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Abstract

Aim: Reduced cognitive insight has
been associated with psychotic symp-
toms, in particular with the presence
of delusions; however, there is little
information about whether such
reductions are present in at-risk indi-
viduals prior to the onset of threshold
psychotic symptoms.

Method: We conducted a cross-
sectional comparison of cognitive
insight (as indexed by the Beck Cogni-
tive Insight Scale) in 62 help-seeking
individuals at clinical high risk for
psychosis, Fifty-nine individuals with
schizophrenia-spectrum disorders
and 37 healthy controls (HC). In
patients, we evaluated associations
of insight with positive symptoms,
including later transition to psychosis
in high-risk patients.

Results: Individuals with schizophre-
nia reported significantly higher self-
certainty scores than the at-risk
patients and HCs, with the at-risk
patients scoring intermediate to the

individuals with schizophrenia and-
controls. Similarly, individuals with
schizophrenia scored significantly
higher on self-reflectiveness, with
no differences between the at-risk
patients and controls. In individuals
with schizophrenia, delusions were
significantly correlated with self-
certainty. In at-risk patients, cognitive
insight was not associated with posi-
tive symptom severity and did not
differentiate those at-risk patients
who later developed psychosis from
those who did not. However,
post hoc analyses suggested that
at-risk patients with marked unusual
thought content (approaching
threshold psychosis) had lower self-
reflectiveness; whereas those with
high suspiciousness had significantly
higher self-certainty.

Conclusions: The findings are dis-
cussed in the context of normal devel-
opmental processes occurring during
adolescence, their putative links to
neurobiological functioning, and
their implications for treatment and
future research.

Key words: delusions, insight, psychosis, psychosis prodrome,
schizophrenia .

INTRODUCTION

The ability to reflect on one’s own thoughts and
beliefs, and modify them based on new informa-
tion, is a core ingredient of healthy functioning and
is at the heart of therapeutic approaches such as
cognitive behavioural therapy.1 Beck and col-
leagues posited that individuals with psychosis
have difficulties examining and correcting their
thoughts and beliefs. They hypothesized that
these difficulties, which they labelled poor cogni-

tive insight, may contribute to the development
and maintenance of delusional beliefs.1,2 A growing
literature points to impaired cognitive insight,
as indexed by the Beck Cognitive Insight Scale
(BCIS), as a correlate of psychosis. The BCIS is
comprised of two subscales: Self-Reflectiveness,
which assesses introspection; and Self-Certainty,
which appraises overconfidence in decisions and
judgments.2 Cognitive insight is defined as the
difference between self-reflectiveness and self-
certainty scores.
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In schizophrenia, delusions have been associated
with poor cognitive insight, in particular high self-
certainty. Engh and colleagues3 found that severe
delusions were associated with high self-certainty,
independent of hallucinations. In contrast, halluci-
nations in the absence of delusions were associated
with high self-reflectiveness and low self-certainty.
Consistent with this, Warman and colleagues4 found
higher self-certainty among schizophrenia patients
with at least moderate delusions as compared with
patients without delusions and healthy controls.
Altogether, these studies suggest that high self-
certainty is associated with delusions, rather than
schizophrenia per se. In contrast, increased self-
reflectiveness occurs with effective treatment of
psychotic symptoms in schizophrenia5,6 (although
specific symptom types are not known).

While reduced cognitive insight is associated with
delusions, its role in delusion development is not
known. Delusion-proneness as assessed by self-
report in college students is associated with high
levels of both self-certainty and self-reflectiveness,7

which has been interpreted as self-certainty being
key to proneness to delusions, whereas self-
reflectiveness is protective against delusion forma-
tion.8 In support of this model, first-episode
psychosis patients with severe delusions have been
found to have lower self-reflectiveness than patients
with no or minimal delusions, but equivalent
self-certainty.9

While a growing clinical literature suggests signifi-
cantly reduced cognitive insight in schizophrenia
related to delusions, important gaps in the literature
remain unaddressed. First, it is not known whether
reductions in insight exist in individuals at clinical
high risk (CHR) for psychosis. Second, the relation-
ship of cognitive insight to the sub-threshold psy-
chotic symptoms that characterize CHR cohorts is
not known. Third, it is not known if poor cognitive
insight is a predictor of later transition to psychosis.

Given the evidence for reduction in cognitive
insight in schizophrenia, and its association with
delusions, and the lack of studies exploring devel-
opment of delusions in relation to cognitive insight,
our aims were: (i) to confirm previous findings
linking self-certainty and delusions in individuals
with schizophrenia; (ii) to investigate whether cog-
nitive insight is reduced in CHR patients; (iii) to
assess whether reduction in cognitive insight, if
present, is related to sub-threshold positive symp-
toms, in particular unusual thought content or
attenuated delusional ideation; and (iv) to investi-
gate whether cognitive insight reduction predicts
later development of psychotic disorder in CHR
patients.

METHOD

Participants
We conducted a cross-sectional comparison of cog-
nitive insight among help-seeking individuals at
CHR for psychosis, individuals with schizophrenia,
and comparably aged healthy controls. Data were
collected for 62 help-seeking individuals at CHR for
psychosis who were enrolled at the Center of Pre-
vention and Evaluation (COPE), a psychosis clinical
high-risk research programme located at the New
York State Psychiatric Institute at the Columbia Uni-
versity. Data for additional 22 COPE participants
were excluded or not available because of incom-
pletion of the baseline assessment due to schedul-
ing difficulties (n = 15), study discontinuation/
withdrawal (n = 4), and information indicating
transition to psychosis prior to baseline (n = 3). No
CHR patients refused participation. Among the 62
CHR individuals who completed the baseline
assessments, 43 were medication-free (69%), 7
(11%) were taking anti-psychotic medications (3 on
risperidone, 2 on quetiapine and 1 on aripiprazole),
12 (19%) were taking antidepressants (4 on sertra-
line, 4 on bupropion, 2 on fluoxetine, 2 on venlafax-
ine) and 9 (14%) were taking other psychotropic
medications. Thirty-seven of the 62 CHR individuals
(60%) received psychotherapy, primarily supportive
psychotherapy.

Data for 59 individuals with schizophrenia-
spectrum disorders were obtained from two longi-
tudinal studies focusing on autonomic regulation
and recovery from psychosis conducted at the New
York State Psychiatric Institute. Data for an addi-
tional 11 individuals with schizophrenia were
excluded or not available because of study
discontinuation/withdrawal (n = 9) and clinical
exacerbation (n = 2). Fifty individuals had a Diag-
nostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) diagnosis of schizophre-
nia (85%), 8 had schizoaffective disorder (14%) and 1
had a diagnosis of schizophreniform disorder (1%).
Medication information was available for 51 of the
59 participants with schizophrenia. Average antip-
sychotic medication prescribed, as indexed by chlo-
rpromazine equivalence, was 235.86 (standard
deviation (SD) = 259.68). Information about provi-
sion of psychotherapy among the participants with
schizophrenia was not available.

Data were obtained for 37 healthy controls
recruited as part of the three aforementioned
studies. All participants provided written consent
and the studies were approved by the Institutional
Review Board of the New York State Psychiatric
Institute.
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Measures

CHR status and assessment of sub-threshold posi-
tive symptoms were established using the Struc-
tured Interview for Prodromal Symptoms and the
Scale of Prodromal Symptoms (SIPS/SOPS10), a
semi-structured diagnostic interview that identifies
individuals at CHR for psychosis based on: (i) pres-
ence of attenuated psychotic symptoms; (ii) brief
intermittent psychotic symptoms; and/or (iii)
genetic risk (first-degree family member) with a
recent decline in functioning (30% decline in Global
Assessment of Functioning during the previous 12
months). The SIPS/SOPS was administered by
trained raters and scored by consensus with an
expert psychiatrist involved in the development of
the instrument (CC), who has established excellent
interrater reliability (kappa = 1.00 for prodromal
category and ~0.7–0.9 ICC’s for dimensional ratings
of positive and other symptoms) with other prodro-
mal research programmes (PRIME programme,
Yale, CT; RAP programme, Zucker Hillside Hospital,
NY, USA). Previous studies utilizing SIPS/SOPS with
individuals at CHR for psychosis have reported a
30% likelihood of developing psychosis within 30
months.11 Participants at COPE are evaluated pro-
spectively using the SIPS/SOPS every 3 months for
up to 4 years to evaluate prodromal symptom sever-
ity and potential transition to psychotic disorder.

All participants completed a diagnostic evalua-
tion using the Diagnostic Interview for Genetic
Studies (DIGS),12 a semi-structured diagnostic inter-
view and medical records review used to collect
diagnostic and course of illness information for
mood, psychotic and substance use DSM-IV Axis I
disorders. The DIGS interview was administered by
clinical research interviewers holding a Master’s
degree or higher. A team of clinical psychologists
and psychiatrists convened and discussed infor-
mation obtained from the DIGS and came to
a consensus diagnosis for each participant.
Schizophrenia-related symptoms were assessed in
the schizophrenia group using the Scales for Assess-
ment of Positive Symptoms (SAPS).13

Cognitive insight was measured using the BCIS,2 a
self-report questionnaire. Typically, the BCIS was
administered within a week of the SIPS/SOPS or
SAPS symptom ratings. The BCIS is comprised of
two subscales: Self-Reflectiveness and Self-Certainty.
Cognitive insight is represented by the BCIS index
score, which is obtained by subtracting self-
certainty from self-reflectiveness. The two-factor
structure of the BCIS has been confirmed in seven
studies.14 Among the eight studies that investigated
the internal consistency (IC) of the BCIS, six

reported Cronbach’s alpha of 0.7 for the self-
reflectiveness and five for self-certainty. Two
studies each reported ICs between 0.6 and 0.7,
respectively.14

Procedures

The structured diagnostic and clinical interviews,
and the cognitive insight measure, were adminis-
tered to the schizophrenia cohort as part of baseline
assessments, typically within one week of admis-
sion to the study. The high-risk participants com-
pleted the symptoms and cognitive insight
measures as part of their COPE baseline assess-
ments, typically within 1 week of admission to
the programme. Data on healthy controls were
obtained from their participation in the baseline
assessments of the aforementioned studies.

Statistical analyses

Participants were compared in terms of demo-
graphics and intelligence quotient. Within the
schizophrenia and high-risk cohorts, potential asso-
ciations of cognitive insight measures with symp-
toms were examined. We set alpha at 0.05 for the
hypothesized association of self-certainty with
delusions in schizophrenia patients. The Holm’s
sequential Bonferroni procedure was used to reduce
type I error for other correlational analyses. Differ-
ences among the groups were assessed using analy-
sis of covariance (ANCOVA), with clinical status
(healthy, high-risk, schizophrenia) entered as the
independent variables, the cognitive insight vari-
ables (self-reflectiveness, self-certainty, or BCIS
index) as the dependent variables, and potential
demographic variables as covariates. Follow-up
pairwise comparisons were conducted with the
Holm’s sequential Bonferroni procedure used to
reduce risk for type I error. This study has sufficient
power to detect medium to large effect sizes
(Cohen’s d = 0.6).

RESULTS

The sample’s demographic and clinical data are
presented in Table 1. To determine if any of the
demographic variables were related to the self-
reflectiveness, self-certainty or the BCIS index, the
effects of age, education, race, ethnicity and sex
were examined. Age was associated with self-
reflectiveness (r = 0.20, P = 0.02) and BCIS index
scores (r = 0.18; P = 0.03), and was therefore entered
as a covariate in the ANCOVA analyses for all three

Cognitive insight
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cognitive insight variables. No associations were
found for other demographic variables with any of
the BCIS variables; likewise, among schizophrenia
and CHR patients, no association of antipsychotic
medication exposure (as indexed by chlorpro-
mazine equivalents) was found for any of the BCIS
variables.

Our first aim was to confirm previous findings
linking self-certainty and delusions in individuals
with schizophrenia. Concurrent symptom data
(within 1 week) were available for 51 of the 59 par-
ticipants with schizophrenia. Consistent with previ-
ous reports, self-certainty was significantly
correlated with severity of delusions (r = 0.31,
P = 0.03). Post hoc analyses indicated that delusions
were inversely associated with self-reflectiveness
(r = -0.29, P = 0.04), as well as the BCIS index
(r = -0.47, P < 0.001).

Next, we conducted three one-way analyses of
covariance (ANCOVA), with clinical status entered
as the independent variable, the cognitive insight
variables as the dependent variables, and age as a

covariate. The results of these tests are presented
in Table 2. The ANCOVA was significant for self-
certainty (F(2,154) = 5.71, P < 0.004), indicating sig-
nificant differences among the three groups’ ratings,
with clinical status accounting for 7% of the vari-
ance, controlling for age. The schizophrenia group
had the highest mean self-certainty ratings
(M = 8.66, SD = 3.30), followed by the high-risk
group (M = 7.52, SD = 3.44), and then healthy con-
trols (M = 6.76, SD = 2.91). Follow-up pairwise
comparisons were conducted with the Holm’s
sequential Bonferroni procedure used to control for
type I error. There were significant differences
between the schizophrenia patients and both the
healthy control (P = 0.001, d = 1.43) and CHR
(P = 0.010, d = 0.98) groups, with no differences
between healthy control and high-risk groups
(P = 0.26; d = 0.59; see Fig. 1).

Similarly, there were significant differences
among the three groups’ self-reflectiveness ratings
(F(2,154) = 4.89, P < 0.009), with clinical status
accounting for 6% of the variance, controlling for

TABLE 1. Demographic and clinical information

Group Mean SD Statistic P

Age Healthy controls 22.3 4.6 F(2,156) = 46.77 <0.001
High risk 19.7 3.6
Schizophrenia 28.8 7.5

Sex (male/female) Healthy controls 19/18 – c2(2,156) = 8.97 =0.01
High risk 48/14
Schizophrenia 33/26

IQ score (full scale) Healthy controls 111.8 14.0 F(2,156) = 1.69 NS
High risk 107.1 17.3
Schizophrenia 103.4 13.8

Racial group: Healthy controls High risk Schizophrenia
Asian 4 (11%) 5 (8%) 7 (12%)
Black/African-American 7 (19%) 13 (21%) 9 (15%)
Caucasian 24 (65%) 29 (47%) 39 (66%)
Multiracial 2 (5%) 15 (24%) 4 (7%)

Ethnicity:
Hispanic 9 (24%) 22 (36%) 13 (22%)
Non-Hispanic 28 (76%) 40 (64%) 46 (78%)

SAPS scores (average global): Healthy controls High risk Schizophrenia†
Hallucinations – – 2.71 (2.23)
Delusions – – 2.88 (1.54)
Bizarre behaviour – – 0.82 (1.26)
Positive formal thought dis. – – 1.39 (1.47)
SIPS scores (Total):
Positive – 12.61 (4.45) –
Negative – 13.05 (6.27) –
Disorganization – 7.33 (3.50) –
General – 9.31 (4.25) –

N = 158 (schizophrenia = 62; high risk for psychosis = 59, healthy controls = 37).
IQ score – based on the Wechsler Adult Intelligence Scale or the Wechsler Intelligence Scale for Children.
†n = 51.
IQ, intelligence quotient; SAPS, Scale for Assessment of Positive Symptoms (range 0–5; 5 = most severe); SD, standard deviation; SIPS, Structured Interview
for Prodromal Symptoms.
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age. The schizophrenia group had the highest mean
self-reflectiveness (M = 15.81, SD = 6.01), with
smaller means for the CHR (M = 13.02, SD = 3.84),
and the healthy controls (M = 12.62, SD = 4.36).
Follow-up pairwise comparisons conducted with
the Holm’s sequential Bonferroni procedure indi-
cated significant differences in the means between
the schizophrenia group and both the healthy
control (P = 0.004, d = 1.15) and CHR (P = 0.009,
d = 1.06) groups, but no difference was found
between the healthy control and high-risk groups

(P = 0.64, d = 0.17). There were no significant differ-
ences found among the three groups for the BCIS
index ratings.

Our third aim was to assess whether cognitive
insight was related to attenuated or sub-threshold
delusional ideation in CHR participants.
Delusional-type ideation, as indexed by SIPS symp-
toms of unusual thought content, was not found to
be associated with self-certainty (r = 0.10, P = 0.44),
self-reflectiveness (r = 0.01, P = 0.97), or the BCIS
index (r = -0.07, P = 0.60) in CHR patients. Likewise,
suspiciousness was not found to be associated with
self-certainty (r = 0.12, P = 0.34), self-reflectiveness
(r = 0.07, P = 0.59) or the BCIS index (r = -0.03,
P = 0.83) in this group.

Finally, we investigated whether cognitive insight
is associated with transition to psychosis among
CHR patients. Thirteen (21%) of the 62 CHR
patients eventually developed psychosis (average
follow-up 20.03 months; SD = 15.32 months). No
group differences were detected in self-certainty
between those who later developed threshold psy-
chosis and those who did not (t = 0.30, P = 0.77,
degrees of freedom (d.f.) = 60; d = 0.08). Similarly,
no group differences were detected in the self-
reflectiveness (t = 0.10, P = 0.92, d.f. = 60; d = 0.03)
or the BCIS index scores (t = 0.27, P = 0.78, d.f. = 60;
d = 0.07). As most CHR patients do not develop
psychosis,11 we conducted a post hoc analysis to
evaluate any differences in cognitive insight
between CHR individuals with near-threshold delu-
sional ideation and those with moderate/low/no
delusional ideation. Our rationale was that ‘severe,
but not psychotic’ attenuated delusions (defined by
the SIPS/SOPS as characterized by a relative lack of
scepticism, with doubt elicited primarily by exter-
nal contrary evidence, and by impact on function-
ing), would be more similar in phenomenology to

TABLE 2. Mean, standard deviation, and one-way analyses of covariance for the effects of clinical status on cognitive insight variables
controlling for age

Variable Group Mean SD F P d Pairwise comparisons

Self-reflectiveness HC 12.62 4.36 4.89 0.009 0.59 SCZ > HC SCZ > CHR
High risk 13.02 3.84
SCZ 15.81 6.23

Self-certainty HC 6.76 2.91 5.71 0.004 0.62 SCZ > HC SCZ > CHR
High risk 7.52 3.44
SCZ 8.66 3.30

BCIS index HC 6.33 6.63 0.29 NS NS
High risk 5.20 5.20
SCZ 7.45 6.56

N = 158 (SCZ = 62, high risk for psychosis = 59, HC = 37).
BCIS, Beck Cognitive Insight Scale; CHR, clinical high risk for psychosis; HC, healthy controls; NS, not significant; SCZ, schizophrenia; SD, standard deviation.

FIGURE 1. A comparison of mean cognitive insight variable
scores across clinical status. ( ) BCIS self-reflectiveness, ( ) BCIS
self-certainty, ( ) BCIS index. BCIS, Beck Cognitive Insight Scale;
SD, standard deviation.
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threshold delusions of ‘fixed, false ideas’ in the
absence of intact reality testing.10

For each symptom, we therefore divided CHR
participants by severe ideation (‘severe, but not psy-
chotic’; SIPS score of 5 on a 1–6 scale, where 6 = psy-
chosis) versus moderate/mild/no ideation (score
�4) based on scores for the SIPS unusual thought
content and suspiciousness items. CHR patients
with near-threshold persecutory ideation (n = 5)
had significantly higher self-certainty scores com-
pared with those with moderate/low/no (n = 57)
suspiciousness (t = 2.15, P = 0.03, d.f. = 60; d = 0.6;
M = 10.60, SD = 3.58 vs. M = 7.25, SD = 3.32); by
contrast, there were no significant differences found
by suspiciousness severity among CHR patients in
self-reflectiveness and BCIS index scores. CHR indi-
viduals with severe (but not psychotic) unusual
thought content (n = 10) had significantly lower
self-reflectiveness scores compared with those with
moderate/low/no (n = 52) unusual thought content
(t = 2.81, P = 0.009; d.f. = 60; d = 0.7; M = 11.00,
SD = 2.05 vs. M = 13.40, SD = 3.99); by contrast,
there were no significant differences found for self-
certainty and BCIS index ratings. Rate of transition
to psychosis was significantly greater in CHR
patients with severe versus moderate/low ‘unusual
thought content’ (60% vs. 13.5%, y2 = 10.962,
P = 0.004), suggesting that in this group in particu-
lar, self-reflectiveness may be relevant for psychosis
risk and a particular treatment target. On the other
hand, self-reflectiveness was not a predictor of tran-
sition to psychosis in the risk cohort as a whole.

DISCUSSION

This is the first known study to investigate cognitive
insight in individuals at CHR for psychosis, together
with individuals with schizophrenia and healthy
controls. Our results replicate findings from previ-
ous reports, indicating an association between
higher self-certainty scores and more severe delu-
sions among individuals with schizophrenia.3,4

Similarly, the inverse association between self-
reflectiveness scores and delusion severity is con-
sistent with findings from a study of patients
experiencing first-episode psychosis,9 as well as
treatment studies, in which changes in self-
reflectiveness scores were associated with improve-
ment in psychosis.5,6

Our findings of significantly higher self-
reflectiveness among the schizophrenia group com-
pared with the CHR and healthy control groups are
somewhat counterintuitive and are more difficult to
interpret. While Warman and colleagues reported

similar self-reflectiveness ratings among patients
with delusions and healthy controls,4 among
first-episode schizophrenia patients, higher self-
reflectiveness was found for patients without delu-
sions vs. those with delusions,15 supporting Beck
and Warman’s original hypothesis. One potential
explanation for the discrepant findings may be
related to the age differences between the investi-
gated samples. In studies that did not find differ-
ences in self-reflectiveness between clinical cohorts
with psychosis and healthy controls, the mean ages
of the healthy control groups were 21 years
(SD = 5.5)4 and 21 years (SD = 6.5).7 Similarly, in our
study the mean age of the healthy and high-risk
groups were 22 years (SD = 4.6, range 13–39, 16%
were age 18 or younger) and 19 years (SD = 3.6,
range 13–26, 41% were age 18 or younger), respec-
tively. In contrast, in studies that reported higher
self-reflectiveness in healthy individuals versus psy-
chosis related samples, the mean ages of the healthy
participants were higher – 23,15 323 and 38 years.2

The ability for self-reflection improves as part of
normal brain maturation, reflected in maturation of
the anterior medial prefrontal and posterior cingu-
late brain regions.16–18 As these regions are not fully
functionally mature until late adolescence,19 the
lack of self-reflectiveness differences in the studies
that utilized large groups of adolescents or very
young adults may be due to developmental matura-
tion, rather than psychopathological reductions in
self-reflectiveness per se. Another potential expla-
nation may be rooted in symptom profiles of
patients in the various studies – Engh et al.3

reported that patients with hallucinations, but
no delusions, had significantly higher self-
reflectiveness scores compared with patients with
delusions. Specificity to type of symptom may also
explain the lack of differences among schizophrenia
and bipolar patients, and healthy controls, reported
by Engh and colleagues.20 A third possibility is that
the schizophrenia patients are being treated, at least
in terms of antipsychotics, whereas such medica-
tion treatment is far less common in our CHR
cohort.

The most important finding of the present study
is that individuals at CHR for psychosis displayed
self-certainty, self-reflectiveness and BCIS index
ratings comparable with healthy individuals, con-
sistent with their relatively intact ability to evaluate
and modify their beliefs. The presence of intact
insight suggests that individuals at CHR for psycho-
sis may potentially benefit from cognitive behav-
ioural therapy (CBT) or other psychological
therapies that actively target exploration and modi-
fication of beliefs21–23 in CHR patients.
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Our findings also indicate that in CHR patients,
self-certainty, self-reflectiveness and BCIS index
scores were not associated with severity of
delusional-type ideation, as indexed by suspicious-
ness and unusual thought content. These findings
stand in contrast to reported associations in schizo-
phrenia,3,4,6,24 including in our sample, as well as in
individuals with a first-episode psychosis.9 Likewise,
there were no significant differences in cognitive
insight between high-risk individuals who later
developed psychotic disorders and those who did
not, although our study would only have the power
to detect large differences in transition rates. These
data together suggest that poor insight does not
precede or predict psychosis.

However, comparisons of at-risk individuals with
near-threshold delusional-type symptoms with
those with less severe ideation indicate differences
in cognitive insight. Specifically, individuals with
‘severe, but not psychotic’ unusual thought content
displayed significantly lower self-reflectiveness than
those with mild symptoms. In contrast, individuals
with severe suspiciousness had higher self-
certainty, indicating a relatively intact ability to
examine and reflect on internal experiences, but
limited ability to reappraise and modify them.
However, given the exploratory nature of these find-
ings and the null findings from the correlational,
between-group, and ‘predictor of transition’ analy-
ses, these findings should be considered very pre-
liminary until replicated in a larger study.

The main limitation of the study is its size, such
that only medium to large effect sizes could be
detected. Future studies should entail longitudinal
evaluation of both symptoms and insight in CHR
patients, to determine how these co-evolve, and
evaluate potential biomarkers of insight (i.e. hip-
pocampal volume for self-certainty.25) A putative
biomarker of self-reflectiveness for longitudinal
CHR cohort and treatment studies is activation of
the anterior cingulate in behavioural paradigms
that evaluate focus on self versus others.26–30 Another
limitation is the lack of detailed information about
provision of psychotherapy among the CHR and
schizophrenia group. As previous reports indicated
that CBT for psychosis might influence BCIS vari-
ables among individuals with schizophrenia, the
lack of differences among the groups may have been
influenced by such treatment. However, given the
relatively poor dissemination CBT for psychosis in
the United States,31 it is unlikely that many of our
subjects with schizophrenia received this treatment.

Finally, our samples included large and unavoid-
able differences between groups with regard to use
of antipsychotic medications and age, confounds

which cannot be easily controlled using an
ANCOVA. Likewise, the examination of associations
between chlorpromazine equivalents and BCIS
scores may be influenced by numerous confounds
such as symptom severity preceding prescription in
the CHR group and floor/ceiling effects in the
schizophrenia group.
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