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Abstract

Deficits in metacognitive capacity (i.e., the ability to integrate knowledge of oneself and others
into a cohesive whole) have been shown to lead to poor functional outcome in psychosis. However,
there is a gap in the literature concerning the role of metacognition in typically developing
populations, which makes it difficult to define what level of metacognition is normative and

at what point deficits in metacognition suggest pathology. To explore this issue, we utilized
cross-sectional design to assess metacognitive capacities among 69 neurotypical adults whose
ages varied from 18 to 65 using the Metacognitive Assessment Scale — Abbreviated (MAS-A)

and then compared those with MAS-A scores from a second previously gathered sample of 360
adults diagnosed with psychosis across four key developmental windows: emerging adulthood,
early adulthood, middle adulthood, and late adulthood. Our findings suggest that in our overall
sample, individuals with psychosis had significantly lower levels of metacognitive capacity across
all domains assessed by the MAS-A in comparison to neurotypical individuals. Additionally,

our data suggest a deleterious effect of psychosis such that individuals with psychosis showed
significantly lower metacognition in each developmental stage. Additionally, these differences
were largest in emerging and late adulthood and for both groups awareness of others stood out as
the single metacognitive domain which was significantly less impaired among older groups. Our
results suggest a developmental course for metacognitive capacity such that awareness of others is
the sole domain that grows over the lifespan.
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Introduction

The underlying processes that allow for the formation, maintenance, and evolution of a sense
of self, others, and one’s community across the lifespan (McLean et al., 2007; McLean

and Pasupathi, 2012; Semerari et al., 2003) have been of considerable interest across
multiple disciplines. Within the field of psychopathology, and in particular for the study

of psychosis, these issues are important, since compromises in these forms of awareness
have been broadly observed and linked with prolonged psychosocial dysfunction (Lysaker
et al., 2021a). One specific approach to understanding these forms of awareness has used
the integrated model of metacognition to explore how deficits in metacognition in psychosis
may lead to a fragmented sense of self and others characterized by a failure to effectively
integrate cognitive, affective and embodied experiences in a larger and evolving sense of
oneself and others as beings in the world (Lysaker et al., 2020b; Semerari et al., 2003).

While this work has suggested significant and unique links between decrements in
metacognitive capacity and a range of assessments of concurrent and prospective
functioning, including domains of key interest in psychosis such as identity, social
connection, motivation and negative symptoms (Arnon-Ribenfeld et al., 2017; Luther et
al., 2017; Lysaker et al., 2020c; Mediavilla et al., 2021), metacognitive capacity has not been
formally explored in neurotypical populations and little is known about its developmental
trajectory. Thus, a formal exploration of metacognitive capacity in typically developing
populations is necessary to deepen our understanding of the role of metacognitive capacity
in formation of one’s sense of self. The present study sought to begin to examine

issues using cross-sectional data to explore differences in the developmental course of
metacognition between adults with and without psychosis.

Metacognition and the integrated model

Metacognition has been broadly defined as the ability to examine one’s own cognitive
processes (Flavell, 1979). Given that the definition of metacognition is broad, researchers
have applied it in varying levels of complexity, ranging from simple awareness of cognitive
experiences to the integration of knowledge about one’s thoughts and experiences to form a
cohesive sense of self (Lysaker et al., 2018). For example, some simply define metacognition
as the process of thinking about thinking (Thielsch et al., 2015). Others have focused

on error monitoring (Seow et al., 2021) or one’s particular attitudes and thoughts about
one’s own cognitive processes and emotions (Wells, 2013). Other still have emphasized

how metacognition is intimately related to how persons make sense of and respond to
psychosocial challenges dynamically over time (Semerari et al., 2003).

The integrated model of metacognition (Lysaker et al., 2020c) was developed on the basis
of early work by Semerari et al. (2003). It is unique, relative to previous models of
metacognition, in its conceptualization of metacognition as a capacity which allows for
the synthesis of granular psychological experiences (i.e., embodied experiences, thoughts
and emotions) into cohesive wholes which include the recognizably distinct kinds of
purposes, relationships and possibilities which make up our sense of self and others across
our lives. Thus, within this model, metacognitive capacities are instrumental for making
sense of emergent possibilities and challenges and allow for evolving cooperative bonds
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with others and an even larger sense of community membership (Lysaker et al., 2021a,
2021b). Operationally, metacognitive capacity is divided into four domains: self-reflectivity
(awareness and understanding of one’s own mental states), awareness of others’ mental
states (awareness of others’ unique thoughts and emotions) decentration (understanding that
others’ interests and motives are independent of oneself), and metacognitive mastery (the
ability to integrate knowledge of both others and one’s own mental states to respond to
psychosocial challenges) (Lysaker et al., 2020c; Semerari et al., 2003).

The integrated model of metacognition offers several advantages for studying alterations in
the formation, maintenance, and evolution of one’s sense of self, others, and community
for people with psychosis. For example, simply defining metacognition as awareness

of one’s cognitions may fail to fully capture the struggles persons with psychosis face
when apprehending not just specific elements of experience but the larger meanings those
experiences may have both to them and others (Schnakenberg Martin and Lysaker, 2021).
By contrast, the integrated model of metacognition focuses on the impact that failures to
integrate information has on one’s ability to use the social context to make meaning of
experiences, resulting in decreased agency and community participation (Lysaker et al.,
2021a). In parallel, metacognition is related to but distinct from other social cognitive
process such as Theory of Mind (ToM; Pinkham et al., 2016). Thus, metacognition goes
beyond offering an explanation for why persons with psychosis may make inaccurate
evaluations or judgements and begins to explain why a person’s sense of themselves and
their place in the world can appear to be degraded.

Metacognition and development

To date, research on metacognitive capacity has primarily focused on whether deficits exist
in different forms of mental illnesses and psychosocial disadvantage. This has included
studies documenting metacognitive compromise in people with schizophrenia-spectrum
disorders, personality disorders, post-traumatic stress disorder, bipolar and depressive
disorders, substance use, and life altering medical challenges such as HIV (Lysaker et

al., 2011; Lysaker et al., 2015a, 2015b, 2015c; Lysaker et al., 2018; Outcalt et al., 2016).
Less work has considered metacognition as a developmental process; hence, it is unclear
whether differences between persons with psychosis and others who are neurotypical emerge
at a particular point in time and whether metacognitive abilities grow or degrade over

time. For example, following a neurodegenerative viewpoint (Rao et al., 2015), one might
expect that metacognition might decline with age in persons with psychosis; however, from
a more Eriksonian view of development (Erikson, 1968), one might expect metacognition
to improve across the lifespan. Notably, research has found that recovery is a common
outcome for persons with psychosis (Leonhardt et al., 2017), suggesting that improvements
in metacognition may occur over time.

Exploration of findings from healthy control groups suggest the possibility of a
developmental component of metacognitive capacity (Davis et al., 2020; Ladegaard et al.,
2014). Specifically, a study using a college sample found mean levels of metacognitive
capacity to be lower than those found in middle-aged samples (Davis et al., 2020; Hasson-
Ohayon et al., 2015; Ladegaard et al., 2014). Understanding whether persons with psychosis
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diverge more or less from neurotypical groups at different ages or whether metacognition
improves or declines over time could have important implications for both intervention and
understanding the course of psychosis.

1.3. The current study

The current study aimed to determine whether metacognitive capacity differed between
adults with psychosis and neurotypical adults at four different key developmental stages:
emerging adulthood, early adulthood, middle adulthood, and late adulthood. As a secondary
aim, we explored whether age was related to overall metacognition and the different

facets of metacognition for both the psychosis and neurotypical groups. Based on previous
findings, we predicted that the psychosis group would have poorer metacognition than the
neurotypical group at all four time points. The literature on metacognition and development,
however, is less clear, and we entertained two competing hypotheses. First, given the
possibility of neurodegeneration, it is possible that with time the metacognitive capacity

of the psychosis group would decline. Alternatively, in light of literature on the frequency of
recovery from psychosis (Leonhardt et al., 2017), it is possible that the converse could

be true, with metacognition improving over time for the psychosis group. In light of

work on human development suggesting that with time persons form deeper bonds with
their communities (Erikson, 1968), we expected that metacognition should improve for the
neurotypical group.

2. Methods

2.1. Participants

Sixty-nine adults were recruited for the neurotypical group from the greater Indianapolis
area as a part of a larger study exploring disorganization, cognition, and insight in serious
mental illness (SMI). Participants were considered eligible for the neurotypical group if
they: 1) did not meet criteria for any psychotic disorder, past or current, had no history of
mood disorders, did not have a past or current history of substance use disorders as assessed
by the Mini International Neuropsychiatric Interview (MINI; Lecrubier et al., 1997), and if
they denied any other active psychopathology; 2) were between ages 18-65; and 3) were
proficient in English. Participants were excluded if they had: 1) documented history of
intellectual disability; or 2) history of head injury resulting in a loss of consciousness >5 min
or any history of traumatic brain injury.

The psychosis sample consisted of 360 adults in outpatient mental health treatment with

a confirmed diagnosis of schizophrenia (n7= 219) or schizoaffective disorder (n7= 105)

using the Structured Clinical Interview for DSM-1V or DSM-5. Participants were recruited
for studies from a Veterans’ Affairs Medical Center and a community mental health center
in Indianapolis, Indiana as well as two partial hospitalization programs and one outpatient
clinic in Newark and Piscataway, New Jersey. All participants were in a non-acute phase of
illness, defined by no hospitalizations or changes in housing or medication within 30 days of
study enrollment.
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2.2. Measures

Metacognitive capacity was assessed with the Metacognition Assessment Scale-Abbreviated
(MAS-A; Semerari et al., 2003), which is a rating scale used to measure an individual’s
ability to form complex and integrated concepts of oneself and others. The MAS-A includes
four domains which are rated in a Likert scale format: 1) “self-reflectivity,” which is the
ability to understand one’s internal mental states; 2) “understanding of others’ minds,”
which is the ability to infer and understand others’ mental states; 3) “decentration,” which
represents the understanding that others’ interests and motives are independent of oneself;
and 4) “mastery,” which measures the ability to use metacognitive knowledge about oneself
and others to cope with psychological distress. Using this measure, raters indicate whether
participants have demonstrated a particular level of functioning for each scale in a hierarchal
manner. Total score values range from 0 to 28, with higher scores being reflective of more
complex notions of oneself and others and the ability to apply this knowledge appropriately
(i.e., higher metacognitive capacities).

The Indiana Psychiatric IlIness Interview (IP1l; Lysaker et al., 2002) was used as the basis
for MAS-A ratings of metacognitive capacity for the psychosis group. In this study two
versions of the interview were deployed. For the psychosis group the standard IPI1 was used.
This interview is divided into five sections: 1) initial rapport is established as participants
are asked to tell the detailed story of their lives, beginning with their earliest memory; 2)
participants are asked to discuss whether they believe they have a mental illness and if so,
how they think about it; 3) participants are asked to describe what has changed and not
changed as a result of mental illness; 4) participants are asked to discuss the degree of
control mental illness has had over their lives and the lives of others and what efforts they
and others have taken to control it; and 5) participants are asked about what they expect in
their future.

For the neurotypical group, a modified version of the IPII for control groups (IP11-C)

that focuses on an emotionally challenging event that has occurred since adolescence was
utilized. This version of the IPII follows the same five part format: 1) initial rapport is
established as participants are asked to tell the detailed story of their lives, beginning with
their earliest memory; 2) participants are asked to discuss whether they have experienced

a psychological or emotionally distressing crisis event that has occurred since adolescence
and how they think about it; 3) participants are asked to describe what has changed and not
changed as a result of that event; 4) participants are asked to discuss the degree of control
that event has had over their lives and the lives of others and what efforts they and others
have taken to control it; and 5) participants are asked about what they expect in their future.

2.3. Procedures

All procedures were approved by the relevant institutional review boards, and all participants
provided informed consent. Once eligibility was established, neurotypical participants were
administered the IPI1-C and the psychosis participants were administered the IPII. IPIls were
then transcribed and deidentified. Raters then read each transcript and generated scores for
each of the MAS-A subscales. MAS-A raters were trained by the senior author and were
blind to the participants’ identities and scores on any other tests administered.
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2.4. Analyses

Analyses were conducted in four steps. First, the demographic characteristics of each

group were compared. Second, MAS-A scores for psychosis and neurotypical groups

were compared using independent samples #tests. Next, the relationships between age and
metacognition were explored using Pearson Product-Moment correlations for the overall
sample as well as subgroups derived from four a priori defined age groups defined using

a synthesis of Erikson’s (1968) lifespan development model and Arnett’s (2000) model

of emerging adulthood: emerging adulthood (18-31), early adulthood (32-48), middle
adulthood (49-56), and late adulthood (57+). We then completed an initial MANOVA to
explore main and indirect effects of age group on metacognition and its components. Finally,
differences in the developmental course of metacognition for individuals with psychosis and
controls for each age group were explored using one way ANOVA.

3. Results

3.1. Sample characteristics

Our overall sample of neurotypical participants (/= 69) tended to be middle-aged (M=
44.93, SD=13.00), predominately female (62.0 %), college educated (54 % with at least

a bachelor’s degree) and white (60.8 %). The mean age of the psychosis group was 43.96
years (range: 18-71; SD = 12.39). This sample was 76 % male (7= 275), predominately
Black (54.2 %), and high school educated (76 % with high school degree or higher). Groups
did not significantly differ on age (= —0.62, p=0.539), but differed significantly on gender
(X2 =69.25, p=0.000), race (X2 = 34.76. P=0.000), and level of education (X2 = 66.34,

P = 0.000). Notably, level of education related to self-reflectivity for the neurotypical group
(r=0.25, p=0.041), but related to overall metacognition (r=0.16, p= 0.014), decentration
(r=0.14, p=0.031), and mastery (r = 0.14, p = 0.032) for the psychosis group. Data

for overall metacognition and its subdomains were normally distributed in both the overall
sample and within each a priori defined age group. The additional assumptions of ANOVA
(i.e., sample independence and homogeneity of variance) were met.

3.2. Group differences in metacognitive capacity

Groups were first compared on total metacognitive capacity and its subdomains (i.e., self-
reflectivity, awareness of others, decentration, and mastery) using independent samples
Etests (see Table 1 for means and standard deviations). Results of these analyses suggest
that in the overall sample, individuals with psychosis showed significantly lower total
metacognition (t427) = —8.63, p=0.000, d = 1.03), self-reflectivity (t(4p7) = —7.74,p =
0.000, d = 0.97), awareness of others (t(427) = —9.14, p = 0.000, d = 1.10), decentration
(t(427) = —7.35, p = 0.000, d = 1.00), and metacognitive mastery (t(427) = =5.16, p=0.000. d
= 0.67).

3.3. Relationships between age and metacognitive capacity

Next, we sought to explore the relationship between age and metacognitive capacity in both
the overall sample and four key stages of adult development (i.e., emerging, early, middle,
and late adulthood). When looking at the overall sample, age was significantly positively
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related to awareness of others in the neurotypical sample (r=0.26, p=0.031) and in those
with psychosis (= 0.14, p=0.010). However, age did not relate to the other domains of
metacognition in either group.

To further understand the relationships between age and metacognitive capacity, we split
the data into four groups that prioritized both power and developmental stages (ages 18—
31, 32-48, 49-56, and 57+). An initial MANOVA examined age group and presence of
psychosis as independent variables and total metacognition, self-reflectivity, awareness of
others, decentration, and mastery as dependent variables. It showed significant multivariate
effects of presence of psychosis (neurotypical versus psychosis: p < 0.001) and age group
(p < 0.05). Additionally, the interaction effect of age group and presence of psychosis was
significant for awareness of others (p < 0.05). We next compared individuals with psychosis
and controls on metacognition in each of these age groups using univariate ANOVA. A
general trend emerged with controls showing significantly higher levels of metacognition
and its subdomains in each age group. Notably, effect sizes were most pronounced in
emerging and late adulthood. Specifically, differences in total metacognition were large in
emerging adulthood (N? = 0.19), medium in early (N2 = 0.09) and middle (N? = 0.08)
adulthood, and large in late adulthood (l\]2 =0.36). A detailed report of these results can be
found in Table 2.

4. Discussion

This study aimed to compare the developmental trajectory of metacognitive capacity in
individuals with psychosis with a neurotypical sample. In particular, in a cross-sectional
design, we compared the metacognitive capacity of a psychosis and neurotypical group
across emerging adulthood, early adulthood, middle adulthood, and late adulthood. As
anticipated, the psychosis group had poorer metacognition relative to the neurotypical group
in all four eras of adult life. This is consistent with previous assertions that metacognitive
deficits are prevalent in psychosis across adulthood.

When we explored the relationship of metacognition with age, we found that among both
samples, greater awareness of others was associated with aging, with this result being
somewhat stronger among the neurotypical group. This general trend suggests that, in both
people with and without psychosis, as we age, we become better able to understand the
experiences of others. By contrast, differences in the ability to form a cohesive sense of
self grew greater with age between groups. This may suggest a failure to maintain expected
developmental gains in self-reflectivity over time for people with psychosis.

Of note, the finding that overall metacognitive capacity does not appear to increase with

age is surprising, given our a priori expectation that the ability to abstract and self-reflect
would increase across the lifespan. Indeed, our data suggest that one’s abilities to self-reflect
and use metacognitive knowledge to cope remain constant across adulthood, but that our
ability to appreciate the perspectives of others increases with age. On the surface, these
findings seem counterintuitive due to evidence from other models of the self, such as
autobiographical reasoning and mentalizing, which suggest one’s ability to self-reflect
increases across the lifespan (Pasupathi and Mansour, 2006; Habermas and Bluck, 2000;
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Singer and Bluck, 2001). However, the fact that our sample’s mean age was midlife (i.e.,
mean age of 44) suggests the possibility that aspects of metacognition may have developed
and stabilized in adolescence or emerging adulthood.

Additional support from this notion comes from a case study by Lysaker, Buck, and Ringer
(2006) that followed the course of therapy for a client who showed severe metacognitive
deficits. Over the course of 32 months of therapy specifically focused on promoting
metacognitive growth, an interesting pattern emerged wherein the client began to show
increases in self-reflectivity and mastery almost immediately, but little to no change in the
awareness of others domain until 17 months into therapy (Lysaker, Buck & Ringer, 2006).
The pattern that emerged later in therapy appears to be a microcosm of what we observe in
our sample (i.e., stable self-reflectivity, decentration, and mastery and delayed increases in
awareness of others), suggesting the developmental milestones for adequate self-reflectivity
and mastery may have already been met prior to adulthood. Thus, our results suggest that
one’s ability to comprehend the intentions of others increases across adulthood, while our
ability to self-reflect and cope with distress remains constant.

Consideration of the developmental psychology literature provides additional context for
the finding that awareness of others increases with age. For example, Erickson’s theory

of psychosocial development (Erikson, 1968) mirrors our observed pattern of increasing
focus on the experiences of others across the lifespan. The initial stages of development
encompassing birth to age 18 (i.e., trust vs. mistrust, autonomy vs. shame, initiative vs.
guilt, industry vs. inferiority, and identity vs. role confusion) are fixated on increasing one’s
understanding of themselves in relation to their environment (McAdams et al., 1993; Sneed
et al., 2006). As age increases, the concerns of this model turn outward and focus more on
the development of meaningful relationships (i.e., intimacy vs. isolation) and contribution
to one’s larger community (i.e., generativity vs. stagnation). In the context of metacognitive
development, it may be the case that people are not able to focus fully on others until

they have a stable sense of self and identity. This self-awareness and understanding allows
individuals to turn their focus outward and engage with others in a meaningful way.

Further analyses of differences in levels of metacognitive functioning between individuals
with and without psychosis across four distinct age groups provide additional context

for these findings. Our data suggest that individuals with psychosis have significantly
lower metacognitive functioning than neurotypical individuals across all stages of adult
development. This suggests that the presence of psychosis itself rapidly deteriorates
metacognitive functioning such that individuals with psychosis show consistent deficits
regardless of age. Alternatively, it is possible that those with psychosis may have lower
metacognitive functioning prior to the onset of psychosis and that psychosis itself inhibits
the gains in metacognitive growth observed in the neurotypical group. This further
underscores that deterioration of metacognitive functioning may be an early warning

sign of the onset of psychosis. Lastly, that the psychosis group showed increases in
awareness of others across age groups adds to the literature suggesting that metacognition
is a dynamic ability capable of being recovered through psychosocial intervention. This
increased awareness of others may relate to studies of aging in psychosis, which show
improved social support and functioning over time (Jeste et al., 2011).
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These findings are congruent with the integrated model of metacognition of psychosis which
views psychosis as a disorder of social dysfunction with an inward focus. According to

this model, the development of a cohesive sense of self is an intersubjective process that is
necessarily dependent on one’s interactions with others (Hasson-Ohayon et al., 2015). One
avenue to address these deficits in metacognition may be through psychosocial interventions
targeting metacognition such as Metacognitive Reflection and Insight Therapy (MERIT).
Trials of this intervention have evidenced its positive effects on metacognitive capacity,
insight, social functioning, and negative symptoms (Minor et al., 2022; Vohs et al., 2014).

Although this study is bolstered by many strengths, there are a few notable limitations worth
discussion. First is the use of a cross-sectional design, which may limit the generalizability
of our findings. In addition, our analyses may not have been sensitive to idiographic
factors that may impact metacognitive growth across the lifespan. Indeed, longitudinal
studies focusing on other conceptualizations of metacognition, such as self-monitoring,
find that these abilities increase across childhood and adolescence (O’Leary and Sloutsky,
2017; Roebers et al., 2019). Future studies should seek to explore the development of
metacognitive capacity longitudinally to assess inter-individual changes in this capacity.
Another limitation is our sample size; our final sample size for neurotypical participants
was underpowered to detect small to medium effects, and thus was only powered to detect
medium to large effects. Lastly, metacognition has been shown to be related to other
forms of psychopathology such as personality disorders and post-traumatic stress disorder.
Our screening for the neurotypical sample did not formally assess the presence of these
disorders. Thus, our findings should be replicated with a larger sample controlling for
relevant psychopatho-logical comorbidities.

5. Conclusion

Metacognitive capacity is a complex ability that allows individuals to synthesize discrete
elements of inter and intrapersonal experiences into a cohesive whole. Hitherto, it had
primarily been studied in SMI (e.g., psychosis, borderline personality disorder), where
deficits have been evidenced to be associated with poorer outcome. Our novel study
explored the developmental trajectory of metacognitive capacity in a typically developed
population and its association with age. Our findings suggest that the sole element of
metacognitive capacity that increases with age is awareness of other for both those with
and without psychosis. Additionally, we found that those with psychosis show consistently
lower levels of metacognition than controls in each stage of adult development. Our
findings highlight the need for longitudinal studies exploring the individual factors that
may influence increases in metacognitive capacity over the lifespan. Additionally, these
findings suggest that intervening early with interventions targeting metacognitive capacity
may be essential to reduce the impact of psychosis on individuals’ lives. Lastly, given that
metacognitive capacity is conceptualized as a dynamic ability, future research should focus
on factors that promote higher levels of metacognitive reflection.
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Table 1

Averages for outcomes for the overall sample.

QOutcome

m (SD) m (SD)

Psychosis (n =360) Control (n = 69)

Self-reflectivity
Awareness of others
Decentration
Mastery

Total metacognition

4.30 (1.41) 5.77 (1.61)
2.88 (0.93) 4.04 (1.15)
057 (0.71) 1.25 (0.66)
3.54 (1.69) 4.70 (1.85)
11.28 (3.84) 15.75 (4.48)
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