and other psychotic symptoms across accurate self-assessors 

and underestimates for both work and everyday activities. We found that none of these t-tests 

were significant, all t<.60, all p>.28. Thus, we created two groups, overestimators and all 

others and compared them in both functional domains in similar HLM analyses using home, 

alone, and mood and psychotic symptoms as predictors. The results of these analyses are 

presented in table 3. As can be seen in the table, the participants who overestimated their 

competence in everyday activities were different from the other participants in terms of 

being home more, alone more, and reporting more psychotic symptoms across indices 

of psychosis. For participants who overestimated their work performance, being home 

more and all indices of psychosis were increased in the participants who overestimated 

their work performance. Thus, the only difference in findings for self-assessment of work 

performance compared to self-assessment of everyday functioning was that being alone was 

not associated with overestimation.

4. Discussion

More than half of participants with schizophrenia overestimate their competence by 0.75 

SD compared to observer ratings. This overestimation is similar in prevalence across the 

two different domains of everyday functioning. Symptomatic correlates of overestimation 

include more severe delusions and hallucinations compared to participants who do not 

overestimate. Similarly, being more commonly at home was associated with overestimation 

in both domains, with being alone more commonly also found to be associated with 

overestimation of capabilities in everyday activities.

The tendencies toward overestimation are correlated with the momentary presence of 

psychotic symptoms. These findings are consistent with previous studies suggesting that 

people with schizophrenia are found to be more confident about their decisions, correct 

or not, than healthy people (Jones et al., 2019; Moritz et al., 2006; 2014; Perez et al., 

2020). They are also consistent with data from the current study finding that participants 

with schizophrenia did not incorporate feedback regarding their performance into global 

estimates of the quality of their performance on the Wisconsin Card sorting test (Tercero 

et al., 2021). While participants with bipolar disorder overestimated the accuracy of their 

performance on a momentary basis, their global judgments about the performance on the 

task were most strongly related to their actual sorting performed, as indexed by the trial x 

trial feedback they received.

Perhaps the most striking disconnect between self-reports and the longitudinal course of 

everyday activities is the finding whereby participants with schizophrenia who are most 

commonly at home reported that they are more capable at activities that are generally 

performed outside the home compared to participants who were away from home for more 

of their surveys. Participants who did not overestimate their work skills were away from 

home on 18% more surveys than those who did. On the SLOF work subscale, 5/6 items 

are performed away from home and for activities, 5 of the activities can only be performed 
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away from home and 2 more could be performed at home or away. Thus, participants 

with schizophrenia are rating themselves as very capable of performing away from home 

activities while rarely leaving home.

In a sense, this endorsement of very implausible levels of competence is not that inconsistent 

from the suspension of disbelief (Coltheart et al., 2018) that occurs with the endorsement 

of bizarre delusions. The correlation found in this study between prototypical first rank 

delusion severity and overestimation of competence is a linkage consistent with many 

different theories of delusion formation (e.g., Moritz et al., 2015). If one can believe that 

a computer has been surgically inserted into one’s brain, it is not qualitatively different to 

believe that one is very good at out of home activities while never leaving home.

There are several limitations in the study. Participants were not selected for or stratified by 

the presence of either psychotic symptoms or different levels of functioning. In our previous 

studies, finding a high contact clinician to be an informant was not possible in all cases so 

we adopted the current strategy. In several previous publications, these observer ratings of 

everyday functioning were correlated with performance-based measures of cognition, social 

cognition, and functional capacity. The present study did not include healthy controls, but 

previous studies that we conducted found much more limited mis-estimation of functioning 

and a generally negative introspective bias (Oliveri et al., 2020).

These findings are consistent with previous studies suggesting that participants with 

schizophrenia do not sufficiently consider objective, observable information when 

generating global self-reports of their competence. Finding that these overconfident reports 

are correlated with classical psychotic symptoms of schizophrenia is consistent with 

theoretical models suggesting that high levels of confidence predict endorsement of 

implausible experiences. Interventions aimed at shifting self-evaluation focus to externally 

available information, as is contained in Metacognitive training (MCT; Moritz et al., 2014), 

would seem to be a viable strategy for reducing self-assessment biases in this population. 

MCT has shown value in a variety of conditions associated with impairments in judging the 

veracity of individuals’ impressions of their symptoms and functioning, as well as general 

impressions of occurrences in the external world, including delusions (Andreaou, et al., 

2017) and negative symptoms of schizophrenia (Swanson et al., 2021), bipolar disorder 

(Haffner et al, 2018), obsessive-compulsive disorder (Miegel et al., 2020) pathological 

gambling (Gehlenborg et al., 2021), borderline personality disorder (Schilling, et al., 2018), 

and excessively negative self-evaluations in major depression (Jelinek et al., 2018). A meta-

analysis has suggested considerable efficacy in treatment of delusions in schizophrenia (Liu 

et al., 2018), which could include ideas that one is particularly capable in performance 

of activities that are rarely or never attempted. These interventions focus on consideration 

of external information and questioning self-generating impressions, which seems to be 

operative in this study in terms of self-assessment of everyday functioning in reference to 

objective, longitudinal data.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Gohari et al. Page 8

Psychiatry Res. Author manuscript; available in PMC 2023 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Role of Funding Source

This research was supported by NIMH grant RO1MH112620 to Dr. Pinkham.

This research was supported by the National Institute of Mental health.

The NIMH had no role in the preparation of this paper.

This research was supported by the National Institute of Mental health.

The NIMH had no role in the preparation of this paper.

Dr. Raeanne C. Moore is a co-founder of KeyWise AI, Inc. and a consultant for NeuroUX. Dr. Harvey has received consulting 

fees or travel reimbursements from Alkermes, Bio Excel, Boehringer Ingelheim, Intra-Cellular Therapies, Minerva Pharma, 

Otsuka America, Roche Pharma, and Sunovion Pharma. He receives royalties from the Brief Assessment of Cognition in 

Schizophrenia and the MATRICS Consensus Battery. He is chief scientific officer of i-Function, Inc. Dr. Pinkham has served as 

a consultant for Roche Pharma. The other authors have no potential Biomedical Conflicts of Interest.

Dr. Raeanne C. Moore is a co-founder of KeyWise AI, Inc. and a consultant for NeuroUX. Dr. Harvey has 
received consulting fees or travel reimbursements from Alkermes, Bio Excel, Boehringer Ingelheim, Intra-Cellular 
Therapies, Minerva Pharma, Otsuka America, Roche Pharma, and Sunovion Pharma. He receives royalties from the 
Brief Assessment of Cognition in Schizophrenia and the MATRICS Consensus Battery. He is chief scientific officer 
of i-Function, Inc. Dr. Pinkham has served as a consultant for Roche Pharma. The other authors have no potential 
Biomedical Conflicts of Interest.

5. References

Andreou C, Wittekind CE, Fieker M, et al. 2017. Individualized metacognitive therapy for delusions: 
A randomized controlled rater-blind study. Behav. Ther. Exp. Psychiatry; ;56:144–151.

Ben-Zeev D, McHugo GJ, Xie H, Dobbins K, Young MA 2012. Comparing retrospective reports 
to real-time/real-place mobile assessments in individuals with schizophrenia and a nonclinical 
comparison group. Schizophr. Bull 38(3), 396–404. [PubMed: 22302902] 

Bowie CR, Twamley EW, Anderson H, Halpern B, Patterson TL, Harvey PD 2007. Self-assessment of 
functional status in schizophrenia. J. Psychiatric Res 41(12), 1012–1018.

Coltheart M, Cox R, Sowman P, Morgan H, et al. . 2018. Belief, delusion, hypnosis, and the right 
dorsolateral prefrontal cortex: A transcranial magnetic stimulation study. Cortex 101, 234–248. 
[PubMed: 29455948] 

Depp CA, Bashem J, Moore RC et al. 2019. GPS mobility as a digital biomarker of negative symptoms 
in schizophrenia: a case control study. npj Digit. Med 2, 108. [PubMed: 31728415] 

Durand D, Strassnig MT, Moore RC, et al. 2021. Self-reported social functioning and social cognition 
in schizophrenia and bipolar disorder: Using ecological momentary assessment to identify the origin 
of bias. Schizophr. Res 230, 17–2 [PubMed: 33667854] 

Durand D, Strassnig M, Sabbag S, et al. 2015. Factors influencing self-assessment of cognition and 
functioning in schizophrenia: implications for treatment studies. Eur. Neuropsychopharmacol 25(2), 
185–191. [PubMed: 25104226] 

Gehlenborg J, Bücker L, Berthold M, Miegel F, Moritz S. 2021. Feasibility, Acceptance, and Safety of 
Metacognitive Training for Problem and Pathological Gamblers (Gambling-MCT): A Pilot Study. J 
Gambl Stud. 37(2):663–687. [PubMed: 32955694] 

Gould F, Sabbag S, Durand D, Patterson TL, Harvey PD 2013. Self-assessment of functional ability in 
schizophrenia: milestone achievement and its relationship to accuracy of self-evaluation. Psychiatry 
Res. 207(1-2), 19–24. [PubMed: 23537844] 

Granholm E, Holden JL, Mikhael T, et al. 2020. What Do People With Schizophrenia Do All Day? 
Ecological Momentary Assessment of Real-World Functioning in Schizophrenia. Schizophr. Bull 
46(2), 242–251. [PubMed: 31504955] 

Gohari et al. Page 9

Psychiatry Res. Author manuscript; available in PMC 2023 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Haffner P, Quinlivan E, Fiebig J, et al. 2018. Improving functional outcome in bipolar disorder: A pilot 
study on metacognitive training. Clin. Psychol. Psychother 25(1):50–58. [PubMed: 28857347] 

Harvey PD, Miller ML, Moore RC, Depp CA, Parrish EM, Pinkham AE 2021. Capturing Clinical 
Symptoms with Ecological Momentary Assessment: Convergence of Momentary Reports of 
Psychotic and Mood Symptoms with Diagnoses and Standard Clinical Assessments. Innov. Clin. 
Neurosci 18(1-3), 24–30.

Harvey PD, Pinkham AE 2015. Impaired self-assessment in schizophrenia; Why patients misjudge 
their cognition and Functioning. Curr. Psychiatry, 14: 53–59

Harvey PD, Twamley EW, Pinkham AE, Depp CA, Patterson TL 2017. Depression in Schizophrenia: 
Associations with Cognition, Functional Capacity, Everyday Functioning, and Self-Assessment. 
Schizophr. Bull, 43(3), 575–582. [PubMed: 27440672] 

Jelinek L, Faissner M, Moritz S, Kriston L 2019. Long-term efficacy of Metacognitive Training for 
Depression (D-MCT): A randomized controlled trial. Br. J. Clin. Psychol 258(3):245–259.

Jones MT, Deckler E, Laurrari C, et al. 2019. Confidence, performance, and accuracy of self-
assessment of social cognition: A comparison of schizophrenia patients and healthy controls. 
Schizophr. Res. Cogn, 19, 002–2. [PubMed: 31832336] 

Jones SE, Moore RC, Depp CA, et al. 2021. Daily Ecological Momentary Assessments of happy 
and sad moods in people with schizophrenia and bipolar disorders: What do participants who are 
never sad think about their activities and abilities? Schizophr. Res. Cogn 26, 100202. [PubMed: 
34189061] 

Kay SR, Fiszbein A, Opler LA, 1987. The positive and negative syndrome scale (PANSS) for 
schizophrenia. Schizophr. Bull 13(2), 261–276. 10.1093/schbul/13.2.261. [PubMed: 3616518] 

Liu YC, Tang CC, Hung TT, Tsai PC, Lin MF. 2018. The Efficacy of Metacognitive Training for 
Delusions in Patients With Schizophrenia: A Meta-Analysis of Randomized Controlled Trials 
Informs Evidence-Based Practice. Worldviews Evid Based Nurs. 15(2):130–139. doi:10.1111/
wvn.12282 [PubMed: 29489070] 

Miegel F, Demiralay C, Moritz S, Wirtz J, Hottenrott B, Jelinek L. 2020.Metacognitive Training 
for Obsessive-Compulsive Disorder: a study protocol for a randomized controlled trial. 
BMC Psychiatry; 20(1):350. Published 2020 Jul 6. doi:10.1186/sl2888-020-02648-3 [PubMed: 
32631261] 

Moritz S, Andreou C, Schneider BC, et al. 2014. Sowing the seeds of doubt: a narrative review 
on metacognitive training in schizophrenia. Clin Psychol Rev. ;34(4):358–366. doi:10.1016/
j.cpr.2014.04.004 [PubMed: 24866025] 

Moritz S, Göritz AS, Gallinat J, et al. , 2015. Subjective competence breeds overconfidence in errors in 
psychosis. A hubris account of paranoia. J. Behav. Ther. Exper. Psychiat, 48, 118–124

Moritz S, Ramdani N, Klass H, And et al. 2014. Overconfidence in incorrect perceptual judgments in 
participants with schizophrenia. Schizophr. Res.: Cognition, 1(4), 165–170.

Moritz S, Woodward TS, Rodriguez-Raecke R, 2006. Participants with schizophrenia do not produce 
more false memories than controls but are more confident in them. Psychol. Med, 36(5), 659–667. 
[PubMed: 16512973] 

Oliveri LN, Awerbuch AW, Jarskog LF, Penn DL, Pinkham A, & Harvey PD 2020. Depression predicts 
self assessment of social function in both participants with schizophrenia and healthy people. 
Psychiatry research, 284, 112681. [PubMed: 31740212] 

Parrish EM, Depp CA, Moore RC, et al. 2020. Emotional determinants of lifespace through GPS and 
ecological momentary assessment in schizophrenia: What gets people out of the house? Schizophr. 
Res 224, 67–73. 10.1016/j.schres.2020.10.00 [PubMed: 33289659] 

Perez MM, Tercero BA, Penn DL, Pinkham AE, Harvey PD, 2020. Overconfidence in social 
cognitive decision making: Correlations with social cognitive and neurocognitive performance 
in participants with schizophrenia and healthy individuals. Schizophr Res. 224, 51–57 [PubMed: 
33097367] 

Raugh IM, James SH, Gonzalez CM, et al. 2020. Geolocation as a Digital Phenotyping Measure 
of Negative Symptoms and Functional Outcome. Schizophr Bull. 46(6), 1596–1607. [PubMed: 
32851401] 

Gohari et al. Page 10

Psychiatry Res. Author manuscript; available in PMC 2023 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Raugh IM, James SH, Gonzalez CM, et al. 2021. Digital phenotyping adherence, feasibility, and 
tolerability in outpatients with schizophrenia. J. Psychiatric Res 138, 436–443.

Schilling L, Moritz S, Kriston L, Krieger M, Nagel M. 2018. Efficacy of metacognitive training for 
patients with borderline personality disorder: Preliminary results. Psychiatry Res.262:459–464. 
doi:10.1016/j.psychres.2017.09.024 [PubMed: 28927866] 

Silberstein J, & Harvey PD 2019. Impaired introspective accuracy in schizophrenia: an independent 
predictor of functional outcomes. Cogn Neuropsychiatry, 24(1), 28–39. [PubMed: 30477401] 

Swanson L, Schwannauer M, Bird T, et al. 2021. Metacognitive Training Modified for Negative 
Symptoms (MCT-N): A Feasibility study [published online ahead of print, 2021 Nov 18]. Clin 
Psychol Psychother. 2021;10.1002/cpp.2692.

Gohari et al. Page 11

Psychiatry Res. Author manuscript; available in PMC 2023 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Highlights.

People with schizophrenia who were more commonly home and alone overestimated 

their competence in domains of everyday activities and work skills.

Momentary experiences of psychotic symptoms was also correlated with overestimation.

These data suggest that people with schizophrenia may rely on their self generated ideas 

to a greater extent than on objectively verifiable information.
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Table 1

Self-reported Everyday Functioning Variables, Observer Ratings of Everyday Functioning, and Mean Scores 

on predictor Variables

Variable Mean SD t p

SLOF Activities

   Self-report 49.56 8.17 0.69 .53

   Consensus Rating 49.10 4.42

SLOF Work

   Self-report 24.57 5.17 4.03 <.001

   Consensus Rating 22.48 3.66

Mean Severity of Psychotic Symptoms reported on Surveys

Hallucinations 1.70 1.16 30

Paranoia 2.15 1.52 39

All other Delusions 1.47 0.94 31

% Surveys Home 64

% Surveys Alone 54

Note. SLOF: Specific Levels of Functioning
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Table 2

Multi-Level Modeling of Self-reported Functioning

Activities Work

X2 p X2 p

Omnibus 150.13 .014 65.14 <.001

Intercept 6876.61 <.001 6110.25 <.001

Home 11.55 <.001 34.30 <.001

Alone 4.38 <.006 0.59 .44

Home x Alone 7.50 <.001 0.18 .66

EM Means

Activities Work

   Home with someone 50.06 25.23

   Home Alone 51.13** 25.41**

   Away with Someone 49.46 24.43**

   Away Alone 48.42** 24.58

**
Designates significant differences based on post hoc contrasts, p<.005
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Table 3

Multi-Level Modeling Comparisons of Over-Estimators versus All other Participants for Everyday Activities 

and work

Activities Work

  X2 p   X2 p

Omnibus   790.08 .014   497.97 <.001

Intercept   781.96 <.001   1091.94 <.001

Home   83.38 <.001   10.62 .001

Alone   53.72 <.006   .013 .91

Home x Alone   .49 .48   1.52 .22

Hallucinations   67.43 <.001   65.15 <.001

Paranoia   113.56 <.001   70.19 <.001

Other Psychotic Symptoms   223.46 <.001   201.56 <.001

EM Means

Overestimators All Others   Overestimators All Others

Home   67% 61%   73% 55%

Alone   64% 44%   55% 53%

Hallucinations   1.95 1.65   1.88 1.68

Paranoia   2.42 1.96   2.39 2.11

Other Psychosis   1.82 1.47   1.74 1.41
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