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two separate stories (one followed by yohimbine and one
followed by placebo), and inclusion of other neuromodu-
lators known to affect memory consolidation, such as epi-
nephrine and glucose.

The present study suggests that enhanced memory in
humans is associated with elevated norepinephrine activ-
ity during memory consolidation. It has been proposed
that enhanced memory for arousing events has signifi-
cance for survival and that catecholamine-mediated en-
hancement of memory consolidation for arousing and
traumatic events may play a role in the reexperiencing
symptoms of posttraumatic stress disorder (7).
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Objective: This study investigated self-consciousness in autism.

Method: An incidental memory task was conducted on 18
adults with high-functioning autism and 18 normal comparison

subjects. Three kinds of orienting questions (phonological, se-
mantic, and self-referent, i.e., “Does the word describe you?”)
were asked about target words (adjectives for personality traits)
in order to induce different types of processing. This was fol-
lowed by an unexpected recognition test.

Results: While semantic processing resulted in better memory
than phonological processing in both groups, self-referent pro-
cessing yielded better memory performance than semantic pro-
cessing in the comparison group but not in the autistic group.

Conclusions: The results suggest deficits in self-consciousness
in individuals with autism.

(Am J Psychiatry 2002; 159:1422–1424)

In healthy subjects, semantic processing of verbal ma-
terials facilitates episodic memory better than “shallow”
(phonological or perceptual) processing, which has been
known as the levels-of-processing effect (1). The words
processed in a self-referent manner are remembered even
better than those processed in a general semantic context,
which is called the “self-reference effect” (2). The self-ref-
erence effect has been attributed primarily to more effec-

tive encoding by use of a highly organized structure of self-
concept (3).

Behaviors that seem to indicate deficits of self-con-
sciousness, such as talking about oneself as if speaking of
others, are often observed in people with autism. Impair-
ments in self-consciousness have been supported by be-
havioral studies that have examined responses of autistic
children to a self-recognition test (4). Psychological stud-



Am J Psychiatry 159:8, August 2002 1423

BRIEF REPORTS

ies have also found reduced memory for self-performed
events (5), despite intact or even superior memory on con-
ventional tests, as reported in recent studies (6).

If individuals with autism grow up with impaired self-
consciousness, then they might not develop a highly orga-
nized self-concept. This could result in a lack of the self-
reference effect in episodic memory tasks. This study was
conducted to examine self-consciousness in individuals
with high-functioning autism by using a memory test that
was designed to elicit a self-reference effect.

Method

Subjects consisted of 18 individuals (16 men and two women)
with high-functioning autism and 18 normal comparison sub-
jects. The autistic and comparison groups were matched for age
(mean=23.0 years, SD=5.2, and mean=24.5 years, SD=7.9, respec-
tively) and gender, for visuospatial reasoning ability on Raven’s
Coloured Progressive Matrices (7) (mean=33.6, SD=2.6, and
mean=31.1, SD=4.6), and for verbal IQ (mean=95.3, SD=17.9, and
mean=97.2, SD=19.5) and performance IQ (mean=92.1, SD=14.8,
and mean=91.2, SD=19.0) on the WAIS-R. The diagnosis of autism
was made according to DSM-IV criteria by the first author. The
score on the Childhood Autism Rating Scale (8) for the subjects in
the autistic group, as assessed by parents or professional psychol-
ogists, ranged between 31.0 and 46.5 (mean=37.4). Subjects were
recruited by the Health and Medical Services Center of Shiga Uni-
versity, as part of the Project for Supporting Youths With Pervasive
Developmental Disorders. They were all free of medication and
had no neurological problems, as confirmed by physical exami-
nations and interviews. All participants gave written informed
consent.

The task employed in this study was similar to the original self-
reference task of Rogers et al. (2). The task consisted of a learning
phase, when subjects were asked questions about words to be
learned, and a test phase, when a recognition test was conducted.
First, verbal materials (90 adjectives for personality traits) were
selected from the pool of common words. Thirty of those were
used as targets to be learned, and the remaining 60 acted as dis-
tracters in the recognition test. Three types of orienting questions
were prepared for each target. They were phonological (“Does the
word rhyme with —?”), semantic (“Is the meaning of the word
similar to —?”), and self-referent (“Does the word describe you?”)
questions, which were expected to induce phonological, seman-
tic, and self-related processing of targets, respectively. There were
also two answer types (yes/no), producing six (three levels × two
answer types) potentially different questions for each target. Of
the 30 questions used in a trial, 10 (half “yes” and half “no”) were
chosen for each of three types. Six sets of 30 question-target pairs
were developed by substituting a question about each target for
another from six alternatives. Each of the same 30 targets ap-
peared in all six conditions. Three kinds of word recognition
sheets, each containing the same 30 targets and 60 distracters
with their positions changed, were prepared. Thus, there were 18
(six learning × three recognition) task conditions.

One of the 18 task conditions was assigned to subjects ran-
domly. In the learning phase, subjects first read a question in a
booklet (8 seconds), and a target word printed on a card was pre-
sented by an experimenter (2 seconds). Then the subjects were
asked to answer “yes” or “no” to the question within 5 seconds af-
ter the target presentation. The same procedure was repeated
without a break until the last item was shown. In actual trials, six
additional question-target pairs that were not used for recogni-

tion tests were presented before (three pairs) and after (three
pairs) the 30 relevant pairs in order to eliminate possible primacy
and recency effects. Subjects in this phase did not know a recog-
nition test would follow. Immediately after the learning phase, a
recognition sheet, which contained the 30 target words and 60
new words, was given to subjects, and they were asked to choose
30 words that they judged as “old” within 5 minutes. Trials were
run individually.

Results

In the learning phase, subjects in both groups answered
most of the phonological and semantic questions correctly.
The rates of incorrect answers to the phonological and se-
mantic questions were 2.2% and 2.8% in the normal com-
parison group and 1.7% and 1.7% in the autistic group, re-
spectively. There was no significant difference in error rates
between groups for either type of question (phonological:
t=0.29, df=34, p=0.78, and semantic: t=0.56, df=34, p=0.58,
unpaired t test, two-tailed). The average proportions of
“yes” responses to the self-referent questions were 61.1% in
the autistic and 54.4% in the comparison groups, with no
significant difference between groups (t=1.58, df=34, p=
0.12, unpaired t test, two-tailed).

In the test phase, each subject chose exactly 30 words, as
instructed. Mean rates of correct recognition resulting
from phonological, semantic, and self-related processing
were 38.8% (SE=5.2%), 70.5% (SE=3.8%), and 83.9% (SE=
3.6%), respectively, in the comparison group and 58.5%
(SE=4.6%), 77.9% (SE=4.6%), and 77.8% (SE=3.4%) in the
autistic group. There was no tradeoff between perfor-
mance for recognition and accuracy of answers in the
learning phase. Preliminary analyses using group (autistic
or comparison) by level (phonological, semantic, or self-
referent) by answer type (yes or no) in analysis of variance
(ANOVA) revealed that answer type did not interact with
any other variables. Therefore, this factor was neglected in
the following analyses. A group-by-level repeated-mea-
sures ANOVA yielded a significant group-by-level interac-
tion (Greenhouse-Geisser F=5.63, df=1.79, 60.99, p=0.007).
Post hoc comparisons (Fisher’s protected least-significant
difference using the same pooled error term for all com-
parisons) revealed a significant difference in performance
for recognition between phonological and semantic pro-
cessing in both groups (comparison group: p<0.0001, au-
tistic group: p=0.0009). This indicates that both the autistic
and comparison groups showed the levels-of-processing
effect. However, a significant difference between semantic
and self-referent processing (i.e., self-reference effects) was
found in the comparison group (p=0.02) but not in the au-
tistic group (p=0.98, Fisher’s protected least-significant dif-
ference). Between-group comparisons showed that recog-
nition resulting from phonological processing was better
in the autistic than in the comparison group (p=0.0005,
Fisher’s protected least-significant difference). Otherwise,
the two groups did not differ significantly.
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Discussion

The autistic group showed a lack of self-reference effects
despite intact levels-of-processing effects. These results
suggest that the autistic subjects had deficits in self-con-
cept, which lead to problems processing words in a self-re-
lated manner. The deficit of self-consciousness is not likely
attributable to immaturity in the subjects in the autistic
group because they were adults of normal intelligence. In-
tact memory resulting from semantic processing in the au-
tistic group seems to be consistent with results of recent
studies (6). Of interest, the autistic subjects showed better
memory resulting from phonological processing than the
normal comparison subjects. This might reflect enhanced
attention to “shallow” aspects of perceived materials. The
deficits of self-consciousness suggested in this study might
underlie idiosyncrasies not only in behaviors but also in
language, such as the reversals of first- and second-person
pronouns, which require a self/other perspective for their
proper use. Further investigation of self-consciousness
may provide a clue to a better understanding of autism.
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Objective: The authors’ goal was to compare regional brain
volumes in depressed elderly subjects with those of nonde-
pressed elderly subjects by using voxel-based morphometry.

Method: They used statistical parametric mapping to analyze
magnetic resonance imaging scans from 30 depressed patients
59 to 78 years old and 47 nondepressed comparison subjects
55 to 81 years old.

Results: Depressed patients had smaller right hippocampal
volume than comparison subjects. The volume of the hippo-
campal-entorhinal cortex was inversely associated with the
number of years since the first lifetime episode of depression.

Conclusions: These data provide further evidence of structural
brain abnormalities in geriatric depression, particularly in pa-
tients with a longer course of illness.

(Am J Psychiatry 2002; 159:1424–1427)

Neuroanatomical abnormalities among depressed
elderly patients include volume reduction in the hippo-

campus (1), caudate nucleus (2), and prefrontal cortex (3).
There is decreased glucose metabolism and cerebral


