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Anomalous self-experiences in cognition are negatively
associated with neurocognitive functioning in schizophrenia
Christi L. Traska,b, Marina M. Matsuia, Jonathan R. Cohna,c, Mallory J. Klauniga,d and
David C. Cicero a,c

aDepartment of Psychology, University of Hawaiʻi at Mānoa, Honolulu, HI, USA; bDepartment of Psychiatry,
Dartmouth-Hitchcock Medical Center, Lebanon, NH, USA; cDepartment of Psychology, University of North
Texas, Denton, TX, USA; dDepartment of Psychology, University of Maryland Baltimore County, Baltimore,
MD, USA

ABSTRACT
Introduction: Anomalous self-experiences (ASEs) are disturbances
in the subjective experience of the self and are common in
people with schizophrenia. Theorists have suggested that ASEs
may underlie the neurocognitive deficits that are also common in
people with schizophrenia; however, few studies have empirically
investigated the relationship between these variables. Thus, the
current study aimed to determine whether self-reported ASEs,
particularly disturbances in cognitive or mental experiences, are
meaningfully related to neurocognitive performance in
individuals with schizophrenia. Methods: 48 individuals with
schizophrenia and 34 healthy comparison participants completed
the Inventory of Psychotic-Like Anomalous Experiences (IPASE),
which is composed of five subscales including disturbances in
cognition, and the MATRICS Consensus Cognitive Battery (MCCB).
Results: Participants with schizophrenia performed worse than
controls on each MCCB domain and had higher ASE scores on
the total IPASE and all five subscales. Only the IPASE-Cognition
subscale was associated with cognitive performance. Specifically,
IPASE-Cognition was negatively correlated with scores in
attention, visual learning, reasoning, and working memory.
Conclusions: These results suggest that self-reported subjective
disturbances in cognition may be meaningfully associated with
several objectively-measured domains of neurocognition. Severity
of ASEs may therefore be an important consideration when
analysing the extent of cognitive deficits in schizophrenia.
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Introduction

Over the past thirty years, research has established that schizophrenia is a disorder
characterised not only by prototypic positive and negative symptoms of psychosis, but
also by deficits in neurocognition (Heinrichs & Zakzanis, 1998). Cognitive impairment
in people with schizophrenia is well-documented across a wide variety of domains
including executive functioning (Meier et al., 2014; Orellana & Slachevsky, 2013),
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reasoning (Goel et al., 2004; Mirian et al., 2011), visual and verbal memory (Aleman et al.,
1999; Brebion et al., 1997; Rushe et al., 1999), working memory (Barch et al., 2002; Gold
et al., 2018), and attention (Cannon et al., 2006; Welham et al., 2010), among others.
These impairments have been shown to be associated with severity of symptoms, primar-
ily negative symptoms (Goff, 2013; Strassnig et al., 2018), quality of life (Savilla et al.,
2008; Sum et al., 2018), course of the illness (Sheffield et al., 2018), and functional impair-
ment (Green, 1996; Velligan et al., 1997). Thus, cognitive impairments are important
variables in understanding morbidity in schizophrenia. One understudied symptom
that has been hypothesised to be associated with cognitive impairment in schizophrenia
is anomalous self-experiences.

Anomalous self-experiences (ASEs) are subjective disturbances in the experience of
self and are common experiences among people with schizophrenia (Park & Nasrallah,
2014; Parnas et al., 2005; Parnas & Handest, 2003). ASEs have been shown to be associ-
ated with all phases of schizophrenia including the premorbid (Brent et al., 2014), pro-
dromal (Moller & Husby, 2000; Nelson et al., 2012), first-episode (Haug et al., 2012a),
and chronic phases of the illness (Nordgaard & Parnas, 2014). Moreover, ASEs predict
conversion to psychosis in those at clinical high risk (Nelson et al., 2012) and are elevated
in first-degree relatives of people with schizophrenia (Raballo et al., 2011). ASEs may also
be specific to schizophrenia spectrum disorders, as they are less common in other dis-
orders with psychosis such as mood disorders with psychotic features or psychosis associ-
ated with posttraumatic stress disorder (Nordgaard & Parnas, 2014; Parnas & Jansson,
2015; Sass et al., 2018).

Theories of ASEs suggest that there are several different types of disturbances in the
sense of self including disturbances in: (1) cognition (disturbances in thinking, such as
thoughts being generated or belonging to someone else); (2) stream of consciousness
(feeling distanced from one’s mental content); (3) self-awareness and presence (uncer-
tainty about one’s effect on the external world, or the effect that others have on the
self); (4) corporeality (feeling disconnected from the physical body); (5) self-demarcation
(dissolution of the boundary between the self and the world); and (6) existential reorien-
tation (preoccupation with supernatural or metaphysical themes at the expense of one’s
self-integration). Theorists have suggested that ASEs may underlie neurocognitive
deficits in schizophrenia (Nelson et al., 2014a, 2014b), but very few studies have empiri-
cally examined these links. Thus, the primary goal of the current research is to explore the
relations among ASEs and neurocognitive deficits in people with schizophrenia.

Of the domains of ASEs, disturbances in cognition are the most likely to be associated
with deficits in neurocognition because they represent the phenomenological manifes-
tation of these deficits. For example, the feeling that one’s thoughts are disappearing
may be related to underlying cognitive deficits such as poor working memory.
However, past research has been unable to examine this connection directly because
the most commonly-used measure of ASEs, the Examination of Anomalous Self-Experi-
ences (EASE; Parnas et al., 2005), combines disturbances in cognition with disturbances
in consciousness. This prevents researchers from examining the unique contribution of
ASEs related to cognition. In recent work using objective scale development techniques
(i.e. the Inventory for Psychotic-Like Anomalous Self-Experiences; IPASE; Cicero et al.,
2017), disturbances in cognition and disturbances in consciousness have been found to
create separate subscales, measuring distinct aspects of ASEs. Thus, using the IPASE in
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the current study allowed us to specifically examine whether subjective disturbances in
cognition, independent of disturbances in consciousness, were related to objectively-
measured domains of neurocognition. Moreover, previous research has demonstrated
a very large correlation (r=.92) between the IPASE and the EASE (Nelson et al., 2018).
Given the strong relationship between the two instruments and the relative ease of
administering a self-report measure versus conducting the EASE interview, using the
IPASE can help reduce the demand on research participants.

As mentioned, researchers have recently argued that ASEs may underlie the cognitive
deficits common in people with schizophrenia, and have specifically called for the
inclusion of neurocognitive measures related to self-disturbances in research (Nelson
et al., 2014a, 2014b). Despite these calls for increased work, few studies have empirically
examined the link between ASEs and neurocognition, and these studies have produced
mixed results. For example, one study using a wide variety of tasks inspired by the
Measurement and Treatment Research to Improve Cognition in Schizophrenia
(MATRICS) Consensus Cognitive Battery (MCCB; Kern et al., 2008; Nuechterlein
et al., 2008) found a link between deficits in verbal memory and global ASE scores in
people with first episode psychosis (Haug et al., 2012b). In contrast, another study
found no correlations between domains of cognition and ASEs in people at high risk
for developing schizophrenia (Comparelli et al., 2016). One recent study (Hernández-
García et al., 2020) employed a brief battery of cognitive tasks (Brief Assessment of Cog-
nition in Schizophrenia; BACS) including tests of working memory, verbal memory,
motor speed, problem solving, and performance speed to assess the relationship
between cognition and domains of ASEs in a mixed sample of individuals with schizo-
phrenia and early psychosis. This study found significant negative relations between
the IPASE Self-Awareness and Presence as well as Somatization scale scores and
motor speed scale in the BACS; additionally, a significant inverse relation was found
between the IPASE Consciousness scale score and problem-solving performance (Her-
nández-García et al., 2020). The authors posited that these relationships may indicate
shared neural systems between certain ASEs and domains of neurocognition. Previous
research has therefore demonstrated cause for further empirical examination of the con-
nection between cognitive skills and ASEs in schizophrenia-spectrum disorders.
However, to our knowledge, no previous studies have used the MCCB itself to
examine the links between cognitive functioning and ASEs.

The MCCB was developed as a comprehensive measure of cognition by experts in con-
junction with the National Institute of Mental Health. The goal of the MCCB was to create
a battery that could monitor change in cognition over time in randomised controlled trials
(Nuechterlein et al., 2008), specifically among individuals with schizophrenia-spectrum
disorders. Seven important domains were selected including speed of processing, atten-
tion/vigilance, working memory, verbal learning, visual learning, reasoning and problem
solving, and social cognition. Ten tasks were selected that were the most representative
of these domains and had the best psychometric properties (Kern et al., 2008). We
chose the MCCB for the current study because: (1) it is a comprehensive measure that
examines robust areas of cognitive deficits; (2) it is sensitive to the types of cognitive
deficits that individuals with schizophrenia tend to exhibit (August et al., 2012); and (3)
research has shown that scores on the MCCB have important functional correlates for
people with schizophrenia, such as employment status (e.g. Kern et al., 2011).
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In addition to the absence of a comprehensive cognitive battery, no previous research
has considered the relationship between ASEs and neurocognition in a sample composed
of individuals with chronic schizophrenia-spectrum disorders in comparison to healthy
controls. Studies have generally been limited to either individuals at risk for schizo-
phrenia (Comparelli et al., 2016) or first-episode populations (Haug et al., 2012b), or
have included a mix of first-episode and chronic schizophrenia (Hernández-García
et al., 2020). Since cognitive deficits tend to worsen as the disorder progresses
(Sheffield et al., 2018), the link between ASEs and cognitive deficits may potentially be
better examined in people with chronic schizophrenia. It is possible that early disturb-
ances in self-processing in the prodromal and initial acute phases of the disorder lead
to poorer cognitive functioning in the chronic phases of schizophrenia. Thus, in the
current study, participants were people with a long-term history of schizophrenia or schi-
zoaffective disorder, with a comparison sample of healthy controls.

The first goal of the current research was to replicate previous findings showing that
people with schizophrenia have broad deficits in neurocognition and elevated levels of
ASEs compared to a non-psychiatric healthy control group. The second goal of the
current research was to examine the correlations among domains of ASEs and MCCB
scores within individuals diagnosed with schizophrenia. We expected to find that dis-
turbances in cognition, but not other domains of ASEs, would be associated with
deficits in cognition as measured by neuropsychological testing.

Methods

Participants

Participants included 48 people with schizophrenia or schizoaffective disorder and 34 non-
psychiatric controls. Participants in the schizophrenia group were recruited via the Adult
Mental Health Division of the Hawaiʻi Department of Health outpatient centres, club-
houses, and community outpatient clinics. Healthy controls were recruited via fliers
posted in the community and Craigslist advertisements, and were excluded if they self-
reported a history of any mental disorder or reported symptoms meeting criteria for a
mental disorder on the Structured Clinical Interview for the DSM-IV (SCID). Demo-
graphic information for the groups can be seen in Table 1. The groups did not significantly
differ by gender, ethnicity, or age; however, there was a significant between-group differ-
ence (p < .05) in average years of parental education and estimated full-scale IQ (FSIQ).
Given well-documented lower IQ scores in schizophrenia, we chose not to exclude partici-
pants based on IQ, in order to protect external validity. Although we did not collect infor-
mation from participants regarding age of onset of schizophrenia symptoms, we note that
our sample was drawn from clinics that serve people with chronic schizophrenia. Thus, on
average, our participants likely had a relatively long duration of illness.

Materials

Diagnostic and symptom ratings
The Structured Clinical Interview for DSM-IV (SCID; First et al., 1998) was used to
confirm participant diagnosis of schizophrenia or schizoaffective disorder. The Positive
and Negative Syndrome Scale (PANSS; Kay et al., 1987) was used to assess and rate
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common symptoms of schizophrenia. The PANSS includes ratings of positive symptoms,
negative symptoms, and general psychopathology (see Table 1). Ratings were completed
by a PhD level clinical psychologist and three advanced PhD graduate students, all of
whom were extensively trained in administration of the structured interview and
scoring of the PANSS. All four raters participated in regular scoring meetings to
achieve sufficient inter-rater reliability, which is generally regarded as k≥ .6. The inter-
class correlation coefficient among the four raters was .78, indicating moderate inter-
rater reliability (McHugh, 2012).

Neurocognitive functioning
The MATRICS Consensus Cognitive Battery (MCCB; Kern et al., 2008; Nuechterlein
et al., 2008) is a standardised battery that is intended for use with adults with schizo-
phrenia and related disorders. This battery was used to measure performance in seven
domains: speed of processing, working memory (verbal and non-verbal), verbal learn-
ing, visual learning, reasoning and problem solving, attention/vigilance, and social
cognition. A prior publication (Cicero et al., 2016) reported significant associations
among anomalous self-experiences and full version of the Mayer-Salovey-Caruso
Emotional Intelligence Test (MSCEIT; Mayer et al., 2003) scores, and therefore we
did not include the social cognition domain in the current analyses. MCCB scores
are highly sensitive to the type and level of cognitive impairment observed in schizo-
phrenia, and the composite scores are highly correlated with WASI-II FSIQ (August
et al., 2012).

Anomalous self-experiences
ASEs were measured with the Inventory for Psychotic-Like Anomalous Self-Experiences
(IPASE; Cicero et al., 2017). The IPASE is a 57-item self-report questionnaire in which
participants indicate how much they agree or disagree with statements on a scale of 1
(Strongly Disagree) to 5 (Strongly Agree). The IPASE measures basic self-disturbances

Table 1. Demographic information for the schizophrenia and control groups.
Schizophrenia Group (n = 48) Control Group (n = 34)

Sex (% Female) 36.7% 41.7%
Ethnicity – –
White (%) 29.2% 48.4%
Native Hawaiian/Pacific Islander 20.9% 9.7%
Asian 20.8% 6.4%
Multiethnic 14.6% 22.6%
African American 8.3% 0%
Other 6.3% 12.9%

Mean (SD) age (years) 48.81 (10.82) 43.13 (13.91)
Mean (SD) parental education (years) 11.43 (3.54) 13.5 (3.46)*
Mean (SD) WASI-II FSIQ 87.43 (14.32) 108.45 (10.84)*
Antipsychotic dosage (CPZ-Eq.) 340.2 (286.7) –
PANSS Total 66.01 (16.16) –
PANSS Positive 18.32 (6.87) –
PANSS Negative 15.34 (4.39) –
PANSS General 32.40 (8.51) –

Note: *p < .05. SD = standard deviation; WASI-II FSIQ =Wechsler Abbreviated Scale of Intelligence, second edition, full-
scale intelligence quotient; CPZ-Eq = therapeutic equivalent dose of antipsychotic medication, using Chlorpromazine
mg/day as a reference; PANSS = Positive and Negative Syndrome Scale.
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and is composed of five domains of ASEs, including Self-Awareness and Presence (e.g. “I
feel as though I no longer have an identity”), Consciousness (e.g. “I have difficulty telling
whether I am experiencing something or just imagining it”), Somatization (e.g. “I have
had the feeling that I am watching myself from outside of my body”), Cognition (e.g.
“I feel like my thoughts are being generated by someone else”), and Demarcation/Tran-
sitivism (e.g. “I wonder whether or not I truly exist”). IPASE scores have been found to be
associated with positive symptoms and self-concept clarity in people with schizophrenia
(Cicero et al., 2016; Klaunig et al., 2018) as well as psychotic-like experiences, self-con-
sciousness, and self-concept clarity in people at risk for developing psychosis (Cicero
et al., 2017). Other research has found a very large positive correlation (r = 0.92)
between the IPASE and total scores on the EASE, the gold standard measurement for
assessing ASEs, in people during the prodromal phase and first episode of psychosis
(Nelson et al., 2018).

Procedure

This research was approved by the University of Hawaiʻi Institutional Review Board
(Protocol ID: 2016–30153). Informed consent was obtained from each participant by a
PhD level clinical psychologist or an advanced PhD graduate student. As part of a
larger study, participants first completed the SCID-I and PANSS interviews (which
were videotaped with participant consent), followed by the remaining tasks and ques-
tionnaires (including the IPASE) in random order. Participants completed the study
over the course of two or three sessions of approximately two-to-three hours each and
were compensated $50–75 for their time, depending on the length of time needed to
complete the study.

Multiple imputations

Missing data were imputed using multiple imputation (Rubin, 1987) in SPSS. First, we
evaluated missing data patterns and found them to be missing at random. Five imputa-
tions were run with the aggregate of multiple imputations, using the automatic function
to increase monotenecity. We had a maximum of 100 parameters in the imputation
model and used the monicano method to change the iterations, having a fully conditional
specification method of 10 iterations.

Results

3.1. Between-group comparisons

The first goal of this research was to discern whether individuals with schizophrenia had
anomalous self-experiences and neurocognitive deficits as compared to the control
group. As can be seen in Table 2, participants with schizophrenia had higher total
IPASE scores and higher scores on all five subscales. Participants with schizophrenia
also showed deficits on all of the cognitive tasks included in the MCCB compared to
healthy controls.
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Associations among anomalous self-experiences and cognitive domains

The next goal was to examine the relations between IPASE subscales and the MCCB
domains in the schizophrenia group only. First, we subjected the MCCB scores to a prin-
ciple components analysis. A parallel analysis and an analysis of the scree plot confirmed
that a one component solution, explaining 49.75% of the variance was the most appro-
priate. We then correlated the MCCB component scores with the IPASE scores. As
expected, the Cognition subscale was significantly associated with the MCCB component
(r =−0.325, p = .024), but the total score and the other four subscales were not signifi-
cantly associated with the MCCB component (rs −0.145–0.263, ps 0.070–0.326).
Second, we examined the Pearson correlations between the IPASE subscales and the
MCCBmeasures in the schizophrenia group only. Although the hypotheses were primar-
ily related to the IPASE Cognition scale, we report the correlations with the total score
and each subscale as well. As can be seen in Table 3, the IPASE-Cognition scale was nega-
tively correlated with the MCCB domains of Attention, Visual Learning, Reasoning, and
Working Memory. Neither the total score nor any of the other subscales were signifi-
cantly associated with any MCCB domain. Moreover, the subscales within each
measure were significantly correlated with each other. For the IPASE, correlations
ranged from .63 to .87 and all scales were highly correlated with the total score.
Domains within the MCCB were mostly significantly correlated with each other, albeit
less strongly. Verbal learning was not correlated with attention or reasoning. Otherwise,
all correlations were significant, ranging from .30 to .53.

Discussion

The current study aimed to determine whether anomalous self-experiences are meaning-
fully related to neurocognitive impairment. Our study replicated previous findings
showing that, in comparison to control participants, people with schizophrenia have
broad deficits in neurocognition as well as elevated levels of ASEs. As expected, subjective
disturbances in cognition, but not other domains of ASEs, were significantly associated
with deficits in objective measures of cognition, although the magnitude of these associ-
ations would be considered moderate (Cohen, 1988). Specifically, IPASE Cognition was

Table 2. Independent samples t-tests between schizophrenia and control groups.
Schizophrenia Mean (SD) Control Mean (SD) t (df) p-value Cohen’s d

IPASE Subscales
Total 129.15 (45.90) 76.97 (22.14) −5.83 (70) 0.000 −1.39
Cognition 14.61 (6.64) 9.00 (3.79) −4.21 (70) 0.000 −1.00
Demarcation/Transitivism 9.71 (4.58) 6.22 (1.98) −3.95 (70) 0.000 −0.94
Consciousness 15.29 (5.78) 10.52 (4.64) −3.77 (70) 0.000 −0.90
Self-Awareness & Presence 50.80 (19.96) 28.48 (7.77) −5.89 (70) 0.000 −1.40
Somatization 38.73 (14.56) 22.74 (7.60) −5.56 (70) 0.000 −1.32
MCCB Subscales
Attention 36.92 (13.34) 43.37 (9.14) 2.17 (62) 0.034 0.55
Verbal Learning 35.36 (7.51) 47.38 (13.20) 5.03 (74) 0.000 1.17
Visual Learning 37.29 (10.82) 47.75 (13.18) 3.75 (72) 0.000 0.88
Reasoning 42.79 (8.95) 49.53 (9.99) 3.07 (73) 0.003 0.72
Speed of Processing 36.48 (10.84) 50.90 (9.99) 5.81 (71) 0.000 1.38
Working Memory 39.88 (11.97) 47.22 (13.45) 2.49 (73) 0.015 0.58

Note: IPASE = Inventory for Psychotic-Like Anomalous Self-Experiences, MCCB = MATRICS Consensus Cognitive Battery.
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Table 3. Bivariate correlations among variables in the schizophrenia group.
1 2 3 4 5 6 7 8 9 10 11 12

IPASE Subscales
1) Total –
2) Cognition .79** –
3) Demarcation/Transitivism .90** .65** –
4) Consciousness .77** .67** .59** –
5) Self-Awareness & Presence .95** .63** .87** .65** –
6) Somatization .96** .76** .86** .70** .87** –
MCCB Domains
7) MCCB Component −.26 −.33* −.25 −.16 −.25 −.22 –
8) Attention −.18 −.35* −.04 −.22 −.22 −.12 –
9) Verbal Learning −.16 −.06 −.21 .03 −.19 −.18 .09 –
10) Visual Learning −.28 −.29* −.25 −.07 −.16 −.18 .30* .31* –
11) Reasoning −.16 −.31* −.14 −.14 −.14 −.25 .43** .12 .51** –
12) Speed of Processing −.14 −.15 −.10 −.14 −.15 −.09 .41** .44** .48** .51** –
13) Working Memory −.20 −.29* −.24 −.16 −.18 −.14 .30* .39** .53** .44** .53** –

*p < .05, **p < .01.
IPASE = Inventory for Psychotic-Like Anomalous Self-Experiences, MCCB = MATRICS Consensus Cognitive Battery.

314
C
.L.TRA

SK
ET

A
L.



negatively associated with the cognitive domains of attention, visual learning, reasoning,
and working memory, as measured by the MCCB. Importantly, the current study did not
find a relationship between the MCCB domains and other factors of self-disturbances.
This suggests that the relation between cognitive deficits and anomalous self-experience
may be specific to cognitive aspects of self-experiences.

This study empirically demonstrated a connection between task-based measures of
neurocognition and self-reported disturbances in thought processes. These relation-
ships were found particularly within domains that require intact attentional function-
ing and capacity for mental manipulation of stimuli. A subjective disconnection from
one’s thought processes may therefore disproportionately affect these abilities. This
notion is consistent with theoretical accounts of self-disturbance in schizophrenia,
which posit that symptoms of the disorder arise from a combination of aberrant sal-
ience, or increased attention to otherwise benign or irrelevant stimuli, and deficits in
source monitoring, or inability to distinguish the origin of a stimulus (Nelson et al.,
2014a, 2014b).

Although previous literature has reported associations between self-disturbances and
objective measures of neurocognitive function, the methods of the current study differ
from previous work in several ways. First, the IPASE may allow for more targeted assess-
ment of disturbances in cognition as they are experienced by the individual. The IPASE,
in contrast to other assessments of ASEs, dissociates ASEs related to cognition from those
related to consciousness. For example, Haug et al. (2012b) found a significant relation
between the total score of an interviewer-rated measure of ASEs (i.e. EASE) and
verbal memory only, with no meaningful relationship found between any domains of
cognition and ASEs in the combined cognition and stream of consciousness factor. It
is therefore possible that the relation between cognitive ASEs and cognitive deficits in
that study may have been obfuscated by variance from ASEs related to stream of con-
sciousness. As well, to our knowledge, there has only been one previous study that exam-
ined the IPASE and cognitive domains (Hernández-García et al., 2020) and this study
found no significant relationships between the Cognition factor and any of the neurop-
sychological tasks of the BACS. One explanation for this difference may lie in the nature
of cognitive tasks between studies. For example, the BACS combines the domains of
attention and processing speed by utilising a digit-symbol coding task (Keefe et al.,
2004), whereas the MCCB employs a continuous performance test (CPT-IP) as a
measure of attention/vigilance, and includes digit-symbol coding among other tests in
a separate domain of speed of processing. Moreover, Hernández-García et al. (2020)
found meaningful relationships between domains of the IPASE (Somatization and
Self-Awareness and Presence) and the BACS motor speed task, for which there is no
comparable subtest on the MCCB. It is possible that cognitive constructs as operationa-
lised by the MCCB, particularly with regard to attention, visual learning, reasoning, and
working memory, rely more heavily on the disordered processes that underlie cognitive
ASEs. Future research may benefit from a thorough exploration of ASEs with different
aspects of functioning that make up particular cognitive domains (e.g. including both
verbal and visual reasoning tasks).

In addition to differences in methodology, the current study differed from past
research in potentially important sample characteristics. Previous work included individ-
uals at risk for schizophrenia (Comparelli et al., 2016) and individuals experiencing a first
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episode of psychosis (Haug et al., 2012b), or a mixed sample of chronic and first episode
schizophrenia (Hernández-García et al., 2020), while the current study used a sample of
individuals with chronic schizophrenia as confirmed by structured diagnostic interview.
The lack of a significant relation between subjective and objective disturbances in at-risk
samples may be due to “false positives” of people identified as prodromal who are, in fact,
not at risk for developing psychosis. On average, only about one-third of individuals
identified as at risk for developing schizophrenia actually convert to a full psychotic dis-
order after several years of follow-up (Riecher-Rössler & Studerus, 2017; Simon et al.,
2011). Thus, in a sample of individuals identified as at-risk for schizophrenia, the
majority of individuals are not truly in an early stage of schizophrenia. In addition, objec-
tive cognitive deficits, particularly working memory and visual learning predicts conver-
sion to psychosis in people at risk (De Herdt et al., 2013), and people in the prodrome
tend to have intermediate deficits compared to people with chronic schizophrenia and
healthy controls (Pukrop et al., 2006). This indicates that people who ultimately do
not convert to psychosis show better overall cognitive performance and therefore may
not show the same levels and patterns of association between subjective and objective
cognitive symptoms.

The current study is subject to some limitations. One primary limitation pertains to
the relatively small sample size and the increased possibility of type II error due to low
power. It is possible that significant relationships exist between other domains of ASEs
and cognition that were unable to be detected with the current sample. Replication of
this research with a larger sample of individuals with schizophrenia would therefore
allow for more fine-grained analysis of potential mediating factors. A second potential
limitation of the current study is the lack of information about temporal features of
the association between the subjective and objective measures of cognitive disturbance.
For example, the current study did not measure whether individuals experienced subjec-
tive cognitive disturbance continuously or whether these experiences varied over time.
Although objective cognitive deficits tend to be stable traits after onset of schizophrenia
(Addington et al., 2005; Nuechterlein et al., 2014), it is not clear if subjective cognitive
deficits have a stable time course. In the future, it may be useful to employ ecological
momentary assessments techniques, in which participants are prompted at several
time points each day over an extended period of time, to better understand whether
the association between subjective and objective cognitive disturbances is stable
over time.
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