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Objective: The authors have previously

shown the role of depression, slowing of

processing speed, and selective attention

deficit in verbal memory task perfor-

mance in schizophrenia. They wished to

determine the specific contribution of

each of these factors to various types of

memory impairment.

Method: The negative symptom score

from the Positive and Negative Syndrome

Scale, the Hamilton Depression Rating

Scale score, a measure of processing

speed, and a measure of selective atten-

tion were entered as predictors in regres-

sion analyses. Furthermore, analyses of

covariance were conducted on the mem-

ory measures to test the significance of

the differences between schizophrenic

patients and healthy comparison subjects

after control for processing speed and se-

lective attention.

Results: Depression was associated only
with deep encoding reflected by semantic
clustering. Selective attention was associ-
ated only with superficial encoding re-
flected by serial recall. Slowing of process-
ing speed was associated with both deep
and superficial encoding. Negative symp-
toms were not associated with memory
impairment except for the avolition item
from the Scale for the Assessment of Neg-
ative Symptoms. Processing speed ac-
counted for all the group differences on
the memory measures that reflected su-
perficial encoding. In addition, a sub-
group of patients with no or minor de-
pression was not significantly impaired on
deep encoding relative to the healthy
comparison group.

Conclusions: The authors suggest that
verbal memory impairment in schizo-
phrenia is a consequence of depression
and slowness, rather than a primary fea-
ture of the disease.

(Am J Psychiatry 2001; 158:758–764)

Memory impairment has been well documented in
schizophrenia (1). However, whether this deficit is a pri-
mary feature of the disease or a consequence of other fac-
tors is unclear. Our group has carried out a series of inde-
pendently published studies to investigate the extent to
which various clinical and cognitive factors were associ-
ated with memory deficits in patients with schizophrenia.

Negative symptoms are generally thought to be a factor
in cognitive impairment in schizophrenia, and an associa-
tion between negative symptoms score and memory defi-
cit has been revealed by a recent meta-analysis (1). How-
ever, this association has not been consistently observed.
One reason for these discrepancies may be differences in
the scales used for rating negative symptoms. Indeed,
there is no consensus about which symptoms should be
included in a negative symptom scale. A previous study by
our group (2) showed that only the avolition item from the
Scale for the Assessment of Negative Symptoms (SANS) (3)
was correlated with global verbal memory score. On the
other hand, no item from the negative symptom score
from the Positive and Negative Syndrome Scale (4) was
correlated with it. This suggests that studies that use the

SANS are more likely to reveal correlations with memory
efficiency.

Another factor that has been shown to affect memory in
various populations is depression (5), which impedes ef-
fortful but not automatic processes (6). Correlations be-
tween memory impairment and depression severity have
been observed in depressed patients (7). Depression is
commonly observed in patients with schizophrenia (8).
However, its role in cognitive functioning has not been
generally studied in this population, in which positive and
negative symptoms are most often targeted. Our group has
shown that depression severity is correlated with various
verbal memory measures in a group of schizophrenic pa-
tients (9). In particular, it is correlated with the measures
that rely on effortful encoding. However, depression has
several components (including psychomotor slowing, lack
of motivation, and fatigue), and it would be interesting to
investigate which are mainly responsible for this associa-
tion. In our study group, data from SANS scores were avail-
able. This enabled us to investigate further the association
of avolition with various memory measures and therefore
to examine whether the pattern of association was the
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same as for depression. Our reasoning was that if depres-
sion and avolition led to similar patterns of impairment, it
would suggest that the role of depression on memory per-
formance is mediated by a motivational deficit.

Our group has also demonstrated the role of the slowing
of processing speed on verbal memory impairment in
schizophrenia. Processing speed refers to the rate at which
elementary operations can be performed. Slowing in this
function has been the object of a growing body of research
in elderly subjects and is now considered a main factor of
their memory deficits relative to young subjects (10, 11).
Slowing has also been shown to play a role in memory
performance in other populations, such as children (12)
and persons with depression (7, 13). However, its role in
schizophrenia has been the object of few studies. Our
group has shown that the slowing of processing speed is
related to various verbal memory measures in these pa-
tients, including a deficit at the encoding stage (14). Two
other groups have reported a relationship between slow-
ing and cognitive impairment in schizophrenia (15, 16).
Slowing of processing speed was correlated with depres-
sion in our patient group (2). Therefore, it is possible that
the just-referenced role of depression on memory impair-
ment is mediated by psychomotor slowing, as assessed by
a behavioral measure of processing speed. This question
may be addressed by studying these two factors together
in a regression analysis that would reveal the specific
contribution of each. If the effects of depression are ac-
counted for by its psychomotor slowing component, then
the contribution of depression should no longer be signif-
icant after control for the measure of processing speed.

Finally, several studies have shown that patients with
schizophrenia, or people at risk for schizophrenia, were
disproportionately disturbed during serial recall by the

presence of distractors (17–20). This suggests that in these

patients, higher distractibility, which is equivalent to a def-

icit in selective attention, interferes with serial learning.

This was confirmed in our study (21).

In the current study, in which we combined all these

published data, we investigated further the role of these

factors in verbal memory. Our study involved free recall

and recognition tasks. We distinguished two levels of en-

coding (22) that corresponded to effortful versus more au-

tomatic processes. Superficial encoding was assessed in

both short-term and long-term memory by the ability to

learn series of items by means of rehearsal. Deep encod-

ing, assumed to be more effortful, was assessed by the

ability to organize the information in semantic clusters.

The four just-mentioned factors—negative symptoms, de-

pression, processing speed, and selective attention—were

entered as predictors in regression analyses so that the

specific contribution of each to various memory measures

could be assessed. Furthermore, we studied the specific

association of the avolition item from the SANS with the

memory measures. Finally, we compared our patient

group with a healthy comparison group before and after

controlling for the factors that were related to memory

task performance. The purpose of those analyses was to

address the following questions:

1. Is the role of depression severity on memory impair-

ment accounted for by the psychomotor slowing com-

monly observed in depression?

2. Is the role of depression severity on memory impair-

ment accounted for by lack of motivation?

3. To what extent would memory functions be restored if

schizophrenic patients were neither depressed, distract-

ible, nor slow?

TABLE 1. Sociodemographic and Clinical Characteristics of Patients With Schizophrenia and Healthy Comparison Subjects

Patient Group

Healthy
Comparison

Subjects (N=40)Characteristic
Total Group 

(N=50)

Subgroup of
Patients With Clinical 

Ratings (N=40)

Subgroup of 
Nondepressed 
Patients (N=15)

N N N N
Gender

Male 32 28 12 26
Female 18 12 3 14

Mean SD Mean SD Mean SD Mean SD

Age (years) 32.8 10.6 34.1 11.1 29.4 11.7 37.0 9.9
Education (years) 12.4 2.5 12.1 2.4 12.1 2.3 13.2 1.9
Age at onset (years) 22.2 7.7 22.4 7.9 22.9 8.0
Number of psychiatric admissions 5.8 4.7 5.9 4.8 5.4 5.2
Duration of illness (years) 11.4 9.9 12.1 10.7 7.3 7.1
Score on Positive and Negative Syndrome Scale

Global symptom profile 60.2 15.2 51.5 14.3
Global level of positive symptoms 16.3 6.7 14.1 7.0
Global level of negative symptoms 15.9 5.6 14.6 4.9

Score on Scale for the Assessment of Negative Symptoms 8.4 4.3 6.9 4.2
Hamilton Depression Rating Scale score 8.0 5.2 2.8 0.9
Chlorpromazine equivalents (mg/day) 345.4 339.2 333.8 349.6 405.0 556.3
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Method

Participants

Fifty inpatients who met the DSM-IV criteria for schizophrenia
or schizoaffective disorder, screened to rule out history of neuro-
logical or other nonpsychiatric disorders and recent alcohol
abuse or drug addiction, were included in our patient group.
Their demographic and clinical characteristics are presented in
Table 1. They were recruited from the Schizophrenia Research
Unit at the New York State Psychiatric Institute and Creedmoor
Psychiatric Center. All patients were taking antipsychotic medica-
tion, either typical (haloperidol, fluphenazine, or chlorprom-
azine) or atypical (clozapine or risperidone), and were taking
fixed doses at testing. These patients and healthy comparison
subjects were also the subjects in our previously mentioned re-
ports. Forty of these patients were assigned clinical ratings. The
characteristics of this subgroup are presented in Table 1.

Forty healthy comparison subjects were recruited from a pool
of normal volunteers from the Mental Health Clinical Research
Center at the New York State Psychiatric Institute and from adver-
tising (Table 1). They were screened to rule out any current or re-
cent psychiatric or neurologic history, alcohol abuse, or drug
addiction. The healthy comparison group and the total schizo-
phrenic group were not significantly different with regard to age,
education level, or gender distribution. Written informed consent
was obtained from each patient and comparison subject after the
procedures had been fully explained.

Material and Procedure

Memory tasks. Six equivalent lists of 16 concrete, highly com-
mon words were constructed. Two of the lists were organizable
into four different semantic categories, with four words in each
category. The 16 words of these organizable lists were random-
ized. One of the nonorganizable lists and one of the organizable
lists were used for the immediate free recall task. One of each was
also used for delayed free recall. The two remaining nonorganiz-
able lists were used for the recognition task. Two recognition
sheets were prepared, each including the 16 words of the recogni-
tion list mixed with 16 distractors that were equivalent in length
and frequency.

Subjects were given a sheet displaying a list of 16 words and
told that they had 30 seconds to learn it. Then they were required
to write down as many words as they could remember, in any or-
der and without any time limit. This free recall was required im-
mediately after the learning phase for two of the lists and after a 1-
minute delay for the two other lists. In the delayed condition, sub-
jects were asked to read a passage of a book out loud for 1 minute.
All list presentation and recall conditions were counterbalanced.
Subjects were not warned of the possible organization of the lists
into semantic categories during the learning stage.

The total number of words recalled in the four lists was used as
a measure of global memory efficiency in free recall. Superficial
encoding was assessed in each of the four lists by a sequence in-
dex, which was defined as the proportion of words recalled in
their order of presentation out of the total number of recalled
words. This index reflected the propensity to learn the words of
the list by heart through rehearsal, without using their possible
semantic organization. The number of words recalled in se-
quence was computed for each list, reflecting the efficiency of this
superficial encoding strategy. An averaged sequence index and an
averaged number of words recalled in sequence were computed
across the four lists.

Deep encoding was assessed by a categorization index, which
was computed from the results of the recall of the two semanti-
cally organizable lists. It was defined as the number of words fol-

lowing a word of the same semantic category in the recalled list,
divided by the number of such possible associations. This index
reflected the propensity to encode words according to their se-
mantic properties. The efficiency of this strategy was then as-
sessed by two indices: the number of categories recalled and the
number of recalled words within each category. These indices
were averaged across the two organizable lists. Storage of the in-
formation over time was assessed by the difference between the
total number of words recalled in immediate versus delayed
recall.

The last two nonorganizable lists were learned in the same
conditions as in the free recall task. After the learning phase, sub-
jects were given the recognition sheet and required to circle the
words that they recognized from the previously learned list. One
list was followed by immediate recognition and the other one by
1-minute delayed recognition. All conditions were counterbal-
anced. The discrimination accuracy index Pr from the two-high
threshold theory (23), which reflects the ability to discriminate
target words from distractors, was computed for both lists. An av-
erage Pr index was derived.

The forward and backward digit span tests of the WAIS-R (24)
were administered to assess short-term memory. Increasingly
long series of digits had to be repeated, either in the same or in re-
verse order. The total number of correct trials was tallied.

Predictors. One of three clinicians who was blind to the cog-
nitive scores completed symptom evaluations for 40 of the pa-
tients. Raters were trained to high reliability with each other
(kappa>0.80). The experimenter (G.B.) was blind to all ratings of
symptom profiles throughout patient testing. Scores from the
Positive and Negative Syndrome Scale were used. Negative symp-
toms from this scale are the following: blunted affect, emotional
withdrawal, poor rapport, passive or apathetic social withdrawal,
difficulty with abstract thinking, lack of spontaneity in flow of
conversation, and stereotypical thinking. In addition, scores from
the SANS were available for 33 patients. That measure includes
the following items: alogia, affective flattening, avolition, anhe-
donia or asociality, and attentional impairment. Scores from the
Hamilton Depression Rating Scale (25) were also used.

The digit symbol substitution test of the WAIS-R was adminis-
tered to assess processing speed. Several rows of empty boxes la-
beled with a digit were presented on a sheet. Subjects were re-
quired to write a symbol in the empty boxes as quickly as they
could according to a digit/symbol code that was permanently dis-
played. The number of boxes that had been correctly filled in after
1.5 minutes constituted a measure of processing speed. The
color-naming time from the Stroop Color and Word Test (26) was
used as a second measure. These two measures were highly corre-
lated with each other in both schizophrenic and healthy compar-
ison groups. Therefore, they were averaged after z transformation
to create a global measure of processing speed.

The Stroop Color and Word Test was also used to assess selec-
tive attention. Subjects first had to call out names of blocks of col-
ors displayed on a sheet as quickly as they could, which consti-
tuted the color-naming condition. Then they were given a sheet
displaying names of colors printed in a different color (e.g., “RED”
printed in blue) and were required to name the color of the ink as
quickly as they could while inhibiting the reading of the words.
This constituted the color-word-naming condition. The times for
both conditions (color-naming time and color-word-naming
time) were recorded. A measure of selective attention was com-
puted by the percentage of the increment of time spent during the
Stroop color-word naming condition relative to during the color-
naming condition. One subject—who did not belong to the sub-
group with clinical ratings—was not administered the Stroop test
because he was color-blind.
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Results

Intercorrelations Among Predictors

The Positive and Negative Syndrome Scale negative
symptom score was significantly correlated with the avoli-
tion item score from the SANS (r=0.49, df=31, p<0.005). On
the other hand, the Positive and Negative Syndrome Scale
negative symptom score was not significantly correlated
with the Hamilton depression scale score, the global mea-
sure of processing speed, or the measure of selective atten-
tion. The depression score was significantly correlated with
the avolition score (r=0.34, df=31, p<0.05) and processing
speed (r=–0.50, df=38, p<0.001), but not with the selective
attention score. Processing speed was not significantly cor-
related with the avolition or selective attention scores.

Associations Between Predictors 
and Memory Measures

Regression analyses were conducted on all memory
measures to assess the specific contribution of each pre-
dictor. The Positive and Negative Syndrome Scale negative
symptom score, the Hamilton depression scale score, the
global measure of processing speed, and the selective at-
tention measure were entered as predictors for each re-
gression analysis.

The results are presented in Table 2. Depression was a
significant predictor of the two measures of global mem-
ory efficiency and of the categorization index, reflecting
the propensity to use deep encoding. This suggests that
the role of depression on memory is not mediated by psy-
chomotor slowing. By contrast, depression was not a pre-
dictor of any measure of superficial encoding. Processing
speed was a significant predictor of the total number of re-
called words, the two indices of efficiency of deep encod-
ing, and two of the measures of superficial encoding. Se-
lective attention was a significant predictor of all the

measures of superficial encoding but none of the mea-
sures of deep encoding. The measure of storage of infor-
mation over time was not related to any of the predictors.

The avolition rating was not entered as a predictor since
it was not available for all the patients with clinical ratings.
Furthermore, it was measured by one item from a scale
rather than by a full scale, thus its range of variability was
narrower than that of the other variables. Therefore, our
approach was to study its correlation with each of the
memory measures. The only significant correlation was
with the total number of recalled words (r=–0.36, df=31,
p<0.05). Contrary to the depression score, the avolition
rating was not correlated at all with the indices of deep en-
coding. (The correlations of the categorization index,
number of recalled categories, and number of recalled
words per category with the avolition score were all nil.
With the depression score, these correlations were –0.45, –
0.46, and –0.47, respectively).

Role of Predictors on Differences 
Between Groups

The complete pattern of memory impairment in these
schizophrenic patients has been described previously (27).
All the memory measures on which the schizophrenic pa-
tients were significantly impaired relative to the healthy
comparison group were submitted to three independent
analyses of covariance (ANCOVAs), each involving only
one covariate. In the first ANCOVA, the global measure of
processing speed was entered as a covariate. In the second,
the Stroop color time was entered to study the role of a sim-
ple motor speed measure on memory. In the last ANCOVA,
the measure of selective attention was entered. The scores
obtained by schizophrenic patients and comparison sub-
jects on the memory measures and the significance of the
differences before (t tests) and after (ANCOVAs) control for
each factor are presented in Table 3.

TABLE 2. Regression Analyses of Verbal Memory Scores for 40 Patients With Schizophrenia

Memory Measure

Predictor

Positive and 
Negative

Syndrome Scale 
Score (negative 

symptoms)

Hamilton
Depression
Rating Scale 

Score

Processing
Speed
(global

measure)

Selective
Attention

Score
(Stroop test) Regression Analysis

Beta p Beta p Beta p R2 F (df=4, 39) p
Global memory efficiency

Total number of recalled words 
(free recall task) –0.36 0.03 0.37 0.02 0.43 6.65 0.0001

Discrimination index Pr 

(recognition task) –0.39 0.03 0.29 0.08 0.33 4.34 0.006
Superficial encoding (serial recall)

Sequence index –0.42 0.01 0.22 2.47 0.07
Number of words recalled in sequence –0.43 0.007 0.26 3.10 0.03
Forward digit span 0.64 0.0001 –0.33 0.02 0.48 8.12 0.0001
Backward digit span 0.63 0.0001 –0.39 0.003 0.50 8.73 0.0001

Deep encoding (semantic clustering)
Categorization index –0.36 0.05 0.27 3.24 0.03
Number of recalled categories –0.32 0.06 0.35 0.04 0.33 4.32 0.006
Number of recalled words per category –0.30 0.08 0.35 0.04 0.32 4.13 0.008

Storage (immediate recall score 
minus delayed recall score) 0.06 0.54
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It appears that the highly significant group difference on
global memory efficiency in the free recall task remained
unchanged after the global measure of processing speed
had been controlled. By contrast, the highly significant
difference on discrimination efficiency in recognition was
no longer significant. Furthermore, the significance of the
group difference in serial recall in both long-term and
short-term memory was eliminated after control for only
the motor speed measure. However, the two measures of
efficiency in deep encoding remained significant after
control for processing speed. As regards selective atten-
tion, its statistical control barely affected the significance
of the group difference on any measure.

Depression score could not be entered as a covariate
since no clinical rating was available for the healthy com-
parison subjects. We thus considered a subgroup of 15 pa-
tients with no significant depression (Hamilton depres-
sion scale score 5 or less). Their demographic and clinical
characteristics are presented in Table 1. These patients
were younger and less educated on average than the
healthy comparison group; therefore, age and education
levels were entered as covariates in all analyses.

The subgroup of 15 nondepressed patients and the
healthy comparison group were compared on each mem-
ory measure by means of ANCOVAs. The results are pre-
sented in Table 4. It appears that these patients were not
significantly impaired on any of the memory measures. In
particular, their categorization index, reflecting effortful
encoding, was similar to that of the comparison subjects.
However, these patients were significantly slower than the
comparison group.

Discussion

Our results suggest that the main factor affecting verbal
memory task efficiency in patients with schizophrenia is
depression. Indeed, depression severity was a significant
predictor of the measures of global memory efficiency in
both the free recall and recognition tasks and of the cate-
gorization index, which reflects the propensity to use ef-
fortful encoding. Furthermore, a subgroup of patients
with no or very low depression was not significantly im-
paired on these measures when compared to the healthy
comparison group. On the other hand, depression was not

TABLE 3. Verbal Memory Scores of Patients With Schizophrenia and Healthy Comparison Subjects, With Control for Cogni-
tive Factors

Memory Measure

Healthy
Comparison

Subjects (N=40)

Significance (p)

t Test

ANCOVA (with control for scores on cognitive factors)

Patient Group 
(N=50)

Processing 
Speed (global 

measure)

Motor Speed 
(Stroop color 

time)

Selective
Attention 

(Stroop test)Mean SD Mean SD
Global memory efficiency

Total number of recalled words (free 
recall task) 14.7 7.3 25.6 7.8 0.0001 0.0001 0.0001 0.0001

Discrimination index Pr (recognition 
task) 0.43 0.21 0.61 0.18 0.0001 0.10 0.04 0.0001

Superficial encoding (serial recall )
Number of words recalled in sequence 1.01 0.88 1.69 1.11 0.002 0.38 0.10 0.008
Forward digit span 6.3 2.5 7.7 2.9 0.02 0.51 0.93 0.03
Backward digit span 5.5 2.0 6.8 2.8 0.02 0.62 0.76 0.03

Deep encoding (semantic clustering)
Categorization index 0.41 0.35 0.58 0.30 0.02 0.36 0.18 0.04
Number of recalled categories 0.73 0.72 1.70 1.07 0.0001 0.005 0.001 0.0001
Number of recalled words per category 1.28 1.10 2.33 0.88 0.0001 0.02 0.003 0.0001

TABLE 4. Verbal Memory and Cognitive Scores of Subgroup of Nondepressed Patients With Schizophrenia and Healthy
Comparison Subjects

Memory Measure

Nondepressed Patient 
Group (N=15)

Healthy Comparison 
Subjects (N=40)

ANCOVA p
(with age and education

as covariates)Mean SD Mean SD
Global memory efficiency

Total number of recalled words (free recall task) 20.4 8.6 25.6 7.8 0.17
Discrimination index Pr (recognition task) 0.58 0.14 0.61 0.18 0.21

Superficial encoding (serial recall)
Number of words recalled in sequence 1.35 1.13 1.69 1.11 0.34
Forward digit span 6.4 3.0 7.7 2.9 0.37
Backward digit span 5.5 2.3 6.8 2.8 0.24

Deep encoding (semantic clustering)
Categorization index 0.60 0.34 0.58 0.30 0.55
Number of recalled categories 1.13 0.83 1.70 1.07 0.24
Number of recalled words per category 1.89 1.13 2.33 0.88 0.58

Processing speed
Global measure –0.86 0.84 0.0 0.92 0.02
Stroop color time 83.8 19.2 69.4 18.4 0.09
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a predictor of any of the measures reflecting superficial
encoding, and the subgroup of nondepressed patients was
not different from the total patient group on these mea-
sures. Depression thus appears to affect the effortful pro-
cesses of encoding while sparing the superficial processes
that are assumed to be more automatic. This agrees with
results observed in depressed populations.

Depression was significantly correlated with the slowing
of processing speed, an association commonly reported in
persons with depression (28, 29) and also observed in a
schizophrenic sample (30). However, with our data, re-
gression analyses suggested that the role of depression on
memory performance is not mediated by the psychomo-
tor slowing component of depression, since depression
severity remained a significant predictor when the mea-
sure of processing speed was entered into the analyses. It
does not seem to be mediated by a motivational deficit ei-
ther, since no association between avolition rating and
any measure of deep encoding was revealed. However, it
should be noted that the avolition measure had a low vari-
ability; therefore, negative results should be interpreted
with caution. The association between motivation and
memory deficits in this population should be investigated
with more detailed measures.

By contrast, the negative symptom score from the Posi-
tive and Negative Syndrome Scale, which was unrelated to
depression, was not a significant predictor of any of the
memory measures. This may be partly due to the lack of
statistical power or differential reliability across the vari-
ables. However, avolition appears to be different from the
other negative symptoms (2). It was correlated with the
Positive and Negative Syndrome Scale negative symptom
score, which suggests that avolition is actually a part of the
negative symptom profile. However, unlike the other neg-
ative symptoms from either the Positive and Negative Syn-
drome Scale or the SANS, it was also correlated with the
depression score. Although there is the possibility of spu-
rious significance, our results are compatible with those of
other studies that showed that depression scores were as-
sociated with the SANS score but not with the negative
symptom score from the Positive and Negative Syndrome
Scale or from another scale (2). The observed correlations
with the SANS may have been mostly triggered by the
avolition item, which is not included in the other scales. In
addition to its correlation with depression, avolition was
the only negative symptom that was significantly corre-
lated with the global verbal memory score. However, avoli-
tion seems to affect memory in a different way than de-
pression, which impedes effortful encoding.

Another main factor affecting verbal memory is the
slowing of processing speed, whose contribution to the
impairment seems to be in addition to that of depression.
Indeed, slowing may be caused by factors other than being
depressed. The association between the slowing of pro-
cessing speed and memory impairment corroborates that

observed in other populations, especially elderly subjects.
Processing speed seems to be related to both superficial
encoding and the efficiency of deep encoding, a pattern of
associations different from that of depression. It is likely
that the fastest subjects had time to rehearse the material
more often at the encoding phase, hence enhancing the
mnemonic trace (31).

Our results suggest that if schizophrenic patients were
not slow, they would not be impaired in serial learning.
Furthermore, they would not be impaired in the recogni-
tion task, which is easier than the free recall task and prob-
ably does not rely so heavily on deep encoding. Indeed,
control for only a measure of motor speed was enough to
reduce considerably the high significance of the group dif-
ference in recognition scores and to eliminate the signifi-
cance of the difference between the serial learning scores.
This is compatible with another study (15) showing that
the deficits in serial recall and other not very demanding
cognitive tasks in a sample of patients with schizophrenia
were entirely accounted for by a slowing in articulation
rate.

However, with control for processing speed, the differ-
ences between patients and comparison subjects on the
measures that reflect the efficiency of categorization at en-
coding were still significant, as was the difference on glo-
bal free recall efficiency. This suggests that even if the pa-
tients were not slower than comparison subjects, they
would still show a deficit in effortful encoding, probably
due to depression.

It should be noted that both depression and the slowing
of processing speed affected the encoding phase of mem-
ory and not the retention of information over time—at
least with the short delay studied. Besides, no impairment
in retention ability was observed in our schizophrenic
group (27). This enhances our point that depression and
the slowing of processing speed are the main factors that
affect verbal memory performance in schizophrenia and
that the memory functions unrelated to them are not im-
paired. The finding that the slowing of processing speed
mostly acts by impeding the ability to efficiently encode
information is consistent with what has been observed in
an elderly population (32).

As regards distractibility assessed by a deficit in selective
attention, it appears to be consistently associated with se-
rial learning. In other words, distractibility impedes the
holding and rote rehearsal of sequences of items, a finding
that is in agreement with those of other studies. However,
distractibility does not seem to be a major factor in mem-
ory impairment in schizophrenia, since group differences
remained the same when it was controlled. Finally, we
have reported previously (2, 14, 21) that chlorpromazine-
equivalent doses and type of neuroleptic medication (typ-
ical versus atypical) were unrelated to any of the studied
cognitive or clinical measures in the patient group.
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Conclusions

Our results suggest that verbal memory impairment in
schizophrenia is not a primary deficit of the disease but,
rather, is secondary to other clinical and cognitive factors.
This pattern of associations must not be specific to schizo-
phrenia. It is likely to be observed in other populations in
which depression, avolition, psychomotor retardation,
and/or greater distractibility are observed.
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