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Abstract

Although a substance use disorder (SUD) is traditionally associated with psycho–bio-social impairments, recent investigations
among persons with schizophrenia (Sz) generated divergent results. Certain persons with Sz+SUD might in fact present better
social and cognitive functioning than persons with Sz without SUD. This meta-analysis was conducted to verify this
counterintuitive possibility and to determine whether factors such as substance type, severity or nature of psychotic symptoms and
age of the patients help discriminate these subgroups. Twenty-three studies met the inclusion criteria and data from 1807 persons
with schizophrenia, with or without comorbid SUD, were available for analyses. As a group, persons with Sz+SUD did not obtain
significantly higher scores at a Global Cognitive Index than persons with Sz without SUD, although they were better at the Trail
Making Task and the speed processing domain. Secondary analyses showed the importance of considering intermediate factors,
particularly the preferred substance used and the mean age. While consumption of alcohol was associated with a global cognitive
scores similar to that of persons with Sz without an SUD and lower working memory capacities, preferential use of cannabis was
instead associated with higher scores for problem solving and reasoning and visual memory. Age was inversely related to the size
of the effects. It is concluded that previous mixed results obtained with cognitive evaluations of persons with Sz+SUD might
reflect the heterogeneity of participants and that subgroups of patients might be defined on the basis of intermediate factors.
© 2007 Elsevier B.V. All rights reserved.
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1. Introduction

Lifetime prevalence of substance use disorders (SUD)
among persons with schizophrenia (Sz) approaches 50%
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(Kavanagh et al., 2002; Regier et al., 1990). Substance use
and abuse are commonly reported as a mean to alleviate
distress and painful affect by the patients (e.g. Dixon et al.,
1990), and negative-type symptoms such as blunted af-
fect, dysphoria, social isolation, and poor interpersonal
skills represent risk factors for an SUD within this
population (see Mueser et al., 1998 for an overview).
These factors are associated with lower level of general
functioning, less years of education, more neurological
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soft signs, poorer prognosis and inferior cognitive ca-
pacities among persons with Sz (e.g. Andreasen et al.,
1990; Buchanan et al., 1990; Merriam et al., 1990; Fenton
and McGlashan, 1991; Kelley et al., 1992; Gupta et al.,
1995). Paired with the neurotoxic effects of sustain
substance use, these SUD-related factors underlie the
intuitive and traditional conception that SUD are
associated with more cognitive deficits among persons
with Sz, just as it is observed in the general population
(e.g. Scheurich, 2005). However, conclusions from recent
studies diverged and cognitive profile of persons with the
dual diagnosis of Sz+SUD is heterogeneous, as lower
(Serper et al., 2000a,b; Sevy et al., 1990), similar
(Addington and Addington, 1997; Cleghorn et al.,
1991; Nixon et al., 1996; Pencer and Addington, 2003)
and better (Carey et al., 2003; Joyal et al., 2003; Potvin
et al., 2005; Stirling et al., 2005; McCleery, Addington,
and Addington, 2006) performances have been observed
as compared with persons with Sz without an SUD. The
first objective of this meta-analysis was to determine to
which extent better cognitive functioning is found among
persons with Sz+SUD.

Consideration of potentially important factors might
be helpful to clarify the picture. For instance, some
investigations reported higher levels of premorbid or
current social functioning, lower severity of negative
symptoms and lesser global severity of illness than
average for persons with Sz+SUD (Arndt et al., 1992;
Breakey et al., 1974; Buckley et al., 1994; Dixon et al.,
1991; Kirkpatrick et al., 1996;Mueser et al., 1990; Ritzler
et al., 1977; Salyers and Mueser, 2001; Sanguineti and
Samuel, 1993; Tsuang et al., 1982; Zisook et al., 1992). It
has been speculated that in these cases, the probability of
first and subsequent contacts with drugs, especially if
illegal, is superior because social functioning is better
(Arndt et al., 1992; Joyal et al., 2003). Better social func-
tioning, in turn, is associated with higher cognitive ca-
pacities among persons with Sz (e.g. Silverstein et al.,
2002). Thus, intermediate factors such as functional out-
come, severity of negative symptoms, the nature of the
preferred type of drug (alcohol vs. illegal; mild vs. hard),
and age of the patients might be relevant in discrimi-
nating neuropsychological profiles.

A second goal of this study was to explore the use-
fulness of considering intermediate factors to discrim-
inate levels of cognitive functioning among persons
with Sz+SUD. Because older patients (especially with a
longer history of SUD) might present poorer cognitive
functioning than younger patients, and based on the
assumption that better social functioning is associated
with illegal drug consumption, it was hypothesized that
younger patients who misuse illegal drugs would present
better neuropsychological capacities than average among
persons with Sz.

2. Methods

2.1. Search

A search in computerised literature databases
(PubMed and PsycInfo) was conducted, using the fol-
lowing keywords: “schizophrenia” and “alcohol” or
“amphetamine” or “cannabis” or “cocaine” or “hallucino-
gens” or “heroin” or “marijuana” or “phencyclidine” and
“cognition”. Studies were also identified by cross-referen-
cing of included studies. A consensus has been reached
between authors on the studies retained or discarded,
based on the following inclusion and exclusion criteria
(only published studies were included).

2.2. Study selection

Inclusion criteria were: 1) Patients with a schizophre-
nia spectrum disorder: schizophrenia, schizoaffective
disorder or schizophreniform disorder; 2) Schizophrenia
patients with and without a comorbid SUD (abuse or
dependence); 3) Psychoactive substances: alcohol,
amphetamines, cannabis, cocaine, hallucinogens, heroin
or phencyclidine (PCP); 4) Cognitive functioning mea-
sured with validated neuropsychological tests; 5) Studies
published before August 31st 2006. Exclusion criteria
were: 1) Patients with an affective (bipolar/unipolar)
psychotic disorder and patients suffering from toxic
psychoses; 2) Schizophrenia patients exclusively addicted
to tobacco or benzodiazepines.

2.3. Data extraction and quantitative data synthesis

2.3.1. Considering confounding factors
Differences between the groups in symptomatology

and age were first assessed because they might differ
across studies and underlie divergent neuropsychological
profiles. Scores at the Brief Psychiatric Rating Scale
(BPRS), the Positive and Negative Syndrome Scale
(PANSS) or the Scales for the Assessment of Positive
(SAPS) or Negative (SANS) Symptoms were separately
pooled for the SZ+SUD and SZ participants when
available. Sex ratio was also considered since SZ+SUD
patients are commonly younger and more likely to be
male than SZ patients (Ries et al., 2000; Swofford et al.,
2000). Relevant data (N, mean and SD) of the SZ+SUD
and the SZ groups from each study were pooled using
D-STAT (Johnson, 1989). For symptoms and age inde-
pendent 2-sample T tests were performed. For sex, a
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chi-square test was applied. These were collapsed using
D-STAT.

2.3.2. Global cognitive index
Two reviewers (SP and JP) independently extracted the

data and disagreements were resolved with discussion.
Using Comprehensive Meta-Analysis (Borenstein and
Rothstein, 1999), effect size estimates of the differences in
cognitive scores (mean and standard deviation) between
Sz+SUD and SZ patients were calculated [Note: For the
Stirling et al. (2005) study, the effect size estimates were
calculated from p-values]. Within a random effect model,
a composite effect size estimate for the whole set of
studies (Global Cognitive Index) was derived using
Hedges' g (Cooper andHedges, 1994), which provides an
effect size adjusted for sample size. Random effect
models, being more stringent than fixed effect models,
allow population-level inferences (DerSimonian and
Laird, 1986). The direction of the effect size was positive
for better performance and negative for poorer perfor-
mance from SZ+SUD patients compared with SZ
patients. Following the convention of Cohen (1988),
effect sizes of 0.2, 0.5 and 0.8 were considered small,
moderate and large, respectively.
Table 1
The NIMH–MATRICS cognitive domains

Cognitive domain Cognitive tests identified by MAT

Working memory WMS Spatial Span
WAIS Letter–Number Sequencing
Spatial Delayed Response Task
Arithmetic

Attention/vigilance Continuous Performance Test
Verbal learning and memory WMS (Logical Memory and Verba

California Verbal Learning Test
Hopkins Verbal Learning Test

Visual learning and memory WMS (Family Pictures and Visual

Reasoning and problem solving WAIS Block Design
WAIS Matrix reasoning
WAIS Picture Completion
WAIS Picture arrangement
Tower of London
Wisconsin Card Sorting Test

Speed of processing COWAT
Trail Making A/B (time)
Grooved Pegboard Test
WAIS Digit Symbol-Coding
Symbol Digit Modalities Test
Stroop Test

ACT = Auditory Consonant Trigrams Test; CANTAB = Cambridge Neurops
Association Test; DSDT = Digit Span Distraction Task; SOA = Span of Atte
Verbal Encoding Test; WAIS = Weschler Adult Intelligence Scale; WMS =
2.4. Specific neuropsychological tasks and cognitive
functions

Because neuropsychological investigations typically
involve multiple cognitive measures, a global cognitive
index was created by aggregating effect size estimates of
each score derived from each cognitive test, resulting in a
mean effect size estimate of general cognitive function-
ing for each study. Additional analyses were performed
for specific cognitive measures (California Verbal
Learning Task, CVLT, Controlled Oral Word Associa-
tion Test, COWAT, Continuous Performance Task, CPT;
Stroop, Trail Making Task A and B (TMT), Weschler
Adult Intelligence Scale, WAIS; Weschler Memory
Scale, WMS and the Wisconsin Card Sorting Task,
WCST) and broad cognitive functions. The broad cate-
gories were derived from the Measurement and Treat-
ment Research to Improve Cognition in Schizophrenia
(MATRICS) initiative of the National Institute of Mental
Health (Green et al., 2004; Nuechterlein et al., 2004; see
also www.matrics.ucla.edu). Based on 13 factor analytic
studies of cognitive performance in schizophrenia, the
MATRICS group concluded that 6 separable cognitive
domains were more likely to be impaired among persons
RICS Other similar cognitive tests

CANTAB Spatial Working Memory
CANTAB Spatial Span
ACT
DSDT (non-distraction)
Spatial Block Span
SPAN

l Paired Associates) Rey Verbal Learning Test
VET (recall)
CANTAB Pattern Recognition Memory

Reproduction) CANTAB Paired Associates Learning
Rey Complex Figure (recall)

CANTAB Stockings of Cambridge
Porteus Mazes Test

CANTAB Motor Screening
Chicago Word Fluency Test
Jones–Gotman Design Fluency
Finger Tapping Test
SOA (psychomotor rate)
Pin Test

ychological Test Automated Battery; COWAT = Controlled Oral Word
ntion Test; SPAN = Forced-choice Span of Apprehension Task; VET =
Weschler Memory Scale.

http://www.matrics.ucla.edu
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with schizophrenia (attention, speed processing, verbal
learning and memory, visual learning and memory,
reasoning and problem solving, and working memory;
see Table 1). They also identified a series of tests loading
Table 2
Cross-sectional studies of single and dual diagnosis schizophrenia patients a

Authors PAS type N Psychosis scale Cognitive tes

Addington and
Addington (1997)

Mixed 66 PANSS Chicago Wor
Rey Complex

Allen et al. (1999) Alcohol 271 No measure HRNB; WAI
Barnes et al. (2006) Mixed 152 SANS CANTAB PR

SAPS
Bowie et al. (2005) Alcohol 35 PANSS COWAT; RA
Carey et al. (2003) Mixed

(alcohol)
56 No measure Benton Visua

Rey Complex
Cleghorn et al. (1991) Mixed 63 SADS Continuous R

Rey Complex
Cooper et al. (1999) Cocaine 49 BPRS CPT; CVLT;
Copersino et al.

(2004)
Cocaine 42 No measure CVLT; Stroop

Herman (2004) Mixed 89 BPRSb COWAT; Stro
Joyal et al. (2003) Mixed

(cannabis)
30 PANSS COWAT; Go/

WAIS-Revise
McCleery et al.

(2006)
Mixed 183 PANSS c COWAT; CPT

SPAN; TMT;
Mohamed et al.

(2006)
Alcohol 272 PANSS CVLT; Mattis

Nixon et al. (1996) Alcohol 26 No measure Face Recogn
Potvin et al. (2005) Mixed

(cannabis)
76 PANSS CANTAB M

Serper et al. (2000a) Cocaine 76 No measure CVLT
Serper et al. (2000b) Cocaine 56 No measure CPT; CVLT;
Sevy et al. (2001) Mixed 118 SADS Tests regroup

memory, motSANS
Sevy et al. (1990) Cocaine 51 PANSS SOA; VET; W
Smelson et al.

(2003)
Cocaine 47 PANSS COWAT; Gro

TMT; WAIS-
Smelson et al.

(2002)
Cocaine 33 PANSS c Grooved Peg

TMT; WAIS-
Stirling et al. (2005) Cannabis 63 SANSd WAIS

SAPS d

Thoma et al. (2006) Alcohol 18 PANSS c ACT; CPT; T
SANS c

ACT = Auditory Consonant Trigrams Test; CANTAB = Cambridge Neuropsy
Association Test; CPT = Continuous Performance Test; CVLT = California
Halstead–Reitan Neuropsychological Test Battery; MOT = Motor Screening
Associated Learning Task (CANTAB); PANSS = Positive and Negative Synd
Memory Task (CANTAB); RAVLT = Rey Auditory Verbal Learning Test; S
Scale for the Assessment of Negative Symptoms; SAPS = Scale for the Asse
Stockings of Cambridge Task (CANTAB); SPAN = Forced-Choice Span o
Spatial Working Memory Task (CANTAB); TMT = Trail Making Test; U
Encoding Test; WAIS = Weschler Adult Intelligence Scale; WCST =Wiscons
Range Assessment Test.
a The sub-scores for each cognitive test are not necessarily reported in th
b Non-parametric test.
c Data not reported.
d Baseline assessment, whereas cognition was measured after follow-up.
for these cognitive domains (Table 1). Studies considered
in this meta-analysis used various cognitive tests,
including measures not comprised in the MATRICS'
guidelines. These cognitive tests were also classified in
ssessed for cognition

ts a

d Fluency Test; CPT; Jones–Gotman Design Fluency Test;
Figure; SPAN; WAIS-Revised; WCST

S; WRAT
M, SOC, SSP and SWM; NART, WAIS-revised

VLT; UPSA; WAIS-III; WRAT-3rd edition
l Retention Test; COWAT; Stroop Test; Grooved Pegboard Test;
Figure; Symbol Digit Modalities Test; TMT; WAIS-Revised; WCST
eaction Time; COWAT; Grooved Pegboard Test; Porteus Mazes Test;
Figure Test; Spatial Block Span; TMT; WAIS; WCST
Pin Test; WCST

op Color Word Test; TMT; WAIS-III; WMS-III
no-go Reaction Task; Rey Complex Figure; TMT;
d; WCST
; Grooved Pegboard; NART; RAVLT; Rey Complex Figure;
WCST; WMS-Revised
Dementia Rating Scale; WMS-Revised

ition Test; TMT
OT and PAL

DSDT; WCST
ed into cognitive functions (language, executive, attention,
or, visuospatial and IQ) (see Bilder et al., 2000)
AIS-Revised
oved Pegboard Test; Stroop Test; Symbol Digit Modalities Test;
III; WCST
board Test; Stroop Test; Symbol Digit Modalities Test;
III; WCST

MT; WMS-Revised

chological Tests Automated Battery; COWAT = Controlled Oral Word
Verbal Learning Test; DSDT = Digit Span Distraction Task; HRNB =
Task (CANTAB); NART = National Adult Reading Test; PAL = Paired
rome Scale; PAS = psychoactive substance; PRM = Pattern recognition
ADS = Schedule for Affective Disorders and Schizophrenia; SANS =
ssment of Positive Symptoms; SOA = Span of Attention Test; SOC =
f Apprehension Task; SSP = Spatial Span Task (CANTAB); SWM =
PSA = UCSD Performance-Based Skills Assessment; VET = Verbal
in Card Sorting Test; WMS =Weschler Memory Scale; WRAT =Wide

e articles.



Table 3
Composite effect size estimates (global cognitive index)

Authors Subjects
(n)

Hedges'
g

Lower
limit

Upper
limit

p-value

Addington 66 −0.067 −0.544 0.410 0.782
Allen 271 −0.254 −0.552 0.044 0.094
Barnes 152 0.020 −0.334 0.374 0.912
Bowie 35 −0.743 −1.413 −0.072 0.030
Carey 56 0.615 0.021 1.210 0.042
Cleghorn 63 −0.040 −0.538 0.459 0.877
Cooper 49 −0.141 −0.693 0.411 0.617
Copersino 43 0.082 −0.514 0.679 0.787
Herman 86 0.304 −0.110 0.719 0.150
Joyal 30 0.866 0.134 1.597 0.020
McCleery 183 0.259 −0.031 0.549 0.080
Mohamed-y 136 0.329 −0.055 0.713 0.093
Mohamed-o 136 −0.098 −0.604 0.407 0.703
Nixon 26 0.272 −0.476 1.020 0.476
Potvin 76 0.324 −0.130 0.777 0.162
Serper-2000a 76 −0.413 −0.865 0.040 0.074
Serper-2000b 56 −0.274 −0.810 0.262 0.316
Sevy-2001 118 0.249 −0.179 0.677 0.253
Sevy-1990 51 0.058 −0.524 0.641 0.845
Smelson-2003 47 −0.018 −0.580 0.545 0.951
Smelson-2002 33 0.593 −0.088 1.274 0.088
Thoma 18 −0.563 −1.354 0.227 0.162
Composite 1807 0.060 −0.079 0.199 0.394

o = old; y = young.
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the 6 MATRICS cognitive domains, based on their
similarities with the tests recommended by MATRICS,
given a consensus could be reached between SP and JP
(see Table 1).

2.5. Secondary analyses

Secondary analyses were conducted to determine the
potential interaction between the types of PAS (Psy-
choactive Substance) used and the cognitive scores.
Studies were divided according to the preferred or basic
PAS used by their participants: alcohol (N=7), cannabis
(N=3), cocaine (N=7) or mixed (N=6; use of various
drugs with no clear preference). Scores obtained in dif-
ferent cognitive categories were compared as a function
of each type of preferred PAS.

Finally, a meta-regression analysis was performed
using effect size estimates as dependent variables and
age of the patients (mean age of both groups) as the
regressor. This analysis would reveal any effect of age
on the effect size. It is hypothesized that the greater the
mean age (and, it is assumed, the history of substance
use), the smaller would be the difference in cognitive
functioning between the groups (the effect size).

3. Results

3.1. Study characteristics

A total of 228 studies were first identified, of which
200were discarded after consulting the abstract and/or the
article (for more details, see Potvin et al., 2005). Twenty-
eight publications met the aforementioned search criteria
from which six were excluded for the following reasons:
reports from Krysta et al. (2005) and Allen and Remy
(2000) were published as abstracts reporting incomplete
data for meta-analytic treatment; Pencer and Addington
(2003) did not specify cognitive results (authors were
unsuccessfully contacted to gather missing data); Kumra
et al. (2005) reported data incomplete for meta-analytic
treatment; Allen et al. (2000) used a neurological exam to
measure cognition instead of standardized neuropsycho-
logical tests; and the report from Liraud and Verdoux
(2002) involved psychosis patients and unipolar/bipolar
affective patients). Data fromMohamed et al. (2006)were
treated as 2 investigations since their SZ+SUD and SZ
groups were sub-divided into younger and older patients.
Thus, 22 articles–23 studies — were available for this
meta-analysis, with a total sample size of at least 1870
schizophrenia patients (789 SZ+SUD and 1106 SZ; see
Tables 2 and 3) [Note: The Stirling et al. (2005) study
comprised psychosis patients (schizophrenia-spectrum
and bipolar affective). It was excluded from the composite
analysis but was included in secondary analyses].

3.2. Symptomatology, age and gender

Thirteen studies reported symptomatology scores with
one or more scales (BPRS, PANSS or SAPS; Table 2).
Overall, no significant difference was found between the
groups. Seven of the studies reported the Positive and
Negative Syndrome Scale (PANSS) scores of patients and
no significant differences emerged between the SZ+SUD
and SZ groups for positive (SZ+SUD group: N=203;
PANSS-positive score=18.8±3.0; SZ group: N=374;
PANSS-positive score=17.8±4.4; t=0.484; p=0.636)
and negative symptoms (SZ+SUD group: PANSS-
negative score=18.6±4.0; SZ group: N=154; PANSS-
negative score=19.8±5.6; t=−0.490; p=0.632). Two
studies used the Schedule for Affective Disorders and
Schizophrenia (SADS) and no significant differences
emerged between the SZ+SUD and SZ groups (SZ+
SUD group: N=65; SADS score=2.1±0.8; SZ group:
N=116; SADS score: 2.1±0.9; t=−0.052; p=0.963).
Two studies reported the scores of the Scale for the
Assessment of Negative Symptoms (SANS) and no sig-
nificant differenceswere identified between the SZ+SUD
and SZ groups (SZ+SUD group: N=137; SANS



Table 4
Type of « predominant » psychoactive substances

PAS Studies Subjects Hedges'
g

Lower
limit

Upper
limit

p-value

Alcohol 7 608 −0.042 −0.325 0.240 0.769
Cannabis 3 a 169 0.571 −0.249 0.893 0.001
Cocaine 7 355 −0.069 −0.294 0.156 0.547
Mixed 6 668 0.177 −0.008 0.345 0.040

PAS = psychoactive substance; including Carey et al. (2003).
a Including Joyal et al. (2003) and Potvin et al. (2005).
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score=1.4±1.4; SZ group: N=133; SANS score=1.5±
1.6; t=−0.091; p=0.936). Finally, one study reported
data from the SAPS (Barnes et al., 2006) and another from
the BPRS (Cooper et al. (1999) and none reported signi-
ficant differences between SZ+SUD and SZ patients.

Twenty reports also specified the mean age of
participants and no differences were observed between
the groups (SZ+SUD group: N=627; 38.2 years±10.1;
SZ group: N=917; 38.5±10.0; t=−0.083; p=0.935).
Sex ratio was provided in 19 studies and significantly
more males were included in the SZ+SUD group than
in the SZ group (SZ+SUD group: N=628; 528 males
(84.1%); SZ group: N=899; 680 males (75.6%);
χ2 =15.924; p=0.0001).

3.3. Global cognitive index

Twenty-one articles (22 studies) were included in the
composite analysis (global cognitive index). Within a
random-effect model, the effect size estimate was not
significant (Hedges' g=0.061, p=0.39; Table 3). The
effect size estimate remained non-significant after the
inclusion of the study from Stirling et al. (2005) with
schizophrenia-spectrum and bipolar diagnoses (Hedges'
g=0.089; CI — 0.055 to 0.233; p=0.225).

3.4. Specific neuropsychological tasks and cognitive
functions

Among specific neuropsychological measures, only
the Trail Making Task generated significant (positive)
Table 5
PAS type and cognitive functions ⁎

PAS Function Studies Subject

All Speed processing 16 a 1245
Alcohol Working memory 3 324
Cannabis Problem solving and reasoning 2 99
Cannabis Visual memory 2 145

PAS = psychoactive substance; ⁎ Only significant results are shown, Carey et
cannabis studies.
a Without outlier study (Thoma et al., 2006) identified by funnel plot (Q-
effect sizes (version A: Hedges' g=0.506, p=0.0001;
and version B: Hedges' g=0.524, p=0.0001). No sig-
nificant effect size estimates were found for CVLT,
COWAT, CPT, Stroop, WAIS, WCST and WMS (not
shown). As for the broad cognitive domains, only speed
processing distinguished the groups with a significant,
small positive effect size estimate of 0.211 (based on 16
studies and 1245 participants; see Table 5). None of the
other cognitive categories (attention, problem solving and
reasoning, verbal learning and memory, visual learning
and memory, working memory) produced significant
effect size estimates between the groups (not shown).

3.5. PAS type

Analyses conducted with the preferred PAS type
(alcohol, cannabis, cocaine or mixed) revealed no sig-
nificant effect size for alcohol or cocaine, with small
positive significant effect size estimates for cannabis and
mixed categories (Hedges' g=0.571, p=0.001 and
0.177, p=0.04, respectively; Table 4). The direction of
the effects might be noteworthy, being negative for al-
cohol and cocaine and positive for cannabis and mixed
categories.

3.6. Specific cognitive domains and PAS type

While a negative, significant and moderate effect size
emerged for alcohol use (working memory domain), the
opposite was observed for cannabis use (for problem
solving and reasoning and visual memory domains;
Table 5). No significant difference was found for any
cognitive functions when cocaine was preferentially
used.

3.7. Age as a predictor

Meta-regression analyses revealed significant effects
of age as a predictor for the effect size estimates of the
global cognitive index (21 studies; β=−0.011; p=0.040)
(Fig. 1). The same applied to the speed processing (15
s Hedges' g Lower limit Upper limit p-value

0.211 0.013 0.409 0.037
−0.415 −0.799 −0.031 0.034
0.789 0.366 1.212 0.0001
0.446 0.100 0.791 0.011

al. (2003), Joyal et al. (2003) and Potvin et al. (2005) were classified as

test for heterogeneity).



Fig. 1. Age of patients as a predictor for effect size estimates of
composite cognitive index.
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studies; β=−0.029; p=0.001) and working memory (10
studies; β=−0.034; p=0.0001) domains.

4. Discussion

Although substance abuse is traditionally associated
with cognitive deficits or decline among persons with or
without amental illness, the relationship seems to bemore
complex in the case of Sz. An increasing number of
studies unexpectedly concluded that some persons with
Sz and an SUD might even show better cognitive capa-
cities than persons with Sz without an SUD (Carey et al.,
2003; Joyal et al., 2003; Potvin et al., 2005; Stirling et al.,
2005; McCleery, Addington, and Addington, 2006). The
main goal of this meta-analysis was to review neuropsy-
chological investigations conducted among persons
with Sz and SUD to determine to which extent better
functioning might be found. A secondary objective was
to determine whether intermediate variables such as age,
specific domain or preferred substance type might be
associated with these better cognitive patterns.

The first result of the meta-analysis is that no
difference emerged between the groups (Sz and Sz+
SUD) for the global cognitive index. Thus, considered
as a group, participants with Sz obtained similar
estimates of overall cognitive capacities, irrespective of
an additional SUD. This result reinforce the notion that
divergent cognitive profiles, from poorer to better, are
found in association with SUD among persons with Sz.
A null finding would simply reflect the additive
cancellation of these diverse performances. The second
finding was more unexpected: Among 8 classical
neuropsychological measures, only the Trail Making
Task (TMT versions A and B) discriminates between the
groups; participants with Sz+SUD obtaining better
results than participants with Sz. The TMT is, above
all, a test of visual scanning and visuomotor speed
(Lezak, Howieson, and Loring, 2004). A significant
difference between time to complete versions A and B
would have indicated difficulties in more complex con-
ceptual tracking (alternate between letters and numbers
in version B), although it was not the case here. Thus,
when participants with Sz and those with Sz+SUD are
opposed, the only significant neuropsychological differ-
ence to emerge was for visuomotor speed, in favour of the
latter group. Similarly, the only cognitive domain to
distinguish the groups was speed processing. This result
seems to indicate that when superior cognitive perfor-
mance are observed among persons with Sz+SUD
considered as a group, they might reflect better basic,
general processing.

The third finding underlies the facts that persons with
Sz+SUD do not represent a homogeneous group and
that future investigations should consider intermediate
factors to define subgroups. It suggests that at least two
factors, the type of preferred substance used and the
mean age of the participants, might discriminate bet-
ween better and poorer cognitive functioning among
persons with Sz+SUD. Exclusive use of alcohol was
associated with a mean global cognitive score similar to
that of persons with Sz without an SUD, while pre-
ferential uses of cannabis or mixed substances were
associated with significantly higher global cognitive
scores. In particular, cannabis users obtained signifi-
cantly better results in the domains of problem solving
and reasoning and visual memory. On the contrary,
exclusive use of alcohol was associated with signifi-
cantly lower scores on working memory tasks. No
difference was observed for cocaine users, although
chronic use of cocaine is usually associated with the
worse neuropsychological performance (e.g. Serper
et al., 2000a,b; Sevy et al., 1990) and should be consider
separately in future studies. Beside, age represented a
moderating factor in this meta-analysis, as the effect
sizes of the Global Cognitive Index, the speed processing
and the working memory domains significantly de-
creased with increased age. Thus, the preferred type of
substance used, the mean age, the nature and severity of
negative symptoms and the associated level of social
functioning (rarely reported in existing studies) represent
factors to be controlled in future investigations. An
interaction between age and cognitive functioning might
also be found among persons with Sz+SUD, which
deserves further investigation (Allen et al., 1999).
Significantly more males than females were also found
in the groups of SZ+SUD, as expected, although there
is no reason to believe that males would perform better
than females in this population (Goldstein et al., 1998).
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These results concord with the aforementioned hy-
pothesis that in order to acquire and sustain an illegal drug
habit, a person with schizophrenia would need better
social and cognitive functioning than average. Thus,
previous reports of better neuropsychological results
among persons with Sz+SUD might have included this
type of abuser. Twomoderating factors are higher age and
chronic use of cocaine or other hard drugs. It is plausible
that younger patients who use cannabis would be more
likely to present better cognitive functioning than persons
with Sz. Another intriguing avenue is the neuroprotective
action of cannabinoids, the active components of
marijuana, which have been linked with prevention of
diverse brain pathologies (e.g. Ramirez et al., 2005).
Although purely speculative, cannabis might also have a
neuroprotector effect among persons with Sz, at least
under a certain age and before chronic use. In any case, it
is also possible that subgroups exist among persons with
Sz+SUD where older patients using exclusively alcohol,
suffering more from negative symptoms and presenting
low social functioning would present inferior cognitive
capacities than persons with schizophrenia, who would in
turn present lesser cognitive capacities than young male
suffering from a predominance of positive symptoms,
presenting better social functioning and using cannabis.
Inclusion and exclusion of these subgroups would explain
past divergence of conclusions; they should be considered
by future investigations; and they would require highly
different types of interventions.
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