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Objective: To determine the relation between substance use and cognition in individuals experiencing
their first episode of psychosis. Design: Prospective cross-sectional and longitudinal study. Setting: An
Early Psychosis Treatment and Prevention Program, an outpatient clinic in a psychiatry department at a
university-affiliated hospital. Participants: Individuals with a psychotic illness who were admitted to an
Early Psychosis Program; 266 patients were assessed at initial presentation, 159 at 1 year and 90 at 2
years. Most were outpatients. Measures: The effects of substance use (alcohol, cannabis, hallucinogens,
cocaine, stimulants) on cognition were assessed. Substance use was determined by DSM-IV criteria, and
the Case Manager Rating Scale was used to determine the level of substance use. A comprehensive cog-
nitive battery of tests was used, and the Positive and Negative Syndrome Scale for schizophrenia was ad-
ministered to all subjects to determine levels of positive and negative symptoms. Results: Overall, both
cross-sectionally and longitudinally, there were no significant associations between cognitive functioning
and the use of various substances. Substance use was associated with higher positive symptoms. Con-
clusions: Individuals with psychotic disorders who show mild-to-moderate abuse of substances, in par-
ticular alcohol and cannabis, do not exhibit more cognitive impairment than those who do not do use
the substances. However, substance use may have other detrimental effects on the process of the psy-
chotic illness.

Objectif : Établir le lien entre la consommation d’alcool et de drogues et la cognition chez des personnes
vivant leur premier épisode de psychose. Conception : Étude transversale et longitudinale prospective.
Contexte : Un programme de traitement précoce et de prévention de la psychose en clinique externe
d’un service de psychiatrie dans un hôpital universitaire. Participants : Personnes atteintes de psychose
admises dans un programme de traitement précoce de la psychose; 266 patients ont été évalués lors de la
première consultation, 159 l’ont été après un an et 90, après deux ans. La plupart d’entre eux étaient
suivis en clinique externe. Mesures : On a évalué les effets de la consommation de diverses substances
(alcool, cannabis, hallucinogènes, cocaïne, stimulants) sur la fonction cognitive. La consommation d’alcool
et de drogues a été établie selon le diagnostic du DSM-IV, et l’échelle d’évaluation du responsable de cas
(Case Manager Rating Scale) a servi à établir le degré de consommation de drogues ou d’alcool. Une bat-
terie exhaustive de tests cognitifs ont été utilisés et on a soumis tous les sujets à l’échelle d’appréciation
des symptômes positifs et négatifs pour la schizophrénie afin de déterminer le niveau des symptômes
positifs et négatifs. Résultats : Dans l’ensemble, on n’a pas constaté de lien significatif entre le fonction-
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Introduction

Individuals with a psychotic disorder are at high risk
for substance use disorders.1,2 As many as 60% of pa-
tients with schizophrenia use illicit drugs.3 Substance
use and misuse is associated with many detrimental
effects on individuals with psychotic disorders. Stud-
ies have shown that misuse of substances among those
with psychotic disorders is associated with greater
severity of symptoms and poorer prognosis, signifi-
cantly more admissions to hospital and outpatient vis-
its, higher medication dose and medication nonadher-
ence.4–9 Additionally, some studies have also indicated
that some individuals with schizophrenia who abuse
substances (particularly alcohol and cannabis) have
higher functioning than nonusers.10 Also, those who
have the skills and motivation to obtain substances
and use them in a social setting tend to have a better
prognosis in terms of their psychotic disorder.11 How-
ever, if they were not using substances, it is likely that
they would have improved outcomes. Given the high
rates of comorbidity between substance abuse and
psychotic disorders and the resulting detrimental clin-
ical effects, further study of other possible conse-
quences of substance use is warranted.

The use of alcohol and cocaine, the most commonly
studied substances, has been associated with deleteri-
ous consequences on cognitive functions.12–15 Although
some studies have demonstrated cognitive impairments
with cannabis abuse, little research exists on the cogni-
tive effects of long-term cannabis use and abuse.16 Cog-
nitive impairments have been clearly demonstrated in
individuals with chronic schizophrenia and in individ-
uals experiencing their first episode of a psychotic dis-
order.17,18 Thus, it is important to examine the combined
effects of a psychotic disorder and substance use to de-
termine whether substance use has a detrimental effect
on already compromised cognitive functioning.

The literature on the cognitive functioning of indi-
viduals with schizophrenia who abuse substances is in-
conclusive; results depend largely on the substance

studied.11,19–23 For example, some researchers have
found significantly greater cognitive deficits in patients
with schizophrenia who use substances than in those
who do not,21,22 whereas others report no differences
between users and nonusers.11,19,20,23 Interestingly, stud-
ies suggesting an association between cognitive deficits
and substance use typically involve cocaine abuse,
whereas those reporting no association focus more on
alcohol or cannabis. These results are consistent with
the non-schizophrenia literature.

Limited research has been conducted to assess the
effects of substance use on cognition in patients ex-
periencing their first-episode of psychosis. Thus, the
purpose of this exploratory study was to examine
whether there was an association between substance
misuse and cognitive functioning in this population.
Additionally, because using substances has been re-
ported to have an impact on positive symptoms in in-
dividuals with a psychotic disorder,24–27 we examined
the effect of substance use on both positive and nega-
tive symptoms.

Methods

Subjects for this study were 266 individuals (175 men,
91 women) who were newly admitted to the Calgary
Early Psychosis Program, a well-established compre-
hensive treatment program for individuals with a first
episode of psychosis.28 On admission, patients were ex-
periencing their first episode of psychosis and had not
received more than 3 months of previous adequate
treatment.29 In keeping with Larsen and colleagues’ de-
scription of the first episode,29 “adequate” treatment of
initial psychosis may or may not include admission to
hospital but will include administration of antipsy-
chotic medication “in sufficient amount (e.g., haloperi-
dol 5 mg/d) given for a sufficient period of time (e.g., 3
wk) that would generally lead to a clinically significant
response in nonchronic, non-treatment-resistant pa-
tients.” Subjects were excluded from the study if they
met any of the following criteria: evidence of an or-

nement cognitif et la consommation des diverses substances tant sous l’angle transversal que longitudinal.
La consommation d’alcool et de drogues était associée avec des symptômes positifs accrus. Conclusions :
Les personnes aux prises avec des troubles psychotiques qui ont des problèmes légers à moyens d’abus
de substances, en particulier l’alcool et le cannabis, ne présentent pas plus de troubles cognitifs que celles
qui n’en consomment pas. La consommation d’alcool et de drogues pourrait néanmoins avoir d’autres
effets nocifs au chapitre du processus morbide de la psychose.
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ganic central nervous system disorder (e.g., epilepsy,
traumatic brain injury, infectious or toxic cerebrovascu-
lar disease), mental retardation, age less than 16 years
or greater than 50 years, or inability to speak English.

Subjects at the initial assessment were single (87.6%),
with a mean age of 24.2 years (standard deviation [SD]
7.9 yr). Subjects at 1-year follow-up (n = 158) were sin-
gle (89.2%), with a mean age of 23.6 years (SD 7.5 yr).
Subjects at 2-year follow-up (n = 90) were single (90%),
with a mean age of 23.1 years (SD 7.2). Individuals
with previous admissions to psychiatric hospitals
(57%, 53% and 48% at each assessment, respectively)
had been out of hospital for 1–3 months. To maximize
the number of participants, all available subjects were
used at each time period. Thus, the decrease in num-
bers at the 1- and 2-year follow-up assessments is be-
cause of a 20% drop-out of subjects and because not all
subjects assessed at either the initial or 1-year assess-
ment had been in the program long enough to com-
plete subsequent assessments.

Subjects were diagnosed according to Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) criteria,30 using the Structured Clinical Inter-
view for DSM-IV (SCID-I).31 All subjects met criteria for
a schizophrenia-spectrum disorder. Diagnoses were
conducted at the initial assessment and confirmed at
the 1-year assessment. Diagnoses were completed by
J.A. and 2 experienced psychiatrists who have demon-
strated reliability on this measure. Subjects’ DSM-IV
diagnoses at 1 year were: 72% schizophrenia, 14%
schizophreniform, 4% psychotic disorder not otherwise
specified and 10% other psychotic disorder. Initial
DSM-IV diagnoses of substance abuse or dependence
are presented in Table 1.

Measures

The SCID-I was used to make DSM-IV diagnoses of
psychotic disorders and substance use disorders, and
the Positive and Negative Syndrome Scale (PANSS) for
schizophrenia was administered to all subjects to deter-
mine levels of positive and negative symptoms.32

The Case Manager Rating Scale (CMRS) for sub-
stance use disorder, a short checklist used to determine
the level of substance use over the past year, was com-
pleted in all participants.33 Level of use was ranked as:
none, mild, moderate, severe or extremely severe. This
scale has been used in several studies.34,35

Cognitive functioning was assessed by a compre-

hensive battery of cognitive measures routinely used
in studies with individuals with schizophrenia. The
following cognitive functions were assessed (assess-
ment tool in parentheses): verbal fluency (Controlled
Oral Association Test and the Category Instance Gen-
eration), visual–spatial ability and motor speed (digit-
symbol subtest from the WAIS-R and Trails A), visual
memory (Rey-Osterrieth Complex Figure and the vi-
sual reproduction tasks from the Wechsler Memory
Scale, Revised), verbal memory (immediate and de-
layed recall of the logical memory subtests from the
Wechsler Memory Scale, Revised, and the Rey Serial
Learning Test), executive functioning (Wisconsin
Card-Sorting Test, computerized version, and Trails
B), visual attention (Continuous Performance Test, a
measure of visual sustained attention36,37) and early in-
formation processing (Forced-Choice Span of Appre-
hension Test, which measures the efficiency of early
iconic memory and readout stages of visual informa-
tion processing relatively independent of active short-
term memory38,39). 

As a group, first-episode patients do not perform
well relative to normal controls on these cognitive
tests.40 The mean scores and ranges for all the cognitive
tests are presented in Table 2.

Procedures

These data were collected as part of an ongoing pro-
gram evaluation. Patients sign an informed consent al-
lowing the data to be used in research reports. All
raters are experienced research clinicians who have
used these measures in other research projects and

Table 1: Initial Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition, diagnoses of
substance abuse or dependence in 266 patients
with first-episode psychosis

Substance abuse diagnosis
No. (and %)
of patients

No substance abuse 138 (52)

Substance abuse 128 (48)

Cannabis and alcohol 37 (14)
Cannabis 35 (13)
Alcohol 32 (12)

Cannabis, alcohol and hallucinogens 13 (5)
Cocaine 5 (2)
Cannabis and hallucinogens 3 (1)
Alcohol and hallucinogens 2 (1)
Hallucinogens 1 (0.5)
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have demonstrated adequate reliability. Diagnoses
were obtained by the clinical research team using the
SCID and included all available sources of information.

Results

Because not all subjects were willing to complete the
cognitive testing, a series of t-tests were conducted to
examine whether level of substance use (as measured
by the CMRS) differed between participants for whom
cognitive functioning data were available (i.e, 237
[89%] at initial assessment, 197 [74%] at 1-year follow-
up and 194 [73%] at 2-year follow-up) and for partici-
pants who did not complete the cognitive testing. At
the initial assessment, 1-year follow-up and 2-year fol-
low-up, there was no difference in level of substance
use between the 2 groups. Furthermore, these groups
did not differ in positive symptoms, negative symp-
toms, age or male:female ratio.

Substance use and cognitive functioning

Pearson’s product-moment correlations were con-
ducted to examine the association between level of
substance use (as measured by the CMRS) and cogni-
tive performance. At the initial assessment, the 1-year

follow-up and the 2-year follow-up, there were very
few inconsistent significant correlations between level
of use of a specific substance and cognitive perfor-
mance tasks (Table 3).

Participants were divided into the following 4
groups based on initial DSM-IV diagnoses: (1) no diag-
nosis of substance abuse (52%), (2) alcohol abuse or de-
pendence (12%), (3) drug abuse or dependence (16%),
(4) both alcohol and drug abuse or dependence (20%).
Analyses of variance (ANOVA) were conducted with
group membership as the independent variable and
the mean scores on each of the cognitive tests as the de-
pendent measures. At the initial assessment and at the
1-year follow-up, performance on any of the cognitive
tests did not vary with group membership. Compar-
isons of diagnostic groups were not done for the 2-year
assessment because the numbers were too small in the
various groups.

Substance abuse and symptoms

Pearson’s product-moment correlations were con-
ducted to examine the association between level of
substance use and negative symptoms and positive
symptoms. At the initial assessment, 1-year follow-up
and 2-year follow-up, there were no associations be-
tween negative symptoms and level of substance use
on the CMRS. Furthermore, there were no associations
between positive symptoms and level of substance use
on the CMRS at the initial assessment and at the 2-year
follow-up. However, there was a significant association
between positive symptoms and level of cannabis use
(r = 0.18, p < 0.05) at the 1-year follow-up.

To examine the relation between substance use diag-
nosis and negative symptoms, an ANOVA was con-
ducted with group membership (as above) as the in-
dependent variable and the mean negative symptom
scores as the dependent measure. At the initial assess-
ment and 1-year follow-up, there were no differences
in negative symptoms among the 4 groups. An
ANOVA was also conducted with mean positive
symptom scores as the dependent measure, and there
were no differences in positive symptoms among the 4
groups with different substance use diagnoses at the
initial assessment. However, there was a significant
group difference for positive symptoms (p < 0.05) at
1-year follow-up. Individuals who had no substance
use had significantly lower positive symptoms than
those with a diagnosis of drug abuse.

Table 2: Mean scores for cognitive measures at initial
assessment of 237 patients with first-episode psychosis

Cognitive measure
Mean score

(and SD) Range

Verbal fluency
Category fluency 37.6 (9.1) 12–67
Letter fluency 32.3 (10.0) 4–61

Visual-spatial ability and motor speed
Digit symbol 8.7 (2.7) 3–20
Trails A 35.3 (15.3)

Memory
Immediate verbal memory 21.1 (22.1) 1–96
Delayed verbal memory 22.1 (20.2) 1–95
Immediate serial learning 40.2 (11.4) 8–67
Delayed serial learning 7.4 (3.2) 0–15
Visual memory (Rey recall) 20.6 (7.0) 0–36

Executive functioning
WCST categories 5.1 (1.7) 0–6
WCST perseverative errors 14.7 (13.3) 4–94
Trails B 83.6 (52.4) 15–300

Visual attention (CPT) 85.5 (10.9) 0–99
Early information processing (SPAN) 46.5 (9.3) 13–62

Note: SD = standard deviation; WCST = Wisconsin Card Sorting Test; CPT = Continuous
Performance Test; SPAN = Forced-Choice Span of Apprehension Test.
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Discussion

The main purpose of this study was to examine the im-
pact of substance use on cognitive functioning in a
sample of patients with first-episode psychosis. Over-
all, there were no significant associations between cog-
nitive functioning and the use of various substances ei-
ther cross-sectionally or longitudinally. In addition,
there were no differences in cognitive functioning
among individuals who did or did not meet criteria for
a substance use or dependence diagnosis. These find-
ings are consistent with other studies that have indi-
cated no additional cognitive impairment in individu-
als with schizophrenia who use substances.11,19,20,23 The
results are interesting given the extensive literature
suggesting that the extended use of substances will
lead to cognitive impairment and given that individu-
als with psychotic disorders often already have com-
promised cognitive functioning.41

There are some possible explanations for our results.
First, this is a young sample, as the onset of psychotic
disorders typically occurs between the late teens and
the mid-30s. Yet, studies have indicated that the im-
pairment in cognitive functioning associated with alco-
hol and drug use usually occurs after many years of
prolonged and excessive use.42 Thus, given the young

age of our sample, it is possible that the effects of sub-
stance use on cognitive impairment are not yet evident.
Second, the level of substance use in the current sam-
ple was not very high. Although much of the sample
used substances, the amounts used may not be enough
to cause any additive cognitive impairment. Third, the
present sample of first-episode patients may not be as
impaired as individuals with more chronic schizophre-
nia. In other words, because these individuals exhibit
higher functioning or have a better prognosis, it is pos-
sible that, as a group, they are not as vulnerable to the
detrimental effects of substances on their cognitive
functioning. 

We have previously reported an improvement in
substance use in this sample in the first year of treat-
ment.43 However, by the second follow-up assessment,
the more persistent and chronic users were still using
substances, and there was still no association between
use and cognitive functioning. It is possible that the use
of substances leads to additive effects on cognitive im-
pairment only in chronic users of many substances.44

There were no associations between negative symp-
toms and level of substance use and no differences in
negative symptoms among individuals with and
without substance abuse or dependence diagnoses.
Although the use of most substances (mainly alcohol)

Table 3: Significance of correlations between cognitive functioning and level of substance use at the initial
assessment and 1-year and 2-year follow-ups

Substance used; significance of correlation*

Cognitive measure Alcohol Cannabis Cocaine Stimulants Hallucinogens

Verbal fluency
Category fluency NS NS, –0.21, NS NS NS NS
Letter fluency NS NS NS NS NS

Visual-spatial ability and motor speed
Digit symbol NS NS NS NS NS
Trails A NS, –0.29, NS NS NS NS NS

Memory
Immediate verbal memory NS NS NS, NS, 0.29 NS NS
Delayed verbal memory NS NS NS, NS, 0.32 NS NS
Immediate serial learning 0.20, NS, NS NS NS 0.14, NS, NS 0.14, NS, NS
Delayed serial learning NS NS NS NS NS
Visual memory (Rey recall) NS, 0.23, NS NS NS NS NS

Executive functioning
WCST categories NS NS NS NS NS
WCST perseverative errors NS NS NS NS NS
Trails B NS, –0.22, –0.31 NS NS NS NS

Visual attention (CPT) NS NS NS NS NS
Early information processing (SPAN) NS NS NS NS NS

Note: NS = not significant.
*Where there are 3 cell entries, the first refers to the first assessment data, the second to the 1-yr follow-up data and the third to the 2-yr follow-up data; p < 0.05.
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was not associated with positive symptoms, increased
use of cannabis was related to increased positive symp-
tom scores at the 1-year follow-up. In addition, at the
1-year follow-up, individuals who had a drug use di-
agnosis (mainly cannabis) had significantly higher pos-
itive symptom scores than those with no substance use
diagnosis. Thus, in the present sample, in which the
main drugs used were alcohol and cannabis, there was
an increase in positive symptoms for cannabis users
only. Although small, this finding is consistent with
previous research indicating that cannabis users have
significantly more positive symptoms than nonusers.45

In summary, substance use does not appear to be re-
lated to cognitive functioning in this first-episode sam-
ple. There are, however, clinical implications of the
present findings. First, the reduction or stopping of
substance abuse in individuals with psychosis may
lead to an improvement in positive symptoms. Second,
if substance-abusing individuals with psychotic disor-
ders do, in fact, comprise a higher functioning group,
stopping substance use could lead to an improvement
in cognitive functioning. Finally, although there is no
evidence of additive cognitive impairment in this
young sample, long-term use may lead to problems
later on, particularly since it has been suggested that
substance abuse might contribute to chronicity in gen-
eral among individuals with schizophrenia.46 Thus,
long-term substance use must be prevented. Interven-
tion at the first episode may be the best time to help
these young people and for them to understand the
risk of continued substance use on an already compro-
mised brain.43
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CCNP 2003 Annual Meeting Announcement

The 26th Annual Meeting of the Canadian College of Neuropsychopharma-
cology (CCNP) will be held Jun. 1–4, 2003, at the Renaissance Montreal
Hotel in Montreal, Quebec. Symposia, plenary lectures and award lectures
will be included in the program.

Abstract deadline: Apr. 18, 2003
For details contact: Ms. Rachelle Anderson 
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