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Cognitive Dysfunction in Schizophrenia
and Its Importance to Outcome:

The Place of Atypical Antipsychotics in Treatment

Dawn I. Velligan, Ph.D., and Alexander L. Miller, M.D.

The neurocognitive impairment associated with schizophrenia has been well established. Such
impairment may be present prior to the onset of the positive symptoms of schizophrenia and persist
during periods of remission. Neurocognitive deficits predict multiple domains of outcome; treating
such deficits is therefore regarded as highly important. Conventional antipsychotic agents do not ap-
pear to favorably affect cognitive function in schizophrenia. Indeed, their propensity to induce ad-
verse effects such as extrapyramidal symptoms may further impair cognitive function. A growing
body of evidence suggests that patients taking atypical antipsychotics perform better on some tests of
neurocognitive ability than patients receiving conventional agents, with implications for adaptive
functioning. The neurocognitive benefits of the atypical antipsychotic agents discussed in this article
support their use as a first-line therapy for schizophrenia.

(J Clin Psychiatry 1999;60[suppl 23]:25–28)

esearch has consistently demonstrated that patients
with schizophrenia perform more poorly on a wide
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range of tests of neurocognitive function than age-
matched control subjects.1–3 As illustrated in Figure 1, the
mean performance rating of schizophrenia patients is be-
tween 1 and 2 standard deviations below that of controls.3

In addition to this generalized cognitive impairment, spe-
cific deficits have been identified in the areas of attention,
memory, information-processing speed, and executive
functions (the ability to plan and carry out goal-directed
activity).1 Neurocognitive deficits have been found to be
present prior to the onset of the positive symptoms of
schizophrenia and during periods of relative remission of
positive symptoms in a majority of patients.1,4–6

NEUROCOGNITIVE DEFICITS AND
FUNCTIONING IN SCHIZOPHRENIA PATIENTS

Neurocognitive deficits are important because they pre-
dict multiple domains of outcome for patients with schizo-
phrenia, including performance of basic activities of daily
living, social functioning, occupational functioning, and

level of independent living in the community.7,8 In fact, in
recent studies, our research team8 and others9 found that
neurocognitive deficits accounted for as much as 50% of the
variance in adaptive functioning. In addition, results of path
analysis revealed that neurocognitive deficits were much
stronger predictors of community functioning than levels of
either positive or negative symptomatology (Figure 2).8

The results of these studies suggest that cognitive dys-
function is a central part of schizophrenic illness and that it
should be viewed as another domain of pathology along
with positive and negative symptoms. Given the centrality
of neurocognitive functioning to community adjustment,
cognition has been increasingly regarded as an important
outcome in the assessment of treatment efficacy in this
population.7,10

Unfortunately, traditional antipsychotic medications,
which primarily block D2 receptors, do not favorably affect
cognitive function in schizophrenia.10,11 In addition, the ex-
trapyramidal side effects (EPS) of traditional antipsychotic
medications significantly impair neurocognitive function,
particularly on tests requiring motor output, speed, and
readiness to respond.12 Furthermore, the anticholinergic
medications used to treat EPS impair cognition, most nota-
bly memory function.12 Traditional approaches to treat-
ment can therefore worsen the cognitive impairments that
characterize schizophrenia.

Atypical Antipsychotic Agents and Cognitive Function
In general, atypical antipsychotics are characterized by

a more favorable side effect profile than traditional anti-
psychotics in that they are much less likely to cause EPS at
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doses that are effective in treating psychotic symptoms.13

However, when doses at the upper range are needed, atypi-
cal antipsychotics appear to differ in their likelihood of
causing EPS.14,15 Furthermore, lower rates of EPS de-
crease or eliminate the need for anticholinergic medica-
tions such as benztropine. Thus atypical antipsychotics,
when given in doses that do not produce EPS, do not cause
the cognitive problems associated with EPS and their
treatment.

A growing body of evidence suggests that patients tak-
ing novel or atypical antipsychotic medications perform
better on some tests of neurocognitive ability than patients
taking standard neuroleptics.7,16,17 For example, studies in
patients receiving clozapine have shown that these pa-
tients perform better on tests of reaction time, verbal flu-
ency, and attention compared with patients receiving stan-
dard neuroleptics.16–18 There is some evidence, however,
that patients receiving clozapine may perform more poorly
on tests of memory function than patients receiving halo-
peridol,19 likely due to the anticholinergic properties of
clozapine.

Quetiapine and Cognitive Function
In a recent multisite clinical efficacy study, we exam-

ined the neurocognitive effects of quetiapine versus halo-
peridol in 58 stable outpatients with a diagnosis of schizo-
phrenia.20 Like clozapine, quetiapine has a higher affinity
for 5-HT2 receptors compared with D2 receptors. Unlike
clozapine, quetiapine has minimal intrinsic anticholiner-
gic properties.21

Results of the study indicated that patients receiving
quetiapine, 600 mg/day, improved to a greater extent than

patients in the haloperidol, 12 mg/day, group as measured
by the overall level of neurocognitive function over a
6-month period. Overall cognitive function scores over
time for patients in the quetiapine and haloperidol groups
are shown in Figure 3. A clinically relevant difference of
more than 1 standard deviation in cognitive performance
between the 2 patient groups after 6 months of treatment

aData from Velligan et al.20

*p < .03.

Figure 3. Overall Cognitive Performance Over 24 Weeks in
Schizophrenic Patients Receiving Either Quetiapine, 600
mg/day, or Haloperidol, 12 mg/daya
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aReprinted from Velligan et al.,8 with permission. Abbreviations:
X1 = cognitive impairment (Negative Symptom Assessment [NSA]
cognition factor score/neuropsychological test battery summary score),
Y1 = positive symptoms (Brief Psychiatric Rating Scale psychosis
factor), Y2 = negative symptoms (NSA global score [without cognition
factor]/NSA motivation factor score), Y3 = adaptive function
(Functional Needs Assessment mean score). According to this model,
cognitive function contributes to both positive and negative symptoms
as well as to adaptive function (a, b, and c). The relationship between
symptoms and adaptive function (d and e) arises from deficits in
cognitive function. Additional variables that may lead directly to
symptoms and impaired adaptive functioning are represented by lines
f, g, and h.

Figure 2. Illustration of Hypothetical Relationships Between
Symptomatology, Cognitive Function, and Adaptive Function
From Both Inpatient and Outpatient Samples of
Schizophrenia Patientsa

Y1: Positive
Symptoms

Y2: Negative
Symptoms

X1: Cognitive
Impairment

Y3: Adaptive
Function

b

a

c

e

g

d

f

h

Figure 1. Neuropsychological Profile (± SD) for Patients With
Schizophrenia (N = 36) Relative to Controls (N = 36) Whose
Performance Is Set at Zero (= 1 SD)a

0.0

–1.0

–2.0

–3.0

z 
S

co
re

ABS VBL SPT SME VME LRN LNG VSM AUD MOT

Profile
Mean

aReprinted from Saykin et al.,3 with permission. Abbreviations:
ABS = abstraction, AUD = auditory processing and attention,
LNG = language, LRN = verbal learning, MOT = motor speed,
SME = semantic memory, SPT = spatial organization, VBL = verbal
cognitive, VME = visual memory, VSM = visual-motor processing and
attention. The mean and SDs of the normal control groups were used to
transform the raw data into z scores to ensure comparability across tests.
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was found. With respect to individual neurocognitive do-
mains, tests of both executive functions (verbal fluency)
and verbal memory (paragraph recall) improved signifi-
cantly (p < .03) for patients receiving quetiapine com-
pared with those receiving haloperidol. Differences of
neurocognition between groups were not attributable
solely to changes in symptomatology or side effects or to
anticholinergic use. Quetiapine appeared to have a direct
beneficial effect on cognitive performance independent of
these factors.

This research illustrates the important place of atypi-
cals in the treatment of patients with cognitive dysfunc-
tion. In addition, treatment with these newer agents raises
the possibility that we may be able to avoid or reverse the
process of cognitive impairment in schizophrenia.

Improvements in neurocognitive function over time
with quetiapine are also illustrated in a case study from Stip
and coworkers22 (reprinted above). This case describes the

improvement in both neurocognition and community func-
tioning that can occur with atypical antipsychotic medica-
tions. These new agents may greatly improve community
adjustment and quality of life for patients with schizo-
phrenia.

Case Study
Cognitive improvement following treatment with que-

tiapine, as discussed above, is clearly illustrated by the
case of a 31-year-old man who had been admitted to hos-
pital with an exacerbation of psychotic symptoms.22 His
case is summarized in this supplement; however, in brief,
this patient had experienced persistent negative symptoms
that had not been relieved by conventional antipsychotic
therapy. Following initiation of quetiapine treatment, his
hallucinations ceased and he felt generally more energetic
and sociable. In terms of cognitive function, all aspects of
cognition that were examined improved during quetiapine

Quetiapine and Cognitive Improvement in a Patient With Schizophrenia

Emmanuel Stip, M.D.

Case history: diagnosis and treatmenta

Personal details 31-year-old, single man
Poor social life, living in a staffed group home

Psychiatric history Hospitalized on several occasions with diagnosis of paranoid schizophrenia
Previous treatments and outcomes Haloperidol, flupenthixol, trifluoperazine, pipotiazine

No significant improvement of his mostly negative symptoms

Symptoms present at Mild dyskinetic movements localized in right arm
current admission Bradykinesia without tremor

Paranoid delusions
Auditory hallucinations
Poor self-care and speech
Blunted affect
Constant childlike smile without reason

Present treatment and outcomes Quetiapine initiated at 450 mg/day and titrated up to 700 mg/day
Auditory hallucinations and paranoid delusions ceased
Improvement in social communication, including disappearance of childlike smile
Patient felt more energetic, able to complete projects and increase social activities

Cognitive improvements Significant improvement in cognitive function, including all studied components
of attention:

Short-term memory returned to normal (comparable to the mean of normal
controls) by 6 months

Explicit memory improved dramatically (46% over 6 months)

Commentary In conclusion, as well as relieving both the positive and negative symptomatology
of schizophrenia in this patient, quetiapine, 700 mg/day, had a marked effect on
his cognitive impairment, facilitating his rehabilitation and eventual discharge
from hospital.

From the University of Montreal, Montreal, Canada.

aAdapted from Stip et al. Seroquel and cognitive improvement in patients with schizophrenia. Biol Psychiatry 1996;40:434–435
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treatment, including short-term and explicit memory. In
fact, 6 months after the start of quetiapine treatment, his
cognitive functioning was similar to that of normal con-
trols.

Atypical antipsychotics such as quetiapine offer pa-
tients effective control of positive and negative symptoms.
In addition, their apparent beneficial effects on cognitive
function have implications for adaptive functioning, in-
cluding the possibilities of improved community out-
comes and quality of life. Such far-reaching benefits sup-
port the use of atypical antipsychotics as a first line
therapy for the treatment of schizophrenia.

ASSESSING COGNITIVE FUNCTION
IN THE CLINIC

A practical issue raised by this discussion of the neuro-
cognitive benefits of atypical antipsychotics is that of as-
sessing cognitive deficits. If treatment of neurocognitive
deficits is to be integrated into routine clinical care, it will
be important to develop test batteries that are practical to
administer and score in clinical settings. A number of re-
search groups—including ours—are working to validate
brief neurocognitive batteries for use as clinical tools in
this population.

Drug names: benztropine (Cogentin and others), clozapine (Clozaril and
others), haloperidol (Haldol and others), quetiapine (Seroquel).
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