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Our previous work has linked verbal learning and memory
with cognitive insight, but not clinical insight, in individuals
with a first-episode psychosis (FEP). The current study
reassessed the neurocognitive basis of cognitive and clinical
insight and explored their neural basis in 61 FEP patients.
Cognitive insight was measured with the Beck Cognitive
Insight Scale (BCIS) and clinical insight with the Scale
to assess Unawareness of Mental Disorder (SUMD).
Global measures for 7 domains of cognition were exam-
ined. Hippocampi were manually segmented in to 3 parts:
the body, head, and tail. Verbal learning and memory sig-
nificantly correlated with the BCIS composite index. Com-
posite index scores were significantly associated with total
left hippocampal (HC) volume; partial correlations, how-
ever, revealed that this relationship was attributable largely
to verbal memory performance. The BCIS self-certainty
subscale significantly and inversely correlated with bilat-
eral HC volumes, and these associations were independent
of verbal learning and memory performance. The BCIS
self-reflectiveness subscale significantly correlated with
verbal learning and memory but not with HC volume.
No significant correlations emerged between the SUMD
and verbal memory or HC volume. These results strengthen
our previous assertion that in individuals with an FEP cog-
nitive insight may rely on memory whereby current expe-
riences are appraised based on previous ones. The HC may
be a viable location among others for the brain system that
underlies aspects of cognitive insight in individuals with an
FEP.
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Introduction

Lack of insight (ie, poor awareness of illness) is a central
clinical characteristic of schizophrenia.1 The clinical con-
cept of insight focuses on the patient’s awareness that
their symptoms and behavior are abnormal and attribut-
able to a mental disorder, of the social consequences of
the disorder and the need for treatment.2,3 This form of
insight is determined by observing individuals’ behavior
in the context of a clinical examination and is valuable for
determining diagnosis, prognosis, and treatment.4,5

Fundamental to an understanding of clinical insight is
the study of patients’ capacity to distance themselves
from their distorted beliefs andmisinterpretations, reflect
on them rationally, and recognize erroneous conclusions.
These metacognitive processes are studied under the ru-
bric of cognitive insight. To psychometrically assess such
cognitions, Beck et al6 developed the brief self-report
Beck Cognitive Insight Scale (BCIS). These authors
argue that the mental operations underlying cognitive in-
sight can be divided into 2 mechanisms: self-reflectiveness,
which includes a willingness to acknowledge fallibility,
corrigibility, and recognition of dysfunctional reasoning,
and self-certainty, which refers to a tendency to be over-
confident. These authors propose that higher levels of
certainty may diminish the capacity for self-reflection,
and thus a composite index is calculated through sub-
tracting the individual’s self-certainty score from her/
his self-reflectiveness score. Cognitive insight is of great
clinical significance because it directly taps into thinking
styles underlying distorted cognitions, which are increas-
ingly acknowledged as target for intervention.7 Cognitive
insight has adequate convergent validity with clinical
measures of insight.6

The study of cognitive insight has recently been
employed to identify aspects of the neurocognitive archi-
tecture that may contribute to aberrant thinking styles
and cognitive distortions in psychosis.8 In an initial
study, in individuals with a first-episode psychosis
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(FEP), we evaluated associations between cognitive and
clinical insight and 7 domains of cognition (verbal learn-
ing and memory, visual learning and memory, working
memory, speed of processing, reasoning and problem
solving, attention, and social cognition).8 Results showed
that participants who had higher BCIS composite index
scores had better verbal learning and memory than indi-
viduals who scored lower on the composite index. We
proposed that cognitive insight may rely selectively on
verbal memory as it requires reflection and self-searching
in memory. Further, the magnitude of verbal learning
and memory deficits corresponded with the degree of
self-certainty. We suggested that belief inflexibility may
cause memories to be held with strong conviction, which
may dissuade elaborate searches for previous experiences
in memory. Notably, no associations emerged for self-re-
flectiveness or 2 clinical insight measures, namely, the
Scale to assess Unawareness of Mental Disorder
(SUMD) item 1 (awareness of mental disorder) and
the insight item (G12) from the Positive and Negative
Syndrome Scale (PANSS). We concluded that cognitive
insight, but not clinical insight, may rely on memory pro-
cesses whereby current experiences are appraised based
on previous ones.
An important question that is yet to be investigated is

whether the brain systems underlying cognitive insight in
FEP overlap with those underlying verbal memory. Le-
sion studies have provided evidence for a critical role of
the hippocampus (HC) for verbal memory function.9

Moreover, functional neuroimaging studies have demon-
strated that the HC is a key neural correlate when normal
subjects engage in both memory encoding and memory
retrieval.10,11 In comparison, people with schizophrenia
show a lack of normal memory-related activity in the
HC12–14 as well as volumetric reductions in this region.15

Despite the absence of studies on the neural basis of cog-
nitive insight, the pattern of associations between verbal
memory and cognitive insight reported may lead to some
tentative hypotheses. First, the finding that increased
self-certainty was correlated with poorer verbal memory
may imply inefficient HC function in FEP participants
with higher certainty judgments. Second, self-reflective-
ness and verbal memory were found to be uncorrelated,
which may imply that the HC does not play an important
role in self-reflectivity.
The aim of this study was to gain an anatomical under-

standing of the brain systems that underlie cognitive in-
sight in individuals with an FEP. In view of evidence that
the verbal memory cognitive system and the HC are func-
tioning suboptimally in schizophrenia and that the HC is
critical for verbal memory, an investigation into their role
for cognitive insight seemed particularly worthwhile.
Against a background of evidence that clinical insight
is correlated with neurocognitive ability and with gray
matter volumes,16 we also investigated whether correla-
tions would appear with neurocognitive performance

andHC volumes. Our prior study detected no substantial
influence of verbal memory on clinical insight; thus, we
expected no significant impact of verbal memory or HC
volume on clinical insight in FEP.

Methods

Participants

All participants (N = 61) were part of a longitudinal nat-
uralistic outcome study of FEP treated in a specialized
early intervention service, the Prevention and Early Inter-
vention Program for Psychoses (PEPP-Montreal), Doug-
las Hospital inMontreal, Canada. FEP participants were
diagnosed based on a Structured Clinical Interview for
Diagnostic and Statistical Manual of Mental Disorders
(Fourth Edition),17 conducted by a trained interviewer
and confirmed through a consensus meeting attended
by at least 2 senior research psychiatrists (R.J. and
A.M.). Duration of untreated psychosis (DUP) was
calculated as part of the initial assessment as the time be-
tween onset of psychotic symptoms to the time of ade-
quate treatment with antipsychotics.18 The research
assistants and graduate students who perform symptom
ratings using the PANSS have established an intraclass
correlation coefficient (ICC) = .75. The SUMD is admin-
istered by the same research assistants and graduate stu-
dents who administered the PANSS. Although interrater
reliability data for the SUMD is not available, our raters
receive extensive training and supervision with reliability
measured at least once a year for the PANSS. Interrater
reliability for the PANSS insight item (G12) was found to
be high (ICC = .79). Interrater reliability for estimating
DUP independently by 2 raters was conducted on
12 randomly selected cases and was found to be high
(ICC = .81–.98).
The type and dosage of antipsychotic taken at each

clinical assessmentwere recorded and converted to a stan-
dard chlorpromazine equivalent (see table 1). At the time
of testing, patients were receiving mostly (n = 54) novel
antipsychoticmedications. One patient was receiving typ-
ical antipsychotic medication and 6 were unmedicated.
Medication adherence was based on a 5-point scale rang-
ing from 0 (never) to 4 (fully compliant).18 Patients were
asked how often they missed a dose over the past month,
and adherence was calculated as a percent of prescribed
doses taken. Similar methodology was employed by clin-
ical staff and adherence recorded as a percentage in clin-
ical notes. Correlational analyses among scores based on
information obtained from patients and clinical notes,
and a more objective measure of pill counting, available
for a subset of the sample were found to be high.19 In ad-
dition to pharmacotherapy, case managers provide indi-
vidualized supportive psychotherapy and education to
individuals with an aim to increase awareness (ie, insight)
of the nature of their symptoms. Demographic and clin-
ical descriptions of the sample are reported in table 1.

Cognitive Insight in First-Episode Psychosis
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Magnetic resonance scans were acquired for 61 people
with an FEP. All participants completed the BCIS, 54
completed the SUMD, and 59 completed neurocognitive
assessments. In the current investigation, we report neu-
rocognitive data for the same 50 participants as in our
first study8 plus an additional 9 participants who were
tested since the previous publication.

Cognitive insight was assessed with the BCIS,6 a 15-
item self-report inventory. Self-reflectiveness (ability to
reflect on previous experiences), self-certainty (overcon-
fidence), and composite index (self-reflectiveness � self-

certainty) scores were computed. Each question is rated
on a 4-point scale from 0 (do not agree at all) to 3 (agree
completely). Clinical insight was quantified with an ab-
breviated version of the SUMD.20 We limited our explo-
ration of the SUMD to item 1, awareness of mental
disorder, but for completeness, we report descriptive
data for the first 3 items (see table 1). Items are rated
on a 5-point scale from 1 (aware) to 5 (unaware). Psy-
chotic symptom severity was assessed with the PANSS,21

depression with the Calgary Depression Scale,22 and
anxiety with the Hamilton Anxiety Scale.23

Neurocognitive Assessment

Neurocognitive assessments were incomplete for some of
the participants as they either refused or were unable to
complete some of the tasks. FEP participants were
assessed within an average of 11.3 weeks (SD = 15.2) after
treatment initiation and only when in a stable though not
necessarily asymptomatic condition.
Cognitive ability was examined by separating various

neuropsychological tests into 7 cognitive domains as sug-
gested by the National Institute of Mental Health-Mea-
surement and Treatment Research to Improve Cognition
in Schizophrenia group.24,25 Verbal learning andmemory
was derived from the logical memory26 subtests of the
Wechsler Memory Scale—Third Edition.27 Other
domains were visual learning and memory, working
memory, speed of processing, reasoning/problem solving,
attention, and social cognition. The neuropsychological
tests that comprise these domains are listed in table 2 and
described in detail elsewhere.28

Magnetic Resonance Imaging Acquisition

Structural magnetic resonance data were acquired at the
Montreal Neurological Institute (MNI) on a 1.5-T Sie-
mens Sonata whole-body system magnetic resonance im-
aging (MRI) scanner outfitted with a standard head coil
(Siemens, Erlangen, Germany). Participants’ heads were
stabilized by a vacuum cushion. High-resolution T1-
weighted anatomical MR images were acquired from
each participant using the standard MNI structural ac-
quisition protocol. Contiguous sagittal slices perpendic-
ular to the anterior-posterior commissure line, with 1-mm
slice thickness, were acquired using a gradient echo pulse
sequence (repetition time = 22 ms, echo time = 9.2 ms,
flip angle = 30�, voxel size = 1 3 1 3 1 mm3). MR images
were transferred to an external workstation for image
processing.

Manual Segmentation of the HC

Prior to manual HC segmentation, the following prepro-
cessing steps were performed: nonuniformity correction,
registration into standard stereotaxic space, and signal
intensity normalization. Volumetric analyses were per-
formed with the interactive software package DISPLAY

Table 1. Demographic and Clinical Characteristics of the Sample

First-Episode Psychosis (N = 61)

Mean SD Range

Age at hospitalization (y) 23.4 3.7 17.5–30.8

Education 11.8 2.6 7–18

PANSS positive total 12.1 5.2 7–28

PANSS negative total 13.5 4.8 7–30

DUP (d) 53.2 94.2 2–591

Calgary Depression
Scale (total)

2.0 2.9 0–11

Hamilton Anxiety
Scale (total)

3.6 3.6 0–14

BCIS
Self-reflectiveness 13.3 4.0 3–22
Self-certainty 8.3 3.2 2–18
Composite index 5.0 5.7 �11–19

SUMD
Awareness of mental
disorder

2.4 1.4 1–5

Awareness of response
to medication

2.1 1.4 1–5

Awareness of need for
treatment

2.5 1.5 1–5

Medication adherencea 3.1 1.4 0–4
Antipsychotic
(dose [mg])b

235.9 277.7 0–1250

N %
Gender (M:F) 43:18 70:30

Diagnostic category
Schizophrenia 37 60.7
Schizoaffective disorder 9 14.8
Schizophreniform
disorder

1 1.6

Psychosis not
otherwise specified

7 11.5

Delusional disorder 1 1.6
Bipolar disorder 5 8.2
Undetermined 1 1.6

Note: PANSS, Positive and Negative Syndrome Scale; DUP,
duration of untreated psychosis; BCIS, Beck Cognitive Insight
Scale; SUMD, Scale to assess Unawareness of Mental Disorder.
aMedication adherence: 0 (never taken) to 4 (always taken).
bAntipsychotic medication reported as chlorpromazine
equivalent dosage in milligrams. Six patients were unmedicated.
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developed at the Brain Imaging Center of the MNI. HC
volumes were calculated automatically by the software.
Manual tracing of the HC was performed using a
validated protocol,29 and manual segmentation into
HC body, head, and tail regions was performed
according to an updated protocol by the same author
(J. C. Pruessner, PhD, unpublished data, 2006) (figure 1).
Measurements were performed by a trained rater (Y.C.)
who was blind to clinical information. To assess intrarat-
er reliability of the obtained volumes, volumetric meas-
urements of the HC were performed twice for 10
participants and was found to be high (left HC, ICC =
.98; right HC, ICC = .99). Interrater reliability for esti-
mating HC volumes independently by one rater (C.C.)
was conducted on 5 randomly selected cases and
was found to be high (left HC, ICC = .98; right HC,
ICC = .98).

Procedure

Clinical interviews and the neuropsychological assess-
ment were administered by a trained professional who
was not involved with the patient’s treatment. The
BCIS and SUMD/PANSS were performed within 3

weeks of each other (mean = 20.6 d, SD = 51.4). The
MRI scan was performed within 2 weeks of the insight
assessments (BCIS: mean = 11.3 d, SD = 25.2; SUMD/
PANSS; mean = 7.3 d, SD = 61.4). The neurocognitive
assessment was administered within 57.0 days (SD =
120.6) of the SUMD/PANSS interviews and within
78.4 days (SD = 125.1) of the BCIS interviews. The dif-
ference between these latter assessment dates was signif-
icant, t52 = 2.60, P = .01. Owing to the stability of
neurocognitive functions in FEP,30–32 it is unlikely that
this difference was of direct significance for the primary
purpose of this study. Moreover, virtually all individuals
were tested at least 3 months after admission to PEPP
and were clinically relatively stable at the time of insight
evaluation.
After a comprehensive description of the study, written

informed consent was obtained from all participants. Re-
search protocols were approved by the Douglas Hospital
Human Ethics Review Board.

Statistical Analyses

Pearson correlations were used to evaluate associations
between HC volumes and cognitive and clinical insight
scores. The critical P value was set at .05 for analyses
of total left and right HC volumes. When considering
HC head, body, and tail volumes, the critical P value
was set at .02 following Bonferroni correction. Calcula-
tions of the 7 cognitive domains are described elsewhere.8

All statistical tests were 2 tailed and performed using
SPSS version 16.0.33

Results

Relations Between Cognitive and Clinical Insight and
Verbal Memory

Table 2 presents the mean performance of the tests or
subtests used in each of the different neurocognitive
domains. The global measure of verbal learning and
memory was significantly correlated with the BCIS com-
posite index, r57 = .33, P = .01, and with the BCIS self-
reflectiveness subscale, r58 = .31, P = .02. No significant
correlations emerged for self-certainty or awareness of
mental disorder scores, r57 = �.22, P = .10, or r52 = �.11,
P = .45, respectively. The only other modestly significant
correlation between any of the insight variables and the
cognitive domains was between the global measure of so-
cial cognition and the BCIS composite index, r50 = .28,
P = .05.

Relations Between Cognitive and Clinical Insight and
Hippocampal Volumes

Mean and SDs andminimum andmaximumHC volumes
are shown in table 3. HC volumes for our FEP partici-
pants appear to be bigger than those reported in studies
of HC volumes in FEP.15 However, these studies have

Table 2. Neurocognitive Performance of the Sample

Mean SD Range

Verbal learning and memory
Logical memory I immediate recall 34.8 10.9 10–60
Logical memory II delay recall 20.5 8.2 4–39
Logical memory II recognition 25.0 2.9 17–30

Visual learning and memory
Visual reproduction I
immediate recall

89.2 13.3 37–104

Visual reproduction II delay recall 72.2 20.5 14–104
Visual reproduction II recognition 44.9 2.8 36–48

Working memory
Digit span forward 9.5 2.2 4–14
Digit span backward 6.2 2.4 2–12
Spatial span forward 8.5 2.2 4–14
Spatial span backward 7.6 2.1 2–13

Speed of processing
Trail A 35.6 10.4 19–61
Digit symbol 62.7 15.0 38–107

Reasoning and problem solving
Trail B 77.4 32.2 34–228
Block design 44.2 11.6 21–64
Tower of London:
number of movementsa

8.8 2.9 5–17

Attention
D2 Test of Attention 147.6 43.8 61–279

Social cognition
4-Factor tests of social intelligence 31.1 7.6 12–46
Hinting task 15.5 2.9 8–20

aThe mean and SD exclude the results of the 3-movement
subtest.
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employed a variety of different methods for calculating
HC volumes than the current manual tracing technique.
Differences in anatomical boundaries across protocols
need to be taken in to account, and this hinders the com-
parison of results. Notably, the current protocol has been
shown to allow a more precise definition of the HC.29

Self-reflectiveness

The analyses revealed no significant correlations between
self-reflectivity scores and HC volume in either hemi-
sphere (left HC: r59 = .11, P = .40; right HC: r59 = .07,
P = .61). An examination of the subdivisions of the
HC revealed no significant effects (left HC—head:
r59 = .18, P = .16; body: r59 = �.11, P = .42; tail:
r59 = .01, P = .97; and right HC—head: r59 = .12, P =
.37; body: r59 = �.18, P = .17; tail: r59 = .18, P = .16).

Self-certainty

Negative correlations revealed that FEP participants with
smaller HC volumes had higher self-certainty scores (left
HC: r59 = �.34, P < .01; right HC: r59 = �.29, P = .02)
(see figure 2).When the subdivisions of theHCwere exam-
ined, no regional specificity of this effect was observed (left
HC—head: r59 = �.16, P = .22; body: r59 = �.14, P = .30;
tail: r59 = �.19, P = .14; and right HC—head: r59 = �.17,
P = .19; body: r59 = �.12,P = .38; tail: r59 = �.24,P = .07).

Composite Index

The analysis revealed a significant correlation such that
FEP participants with higher composite index scores
showed greater HC volume in the left hemisphere,
r59 = .25, P = .05 (see figure 2). No significant effect
emerged for the right hemisphere, r59 = .21, P = .11. Ex-
amination of the subdivisions of the HC revealed a pos-
itive correlation between composite index scores and
right HC tail volume, r59 = .29, P = .03; however, this be-
came nonsignificant following a Bonferroni correction.
No other significant effects emerged (left HC—head:
r59 = .21, P = .11; body: r59 = �.02, P = .91; tail:
r59 = .12, P = .35; and right HC—head: r59 = .18, P =
.17; body: r59 = �.09, P = .51).

Awareness of Mental Disorder

The analyses revealed no significant correlations between
awareness of mental disorder scores and HC volume in ei-
ther hemisphere (left HC: r52 = �.08, P = .58; right HC:
r52 = �.11, P = .43) or with subdivisions of the HC (left
HC—head: r52 = .00, P = .98; body: r52 = �.15, P = .30;
tail: r52 = .02, P = .92; and right HC—head: r52 = �.05,
P = .71; body: r52 = �.19, P = .14; tail: r52 = .09, P = .50).

Complementary Analyses

Against the background of severe problems with verbal
memory34,35 and reduced HC volumes in individuals with
schizophrenia,15 and in view of the association between
verbal memory and cognitive insight in FEP8, we directly
tested the specificity of the HC to cognitive insight when
controlling statistically for verbal memory performance.
First, we followed up on the significant correlation be-

tween the BCIS composite index and left HC volume.
Partial correlations were computed between composite
index scores and left HC volume, with verbal memory
performance as a covariate. The result became a nonsig-
nificant trend, r56 = .25, P = .06. Second, we followed up
on the significant correlations between BCIS self-cer-
tainty and HC volumes. Partial correlations performed
between self-certainty scores and both left and right
HC volumes, with verbal memory as a covariate, did
not change interpretation of results (left HC:
r55 = �.32, P = .01; right HC: r55 = �.27, P = .04).
The impact of positive symptomatology as a possible

mediating variable was also explored. Entering PANSS

Fig. 1. Sagittal Section of the Brain and Delineation of the
Hippocampus Into Body, Head, and Tail Subregions.

Table 3. MeanandSDandMinimumandMaximumVolumes for
the Right and Left Hippocampus in 61 Individuals With First-
Episode Psychosis

Mean SD Minimum Maximum

Right hippocampus
Total 4208.6 417.3 3303 5370
Head 2207.6 338.6 1396 2881
Body 1257.1 238.7 623 1998
Tail 743.8 163.2 392 1245

Left hippocampus
Total 4106.5 368.3 3296 5017
Head 2029.0 346.6 1292 2841
Body 1337.0 220.8 797 1929
Tail 740.4 197.9 295 1194

Note: All values are in cubic millimeters.
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positive scale scores as a second covariate in all above-
mentioned analyses did not affect interpretation of
results, with the exception of the following: left HC vol-
ume reemerged as a significant correlate of composite in-
dex scores, r56 = .28, P = .04.
When correlating the verbal memory scores with HC

volumes, no significant correlations were observed in ei-
ther hemisphere (left HC: r57 = .02, P = .86; right HC:
r57 = .09, P = .50) nor with the subdivisions of the HC
(left HC—head: r57 = .00, P = .99; body: r57 = �.01,
P = .94; tail: r57 = .06, P = .67; and right HC—head:
r57 = .15, P = .27; body: r57 = �.15, P = .26; tail:
r57 = .15, P = .27). PANSS positive scale score did not
correlate with verbal memory, r56 = �.15, P = .27, or
any index of HC volume, r59 values = �.02 to .23,
P values > .49.

Discussion

To our knowledge, this is the first demonstration that in
individuals with an FEP cognitive insight is associated
with HC volume.Most importantly, our volumetric anal-
ysis revealed that greater self-certainty correlated with
diminished bilateral HC volumes, and this relationship
was independent of verbal memory performance. Self-
reflectiveness correlated with verbal memory but not
with HC volume. Further, higher BCIS composite index
scores were associated with greater volume of the left HC.
Amodest proportion of this relationship was attributable
to verbal memory performance. When considering clini-
cal insight, no correlations were observed between aware-
ness of mental disorder scores and verbal memory or HC
volumes. The results strengthen the claim that the neuro-
cognitive system involved in verbal memory is important
for cognitive insight, but perhaps not for clinical insight,
in people with an FEP. The HC may be a viable location
among others for the brain system that underlies aspects
of cognitive insight in people with an FEP.
The current analysis revealed that higher self-reflec-

tiveness was associated with better verbal memory per-
formance. This result was not seen in our previous
work (r = .22 for self-reflectiveness and verbal memory
in our initial published study),8 and presumably, the
larger sample size yielded increased statistical power to
detect this effect. A possible explanation of this finding
is that in people with an FEP poor verbal memory ability
precludes accurate reflection on the mental episodes of
previous experiences,8 possibly through impaired dis-
crimination of valid from invalid information in mem-
ory.36 Consequentially, aberrant memory information
is used to guide current beliefs and judgments. A related
possibility is that self-reflectiveness is achieved through
recognition that memories are internally generated.37 It
has been recognized that for 4 of 9 items on the self-
reflectiveness subscale reflection on past life experiences
is required, eg, ‘‘Some of my experiences that have
seemed very real may have been due to my imagination,
and I have jumped to conclusions too fast.’’38 At a con-
ceptual level, it may be that in people with an FEP dis-
torted memory for specific experiences may influence
everyday judgments. This may occur by compromising
the capacity to consider alternative explanations or
acknowledge others’ superior objectivity, or by promoting
belief inflexibility (the remaining 5 self-reflectiveness items
address these biases). Replication is needed to strengthen
this hypothesis.
The neural substrates underlying self-reflectiveness do

not appear to include the HC in FEP. As mentioned
above, we propose that self-reflectiveness relies on dis-
crimination of accurate from inaccurate information in
memory and that information in memory, irrespective
of its validity, is used to guide current beliefs and judg-
ments. These cognitive functions clearly draw on episodic

Fig. 2. Significant Correlations Between Beck Cognitive Insight
Scale Scores and Hippocampal Volume in First-Episode Psychosis
Patients. (A) Correlations of composite index scores and
hippocampal volume in the left hemisphere; N 5 61. (B and C)
Correlations of self-certainty scores andhippocampal volume in the
left and right hemispheres; N 5 61.
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memory, for which the HC is thought to play a major
role.9,39 This interpretation would suggest an association
between HC volume and self-reflectiveness; however, this
finding did not emerge in the current FEP sample. One
explanation of the negative results may be the nonsignif-
icant correlation between verbal memory and HC vol-
umes, suggesting our verbal memory task was not
sensitive to hippocampal integrity. Alternatively, other
neural regions beyond the HC may mediate the asso-
ciation between verbal memory performance and self-
reflection. Regions in the prefrontal cortex (PFC) are
thought to play a role in episodic memory processes;
for example, the ventrolateral PFC supporting memory
of items40 and the dorsolateral PFC facilitating relational
processing between items.41 This may place the in-
volvement of PFC as a candidate mechanism for self-
reflectiveness. Another factor is that, relative to healthy
participants, patients with schizophrenia often show
decreased hippocampal recruitment during episodic
memory performance.14,42 The absence of an expected
triangulated relationship between self-reflectiveness,
HC volume, and verbal memory may have been due in
part to this factor. The precise role of the HC for self-
reflectiveness in normal cognition (ie, in healthy par-
ticipants) compared with participants with an FEPmerits
investigation.

Although in our initial study poorer verbal memory
was associated with self-certainty,8 in the current work
this relationship was nonsignificant. The significant re-
sult in our previous study may be attributable to the sen-
sitivity of the verbal memory effect to a smaller sample
size. Moreover, all 6 items on the self-certainty subscale
appraise current judgments,38 supporting conceptually
the negative result in the current study. One plausible ex-
planation is related to the fact that 3 of 6 self-certainty
items require comparison of one’s own beliefs and judg-
ments to those of another person (‘‘I know better than
anyone else what my problems are; When people disagree
with me, they are generally wrong; and I cannot trust
other people’s opinion about my experiences’’). In this
regard, it may be that the cognitive system involving
source memory,43,44 and in particular the ability to dis-
tinguish self-generated from externally perceived infor-
mation (reality monitoring) or imagined vs actual
events (internal source monitoring) in memory, may be
important for understanding self-certainty. This hypoth-
esis is an extension of Moritz et al’s45 observation that
people with schizophrenia hold false source attributions
in high conviction, relative to healthy individuals. It can
also be noticed that the self-certainty subscale taps over-
confidence in the context of everyday social interactions.
This leads to a proposal that source misattributions for
an incident involving a personal problem or a disagree-
ment (the scale includes items that directly address both
of these) may form the basis for increased confidence in
one’s current judgments. To illustrate, consider a dis-

agreement in which a person attributes self-generated in-
formation (eg, I think that she is at fault) as external (She
admitted that she was at fault),43,46 thus demonstrating
fallible source memory. In subsequent disagreements,
this person will likely show higher confidence that others
are wrong than a person who has reliable source memory.
Exploration of the relationship of source monitoring
to self-certainty may be of interest for future studies.
Bilateral HC volume reductions were associated with

increased self-certainty—independent of verbal memory
performance—in our FEP sample. The observation that
cognitive insight is associated with HC volumes in indi-
viduals experiencing an FEP suggests that this associa-
tion is not an artifact of illness chronicity or lengthy
psychotropic medication use. Reduced volume of the
HC could reflect disturbances in neuronal cell count, dis-
tribution or size, or failed adult hippocampal neurogen-
esis.47 One interpretation is that larger HC volumes may
be a protective factor for appropriate confidence levels. A
related suggestion is that the HCmay form part of a neu-
ral circuit whose dysfunctionmanifests as overconfidence
in people with psychosis. Our postulate that self-
certainty engages source memory processes is congruent
with previous findings that the HC, along with distrib-
uted neural networks, contributes to (1) successful avoid-
ance of source misattributions,48 (2) source memory for
spatial contextual information,48 (3) source recollection
for an item’s contextual details,49,50 (4) later ability to dis-
tinguish the task performed on an item during encod-
ing,51 and (5) hearing another person’s voice when
expecting to hear one’s own voice.52 We propose that
the decreased HC volumes seen in this study in relation
to overconfidence is related to inadequate monitoring of
self- vs outer-generated information (reality monitoring)
and/or imagined vs actual events (internal source moni-
toring) in memory. That is, engaging false memory infor-
mation to direct current thinking may bias individuals to
hold their own beliefs and judgments in high confidence
via the HC. This hypothesis deserves further investigation.
It should be noted that overconfidence may relate to

other hippocampal mediated cognitive functions such
as working and/or spatial memory. This hypothesis, how-
ever, was not supported, given the absence of a correla-
tion between self-certainty and our working memory
domain (which incorporated a spatial memory task).
Moreover, it is possible that overconfidence relates to
symptoms of psychosis via the HC. In line with the sug-
gestion of Warman et al38 that self-certainty applies pref-
erentially to delusions, structural abnormalities in the
HC53 and pathology in its connectivity,54,55 as well as
global medial temporal lobe dysfunction,56 have been
associated with delusions.
In agreement with our forerunner investigation,8 the

BCIS composite index correlated with verbal memory,
suggesting that, as we previously hypothesized, in indi-
viduals with an FEP enhanced cognitive insight may
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depend on an ability to retrieve past memories. At a con-
ceptual level, it is possible that people scoring at antipodal
extremes on the composite index may display different
cognitive profiles. For example, the presence of low
composite index scores, reflecting low self-reflectiveness
(poormemory accuracy) and concurrent high self-certainty
(inappropriate confidence),may relate toknowledge corrup-
tion typically observed in people with schizophrenia,36,57

whereby false judgments are held with strong conviction.
Composite index scores and left HC volume were pos-

itively correlated in our FEP sample. This association
remained significant when variance due to verbal mem-
ory and positive symptom severity was subtracted out.
When proposing a neural system for global cognitive in-
sight as indexed by the composite index, it is important to
emphasize that composite index scores reflect the synthe-
sis of self-reflectiveness and self-certainty scores. An ap-
posite explanation would be that the brain system that
underlies global cognitive insight reflects those that un-
derpin its individual components (self-reflectiveness
and self-certainty). The present neurological view of cog-
nitive insight traces hyperconfidence at least in part to
HC pathology and posits an empirically testable role
for the PFC in self-reflectiveness. It should be highlighted
that the composite index and self-certainty, but not self-
reflectiveness, correlated with HC volumes, raising the
possibility that overconfidence is driving the left HC re-
sult for the global cognitive insight measure. A related
point is that self-certainty may capture more of a defi-
cit-like ‘‘trait’’ process that is detectable as a structural
brain change. On the other hand, the neural system of
self-reflectiveness may be better captured in a more fluid
process such as positron emission tomography or other
physiologically based imaging procedures.58 The func-
tional basis of cognitive insight remains to be explored.
The lack of significant correlation between awareness

of mental disorder scores and HC volume is in agreement
with the only other study that has examined this relation-
ship in schizophrenia.59 The negative finding is strength-
ened by the nonsignificant correlation between awareness
of mental disorder scores and verbal memory, a hippo-
campal mediated cognitive measure.9 This set of results
may support the view that clinical insight impairments
relate to dysfunction of PFC regions.59–63 In line with
this argument, there is consistent evidence linking clinical
insight to prefrontally mediated cognitive tasks such as
the Wisconsin Card Sorting Task.16,35 Other recent
data suggest a role for the parietal and temporal cortices
in clinical insight in schizophrenia.64 Alternatively, the
patient’s unwillingness to admit their mental disorder
may be contingent on psychological characteristics. Ev-
idence for this suggestion comes from the observations
that poor insight in schizophrenia is associated with a ten-
dency to give self-reports that are honest but positively
biased,65 present oneself in a socially desirable manner,66

and attribute negative events to an external source.67

One issue when interpreting the behavioral results of
this study is that we did not apply a correction for mul-
tiple comparisons to our statistical threshold. However,
we did calculate global measures for each of the 7 neuro-
cognitive domains that afforded a better construct valid-
ity. Secondly, we did not include a healthy comparison
group. Future research needs to explore the role of verbal
memory and HC volumes for cognitive insight in normal
cognition to understand how this system becomes dys-
functional in psychosis. Third, it should be noted that
the neurocognitive evaluation and the BCIS interviews
were conducted on different test dates (average = 78.4 d).
Further study is necessary to evaluate other areas of
the neural network that supports cognitive insight,
such as prefrontal, temporal, and parietal cortical
regions, to shed light on some of the hypotheses made
above and to strengthen the current model.
The results strengthen our account holding that the

cognitive processes underlying verbal memory are com-
patible with those involved in cognitive insight. Our
data suggest that hippocampal pathology may adversely
affect certainty judgments. These data place cognitive in-
sight among other metacognitive problems observed in
individuals with psychosis, including knowledge corrup-
tion.45 It remains to be explored whether poorer cognitive
insight occurs in conjunction with this metacognitive bias
in FEP individuals. Examination of the cognitive insight–
metacognition link at both the behavioral and neural
levels will be important for cognitive insight modeling.
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