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Brief Report

Smaller Brain Size Associated With Unawareness of Illness
in Patients With Schizophrenia
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Objective: Although several neuropsychological studies have
supported the notion of frontal and parietal lobe involvement
in unawareness of illness in schizophrenia, neuroanatomic dif-
ferences have not been examined.

Method: Thirty patients with schizophrenia spectrum disorder
were rated by means of a structured interview assessing aware-

ness of illness and performance on clinical rating scales. With 13
healthy comparison subjects, they underwent neuropsychologi-
cal assessment and a scan using three-dimensional, spoiled gra-
dient recall acquisition volumetric magnetic resonance imaging.

Results: Patients who were relatively unaware of their illness
had smaller brain and intracranial volumes (brain tissue plus
CSF) than either aware patients or normal comparison subjects,
who did not differ significantly from each other.

Conclusions: These findings suggest that unawareness of ill-
ness is an important phenomenological feature with neurologi-
cal correlates that is seen in at least one subgroup of patients
with schizophrenia.

(Am J Psychiatry 2000; 157:1167–1169)

Many patients with schizophrenia demonstrate un-
awareness of their illness, including difficulty identifying
their symptoms and recognizing that they have a mental dis-
order. This unawareness can have an impact on treatment
compliance. It has been noted that unawareness of symp-
toms in neurological disorders (i.e., anosognosia) is similar in
nature to unawareness in schizophrenia (1). Anosognosia
has often been associated with lesions in the right parietal
lobe and bilateral frontal lobes (e.g., reference 2).

Consistent with this model, there is evidence to suggest a
relationship between unawareness of illness in schizophre-
nia and neuropsychological deficits of the frontal and pari-
etal lobes. Several investigators have found unawareness to
be inversely correlated with performance on a frontal lobe
task, the Wisconsin Card Sorting Test (3–6), and measures
associated with bilateral parietal lobe functioning, includ-
ing right-left orientation and finger localization (5).

A study by Takai et al. (7) reported that lack of insight
into having an illness, as defined by a single item on the
Present State Examination, was correlated with increased
ventricle-to-brain ratios. To our knowledge, no studies
have investigated neuroanatomic correlates of unaware-
ness of signs and symptoms by examining differences in
structural neuroanatomy in patients with schizophrenia.
We predicted that unawareness of symptoms would be in-
versely correlated with frontal and parietal lobe volumes.

Method

Subjects were 30 patients (27 inpatients and three outpatients)
with diagnoses of schizophrenia spectrum disorder (24 with
schizophrenia, five with schizoaffective disorder, and one with
psychotic disorder not otherwise specified). After complete de-
scription of the study to the subjects, written informed consent
was obtained. Comprehensive clinical assessment—including

the Structured Clinical Interview for DSM-IV (8), the Brief Psy-
chiatric Rating Scale (BPRS), the Schedule for the Assessment of
Positive Symptoms (SAPS) (9), and the Schedule for the Assess-
ment of Negative Symptoms (SANS) (10)—was completed with at
least two authors present (L.A.F. and T.W.M.); consensus ratings
were used.

The Scale to Assess Unawareness of Mental Disorders (11) is a
semistructured interview and scale that assesses present and past
awareness of illness and symptoms. There are general questions
and items that assess awareness of specific symptoms, and par-
ticipants are asked questions based on symptoms endorsed on
the SANS and SAPS. Items are rated on a 5-point, Likert-type
scale, with 1 indicating full awareness and 5 indicating complete
unawareness of a symptom.

In addition, these subjects, along with 13 healthy comparison
subjects, completed a neuropsychological examination and a
structural magnetic resonance imaging (MRI) study by means of
a 1.5 Tesla General Electric (Milwaukee, Wis.) magnet (parame-
ters: spoiled grass sequence, TE=13 msec, TR=38 msec, flip angle=
45°, number of excitations=1), which yielded a series of 124 con-
tiguous, 1.5-mm coronal slices. Lobar region volumes (in cubed
millimeters) were calculated by means of a standardized semiau-
tomated procedure developed at the University of Iowa; detailed
methods, including boundary definitions, have been previously
reported (12).

Results

On the basis of their average scores for awareness of cur-
rent episode symptoms on the Scale to Assess Unaware-
ness of Mental Disorders, patients were divided into two
groups: those who were aware of their symptoms (average
score ≤3, N=12) and those who were unaware of their symp-
toms (average score >3, N=18). Groups did not differ in
terms of age (aware patients: mean=36.4 years, SD=14.9;
unaware patients: mean=33.9 years, SD=9.9) (t=0.55, df=28,
p=0.59), full-scale IQ (aware patients: mean=96.0, SD=4.6;
unaware patients: mean=93.0, SD=14.3) (t=0.55, df=28, p=
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0.59), gender composition (aware patients: nine men and
three women; unaware patients: 13 men and five women)
(χ2=0.03, df=1, p=0.87), or handedness (aware patients: 11
right-handed and one left-handed; unaware patients: 16
right-handed and two left-handed) (χ2=0.59, df=1, p=0.80).
All left-handed subjects were men. There was a significant
group difference for education; the aware patients were
more educated than the unaware patients (mean=13.1
years, SD=2.3; mean=11.3 years, SD=2.8, respectively) (t=
2.44, df=28, p=0.03). The patient groups were similar on
clinical indices, including total SAPS scores (aware pa-
tients: mean=9.4, SD=2.9; unaware patients: mean=10.9,
SD=2.8) (t=–1.38, df=28, p=0.18), total SANS scores (aware
patients: mean=11.7, SD=3.6; unaware patients: mean=9.5,
SD=4.1) (t=1.45, df=28, p=0.16), and BPRS scores (aware pa-
tients: mean=41.6, SD=12.0; unaware patients: mean=48.5,
SD=7.9) (t=–1.90, df=28, p=0.12).

There was no significant correlation between unaware-
ness of symptoms and education (Pearson’s r=–0.20, p=
0.29). Pearson correlations indicated no significant corre-
lations between unawareness of symptoms and either
SAPS (r=0.02, p=0.90), SANS (r=–0.03, p=0.88), or BPRS (r=
0.30, p=0.10) scores.

Thirteen healthy comparison subjects (no history of
psychiatric or neurologic illness or injury) did not differ
from the patient groups in terms of age (mean=32.8 years,
SD=9.2) (t=–0.41, df=41, p=0.68), sex (12 men and one
woman) (χ2=1.97, df=1, p=0.16), or handedness (12 right-
handed and one left-handed) (χ2=0.11, df=1, p=0.81), al-
though they had a higher full-scale IQ, with a mean of
108.3 (SD=8.6) (t=3.64, df=41, p=0.0008). The left-handed
comparison subject was also male. The comparison group

also had slightly more education (mean=14.5 years, SD=
1.8) (t=3.49, df=41, p=0.001) than the unaware patient
group.

Analyses of variance (PROC GLM, SAS Systems, Inc.,
Cary, NC) indicated group differences for both brain size
(F=9.11, df=2, 40, p=0.0006) and intracranial volume (F=
6.50, df=2, 40, p=0.004). Separate planned comparisons
with Bonferroni adjustment indicated that the unaware
patient group demonstrated smaller brain size (mean=
1219.3 mm3, SD=156.5) and intracranial volume (mean=
1426.6 mm3, SD=188.5) than either the aware patient
group (whole brain mean=1441.1 mm3, SD=255.3; intra-
cranial volume: mean=1672.1 mm3, SD=293.2) or the
normal comparison subjects (whole brain mean=1497.3
mm3, SD=175.8; intracranial volume: mean=1674.6 mm3,
SD=185.1), although those two groups did not differ signif-
icantly from each other. For comparison of individual
brain volumes, see Figure 1. Pearson’s correlations were
also used to examine awareness as a continuous variable.
Inverse correlations were significant for both brain size (r=
–0.47, p=0.009) and intracranial volume (r=–0.44, p=0.02);
greater unawareness was associated with smaller volumes.

Finally, differences in lobar volumes were examined for
the two patient groups. Although significant lobar differ-
ences were noted between the aware and unaware patients
groups for bilateral frontal, temporal, and parietal lobe tis-
sue volumes, these differences did not remain significant
after intracranial volume was entered as a covariate.

Discussion

Patients with schizophrenia who were unaware of their
symptoms were found to have smaller brain size and in-
tracranial volume than patients with schizophrenia who
were aware of their symptoms. These differences were
found despite nonsignificant differences in gender com-
position or intellectual ability, which have previously been
found to be correlated with brain size (13, 14). Further-
more, there were no significant relationships found be-
tween unawareness of symptoms and positive symptoms,
negative symptoms, illness severity, or education. Un-
awareness of symptoms appears to represent another im-
portant dimension of the heterogeneity seen in schizo-
phrenia. Our findings are consistent with the hypothesis
that unawareness of symptoms represents a distinct phe-
nomenological feature rather than a simple reflection of
degree of psychopathology, symptom severity, or level of
cognitive functioning.

We did not find lobar correlates of unawareness of
symptoms in schizophrenia, as anticipated on the basis of
previous neuropsychological findings. Although our re-
sults appear consistent with theories of anosognosia that
attribute the deficit to diffuse brain dysfunction (15), lo-
calized involvement cannot be ruled out. An examination
of frontal and parietal lobe subregion differences with a
larger study group may help clarify this issue.

FIGURE 1. Individual Brain Volumes for Patients With
Schizophrenia Who Were Unaware of Their Symptoms, Pa-
tients With Schizophrenia Who Were Aware of Their Symp-
toms, and Healthy Comparison Subjects
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It will be important for future studies to investigate
other correlates of unawareness in schizophrenia. Al-
though there have been a number of investigations ex-
amining neuropsychological differences, to our knowl-
edge, this is the only neuroanatomical study of correlates
of unawareness of signs and symptoms of schizophrenia.
Studies of neurodevelopmental factors, including obstet-
ric complications, genetic and familial risk factors, and
functional neuroimaging, would likely provide a compre-
hensive perspective of the etiology of unawareness in
schizophrenia.
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