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Abstract

Research has suggestedmanywith schizophrenia experience impairments inmetacognition, or difficulties apprehending their own
thoughts and the thoughts of others, and that those deficits are not reducible to a single symptom or cognitive impairment. While links
between metacognition and more severe levels of symptoms have emerged, less clear is whether there are consistent associations
between metacognition and other neurocognitive capacities. Accordingly the current study sought to examine whether different
patterns of metacognition deficits have different neurocognitive correlates. Narratives were gathered from 69 adults with schizo-
phrenia spectrum disorder using the Indiana Psychiatric Illness Interview along with a symptom interview and neurocognitive battery
including subtests of the Wechsler Adult Intelligence Scale III, Wechsler Memory Scale III and the Wisconsin Card Sorting Test.
Metacognitive capacity within the narrative interview was assessed using the Metacognition Assessment Scale and participants were
divided based on those scores into three groups: minimal self-reflectivity/not decentered (n=25); basic self-reflectivity/not decentered
(n=33); and basic self-reflectivity/decentered (n=11). Basic self-reflectivity refers to the ability to distinguish one's own thoughts
and feelings while decentered refers to the ability to see others as having independent perspectives and relationships with one another.
MANOVA and ANOVA comparing groups revealed that the participants lacking basic self-reflectivity had significantly poorer
workingmemory andmore symptoms of disorganization, while participants able to see others as having independent perspectives and
relationships demonstrated better visual memory. Results suggest different deficits in metacognition may be linked to different
neurocognitive capacities.
© 2007 Published by Elsevier B.V.
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CTerms such as “Metacognition,” “Theory of Mind,”

and “Mentalizing” refer to a person's general capacity to
think about thinking, both their own thinking and the
thinking of others. These terms, while often used in-
terchangeably to refer to a general aptitude, involve a
wide range of semi independent faculties which allow
40

41

42

⁎ Corresponding author.
E-mail address: plysaker@iupui.edu (P.H. Lysaker).

0920-9964/$ - see front matter © 2007 Published by Elsevier B.V.
doi:10.1016/j.schres.2007.02.016

Please cite this article as: Lysaker, P.H. et al. Metacognition within na
neurocognition. Schizophr. Res. (2007), doi:10.1016/j.schres.2007.02.016
persons to represent their own mental states and the
mental states of others, to form, revise and reform ideas
of what is believed, felt, dreamt of, feared, feigned or
pretended (Frith, 1992). These capacities consequently
allow humans to make meaning of their dilemmas, to
understand one another's intentions, and to ultimately
adapt to a changing environment. In this paper we have
selected to use the term metacognition to refer to this
general set of phenomenon because of its potential to
rratives of schizophrenia: Associations with multiple domains of
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describe a wide range of internal and socially driven
cognitive acts which contain primarily reflexive qualities
(e.g. Semerari et al., 2003). Admittedly there is much in
common between this term and theory of mind, which
has been defined, for instance, as the “capacity to
represent one's own and other persons' mental states”
(Brune, 2005, p 21).

Over the last 15 years, research has explored whether
schizophrenia fundamentally involves deficits in meta-
cognition. A link between schizophrenia and metacogni-
tion seems likely as many symptoms of schizophrenia
involve a failure to draw plausible conclusions about the
motives of others and the origins of one's internal states
(Frith, 1992). As noted in recent reviews by Brune
(2005) and Harrington et al. (2005), multiple studies
have confirmed that many with schizophrenia experi-
ence difficulties apprehending their own thoughts and
the thoughts of others and that those deficits are not
reducible to a single symptom or cognitive impairment.
These studies have also suggested that more severe
levels of psychopathology, particularly symptoms such
as paranoia, negative symptoms and thought disorder,
predict poorer performance on tests requiring partici-
pants to discern the intentions of others.

One issue awaiting clarification is whether there are
consistent patterns of association betweenmetacognition
and other neurocognitive “capacities such as attention,
memory and general intelligence” (Brune, 2003, p.62).
Performance on tests of neurocognition do not fully
explain the impact of deficits in metacognition on func-
tion (Roncone et al., 2002), and intact neurocognitive
function is not necessarily sufficient for full metacogni-
tive function. Yet metacognitive and neurocognitive
abilities may be related. Evidence of this includes find-
ings that better metacognitive skills are associated with
better performance on tests of verbal and visual memory
(Greig et al., 2004), visual memory span (Langdon et al.,
2001), intelligence (Brune, 2003), executive function
(Greig et al., 2004; Langdon et al., 2002) and learning
ability (Doody et al., 1998).

One possibility is that certain elements of metacogni-
tion require minimal levels of neurocognitive function.
In other words, certain levels of neurocognitive capacity
may be necessary but not sufficient for basic acts of
metacognition. There are at least several reasons to ex-
pect that a combination of impairments in various do-
mains of neurocognition might represent a barrier to
successful metacognitive function. For one, deficits in
flexibility of abstract thought have been suggested to
underlie deficits in a variety of phenomena which would
seem to require some metacognitive function, including
awareness of illness (Drake and Lewis, 2003; Lysaker
Please cite this article as: Lysaker, P.H. et al. Metacognition within na
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et al., 2003; Smith et al., 2000), social cognition
(Lancaster et al., 2003), and the development of social
skills (Lysaker et al., 1995). The possibility that cog-
nitive decline in schizophrenia could underpin some
deficits in metacognition is also supported by studies of
head injury and related conditions. Research has sug-
gested persons experience familiar social situations as
increasingly difficult to understand following the loss of
cognitive abilities (Frank et al., 2006; Newton and
Johnson, 1985) and that with the loss of neurocognitive
abilities there follows a reduced ability to shift mentally
between different self-representations (Heller et al., 2006)
and to perform basic self monitoring tasks (Ownsworth
and Fleming, 2005). In the case of Asperger's syndrome,
an inability to appreciate the thoughts and feelings of
others, a deficit also seen in schizophrenia, has been
linked to difficulties both integrating contextual informa-
tion, and to impairments in executive function which
compromise persons' abilities to smoothly shift back and
forth from two viewpoints (Frith and Vignemont, 2005).

Wewould suggest that one of the reasons why research
has been slow to explore the association of neu-
rocognition and metacognition is that most studies have
assessed metacognition along a singular continuum from
“intact” to “impaired” by observing performance after a
participant is cued to make a judgment about someone's
thinking in a fictional story (Brune, 2005; Harrington
et al., 2005). An initial problem here is that performance
on these testsmay not speak to persons' abilities to engage
in metacognitive acts when personal issues are involved
or when there are no specific cues that call for specific
metacognitive acts (Lysaker et al., 2005). A larger
problem though is that many have argued that metacogni-
tion, like other abilities (e.g. memory), is composed of
multiple semi independent capacities which can be acti-
vated independently of one another (Casacchia et al.,
2004; Nichols and Stich, 2001; Semerari et al., 2003;
Semerari et al., in press). Stressed by this view is that
different metacognitive functions, such as awareness of
one's own thoughts and awareness of other's thoughts
may involve activity in different cortical regions of the
brain (Frith and Frith, 1999; Ruby andDecety, 2003; Saxe
et al., 2004; Vogeley et al., 2004). Thus some functions
may be impaired while others are not. Research sup-
porting this includes findings that fundamentally different
patterns of metacognitive deficits exist in persons with
different forms of personality disorders and that in each
personality disorder some aspects of metacognition func-
tion well while others are impaired (Dimaggio et al., in
press; Semerari et al., 2005; Prunetti et al., in press).
Additionally some persons with schizophrenia experience
greater deficits in self awareness as opposed to awareness
rratives of schizophrenia: Associations with multiple domains of
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of others, while the opposite may be true in Asperger's
syndrome (Marraffa and Meini, 2004). Studying meta-
cognition as varying along one axis thus risks missing the
possibility that different patterns of metacognition deficits
have different correlates, that is, that combinations of dif-
ferent deficits may have unique links to neurocognition.

To address these concerns we have developed a means
of measuring metacognition as it has emerged naturally in
narratives of self and illness among participants with
schizophrenia using an adaptation of the Metacognition
Assessment Scale (MAS; Semerari et al., 2003), a scale
allowing for multiple domains of metacognition to be
assessed. In an initial study using this method, we found
that assessment of awareness of one's own mind was
positively correlated with performance on neurocognitive
tests involving verbal memory, spatial memory, verbal
intelligence and processing speed (Lysaker et al., 2005).
In the current studywe have sought to expand ourwork by
studying whether performance on neurocognitive tests
was linked to whether or not participants could perform
alone or in combination two specific metacognitive tasks,
which are widely recognized as key impairments in
schizophrenia.

Specifically we have asked whether neurocognition
was first linked to the ability to recognize and distinguish
one's own thoughts and feelings. As widely described in
the literature, people with schizophrenia concurrently
experience grave confusion about their internal states as
well as profound confusion about how they fit into the
world taking place around them (Bleuler, 1911/1950;
Laing, 1978; Parnas and Handest, 2003; Searles, 1965).
We have secondly askedwhether neurocognition is linked
to the ability to see the world in a non-egocentric or
decentered manner. Here we refer to the ability to see that
others' actions in the world stem from their own goals and
reasons, and that others see the world from their own
unique perspective. The ability to see the world in a
decentered manner has been conceptualized as a semi
independent metacognitive capacity, relative to the ability
to know one's own thoughts by several phenomenolog-
ical researchers (Sass and Parnas, 2003; Stanghellini,
2004). In particular, these researchers have described a
group of persons with schizophrenia who are fully aware,
if not hyperaware, of their own thoughts and feelings, but
who simultaneously find the actions of others in the world
incomprehensible.

In the current study, with a new sample, we have
consequently sought to classify participants on the basis
of metacognitive assessments of their narratives into
three groups: i) minimal self-reflectivity/not decentered;
ii) basic self-reflectivity/not decentered; and iii) basic self-
reflectivity/decentered. Of note, by basic self-reflectivity
Please cite this article as: Lysaker, P.H. et al. Metacognition within na
neurocognition. Schizophr. Res. (2007), doi:10.1016/j.schres.2007.02.016
TE
D
PR

OO
F

in the latter two groups we refer to the ability to merely
recognize and distinguish one's own affective states but
not necessarily having higher levels of metacognition,
such as those involving the ability to give a complete
description of one's own mental state and to distinguish
cognitive and emotional elements involved in one's in-
terpersonal processes.Whilewe hypothesized basic levels
of self-reflectivity may be related to neurocognition, we
did not anticipate that higher levels of reflectivity would
be linked to neurocognition given a literature linkingmore
complex aspects ofmetacognition in a variety of disorders
including psychosis and personality disorders, to other
factors such as social isolation or developmental history
(Bentall et al., in press; Fonagy et al., 2002; Semerari
et al., in press). In fact there are of course many factors
beyond neurocognition likely to affect metacognition. For
instance, it remains possible that history of trauma may
also damage the capacity for self-reflectivity in psychosis
(Bebbington et al., 2004; Hardy et al., 2005).

We predicted that participants in our study with defi-
cits in both self-reflectivity and decentration would have
poorer neurocognitive function than participants whose
basic self-reflectivity was intact but who also suffered
from a lack of decentration. We also predicted that par-
ticipants without either metacognitive deficit would have
the best neurocognitive test performance. We assessed a
variety of domains of neurocognition previously linked
to function in schizophrenia in order to study in an
exploratory manner whether different metacognitive
capacities were related to different forms of neurocogni-
tion. A further aim of our study was to begin to fill the
gap between the study of metacognition regarding one's
life and the ability to infer affects in others and, therefore
we included in our battery a test of the ability to re-
cognize positive and negative emotions as portrayed by
an actor in videotaped segments. We lastly planned ex-
ploratory analyses comparing symptom assessments
with metacognition.

1. Methods

1.1. Participants

Participants were 61 adult men and 8 women with
SCID confirmed DSM-IV diagnoses of schizophrenia
(n=43) or schizoaffective disorder (n=26). The partici-
pants comprised the full sample of persons enrolled in a
larger study seeking to develop a cognitive behavioral
therapy targeting working function in schizophrenia. All
were recruited from the outpatient Psychiatry Service of a
VAMedical Center (n=50) or CommunityMental Health
Center (n=19) and were in a post acute phase of illness as
rratives of schizophrenia: Associations with multiple domains of

http://dx.doi.org/10.1016/j.schres.2007.02.016


248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

4 P.H. Lysaker et al. / Schizophrenia Research xx (2007) xxx–xxx

ARTICLE IN PRESS
UN
CO

RR
EC

defined by having no hospitalizations or changes in
medication or housing in the month prior to entering the
study. Excluded from the study were participants with
mental retardation or active substance abuse. The mean
age and education of the sample was 46.68 (SD=10.11)
and 12.68 (SD=2.46) years respectively. Participants had,
on average, 5.90 lifetime psychiatric hospitalizations
(SD=6.09) with the first occurring on average at the age
of 27.08 (SD=9.61). Their parents' average level of
education was 12.57 (SD=2.49). Thirty were Caucasian,
38 African American, and one Latino.

1.2. Instruments

Indiana Psychiatric Illness Interview (Lysaker et al.,
2002) is the semi-structured interview developed to assess
illness narratives. A research assistant conducts the
interview which typically lasts between 30 and 60 min.
Responses are audio taped and later transcribed. The
interview is divided conceptually into four sections. First,
rapport is established and participants are asked to tell the
story of their lives in as much detail as they can. Second,
participants are asked if they think they have a mental
illness and how they understand it. This is followed with
questions aboutwhat has and has not been affected by their
condition in terms of interpersonal and psychological life.
In the third section, participants are asked if their condition
“controls” their life and if they “control” their condition.
Fourth, participants are asked what they expect to stay the
same andwhatwill be different in the future, again in terms
of interpersonal and psychological function. For the
purposes of the current study we have added an additional
group of two questions into the third section which ask
howmuch their illness is affected by others and howmuch
have others been affected by their illness. This was added
to offer another opportunity for persons to portray the
world in a decentered manner. The IPII procedures differ
from other psychiatric interviews in that they do not
introduce content. If the participant does not mention
hallucinations, the IPII interviewer does not inquire about
hallucinations. The interviewer may ask for clarification
when confused andmayquery non-directively. The tone of
the interview is directed to be conversational and questions
are not posed for participants to solve. The IPII thus results
in a narrative of self and psychiatric challenges that can be
analyzed in terms of the metacognitive capacities utilized
during the telling of the story.

The Metacognition Assessment Scale (MAS; Semerari
et al., 2003) is a rating scale that assesses metacognitive
abilities as manifest in an individual's verbalizations. It
was originally designed to detect within psychotherapy
transcripts changes in the ability of persons with severe
Please cite this article as: Lysaker, P.H. et al. Metacognition within na
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personality disorders to think about their own thinking. In
consultation with the authors, the MAS has been adapted
for the study of IPII transcripts (Lysaker et al., 2005). The
MAS focuses on metacognitive functions and not on
metacognitive contents and conceptualizesmetacognition
as the set of abilities that allows persons to understand
mental phenomena and to use that understanding to tackle
tasks that are sources of distress.

The MAS contains four scales: “Understanding of
one's own mind” or the comprehension of one's own
mental states; “Understanding of others' minds,” or the
comprehension of other individuals' mental states,
“Decentration” or the ability to see the world as existing
with others having independent motives, and “Mastery”
or the ability to work through one's representations and
mental states to implement effective action strategies
in order to accomplish cognitive tasks or cope with
problematic mental states. The MAS requires the rater to
indicate whether the participant has successfully used or
failed to use a function for each task which increases in
complexity. For the purposes of this study we were first
interested in whether participants achieved a rating of “4”
or higher (out of “9”) on awareness of one's mind,
indicating the participant was at least able to define and
distinguish their own emotions and thoughts from one
another. We were secondly interested in whether par-
ticipants achieved scores of “2” or higher (out of “3”) on
decentration indicating the participant was at least able to
recognize others as perceiving and interpreting events in a
different way than themselves. Interrater reliability was
assessed in this study with two blind raters for 10 tran-
scripts. Consistent with our earlier use with a different
sample, good overall reliability was found with an in-
traclass correlation for the total of .86 (pb .05). An overall
significant level of internal consistencywas also found for
all four scales (coefficient alpha=.80, pb .05).

The Wechsler Adult Intelligence Scale III (WIAS III;
Wechsler, 1997a,b) is a widely used battery of tests used
to assess intellectual function and generates age corrected
scaled scores where the expected population mean is a
“10”. For the purposes of this study four subtests were
administered: Vocabulary, Block Design, Arithmetic and
Digit Symbol. The Vocabulary subtest assesses partici-
pants' global verbal intellectual function and is believed to
tap premorbid intelligence in schizophrenia. The Block
Design subtest assesses visual spatial processing and is
often used as a non-verbal measure of intelligence. The
Arithmetic subtest calls on persons to mentally manipu-
late numbers in order to solve mathematical problems and
thus is understood to involve working memory. The Digit
Symbol subtest assesses participants' visuomotor proces-
sing speed.
rratives of schizophrenia: Associations with multiple domains of
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Wechsler Memory Scale III: (WMS III, Wechsler,
1997a,b) is a widely used battery of tests used to assess
memory function. The Visual Reproduction subtest asks
participants to reproduce four drawings after a brief
period of visual exposure and is thought to be closely
associated with visual spatial memory. The Logical
Memory subtest is a test of verbal memory in which
participants hear stories and are then asked to recall as
many different units of meaning from those stories. It is a
measure of verbal memory.

Wisconsin Card Sorting Test: (WCST; Heaton et al.,
1993) asks participants to sort cards that vary according to
shape, color and number of objects depicted. Subjects are
told to match cards to “key” cards but are not told the
matching principle which changes after 10 correct re-
sponses. This study utilized two scores: the total number
of categories correct, a score which can range from “0” to
“6” which reflects the participant's ability to grasp, hold
and shift when necessary, and the number of perseverative
responses which suggest a tendency to have difficulty
shifting sets.

Bell-Lysaker Emotional Recognition Task (BLERT;
Bell et al., 1997; Bryson et al., 1997) is ameasure of ability
to identify affect cues in videotaped stimuli. Participants
are presented with videotaped segments and asked to cor-
rectly identify two positive affects (happy and surprised)
and four negative affects (fearful, angry, disgusted, sad)
presented by an actor in three separate vignettes. Scores are
available for the number of correctly identified positive
affects, ranging from 0 to 6 and negative affects, ranging
from 0 to 12. It has excellent categorical stability of
measurement over five months (Kappa=.93) and has
demonstrated discriminant validity among community,
substance abuse, and schizophrenia samples.

Positive and Negative Syndrome Scale: (PANSS; Kay
et al., 1987) is a 30 item rating scale completed by
clinically trained research staff at the conclusion of chart
review and semi-structured interview. Individual items
are rated on a “1” to “7” scale with higher scores re-
flecting greater psychopathology. For the purposes of
this study, five factors derived from a 10 fold cross vali-
dation method were utilized: Positive, Negative, Disor-
ganization, Excitement and Emotional Discomfort (Van
der Gaag et al., 2006). Good to excellent interrater
reliability has been found for raters in this study with
intraclass correlations ranging from .80 to .92.

1.3. Procedures

Following informed written consent, diagnoses were
determined using the Structured Clinical Interview for
the DSM IV (SCID; First et al., 1997). The SCID was
Please cite this article as: Lysaker, P.H. et al. Metacognition within na
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conducted by a clinical psychologist. Next, participants
were given the neurocognitive battery, PANSS, and IPII
as part of a baseline assessment for a study of Cognitive
Behavior Therapy and work outcome. The IPII and
PANSS interviews were conducted by different person-
nel. The IPII interview was audio taped and later tran-
scribed with identifying information removed. Ratings
of the transcripts were made using the MAS with raters
blind to participant identity, test performance, and
symptom ratings. Raters were not present during the
PANSS, or IPII interviews, nor did they transcribe the
audiotapes of the interviews. Raters had a minimum of
a graduate degree in psychology or nursing and were
trained by the first author. A subset of these IPII
transcripts (n=34) were previously rated for narrative
content using different procedures and different raters
and has been published elsewhere (Lysaker et al., 2006).

2. Analyses

Analyseswere planned in two phases. First we planned
to correlate MAS Understanding one's own mind and
Decentration scores with symptoms and neurocognitive
test scores. If significant associations were found we
planned to divide participants into three groups on the
basis of whether or not they: a) demonstrated a self-
reflective capacity and b) among thosewho had basic self-
reflectivity whether or not they also achieved decentra-
tion. Participants were rated on a priori basis as having
basic self-reflective capacity if they obtained scores of “4”
or higher and as not having basic self-reflectivity if their
score was lower than “4” on the Understanding of one's
own mind scale of the MAS. They were rated on an a
priori basis as having achieved decentration if they
achieved a score of “2” or higher and as not having
achieved decentration if they achieved scores of less than
“2” on the Decentration scale of the MAS. This resulted
in three groups which were labeled: i) minimal self-
reflectivity/not decentered; ii) basic self-reflectivity/not
decentered; and iii) basic self-reflectivity/decentered.
Groups were then compared on background, symptom
and neurocognitive variables.

3. Results

Examination of MAS, symptom and neurocognitive
variables revealed the majority of these were not nor-
mally distributed. To assess whether the MAS Under-
standing of one's own mind and Decentration scores
were associated with symptoms and neurocognitive
scores, Spearman Rho correlations were, therefore,
calculated. As revealed in Table 1, these indicated higher
rratives of schizophrenia: Associations with multiple domains of
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Table 1t1:1

Associations of symptoms and neurocognitive assessments with
Understanding one's own mind and Decentration scorest1:2

t1:3 Assessments Understanding one's
own mind

Decentration

t1:4 PANSS
t1:5 Positive 0.02 −0.10
t1:6 Negative −0.27⁎ −0.08
t1:7 Disorganization −0.36⁎⁎ −0.20
t1:8 Excitement 0.02 −0.20
t1:9 Emotional discomfort 0.32⁎⁎ 0.21
t1:10 WAIS III
t1:11 Arithmetic 0.45⁎⁎ 0.21
t1:12 Vocabulary 0.34⁎⁎ 0.15
t1:13 Block design 0.27⁎ 0.20
t1:14 Digit symbol 0.24 0.17
t1:15 WMS III
t1:16 Visual reproduction 0.26⁎ 0.34⁎⁎

t1:17 Logical memory 0.18 0.16
t1:18 WCST
t1:19 Correct categories 0.32⁎⁎ 0.12
t1:20 Perseverative responses −0.29⁎ −0.20
t1:21 BLERT
t1:22 Positive emotions 0.14 0.14
t1:23 Negative emotions 0.44⁎⁎ 0.26⁎

Spearman rho correlations⁎pb .05; ⁎⁎pb .01.t1:24

t2:1

t2:2

t2:3

t2:4

t2:5

t2:6

t2:7

t2:8
t2:9

t2:10

t2:11

t2:12
t2:13

t2:14

t2:15
t2:16

t2:17

t2:18

t2:19
t2:20

t2:21
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levels of Understanding of one's own mind were linked
to better performance on the WCST, BLERT, Visual
Reproduction on the WMS III, and Arithmetic Vocab-
ulary, and BlockDesign subtests of theWAIS III. Greater
levels of Understanding one's own mind were also
linked to less severe Negative and Disorganization
symptoms and higher levels of Emotional Discomfort.
UN
CO

RR
ETable 2

Background characteristics of groups varying on the presence or absence of

Group 1 Group 2

Minimal reflectivity Basic refle

Not decentered Not decen

(n=25) (n=33)

Age 46.60 (11.35) 46.73 (10.
Education 11.96 (2.32) 13.21 (2.7
Parents highest level of education 12.20 (2.65) 12.82 (2.3
Lifetime psychiatric hospitalizations 4.76 (4.82) 5.45 (6.2
Age of first hospitalization 24.10 (6.97) 28.87 (10.
MAS
Understanding one's own mind 2.84 (0.47) 4.18 (0.5
Decentration 0.08 (0.28) 0.33 (0.5

PANSS
Positive 12.80 (4.10) 13.91 (4.6
Negative 21.08 (4.62) 17.57 (4.5
Disorganization 13.60 (4.12) 11.45 (3.1
Excitement 6.92 (2.63) 7.61 (2.7
Emotional discomfort 10.64 (3.90) 12.61 (3.6

⁎pb .05; ⁎⁎pb .01.
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Higher levels of Decentration were linked to better
performance on the BLERT and the Visual reproduction
on the WMS III.

Given the existence of linear relationships partici-
pants were next classified according to our a priori
scheme. This revealed 25 participants did not achieve
basic (labeled as minimal) self-reflectivity or decentra-
tion, 33 achieved basic self-reflectivity but not decentra-
tion and 11 achieved both decentration and basic self-
reflectivity. Chi Square analyses revealed groups did not
differ according to diagnosis, gender or recruitment site
(VA vs. CMHC). As revealed in Table 2, groups did not
differ on age, education, parents' highest level of
education or hospitalization history. The two groups
classified as not decentered did not differ on MAS
decentration score. The basic self-reflectivity/decentered
group had higher scores on the MAS Understanding of
one's own mind subscale relative to the other groups.

Given that some symptoms and neurocognition scores
were not normally distributed, all were transformed into Z
scoreswith normal distributions.MANOVAandANOVA
were then conducted comparing groups on the normalized
scores. The raw untransformed scores and the results of
the group comparisons are presented in Tables 2 and 3. As
revealed in Table 2, the minimal self-reflectivity/not de-
centered group had more severe disorganization symp-
toms than either other group and more severe negative
symptoms than the basic self-reflectivity/not decentered
group. The basic self-reflectivity/decentered group had
more symptoms of emotional discomfort than the mini-
mal self-reflectivity/not decentered group. There were no
basic self-reflectivity and decentration (n=69)

Group 3 F Post hoc comparisons

ctivity Basic reflectivity pb .05

tered (n=11)

10) 46.73 (7.64) 0.01
1) 12.73 (1.55) 1.89
7) 12.64 (2.66) 0.44
2) 9.91 (7.31) 3.06
82) 27.45 (9.59) 1.54

3) 5.91 (0.83) 116.50⁎⁎ 3N2N1
3) 2.09 (0.54) 77.67⁎⁎ 3N1N2

5) 13.27 (3.82) 0.73
4) 18.91 (3.80) 4.23⁎⁎ 2b1
1) 10.81 (3.68) 3.63⁎ 2, 3N1
2) 7.09 (2.98) 0.45
5) 14.45 (3.56) 4.25⁎⁎ 3N1

rratives of schizophrenia: Associations with multiple domains of
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Table 3t3:1

Comparisons of performance on neurocognition among groups varying on the presence or absence of basic self-reflectivity and decentration (n=69)t3:2

t3:3 Neurocognitive
assessments

Group 1 Group 2 Group 3 F a Post hoc comparisons

t3:4 Minimal reflectivity Basic reflectivity Basic reflectivity pb .05

t3:5 Not decentered Not decentered Decentered

t3:6 (n=25) (n=33) (n=11)

t3:7 WAIS III
t3:8 Arithmetic 5.80 (1.96) 8.00 (2.92) 8.36 (1.91) 8.61⁎⁎ 3, 2N1
t3:9 Vocabulary 6.04 (2.54) 7.33 (3.33) 9.00 (2.23) 3.32⁎ 3N1
t3:10 Block design 6.92 (2.16) 7.61 (2.72) 8.82 (2.27) 3.19⁎ 3N1
t3:11 Digit symbol 5.44 (1.83) 6.36 (1.93) 6.00 (1.41) 2.47
t3:12 WMS III
t3:13 Visual reproduction 5.20 (3.54) 5.45 (3.43) 9.09 (4.25) 4.57⁎ 3N1, 2
t3:14 Logical memory 5.20 (3.53) 6.48 (3.87) 7.91 (2.98) 1.24
t3:15 WCST
t3:16 Correct categories 2.44 (2.36) 4.12 (2.04) 4.55 (1.81) 6.19⁎⁎ 3, 2N1
t3:17 Perseverative

responses
52.36 (38.24) 30.82 (20.41) 21.09 (12.36) 5.60⁎⁎ 3, 2N1

t3:18 BLERT
t3:19 Positive emotions 4.00 (1.15) 4.33 (1.21) 4.45 (1.12) 0.82
t3:20 Negative emotions 4.80 (2.61) 6.70 (2.30) 7.45 (2.38) 5.97⁎⁎ 3, 2N1

⁎pb .05; ⁎⁎pb .01.t3:21
a MANOVA; Wilks Lambda F=2.08, p=.014; Given not all test scores were normally distributed, scores were converted into normalized scores

and then subjected to analyses.t3:22
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differences in overall Positive or Excitement symptoms.
MANOVA and individual ANOVA comparing all three
groups on the normalized scores on a battery of neuro-
cognitive testing are presented in Table 3. These analyses
revealed that the achievement of basic self-reflectivity
was related to better performance on the Wisconsin Card
Sorting Test, better recognition of negative emotions on
the BLERT and better performance on the WAIS III
Arithmetic subtest, while the achievement of decentration
was linked to better performance on the Visual reproduc-
tion subtest of the WMS III. The basic self-reflectivity/
decentered group also had better performance on the
Vocabulary and Block Design Subtest than the minimal
reflectivity group.

4. Discussion

Results suggest that when metacognition is assessed
within personal narratives gathered using a semi-struc-
tured interview, many with schizophrenia spectrum
disorders experience significant deficits in at least two
semi independent domains of metacognition. Fifty
eight of 68 participants (85%) demonstrated impair-
ments in the ability to see the world in a decentered
manner, that is, as involving others who have their own
unique thoughts, feelings and perspectives. Twenty
five of those 58 (37%) had an additional deficit in the
ability to recognize and distinguish their own feelings.
Only 11 (15%) participants in this sample demonstrat-
Please cite this article as: Lysaker, P.H. et al. Metacognition within na
neurocognition. Schizophr. Res. (2007), doi:10.1016/j.schres.2007.02.016
TE
Ded both an ability to be able to see the world as

involving others who have their own unique thoughts,
feelings and perspectives and an ability to recognize
and distinguish their own feelings. The basic reflectiv-
ity/decentered participants demonstrated greater over-
all levels of awareness of their own mind suggesting
that not only were they able to distinguish their own
feelings but also to see their constructions of the world
as subjective and that their expectations, thoughts and
desires had limited impact on reality.

When compared on symptoms level and neurocog-
nitive test performance, participants unable to identi-
fy their feelings performed more poorly on WAIS III
Arithmetic subtest (a test of working memory), made
more perseverative responses and achieved fewer cate-
gories on the WCST. They also demonstrated more
disorganization symptoms relative to participants able
to identify their own feelings. One possible interpreta-
tion is that difficulties distinguishing internal states in
schizophrenia can emerge when persons have greater
difficulties holding abstract matters in mind and then
shifting fluidly from one abstract concept to another.
When compared on a test of the ability to recognize
emotions in others, participants unable to identify their
own feelings had greater difficulties recognizing neg-
ative but not positive emotions. One possible interpre-
tation here is that human beings need the ability to
recognize emotions in themselves in order to be able to
recognize emotions in the expressions and voices of
rratives of schizophrenia: Associations with multiple domains of

http://dx.doi.org/10.1016/j.schres.2007.02.016
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others. When this ability is compromised in schizohre-
nia, persons may lose the ability to detect emotions in
others and manifest negative symptoms (Salvatore
et al., in press). This finding appears to be theoretically
consistent with a simulation theory of mindreading
(Gallese and Goldman, 1998) and studies by Corcoran
and Frith (2003, 2005) which reported that performance
on theory of mind tasks predicted impoverished
autobiographical accounts among persons with schizo-
phrenia. It is also consistent with an fMRI study which
suggested activities related to self-reflection were
necessary to infer the mental states of others for persons
without neurological illness (Mitchell et al., 2005).

Beyond this, participants able to both distinguish their
thoughts and feelings and to see the world in a de-
centered manner had superior performance on a test of
visual memory compared with non-decentered partici-
pants, regardless of whether or not the non-decentered
participants had achieved basic self-reflectivity. This
could suggest whereas flexibility in abstract thought aids
in self awareness, the ability to see that others have their
unique views requires relatively intact visual memory,
perhaps to be able to represent social relations in a com-
plex spatial manner. The lack of a difference in BLERT
performance between the decentered group and the non-
decentered groups may also suggest that the failure to
make sense of others' relationships with one another is
more than a matter of merely being unable to decipher
others' emotions. Such assertions are consistent with the
Frith and Vignemont (2005) observation that the
egocentrism in Asperger's syndrome may result from
an inability to form representations of others as having a
relation to one another which is fully independent of their
relationship to oneself.

Thus, study predictions were only partially con-
firmed. Participants with deficits in both self-reflectiv-
ity and decentration generally had the poorest levels
neurocognitive function, demonstrating lower scores
on 7 of the 10 tests than the group with neither deficit.
The group with two deficits though had lower scores on
only 4 of 10 tests than the group with only a deficit in
decentration. The group with no deficits also only
demonstrated better neurocognitive performance on
only one test relative to the groups with a deficit in only
decentration.

Of note, the correlational nature of this study pre-
cludes drawing any firm conclusions and thus all inter-
pretations of the observed relationships are intended as
speculative and a possible basis for hypotheses for future
study. Furthermore, there are alternative hypotheses that
cannot be ruled out. First, it is possible that different
neurocognitive deficits in schizophrenia are in part the
Please cite this article as: Lysaker, P.H. et al. Metacognition within na
neurocognition. Schizophr. Res. (2007), doi:10.1016/j.schres.2007.02.016
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result of different forms of metacognitive deficits.
Perhaps different metacognitive dysfunctions interact
with each other to generate neurocognitive dysfunctions
or possibly deficits in neurocognition and metacognition
magnify one another in the manner of a vicious cycle. It
is also possible that relationships observed here were the
products of other biological or socio-cultural variables
not measured.

Results may have implications for the study of meta-
cognition in general. The findings are consistent with
assertions that metacognition is not a unidimensional
capacity, but is composed of semi independent functions
possibly related to different aspects of brain function.
Results also point to the possibility that different types of
cortical dysfunction may interact with one another re-
sulting in complex metacognitive dysfunction. For ex-
ample, as hypothesized above, impairments in visual
memory may limit the ability of persons with schizo-
phrenia to see the world in a decentered manner and if
there are additional deficits in working memory, an
inability to distinguish one's own thoughts may also
emerge. As only persons with schizophrenia spectrum
disorder were studied here, a natural next step is to ex-
plore whether similar findings are found in other groups
with metacognitive deficits.

Of note there were several unexpected findings.
Groups did not differ in processing speed or positive
symptoms. This may suggest that the influence of these
capacities and symptoms on metacognition is more sub-
tle or possibly not related to the specific metacognitive
tasks measured here. It was also surprising that the
minimal self-reflectivity/not decentered group had more
severe negative symptoms than the basic self-reflectiv-
ity/not decentered group but not the basic self-reflectiv-
ity/decentered group. This may suggest there are two
different paths to negative symptoms: one with deficits
in metacognition and neurocognition leading to lack of
interest and withdrawal and another in which persons
with greater awareness of themselves and others choose
to withdraw as an adaptive response. This is consistent
with the results of phenomenological research suggest-
ing some persons “positively”withdraw to sustain health
because of discomfort with the social order (Corin,
1998), an assertion supported by the finding here that
the basic self-reflectivity/decentered group had higher
levels of emotional discomfort than the minimal self-
reflectivity group. The observation is also consistent
with emerging models suggesting the independence of
these symptom domains (Harvey et al., 2006). The
finding that only the basic self-reflectivity/decentered
and minimal self-reflectivity groups differed from one
another on verbal function and visual spatial reasoning
rratives of schizophrenia: Associations with multiple domains of
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may suggest that general deficits or lack of deficits in
general intellectual ability play a role in the extreme
absence or general presence of metacognitive capacities.

Importantly there are several limitations. As noted
above, the correlational nature of this study precludes
drawing any conclusions regarding causality. Generaliza-
tion of findings also is limited by sample composition.
Participants were mostly persons in their 40's, all of
whom were involved in treatment. It may well be that a
different relationship exists between neurocognition and
metacognition among younger persons with schizophre-
nia, or in particular, persons who decline treatment. We
additionally examined only two of many possible com-
binations of metacognitive capacity in schizophrenia and
more study is called for exploring a wide range of other
possible patterns of deficit. Thus, more research is nec-
essary which involves the collection of data at multiple
time points using broader samples which explores other
aspects of neurocognition and metacognition. Further-
more, without studying persons with other disorders, it
also remains unclear whether or not the results observed
here apply to persons with other conditions.

With replication these findings may finally have sev-
eral clinical implications. First rehabilitative and psycho-
logical interventions may need to take into account that
persons may experience multiple and unique patterns of
metacognitive deficits which may need to be addressed in
a particular order and call for different techniques. This is
consistent with case reports (Lysaker et al., 2005; Lysaker
and Hermans, 2007) in which patients over the course of
years in psychotherapy first achieved awareness of their
own thoughts and feelings and then later developed a
sense of others as having independent relationships with
one another. Considered in the light of this study, itmay be
that persons with schizophrenia who have limited self
awareness and who cannot perceive the independent
relationships others have with one another must first
achieve basic self-reflectivity before achieving a larger
non-egocentric sense of the world. This is also consistent
with recent rehabilitative models of coping which suggest
that the ability to personally make meaning of one's own
illness comes only after persons become more able to
distinguish their own thoughts and feelings from the
symptoms of mental illness and social stereotypes (Roe,
2001; Roe et al., 2006). It is also notable that the greatest
levels of metacognition were linked to the greatest levels
of distress relative to the poorest levels of metacognition.
Thismay suggest the need for emerging treatments to take
into account that achievement of recovery from schizo-
phrenia for manymay be a painful process which requires
the processing of pain that emerges with greater clarity
of thought.
Please cite this article as: Lysaker, P.H. et al. Metacognition within na
neurocognition. Schizophr. Res. (2007), doi:10.1016/j.schres.2007.02.016
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