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Objective: At least three studies have
indicated that patients with psychotic
major depression studied under non-
drug-free conditions differ from patients
with nonpsychotic major depression and
healthy comparison subjects on several
measures of neuropsychological perfor-
mance. The current study explored spe-
cific impairments in cognitive function in
subjects with psychotic major depression,
subjects with nonpsychotic major depres-
sion, and healthy comparison subjects
studied under drug-free conditions.

Method: A battery of neuropsychological
tests was administered to 11 patients with
psychotic major depression, 32 patients
with nonpsychotic major depression, and
23 normal comparison subjects under
drug-free conditions. The three groups did
not differ statistically in age, sex, or level
of education. To ensure that participants
had minimal levels of severity and en-

dogenicity, all patients were required to
have a score of at least 20 on the 21-item
Hamilton Depression Rating Scale and a
score of at least 7 on the Core Endo-
genomorphic Scale, which uses eight
items from the Hamilton depression scale.

Results: Patients with psychotic major
depression demonstrated significantly
greater impairment than patients with
nonpsychotic major depression and/or
comparison subjects in attention and re-
sponse inhibition (as measured by the
Stroop color-word subscale score) as well
as in verbal declarative memory (as mea-
sured by the Paragraph Recall Test).

Conclusions: These data indicate that
patients with psychotic major depression
demonstrate impairment in functions
thought to be mediated by the frontal
cortex and mediotemporal lobes.

(Am J Psychiatry 2000; 157:1095-1100)

Over the past decade, data have emerged to support
psychotic major depression as a discrete disorder separate
from nonpsychotic major depression (see reference 1 for
review). Several years ago (2), we reported relationships
between abnormalities in brain imaging and neuropsy-
chological deficits in patients with psychotic major de-
pression. More recently, two groups have reported that pa-
tients with psychotic major depression are similar to those
with schizophrenia and that both differ from patients with
nonpsychotic major depression on a number of cognitive
measures.

Jeste et al. (3) reported that both patients with psychotic
major depression and patients with schizophrenia dem-
onstrated significantly poorer performance than did sub-
jects with nonpsychotic major depression on tests in the
following cognitive areas: learning (story learning), se-
quencing and psychomotor speed (Trail Making Test A
and B and WAIS-R Digit Symbol), fine motor coordination
(grooved pegboard, nondominant hand) and attention
(digit vigilance). In contrast, memory retention was simi-
lar across the groups. Nelson et al. (4) reported that pa-
tients with psychotic major depression and patients with
schizophrenia demonstrated significant impairmentin at-
tention as measured by the Continuous Performance Test,
but patients with nonpsychotic major depression and
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normal comparison subjects did not. In both studies, dif-
ferences between patients with psychotic major depres-
sion and patients with nonpsychotic major depression
could not be attributed to differences in severity of depres-
sive symptoms. Kim et al. (5) recently reported that elderly
patients with psychotic major depression demonstrated
significant impairment on the Wisconsin Card Sorting
Test. These studies all point to substantial cognitive im-
pairment in psychotic major depression. However, since
virtually all previously studied patients had been medi-
cated, it is unclear whether some of the cognitive deficits
in psychotic patients could be attributable to possible ef-
fects of medication.

One major biological finding in psychotic major depres-
sion has been excessive hypothalamic-pituitary-adrenal
(HPA) axis activity that is reflected in high levels of 24-hour
urinary free cortisol (6), high rates of dexamethasone non-
suppression (7-11), and high postdexamethasone cortisol
levels (8, 11). In patients with Cushing’s disease and in af-
fectively ill patients, elevated cortisol activity has been re-
ported to be associated with neuropsychological test im-
pairment on a variety of tests by our group and others (2,
12-14). Repeated administration of glucocorticoids to
healthy comparison subjects has been reported to result in
impairment in verbal/declarative memory (14-16) and, re-
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cently, in executive function or working memory (17).
These data suggest that hypercortisolemia could contribute
to the cognitive deficits seen in some depressed patients.
In this paper, we present neuropsychological data on pa-
tients with psychotic major depression, patients with non-
psychotic major depression, and healthy comparison sub-
jects studied under drug-free conditions. A psychometric
test battery was administered to assess attention, memory,
and psychomotor function. The current data point to diffi-
culties in attention, response inhibition, and verbal declar-
ative memory (both immediate and delayed) in patients
with psychotic major depression and are consistent with
the hypothesis that glucocorticoid excess may play a role in
specific cognitive disturbances in depressed patients.

Method

Participants included 11 patients with psychotic major depres-
sion, 32 with nonpsychotic major depression, and 23 healthy com-
parison subjects. Patients met the following inclusion criteria: di-
agnosis of major depression, a baseline total score of 20 or higher
on the 21-item Hamilton Depression Rating Scale, and a score of at
least 7 on the Core Endogenomorphic Scale (18), which uses eight
items of the 21-item Hamilton depression scale. The latter two cri-
teria were designed to ensure inclusion of patients with psychotic
major depression and patients with nonpsychotic major depres-
sion with similar minimum levels of endogenous-type symptoms.
In addition, all patients were medically healthy and had been
drug-free for at least 2 weeks, had received no fluoxetine or depot
neuroleptics for at least 6 weeks, had no drug or alcohol abuse for
1 year, and were able to provide informed consent.

This study was approved by the institutional review boards of
Stanford University Medical Center, Brigham and Women'’s Hos-
pital, and Washington University Medical Center. Written in-
formed consent was obtained from each subject after all proce-
dures had been fully explained. Diagnoses were ascertained by
using the Structured Clinical Interview for DSM-III-R (19) as well
as questions on psychosis from the Schedule for Affective Disor-
ders and Schizophrenia (20).

Healthy comparison subjects had no history of axis I or axis II
psychiatric disorder, had been taking no medications for at least 2
weeks, and had not used alcohol for at least 7 days. All subjects
were English speaking, and none was color-blind.

Before admission to the general clinical research centers for
neuroendocrine studies at the respective centers, a neuropsycho-
logical battery was administered at 11:00 a.m. The battery in-
cluded measures of word knowledge (Vocabulary subtest of the
WAIS-R [21]); attention response inhibition (Stroop Color and
Word Test [22]); attention and motor speed (Trail Making Test A
[23]); sequencing (Trail Making Test B [23]); psychomotor speed
(Digit Symbol subtest of the WAIS-R and Ms and Ns); visuospatial
construction (Block Design subtest of the WAIS-R); verbal mem-
ory (Paragraph Recall Test [15]); and visual memory (Visual Re-
production subtest of the Wechsler Memory Scale—Revised [24]).
The test battery was administered at 11:00 a.m. because that time
was 2-3 hours after eating and preceded admission for the HPA
axis protocol.

At 6:00 p.m. the following day, the Paragraph Recall Test was re-
administered. The Paragraph Recall Test was performed at this
time to allow for assessment of the acute effects of hydrocortisone
or ovine-corticotropin-releasing hormone administered at 7:00
p-m. These results will be presented at a later time. In this test, an
audiotaped paragraph-long story is presented to the subject, who
is asked to immediately repeat the content as exactly as possible.
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A second paragraph is presented under the same conditions im-
mediately thereafter, and the subject is again asked to repeat the
content of this paragraph. After a 25-minute delay, subjects are
again asked to retell the paragraphs in the same sequence. How-
ever, subjects had not been initially informed that they would be
tested 25 minutes later. The responses were tape-recorded and
scored for exact bits of information reported as well as errors of
both contamination (i.e., reporting story content from other pre-
viously presented paragraphs) and confabulation (i.e., reporting
story content that had never been presented). Paragraphs were
selected on the basis of their neutral affect.

Data Analysis

Test results on the Trail Making Test A and B, WAIS-R subtests,
Stroop Color and Word Test, and Visual Reproduction subtest
from the Wechsler Memory Scale—Revised were corrected for age
on the basis of published norms before data analysis. All analyses
were performed with SPSS software (25). Analyses of variance
(ANOVAs) were used to examine the main effects of group mem-
bership on neuropsychological test scores. Where questions re-
mained regarding the effects of age and/or sex, analyses of cova-
riance were used to confirm the results. For confabulations on the
Paragraph Recall Test, where many subjects showed no confabu-
lations and the data were not normally distributed, a nonpara-
metric Kruskal-Wallis test was also applied.

Results

The subjects’ demographic data and Hamilton depres-
sion scale scores are presented in Table 1. There were no
significant group differences in mean age, sex distribu-
tion, or level of education. The total Hamilton depression
scale, Brief Psychiatric Rating Scale, and Clinical Global
Impression scores were all higher in the patients with psy-
chotic major depression than in those with nonpsychotic
major depression, who, in turn, had higher scores than
healthy comparison subjects. The comparison subjects
had lower Hamilton depression scale retardation factor
and Core Endogenomorphic Scale scores than patients
with nonpsychotic and psychotic major depression, who
did not differ from each other. There were no significant
patient group differences in duration of present episode or
number of previous episodes of major depression.

In this study, we wished to test the primary hypothesis
that patients with psychotic major depression demon-
strate significant impairment on tests of attention and re-
sponse inhibition (Stroop Color and Word Test) and verbal
declarative memory (Paragraph Recall Test). The Stroop
Color and Word Test data indicate that attention and re-
sponse inhibition were impaired in the patients with psy-
chotic major depression. The groups did not differ on the
Stroop word subscale (Table 2 and Table 3), where subjects
are asked to read color nouns (red, green, or blue), all of
which are printed in black ink. On the second component,
patients with psychotic major depression performed
significantly more poorly than the comparison group on
the Stroop color naming portion (where the subject is
asked to name the color ink in which the letter x is printed
as quickly as possible). This requires attention and speedy
responding. More importantly, the groups also differed on
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TABLE 1. Demographic and Clinical Characteristics and Neuropsychological Test Scores of Patients With Psychotic or Non-

psychotic Major Depression and Normal Comparison Subjects

Patients With Psychotic

Patients With Nonpsychotic Comparison Subjects

Characteristic and Test Major Depression (N=11) Major Depression (N=32) (N=23)
N % N % N %

Sex

Male 7 63.6 13 40.6 14 60.9

Female 4 36.4 19 59.4 9 391

Mean SD Mean SD Mean SD

Age (years) 40.6 11.4 43.1 13.9 45.2 15.2
Education (years) 14.3 2.2 15.3 2.4 15.3 2.1
Episode length (months) 67.1 44.6 52.8 103.4
Number of previous episodes 4.6 6.0 4.5 5.1
Hamilton depression scale score 28.7 4.9 239 4.0 2.2 1.8

Retardation factor score 9.3 1.4 8.4 1.6 0.4 0.7
Core Endogenomorphic Scale score 9.2 29 7.8 2.6 0.6 0.8
Brief Psychiatric Rating Scale score 41.0 6.7 31.8 5.0 19.5 2.0
Clinical Global Impression rating 5.2 0.8 43 0.9 1.0 0.0

the next component, the Stroop color-word subscale,
which is an index of the degree to which an overlearned
verbal response (reading a word) interferes with the ability
to name the color of the ink in which a word is printed. On
this measure, which controls for the speed of response on
the color trial, the patients with psychotic major depres-
sion were again particularly impaired.

Effect sizes for patients with psychotic compared with
nonpsychotic major depression and for patients with psy-
chotic major depression compared with normal subjects
were both greater than 1.00 (Table 3). Although the pa-
tients with nonpsychotic major depression did signifi-
cantly worse than the comparison subjects, the mean
score for patients with nonpsychotic major depression
was close to the expected norm.

We also calculated interference scores, which represent a
composite ratio of the Stroop Color and Word Test compo-
nents and have been used to determine relative “freedom
from distractibility.” The patients with nonpsychotic major
depression achieved interference scores that were in the av-
erage range relative to normative data for this subscore.
However, the patients with psychotic major depression and
the patients with nonpsychotic major depression both
demonstrated significantly lower scores than did compari-
son subjects. The score for patients with nonpsychotic ma-
jor depression, again, was at the average normative value.

On the Paragraph Recall Test, patients with psychotic
major depression recalled significantly fewer verbatim
bits of information than did the other groups, under both
the immediate and delayed recall conditions, as well as
significantly more confabulations in the immediate recall
condition. (These findings endured in separate analyses
that covaried for education.) Effect sizes for the compari-
son of patients with psychotic major depression with each
of the other groups on these measures were high (each
greater than 1.00) (Table 3). Nonparametric analyses of
confabulation revealed similar effects. These data suggest
that patients with psychotic major depression have defi-
cient memory for semantically organized information that
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is independent of their attentional deficit. The groups did
not differ on an index of the percentage of learned infor-
mation that they retained across the delay interval. To-
gether, the data indicate that the patients with psychotic
major depression are inefficient at learning new informa-
tion but are able to retain learned material normally.

Secondary analyses were performed on the other mea-
sures. As indicated in Table 2, the three groups did not dif-
fer on the Trail Making Test A, a measure of psychomotor
speed. On the Trail Making Test B, which combines speed
and sequencing (alternating between numbers and let-
ters), patients with psychotic major depression performed
more poorly than did the other two groups, with moderate
to large effect sizes. Patients with psychotic major depres-
sion performed significantly more poorly on the WAIS-R
Digit Symbol subtest than patients with nonpsychotic ma-
jor depression and comparison subjects, although their
mean age-corrected score of 8.8 still fell within the low av-
erage range (normative sample mean=10, SD=3).

In terms of psychomotor skills, there were no significant
group differences on the Ms and Ns test. On the Visual Re-
production subtest of the Wechsler Memory Scale—Re-
vised, differences in both the immediate and delayed con-
ditions were not significant. Again, scores for patients with
psychotic major depression were close to the expected
norm. On the WAIS-R Vocabulary subtest, patients with
psychotic major depression performed more poorly than
did the other two groups (F=3.61, df=2, 63, p=0.03); how-
ever, after covarying for years of education, this difference
did not remain significant (p=0.10). The mean score of
9.50 of the patients with psychotic major depression was
well within the average clinical range but was lower than
the mean scores of the other two groups, whose perfor-
mance was above average.

We examined effect sizes for comparisons of patients
with nonpsychotic major depression and healthy compar-
ison subjects. Other than the Stroop color-word and inter-
ference subscale scores (effect sizes=-0.86 and -0.79, re-
spectively), effect sizes were generally below 0.40 (Table 3).
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TABLE 2. Scores on Neuropsychological Test Battery of Patients With Psychotic or Nonpsychotic Major Depression and Nor-

mal Comparison Subjects

Patients With Psychotic

Patients With Nonpsychotic

Major Depression Major Depression Comparison Subjects Analysis

Test N Mean 95% Cl N Mean 95% Cl N  Mean 95% Cl F df p
Trail Making Test

A 9 407 33.6-47.7 31 445 40.5-48.5 21 45.7 41.4-50.0 0.76 2,58 n.s.

B 9 397 29.5-49.8 31 46.8 42.7-50.8 21 50.3 45.8-54.8 293 2,58 0.06
WAIS-R

Digit Symbol 9 8.8 5.8-11.7 29 11.8  11.0-12.6 20 10.6 9.1-12.1 4.03 2,55 0.02

Vocabulary 10 9.5 6.8-12.2 30 11.9 10.9-12.9 20 11.9 11.1-12.7 3.61 2,57 0.03

Block Design 9 9.4 6.4-12.5 30 111 9.8-12.4 20 12.3 11.4-13.2 264 2,56 0.08
Stroop Color and Word Test

Word 9 426 37.7-47.4 30 47.5 45.0-50.0 19 491 44.3-53.9 210 2,55 n.s.

Color 9 409 30.5-51.2 30 46.7 43.5-499 19 50.5 47.4-53.6 3.66 2,55 0.03

Color-word 9 36.7 26.9-46.5 30 49.0 44.8-53.2 19 59.3 53.0-65.7 11.07 2,55 <0.01

Interference 9 458 36.2-55.3 30 50.8 47.3-54.3 19 59.7 53.1-66.4 5.65 2,55 0.01
Ms and Ns

Dominant hand 9 89.0 75.3-100.0 27 89.6 83.9-953 22 883 78.5-98.1 029 2,55 n.s.

Nondominant hand 9 776 58.0-97.2 26 814 73.5-89.2 22 803 68.7-91.8 0.88 2,54 n.s.
Paragraph Recall Test

Immediate verbatim 9 157 11.3-20.1 28 23.7 21.4-26.1 20 222 19.3-25.1 591 2,54 <0.01

Delayed verbatim 9 147 11.3-18.1 28 221 19.8-24.5 20 208 17.5-24.0 490 2,54 0.01

Overall verbatim 9 152 11.4-19.0 28 229 20.6-25.2 20 215 18.5-24.5 563 2,54 0.01

Verbatim retention 9 976 87.7-1000 28 93.7 89.4-98.1 20 922 84.4-100.0 046 2,54 n.s.

Immediate confabulation 9 09 0.5-1.4 28 0.4 0.2-0.6 20 0.4 0.2-0.6 393 2,54 0.03

Delayed confabulation 9 1.2 0.6-1.7 28 0.9 0.6-1.1 20 0.8 0.3-1.4 0.51 2,54 n.s.

Sum confabulation 9 4.2 2.5-6.0 28 2.6 1.9-3.3 20 2.6 1.2-3.9 1.88 2,54 n.s.
Visual Reproduction subtest of

Wechsler Memory Scale—Revised

| 10 49.0 18.0-80.0 30 65.5 55.0-75.9 21 74.6 63.6-85.6 2,51 2,58 0.09

I} 10 445 15.9-73.1 30 61.8 49.0-74.5 21 70.2 58.0-82.5 2.08 2,58 n.s.

Retention 10 85.1 70.5-99.6 30 81.8 72.0-91.7 21 87.4 79.2-95.6 0.37 2,58 n.s.

On the Stroop color-word subscale, patients with nonpsy-
chotic major depression scored at the expected normative
range, but our comparison subjects scored well above av-
erage (Table 2).

Discussion

These data suggest that patients with psychotic major
depression demonstrate significant impairment in atten-
tion and response inhibition and in verbal declarative
memory. The low number of bits of information recalled
by the patients with psychotic major depression could be
due to an attentional problem. The score on another pos-
sible measure of aspects of attention (the WAIS-R Digit
Symbol) was also somewhat low in patients with psychotic
major depression. These attentional and memory deficits
appear to separate patients with psychotic major depres-
sion from those with nonpsychotic major depression and
from normal comparison subjects and suggest impair-
ment in prefrontal and hippocampal function. Of interest
is that retention appears intact in patients with psychotic
major depression, as does visuospatial memory.

In this study, patients with psychotic and nonpsychotic
major depression were required to have minimal scores on
the Core Endogenomorphic Scale to ensure comparable
endogenous status. Our findings thus support previous re-
ports that differences between psychotic and nonpsychotic
major depression in neuropsychological testing are not due
to a greater severity of depression in psychotic major de-
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pression. To further assess the possible effects of motiva-
tion, interest, and concentration, differences between pa-
tients with psychotic or nonpsychotic major depression on
the Stroop color-word subscale and Paragraph Recall Test
were assessed covarying for scores on the retardation factor
of the Hamilton depression scale. Significant differences
were still observed on both tests, indicating that differences
between groups were not due to differences in psychomo-
tor retardation, concentration, and/or interest level.

Several factors could contribute to the immediate and
delayed verbal memory deficits of the patients with psy-
chotic major depression, including attention, semantic
analysis, verbal encoding, and verbal retrieval. Two stud-
ies have identified sustained attentional deficits in pa-
tients with psychotic major depression as measured by
Continuous Performance Test (3, 4). We are aware of no
published studies on semantic analysis functions in psy-
chotic major depression, although many studies have re-
ported verbal retrieval deficits in patients with lesions in
the prefrontal cortex (26-28). These studies suggest that
verbal retrieval and semantic analysis deficits originating
in prefrontal circuits may underlie our results in patients
with psychotic major depression and that both factors
should be assessed explicitly in subsequent studies on
cognitive deficits in psychotic major depression.

It is unclear from this study whether patients with psy-
chotic major depression may also suffer from verbal en-
coding deficits in the hippocampal formation, which are
distinct from semantic processing and retrieval opera-

Am | Psychiatry 157:7, July 2000



tions in the prefrontal cortex. However, our data do sug-
gest that patients with psychotic major depression are
normal in nonverbal encoding and retrieval, as measured
by the Wechsler Memory Scale—Revised.

As indicated, excessive HPA axis activity has been re-
ported in many studies of psychotic major depression.
Glucocorticoids bind to receptors in various regions of the
brain, and these receptors are well represented in both the
frontal cortex and hippocampus. Recently, our group re-
ported that administration of cortisol to squirrel monkeys
for 28 days results in impairment in object retrieval (29)—
a test of prefrontal cortical functions, including response
inhibition. Impaired performance on this test has been re-
ported in nonhuman primates by the administration of 1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine, which de-
stroys dopamine neurons, and by phencyclidine, which
decreases dopamine utilization in the prefrontal cortex
(30, 31). Our group has also reported that 7-day adminis-
tration of corticosterone to rats results in a decrease in
dopamine turnover in the medial prefrontal cortex (32).
These data suggest that the attentional response inhibi-
tion deficit in psychotic major depression may be caused
by glucocorticoid-induced decreases in dopamine func-
tion prefrontally. Of note is a recent report by Kim et al. (5)
of prefrontal cortical atrophy on magnetic resonance im-
aging in patients with psychotic major depression com-
pared with patients with nonpsychotic major depression.

Glucocorticoids have also been reported to result in im-
pairment in declarative-type memory. Wolkowitz et al.
(14) have reported that prednisone administered to con-
trol subjects over 7 days results in increases in errors of
commission on the Wallach Memory Test. In this test, sub-
jects are first shown a list of words and, after a delay, a sec-
ond, larger list that includes all words from the first list as
well as a set of new words. They are then asked to identify
as many words as possible from the first list. Prednisone
administration results in misidentifying words in the sec-
ond list as having come from the first, so-called errors of
commission. Similarly, Newcomer et al. (15, 16) reported
that low doses of dexamethasone or high doses of hydro-
cortisone administration for 4 consecutive days results in
impairment on the Paragraph Recall Test, as evidenced by
reduced accurate bits of recall and increased total errors.
They argued that administration of exogenous glucocorti-
coids results in impairment of hippocampal function, par-
ticularly in the encoding of information. Thus, the poorer
performance on the Paragraph Recall Test we observed in
psychotic major depression could reflect an effect of ex-
cessive cortisol activity on encoding.

We did not test whether cueing might help performance
on the Paragraph Recall Test. In our study, patients with
psychotic major depression made more confabulatory er-
rors in the immediate condition than did the other two
groups, and these errors appear similar to the errors of
commission seen in the study of Wolkowitz et al. (14). It is
possible that aspects of attention may have accounted for
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TABLE 3. Effect Sizes of Between-Group Differences in Neu-
ropsychological Test Battery Scores of Patients With Psy-
chotic or Nonpsychotic Major Depression and Normal
Comparison Subjects

Effect Size
Non-
Psychotic psychotic
Psychotic Major Major
Compared Depression Depression
With Non- Compared Compared
psychotic With No With No
Major Mental Mental
Test Depression lliness Iliness
Trail Making
A -0.38 -0.49 -0.11
B —0.64 -0.96 -0.33
WAIS-R
Digit Symbol -1.06 -0.64 0.45
Vocabulary -0.93 -0.93 0.00
Block Design -0.53 -0.91 -0.40
Stroop Color and Word Test
Word -0.62 -0.82 -0.20
Color —-0.66 -1.09 -0.49
Color-word -1.02 -1.86 -0.86
Interference —-0.44 -1.22 -0.79
Ms and Ns
Dominant hand 0.06 0.06 0.07
Nondominant hand -0.13 -0.09 0.05
Paragraph Recall Test
Immediate verbatim -1.33 -1.07 0.27
Delayed verbatim -1.21 -0.99 0.22
Overall mean verbatim -1.30 -1.05 0.25
Verbatim retention 0.29 0.43 0.11
Immediate confabulation 1.02 1.04 0.02
Delayed confabulation 0.37 0.39 —-0.01
Sum confabulation 0.71 0.72 0.01
Visual Reproduction subtest
of Wechsler Memory
Scale—Revised
| —-0.55 -0.86 -0.34
1 -0.53 -0.78 -0.27
Retention 0.14 -0.10 -0.24

some of the poor performance on the Paragraph Recall
Test. As indicated, Jetter et al. (26) reported that frontal
lobe damage could be associated with poor performance
on the Paragraph Recall Test. In addition, Lupien et al. (17)
reported that high doses of hydrocortisone administered
over several days to healthy subjects resulted in impair-
ment in working but not verbal memory. Thus, differences
in performance on the Paragraph Recall Test between sub-
jects with psychotic and nonpsychotic major depression
in our study could in part reflect problems in attention to
semantic material. Our psychotic major depression data,
therefore, could be interpreted as being consistent with
functional impairment in prefrontal cortical and me-
diotemporal hippocampal tasks. We are following up on
these observations using functional imaging in conjunc-
tion with specific neuropsychological tests.

The findings of Jeste et al. (3) and Nelson et al. (4) indi-
cate that the performance of patients with psychotic major
depression is similar to that of patients with schizophrenia
on a variety of neuropsychological tests. Further studies
are needed to determine whether the neuropsychological
deficits and the neurochemical causes are indeed similar
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in the two disorders. Moreover, for patients with psychotic
major depression, further research is required to deter-
mine if these deficits persist even after remission.

There are several strengths to this study, including par-
ticularly well-characterized patients and comparison
subjects studied under drug-free conditions. There are,
however, some limitations. For one, data on a larger num-
ber of subjects are required to determine if our results are
representative. Moreover, many of the patients in this
study were chronically ill; further research on more
acutely ill subjects is also needed. Such studies are under
way in our laboratory.
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