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Abstract

There is evidence in the literature that cognitive functions in schizophrenia (SC) may be improved by atypical
neuroleptics (NLPs) in contrast to typical medication, but there is still controversy regarding this apparent
superiority of atypical drugs. In this study, we assessed the differential effects of risperidone and haloperidol on
verbal memory, attention, and psychiatric symptoms in SC. The performance of 28 SC participants, randomly
assigned to risperidone (2– 6 mg0day) or haloperidol (2– 40 mg0day), was compared with that of healthy controls.
The California Verbal Learning Test (CVLT), the d2 Cancellation Test, and the Positive and Negative Symptoms
Scale were administered at baseline and 3, 6, and 12 months. Relative to controls, all SC participants showed
markedly impaired verbal memory and processing speed at each assessment period. There was no differential effect
between the two NLPs on CVLT and d2 performance. However, risperidone was more effective than haloperidol in
reducing psychiatric symptoms. Improvement in symptom severity was not associated with improvement in
neurocognitive performance on these specific tests. Neither conventional nor atypical neuroleptic medications
improved neurocognitive functioning over a 12-month follow-up, suggesting that psychopathological improvement
under risperidone is independent of cognitive function. (JINS, 2008, 14, 110–118.)
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processing, Recall

INTRODUCTION

Neurocognitive impairments of verbal learning and mem-
ory are among the most severe symptoms of schizophrenia
(SC; Aleman et al., 1999; Hill et al., 2004; Paulsen et al.,
1995) and have a major impact on patients’ everyday activ-
ities (Green, 1996). Structural and functional neuroimaging
studies in SC have shown evidence of a dysfunction affect-
ing the hippocampus, a brain region that underlies specific
memory and learning functions such as conscious recollec-
tion of deeply encoded items (Fukuzako et al., 1995; Heck-
ers et al., 1998; Weiss et al., 2004). The hippocampus plays
a determining role in the consolidation of short-term mem-
ory stores in long-term memory. Dysfunction of the left

frontal cortex has also been associated with memory encod-
ing deficits (Fletcher et al., 1998; Shallice et al., 1994;
Tulving et al., 1994). Specifically, performance on verbal
learning tasks, such as the California Verbal Learning Test
(CVLT; Delis et al., 1987) has been associated with brain
activity in both the hippocampus and the prefrontal cortex
of healthy participants (Johnson et al., 2001). Because atten-
tion processes have been associated with activity in the
prefrontal brain area (Toichi et al., 2004; Vendrell et al.,
1995), questions remain as to whether memory impair-
ments may be caused by other cognitive difficulties such as
attentional dysfunction. Thus, some authors have suggested
that problems with sustained and focused attention underlie
the poor memory performance of patients with SC (Hol-
thausen et al., 2003; Nuechterlein & Dawson, 1984).

Since the introduction of risperidone, an atypical neuro-
leptic (NLP) treatment, there has been evidence of higher
cognitive efficiency in SC patients treated with this NLP
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(Harvey et al., 2003). In contrast to typical drugs, neuro-
cognitive improvements have been observed with risperi-
done treatment in the domain of verbal memory (Bilder
et al., 2002; Kern et al., 1999) and attention (Harvey et al.,
2000; Stip & Lussier, 1996). However, this is not always
the case, as other studies have shown no difference between
the effects of typical NLP and risperidone treatments on
attention (Liu et al., 2000) and verbal learning and memory
(Cuesta et al., 2001; Green et al., 2002; Purdon et al., 2000;
Stip & Lussier, 1996). These divergent results may be due
to differing methodological approaches. In the majority of
studies, there is no healthy comparison group (Bilder et al.,
2002; Cuesta et al., 2001; Green et al., 2002; Harvey et al.,
2003; Kern et al., 1999; Liu et al., 2000; Purdon et al.,
2000; Stip & Lussier, 1996); other studies are conducted at
a specific point in time (or over a rather short period; Bilder
et al., 2002; Harvey et al., 2000, 2003; Hong et al., 2002;
Kern et al., 1999; Liu et al., 2000); and some considered the
effects of a single treatment only (Stip & Lussier, 1996) or
did not use a conventional NLP as a comparison group
(Harvey et al., 2003).

Different hypotheses regarding the cognitive enhance-
ment seen with atypical NLP treatment have been pro-
posed. Selectivity for dopaminergic modulation in the
mesolimbic and prefrontal cortex, avoiding the D2 block-
ade in the associative and sensorimotor parts of the basal
ganglia, is one suggestion; this would result in a reduced
need for anticholinergic medication and a direct benefit on
verbal memory abilities (Kern et al., 1999). Mori et al.
(2002) observed a significant improvement in the immedi-
ate memory and verbal working memory of SC patients
after anticholinergic treatment had been withdrawn for 2
weeks. Other authors have also reported that higher anti-
cholinergic drug dosages are associated with deficits in free
recall (Paulsen et al., 1995) and reduced semantic cluster-
ing (Strauss et al., 1990).

Another explanation derives from the mixed 5HT20D2

receptor blockade property common to atypical NLPs, which
has been shown experimentally to increase the release of
dopamine in the prefrontal cortex, with a direct impact on
attention and working memory (Meltzer & McGurk, 1999).
A third explanation of verbal memory enhancement with
atypical NLPs is directly linked to optimal control over
clinical symptoms, especially negative symptoms (Hong
et al., 2002). Atypical drugs have been found to improve
psychopathological symptoms over conventional NLP drugs.
Risperidone was found to be more effective than haloperi-
dol in reducing the positive symptoms of SC, but also
improved negative symptoms of individuals more than con-
ventional NLP medications (Peuskens, 1995; Rabinowitz
& Davidson, 2001; Yen et al., 2004). Thus, the aim of many
studies was to investigate the relationship between neuro-
cognitive dysfunction and the severity of psychopathology
in individuals with SC. Bozikas et al. (2004) found the
severity of negative symptoms to be mainly correlated with
deficits of executive functions, semantic memory, and ver-
bal memory. Aleman et al. (1999) also observed an associ-

ation between poor memory performance and negative
symptoms in SC patients. However, there is still some con-
troversy regarding the association between improvements
in cognitive symptoms and in psychiatric symptoms, as sev-
eral studies have failed to reveal any relationship between
either negative or positive symptoms and cognitive perfor-
mance, including attention and verbal memory (Epstein et al.,
1996; Hughes et al., 2003; Liu et al., 2000; Rémillard et al.,
2005).

Aims of the study

From this perspective, the aim of the present study was to
determine the long-term effects of two classes of NLPs,
typical haloperidol and atypical risperidone, on attention
and verbal memory functions in chronic schizophrenic
patients, relative to the performance of a healthy control
group. Further objectives were to determine the extent to
which aspects of the clinical status of patients (psychiatric
symptoms, parkinsonian extrapyramidal symptoms, anti-
cholinergic medication) are associated with differences in
neurocognitive performance.

MATERIALS AND METHODS

Participants

Twenty-eight outpatients with a diagnosis of SC were
recruited for this study. The diagnosis of SC was made in
accordance with the DSM-III-R criteria, for all patients and
by the same psychiatrist. A total of 14 patients (11 men, 3
women) were selected at random to switch from a stable
treatment with haloperidol to risperidone over a month, while
14 patients (11 men, 3 women) were selected at random to
maintain haloperidol at their previous dosages. The mean
age of the participants, age at diagnosis, duration of psychi-
atric illness or treatment, and level of education were not
statistically different between the two patient groups (all
p’s . .05). A group of 18 healthy volunteers, with no his-
tory of psychiatric or neurological disorders and not cur-
rently taking psychoactive medication, was included in the
study. This control group was matched with the two patient
groups for age and education. None of the participants in
the study had a history of drug or alcohol abuse or neuro-
logical disease and none required hospitalization for the
duration of the study. Table 1 shows the demographic and
clinical characteristics of each group. Written informed con-
sent was obtained from each participant. The study was
carried out according to the principles laid down in the
Helsinki declaration, and it was approved by the Centre de
recherche Université Laval-Robert-Giffard ethics committee.

Tests and procedure

The study design included four assessment periods: at base-
line, 3, 6, and 12 months. The first assessment was con-
ducted at baseline, when all the 28 SC participants were on
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a stable regimen of haloperidol. After the first assessment,
they were then randomly assigned either to the same drug
regimen or to a switching crossover design involving sub-
stitution of haloperidol by risperidone. In the switching
group, the baseline dose of the conventional drug decreased
by 25% each week until the dose reached 0 mg, while there
was a weekly progressive titration of risperidone of 0.5 mg
BID, 1 mg BID, 1.5 mg BID, and 2 mg BID with a further
adjustment of 0.5 mg once or twice a day if judged clini-
cally advantageous. Most of the participants reached the
final dosage at 4 weeks, and all were stabilized within 8
weeks. A steady state of neuroleptization was maintained
over 1 year and lorazepam was allowed on an as-needed
basis except during the week before each test. During the
course of the study, patients were administered anticholin-
ergic medication (Procyclidine or Benztropine) as needed.
The same psychiatrist consultant administered all the
patients’ medications.

At each assessment session, all participants were admin-
istered an adaptation of the CVLT (Delis et al., 1987) in
Canadian French (Nolin, 1999) and the d2 Cancellation
Test of attention (Brickenkamp & Zillmer, 1998). The French
version of the CVLT was administered in two different forms
to avoid practice effects, and the order of administration of
these forms was permuted across assessment periods (Form
1 at 0 month, Form 2 at 3 months, then Form 1 again at 6
months, and Form 2 at 12 months). These two forms of the
CVLT have been validated in Canadian French (Nolin, 1999),
and, as with the original English version, the test consists of
two shopping lists of 16 items (with 4 items from each of 4
categories). The CVLT is a test of verbal memory and learn-
ing, which provides information on immediate recall, delayed
recall, and learning strategies such as semantic organiza-
tional strategy. The following CVLT variables were selected
for analysis: total recall (the sum of trials 1 to 5), semantic
cluster ratio score, short-delay free recall (immediately after

the interference task), and long-delay free recall (approxi-
mately 20–30 min after initial learning). The d2 Cancella-
tion Test requires participants to cross out the letter d
surrounded by two dashes while ignoring distractor letters
and dashes. This test measures selective and sustained visual
attention, psychomotor processing speed, and response inhi-
bition. The mean number of errors and the mean value of
response times were used as scores.

Changes in symptom severity were assessed using the
Positive and Negative Syndrome Scale (PANSS; Kay et al.,
1989), a 30-item test. The score for each item ranges from 1
(no evidence) to 7 (extreme). The Extrapyramidal Symp-
tom Rating Scale (ESRS; Chouinard et al., 1980) was used
to assess the severity of extrapyramidal symptoms (EPS).
Parkinsonian symptoms can impact on the performance of
cognitive tasks with a psychomotor component. The score
for parkinsonian symptom ratings was, therefore, used for
subsequent analyses. For the duration of the study, the ex-
perimenter was blind to the participants’ medication and
psychopathological status, while the clinician assessing
psychopathology and EPS was blind to their cognitive per-
formance and medication status.

Data Analyses

An alpha level of .05 was used for all statistical tests. The
changes in cognitive performance measures (verbal mem-
ory and attention) after treatment with typical or atypical
NLPs were analyzed using repeated-measures analyses of
variance (ANOVAs), performed separately for each vari-
able, with Group (risperidone, haloperidol, control) as the
between-subjects factor and Time (baseline, 3, 6, 12 months)
as the within-subjects factor. Analyses were conducted to
determine whether SC participants receiving risperidone or
haloperidol differed from healthy controls on each of the
CVLT and d2 measures over the 12-month follow-up. ANO-

Table 1. Demographic and clinical characteristics of participants

Risperidone
n5 14

Haloperidol
n5 14

Control
n5 18

Statistical results
( p value)

Sex (men: women) 11:3 11:3 11:7
Mean age, yr (SD) 40.6 (9.9) 44.1 (9.4) 41.2 (9.5) ..05
Mean education, yr (SD) 11.6 (3.8) 12.3 (2) 13.4 (2.6) ..05
Mean age at diagnosis, yr (SD) 26.3 (6.2) 28.4 (9.8) ..05
Mean duration of continuous NLP treatment, yr (SD) 14.4 (10.6) 15.6 (10.2) ..05
Mean dosage, mg0day (SD) 4 (1.41) 13 (10.03)
Range of NLP doses 2– 6 mg0day 2– 40 mg0day
PANSS Positive (SD) 12.5 (4.2) 16 (4.9) ,.05*
PANSS Negative (SD) 20.9 (4.9) 25.5 (6.01) ,.05*
ESRS Parkinson (SD) 15 (8.6) 12.9 (9.5) ..05

Participants treated with anticholinergic medication, (n014) 3 9
Mean dosage, mg0day (SD) 2.67 (1.15) 4.11 (2.47) ,.05*
Range of dosage 2– 4 mg0day 1–8 mg0day

Note. NLP5 neuroleptic; PANSS5 Positive and Negative Syndrome Scale; ESRS5 Extrapyramidal Symptom Rating Scale.
*p, .05.
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VAs were performed on transformed (log10) data for seman-
tic clusters and number of errors. To examine the differential
effects of haloperidol and risperidone treatment on positive
and negative symptoms in SC, ANOVAs with Group (ris-
peridone, haloperidol) and Time, with repeated measures
on the second factor, were performed on the PANSS posi-
tive and negative scores. When the sphericity assumption
was violated, the Greenhouse–Geisser correction was used
accordingly.

Additionally, post hoc within-subjects contrasts were per-
formed on every significant main effect of Time to deter-
mine when an improvement occurred over the duration of
the study (baseline, 3, 6, 12 months). Moreover, post hoc
between-subjects effects were also conducted each time a
main effect of Group was observed to determine which group
differed from the other (SC vs. control; risperidone vs. halo-
peridol). To investigate the possibility that improved cog-
nitive function might be associated with clinical symptoms
(PANSS, ESRS) or concomitant medication (anticholiner-
gic drugs), post hoc analyses were performed computing
Pearson correlation coefficients. The Statistical Package for
Social Sciences 11 (SPSS) software was used for all statis-
tical analyses.

RESULTS

Cognitive and Clinical Changes

There were significant main effects of Group for CVLT
recall trials 1 to 5 [F(2,43) 5 18.63; p , .0001, Eta-
Squared (h2 )5 .46], semantic clustering [F(2,43)5 6.53;
p , .003; h2 5 .23], short-delay free recall [F(2,43) 5
15,41; p , .0001; h2 5 .42], and long-delay free recall
[F(2,43) 5 14.43; p , .0001; h2 5 .40]. Main effects of
Time were also observed for CVLT recall trials 1 to 5
[F(3,129)5 12.73; p, .0001; h25 .23], semantic cluster-
ing [F(3,129)5 4.5; p, .008; h2 5 .10], short-delay free
recall [F(3,129)5 13.51; p, .0001; h2 5 .24], and long-
delay free recall [F(3,129) 5 6.94; p , .0001; h2 5 .14].
There was a significant Group by Time interaction for CVLT
long-delay free recall [F(6,129)5 2.40; p5 .03; h25 .10]
only. Nonsignificant Group by Time effects were observed
for recall trials 1 to 5 [F(6,129) 5 1.74; p 5 .141; h2 5
.08], semantic clustering [F(6,129)5 .536; p5 .747; h25
.02], and short-delay free recall [F(6,129) 5 1.73; p 5
.119; h2 5 .08].

Post hoc analyses were performed to determine which
group, if any, differed from the others (SC vs. control; ris-
peridone vs. haloperidol) in terms of CVLT performance.
The results revealed that control participants performed bet-
ter than both SC groups on recall trials 1 to 5 [F(2,43) 5
37.21; p, .0001; h25 .46], semantic clustering [F(2,43)5
13.03; p5 .001; h25 .23], short-delay free recall [F(2,43)5
30.74; p , .0001; h2 5 .42], and in long-delay free recall
[F(2,43) 5 28.86; p , .0001; h2 5 .40]. There was no
significant difference between the two groups of SC par-

ticipants on all the CVLT measures {trials 1 to 5 [F(2,43)5
.006; p5 .935; h2 5 .00]; semantic clustering [F(2,43)5
.04; p5 .859; h25 .00]; short-delay recall [F(2,43)5 .04;
p5 .833; h2 5 .00]; long-delay recall [F(2,43)5 .02; p5
.896; h25 .00]}. Post hoc analyses were also performed to
determine whether the main effects of Time were associ-
ated with a practice effect over the repeated assessments of
the CVLT. The results revealed significant linear contrasts
in three CVLT variables (recall trials 1 to 5, semantic clus-
tering, short-delay free recall), suggesting a practice effect
of the neurocognitive test for all participants over the assess-
ment periods.

Further post hoc analyses on verbal long-delay free recall
revealed an improvement over time under atypical risperi-
done treatment. Risperidone was effective at the 3-month
[F(1,13)5 5.72; p5 .033; h2 5 .31] and 6-month assess-
ments [F(1,13) 5 7.36; p 5 .018; h2 5 .36]; performance
remained stable thereafter until the 12-month assessment
period [F(1,13)5 .20; p5 .66; h25 .02]. Post hoc tests for
the haloperidol group also revealed a significant enhance-
ment in long-delay free recall at 3 months [F(1,13)5 6.91;
p 5 .02; h2 5 .35]. Improvement was also noted when
participants were tested at 12 months [F(1,13)5 5.15; p5
.04; h2 5 .28]. Post hoc analyses for the control group
revealed no significant difference in long-delay free recall
performance from baseline to 12 months. These results sug-
gest either that both NLP treatments had a direct effect in
improving long-delay recall performance or that there was
a practice effect not seen in the healthy controls because
their performance plateaued over the 12-month follow-up
study. The performance of each group on the CVLT sub-
tests is presented in Figure 1.

ANOVAs on selective attention performance showed a
main effect of Group for response time scores [F(2,43) 5
8.41; p , .001; h2 5 .28] only. There was no effect of
Group for number of errors [F(2,43)5 .67; p5 .517; h25
.03]. A main effect of Time was revealed for both measures
of the d2 Cancellation Test, number of errors [F(3,129)5
4.49; p , .008; h2 5 .09] and response time scores
[F(3,129) 5 13.88; p , .0001; h2 5 .24]. There was no
interaction effect for both number of errors [F(6,129) 5
.91; p5 48; h25 .04] and response time [F(6,129)5 1.26;
p5 .29; h2 5 .06].

Post hoc analyses were performed to determine which
group differed from the others on processing speed perfor-
mance. The results showed that control participants per-
formed better than both NLP treatment groups [F(2,43)5
15.72; p, .0001; h2 5 .27]. There was no significant dif-
ference between both haloperidol and risperidone groups in
processing speed measures [F(2,43)5 2.1; p5 .299; h25
.05]. Post hoc tests showed significant linear contrasts for
response time variable. These results suggest a practice effect
for all participants over the repeated administration of the
d2 test. Further post hoc tests were conducted on the main
effect of Time for number of errors. Results revealed sig-
nificant linear contrasts, suggesting a practice effect for all
participants over the repeated assessments study. The per-
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formance of each group on the d2 test is presented in
Figure 2.

There was a main effect of Group for both PANSS-
positive [F(1,26)5 6.26; p5 .019; h25 .19] and PANSS-
negative symptoms [F(1,26) 5 5.61; p 5 .026; h2 5 .18].
The results of most interest were a Group by Time inter-
action for PANSS-negative symptoms [F(3,78)5 3.64; p5
.04; h2 5 .12], indicating a differential effect of NLP class
treatment on the evolution of symptomatology. Post hoc
analyses for the risperidone group showed a significant dif-
ference between the results at baseline and after 3 to 12
months of treatment [F(1,13)5 6.12; p5 .028; h2 5 .32]
for the PANSS-negative, showing that risperidone is effec-
tive in reducing negative symptoms after 3 months. Further
analyses showed no difference between assessment at 3
months and the other assessment periods {level 2 vs. later

[F(1,13) 5 .67; p 5 .43; h2 5 .05]; level 3 vs. level 4
[F(1,13) 5 3.86; p 5 .07; h2 5 .23]}, suggesting that the
early efficacy of risperidone in reducing negative symp-
toms remained stable until the end of the study.

For the haloperidol group, post hoc analyses revealed no
difference in the evolution of negative symptomatology from
baseline to the end of the follow-up study {level 1 vs. later
[F(1,13)5 .49; p5 .49; h25 .04]; level 2 vs. later [F(1,13)5
.025; p 5 .88; h2 5 .002]; level 3 vs. level 4 [F(1,13) 5
.408; p 5 .53; h2 5 .03]}. Thus, there were no significant
changes in symptomatology under typical NLP treatment.
The course of the clinical symptomatology throughout the
duration of the study, for both treatment groups, is pre-
sented in Figure 3.

Relationship Between Cognitive Function,
Clinical Status, and Anticholinergic
Medication

Pearson correlations were conducted between CVLT scores,
d2 scores, PANSS scores, ratings of parkinsonism, and anti-
cholinergic medication. There was no steady relationship

Fig. 1. Mean performance scores on California Verbal Learning
Test (CVLT) over time for risperidone, haloperidol, and control
participants.

Fig. 2. Mean performance scores on d2 Cancellation Test over
time for risperidone, haloperidol, and control participants.

114 S. Rémillard et al.

https://doi.org/10.1017/S1355617708080090 Published online by Cambridge University Press

https://doi.org/10.1017/S1355617708080090


between cognitive performance and any of the clinical status
and anticholinergic medication over all the 1-year follow-up
study. All values of the Pearson correlation coefficients are
presented in Table 2.

DISCUSSION

The first objective of this study was to determine whether
typical haloperidol and atypical risperidone treatments had
a differential effect on SC subjects’ verbal memory, atten-
tion, and symptomatology. The relationship between the
severity of the symptomatology and anticholinergic drugs,
parkinsonian symptoms, and cognitive functioning was also
examined.

Our results revealed that SC patients showed signifi-
cantly poorer performance on verbal memory tests and atten-
tional processing speed than healthy controls. In addition,
risperidone and haloperidol treatments did not have a dif-
ferential effect on verbal memory and processing speed
throughout the study. With the exception of long-delay recall,
the SC patients’ cognitive performance remained essen-
tially unchanged at all assessment periods relative to that of
the healthy controls. Our observations also showed a sig-
nificant reduction in negative symptoms under risperidone
treatment, but not with haloperidol. It appears that the evo-
lution of symptoms, verbal memory performance, and pro-
cessing speed performance all follow independent courses.
Finally, anticholinergic drugs and parkinsonian EPS were
not associated with memory or attention performance in
these groups of SC patients.

Relative to healthy controls, participants with SC showed
markedly impaired performance on the CVLT over the 12
months of the study. Our observations are in agreement
with several studies reporting verbal learning and memory
deficits in SC (Aleman et al., 1999; Hill et al., 2004; Paulsen
et al., 1995). Most of these studies found that the verbal
memory impairment seen in SC resulted from an encoding
deficit, probably caused by the use of ineffective learning
strategies. In our study, we observed that patients with SC
recalled fewer items on the CVLT and used reduced seman-
tic clustering strategies to hold information in memory. To

Fig. 3. Mean scores on Positive and Negative Syndrome Scale
(PANSS) over time for risperidone and haloperidol treatment
groups.

Table 2. Correlation values between cognitive performance (CVLT and d2 test), clinical symptoms (PANSS, ESRS), and concomitant
medication (anticholinergic drug) over time

CVLT (sum of trials 1 to 5) CVLT (short-delay recall) CVLT (long-delay recall)

T1 T2 T3 T4 T1 T2 T3 T4 T1 T2 T3 T4

PANSS positive 2.03 2.08 2.07 2.12 .09 .19 2.13 2.16 .06 .03 2.27 2.11
PANSS negative 2.24 2.17 2.10 2.01 2.36 2.26 2.26 2.07 2.34 2.07 2.42* 2.06
ESRS Parkinson 2.04 2.02 2.01 2.09 2.10 2.04 2.07 2.16 2.11 .10 2.17 2.11
Anticholinergic medication 2.08 2.001 2.22 2.13 2.12 .25 2.13 2.23 2.06 .15 2.17 2.26

D2 test (errors) D2 test (response times)

T1 T2 T3 T4 T1 T2 T3 T4

PANSS positive .50* 2.02 .19 .21 2.10 .32 .02 .06
PANSS negative 2.08 .02 2.19 2.37 .21 .25 2.05 .24
ESRS Parkinson 2.06 .15 2.06 2.04 .38* .10 .19 .15
Anticholinergic medication 2.09 2.004 .20 2.07 2.15 .06 .12 .10

Note. T1 5 baseline, T2 5 3 months, T3 5 6 months, T4 5 12 months. PANSS 5 Positive and Negative Syndrome Scale; ESRS 5 Extrapyramidal
Symptom Rating Scale; CVLT5 California Verbal Learning Test;
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some extent, our participants’ use of poor semantic clus-
tering may explain their inability to recall new informa-
tion, such as a list of words, in an organized manner. It is
noteworthy that impaired categorization and poor seman-
tic clustering have also been observed in Parkinson’s dis-
ease; parkinsonian patients were tested on the CVLT in
two pharmacological conditions: the ON treatment (on levo-
dopa therapy) and the practically OFF treatment (no levo-
dopa intake after an overnight without treatment). Poor
semantic clustering was observed only in the OFF condi-
tion (Pourcher et al., 2000). Thus, encoding strategies
may partly depend on an optimal prefrontal dopaminergic
input.

Interestingly, verbal long-delay free recall was some-
what improved under both risperidone and haloperidol
treatment—but the SC patients remained impaired relative
to the control group. The improvement observed under ris-
peridone treatment is consistent with some prior reports
(Bilder et al., 2002; Harvey et al., 2003; Kern et al., 1999).
However, the improvement with haloperidol is somewhat
unexpected, as the majority of those studies had reported
no cognitive enhancement with conventional treatment. In
some of those studies, the duration of the treatment assess-
ment was as short as 6 to 8 weeks (Harvey et al., 2003;
Kern et al., 1999). In addition, the inclusion of healthy con-
trols may account for the divergence between our findings
and those of some previous studies. Our observations do,
however, agree with a 1-year study conducted by Lee et al.
(1999), who found some improvement in delayed recall
memory with typical NLPs, as measured by the Verbal List
Learning Test (Buschke & Fuld, 1974). Nevertheless, even
though different CVLT versions were used alternately to
avoid a practice effect, our findings must be interpreted
with caution. Since the control group’s performance pla-
teaued, the improvement under both NLP treatments may
simply represent a practice effect due to the repeated admin-
istration of the CVLT. Treatment with risperidone or halo-
peridol failed to improve any of the other CVLT measures.
These results are consistent with other studies showing sim-
ilar observations (Cuesta et al., 2001; Green et al., 2002;
Purdon et al., 2000; Stip & Lussier, 1996) and with a pre-
vious study (Rémillard et al., 2005) that reported similar
effects on executive function.

The verbal memory impairment observed here is not
explained by the use of anticholinergic medications, as there
was no significant relationship between the anticholinergic
drug dosages and any of the CVLT measures over the
12-month assessment period. These findings are at odds
with some previous research (Frith, 1984; Mori et al., 2002)
reporting that anticholinergic drugs have a deleterious effect
on verbal memory in SC. The cause of this divergence is
not clear, but several reports have also documented an
absence of anticholinergic effect on verbal memory perfor-
mance in SC (e.g., Green et al., 2002). It is very probable
that anticholinergics have a different impact, depending on
the type, the dose, and the population of schizophrenic
patients studied.

With respect to attentional function, it was revealed that
patients with SC do not produce more errors than control
subjects on the d2 Cancellation Test. However, they take
much more time to complete the task. These findings cor-
roborate earlier reports of processing speed deficits in SC
(Hong et al., 2002; Lussier & Stip, 2001). The processing
speed deficit observed in this experiment, under both NLP
medications, remained stable until the end of the 12-month
follow-up.

Relative to healthy performance, neither NLP enhanced
SC participants’processing speed on the d2 test. These results
do not agree with previous studies reporting superior cog-
nitive efficiency under risperidone treatment on some spe-
cific tests of attention (Harvey et al., 2000; Stip & Lussier,
1996). In those studies, the populations of patients were
different: the disease duration and0or NLP exposure was
shorter. However, the inclusion of a healthy control group
and the long-term assessment of cognitive function suggest
that these effects must be carefully evaluated with refer-
ence to so-called normal behavior over a sufficiently long
period of time.

A significant reduction in both positive and negative psy-
chiatric symptomatology was observed after initiating ris-
peridone treatment. This finding is consistent with most
previous studies, which found that psychiatric symptom-
atology improves more with risperidone than with typical
NLP treatments (Peuskens, 1995; Rabinowitz & Davidson,
2001; Yen et al., 2004). Risperidone possesses serotonergic
and dopaminergic antagonist properties that may make it
more effective than typical NLPs in the treatment of SC
symptoms (Carman et al., 1995).

The majority of the CVLT measures, as well as process-
ing speed, did not differ significantly in the risperidone
and haloperidol groups over the course of the study, despite
reduction in symptom severity under risperidone treat-
ment. Moreover, there was no association between symp-
toms and cognitive impairment in either group of SC
participants. Our results parallel studies that recognize cog-
nitive dysfunction as a primary deficit that is independent
of psychiatric manifestations and may persist after their
resolution (Epstein et al., 1996; Hughes et al., 2003; Liu
et al., 2000).

The complexity of psychiatric manifestations and cogni-
tive function in SC and the pharmacodynamic properties of
NLP treatments may benefit from longer-term studies. The
contribution of the present study was an attempt to clarify
the long-term effects of typical haloperidol and atypical
risperidone medication on certain aspects of cognitive func-
tion in chronically ill and chronically treated patients rela-
tive to the performance of a healthy comparison group.
These results do not, however, preclude the possibility that
different benefits might be observed in a population of
patients who were chronically treated from the onset of
their disease and from a younger age with atypical NLPs,
which have less impact on prefrontal functions. Only new
long-term studies with a new generation of patients may
provide clearer answers.
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