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Abstract Community functioning is a broad term that
encompasses various ‘real world’ measures of disability
among schizophrenia patients. It includes outcomes such as
independent living, social competence and behavioural
problems—all of which are priorities for treatment among
schizophrenia patients, mental health care providers, and
family members. An important goal for rehabilitation pro-
grams is to identify predictors of community functioning
which, in turn, could be used as targets for intervention. The
present case—control study examined socio-demographic
and substance use disorder (SUD) variables as well as psy-
chiatric, extrapyramidal, and cognitive symptoms as pre-
dictors of community functioning in schizophrenia patients
with (DD patients; n = 31) and without comorbid SUDs
(SCZ patients; n = 31), and non-psychosis substance
abusers (SUD patients; n = 39). Psychiatric and extrapy-
ramidal symptoms were evaluated with the Positive and
Negative Syndrome Scale, the Calgary Depression Scale for
Schizophrenia and the Extrapyramidal Symptoms Rating
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Scale. Cognition was evaluated using the Cambridge Neu-
ropsychological Test Automated Battery (speed of pro-
cessing, explicit and working memory). In SCZ patients,
community functioning was predicted by explicit memory
performance. In DD patients, community functioning was
predicted by substance abuse, depression and speed of pro-
cessing. In SUD patients, community functioning was pre-
dicted by substance abuse, positive symptoms and
education. Our results suggest that cognition should be
among the top treatment priorities in SCZ patients, whereas
the key treatment targets in DD patients should be substance
abuse and depression. Future studies will need to replicate
the current findings, using prospective research designs.
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Introduction

Community functioning is a broad term that encompasses
various ‘real world’ measures of disability among schizo-
phrenia patients living in the community (Barker et al.
1994). Components of community functioning such as
independent living, social competence and behavioural
problems are priorities for treatment among schizophrenia
patients, mental health care providers and family members
(Fischer et al. 2002). An important goal for rehabilitation
programs is to identify predictors of community function-
ing which, in turn, could be used as targets for intervention
(Prouteau et al. 2005; Aubin et al. 2009).

Previous studies have shown that cognition is the most
reliable predictor of community functioning in schizophre-
nia patients (Green et al. 2000; Prouteau et al. 2004; Stip
et al. 2007). Indeed, at least 70 % of schizophrenia patients
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have deficits in areas of cognition such as attention, execu-
tive function, and explicit and working memory, which are
required to maintain adequate vocational, social and inde-
pendent living skills (Palmer et al. 1997; Levaux et al. 2007;
Tsang et al. 2010). Other predictors of community func-
tioning such as psychiatric (mostly negative) symptoms and
antipsychotic-induced side-effects (e.g. extrapyramidal
symptoms, sedation) have also been documented, but their
overall effect seems to be less prominent (Velligan et al.
1997; Green et al. 2000; Bozikas et al. 2006).

The lifetime prevalence of comorbid substance use dis-
order (SUD) in schizophrenia is nearly 50 % (Regier et al.
1990). In non-psychosis individuals, substance abuse can
induce psychiatric and extrapyramidal symptoms (Zhornit-
sky et al. 2010). In schizophrenia patients, substance use has
anegative impact on the course of the pathology. Compared
to non-abusing patients, dual diagnosis (DD) schizophrenia
patients are more frequently hospitalized, non-compliant
with treatment, suicidal, impulsive and violent, homeless
and unemployed, and they have more legal and health
problems (Mueser et al. 1998; Negrete 2003). Moreover,
there is evidence that DD patients have more psychiatric,
extrapyramidal and cognitive symptoms, relative to non-
abusing schizophrenia patients (Cooper et al. 1999; Potvin
et al. 2006a; Maat et al. 2008). Previous studies have also
demonstrated the deleterious effect of substance abuse/
dependence on community functioning in schizophrenia
(Revheim and Medalia 2004).

Given the possibility for negative outcomes, there is a
growing need to identify predictors of poor community
functioning among DD patients. The present case—control
study examined socio-demographic and SUD-related vari-
ables as well as psychiatric, extrapyramidal, and cognitive
symptoms as predictors of community functioning in
schizophrenia patients with (DD patients; n = 31) and
without comorbid SUDs (SCZ patients; n = 31), and non-
psychosis substance abusers (SUD patients; n = 39).
Importantly, this is the first study of its kind to study
cognition as a predictor of community functioning in DD
patients. Likewise, the inclusion of SUD patients under-
going the same evaluation is unique and crucial for par-
celling out the effect of substance abuse on community
functioning. The identification of predictors of community
functioning may be helpful to improving disability out-
comes in these vulnerable populations.

Methods
Participants

Three groups of participants between 18 and 60 years
of age were recruited, namely: (1) patients with
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schizophrenia-spectrum disorders (schizophrenia, schizo-
affective disorder, and schizophreniform disorder); (2)
non-psychosis patients with substance use disorders; and
(3) schizophrenia patients with comorbid SUDs. Patients
were recruited by research staff at the Hospital Louis-H-
Lafontaine and the Clinique Nouveau Depart. Psychiatric
and SUD diagnoses were made by well-trained psychia-
trists (LAB, OL, and ES) and physicians (JPC, TP), and
were all based on DSM-IV criteria. Clinical and extrapy-
ramidal assessments were made by a neurologist trained in
schizophrenia and addiction medicine who was blind to the
study objective (TP). Moreover, because this study was the
first of its kind and its purpose was to characterize pre-
dictors of community functioning in a naturalistic fashion
we did not match groups on sociodemographic character-
istics. SUD diagnoses were complemented with urine drug
screenings. Persons presenting with a major physical dis-
ability and/or cognitive deficits of organic origin were
excluded. All participants signed a detailed consent form.
The study was approved by the local ethics committee.

Clinical Assessments

Speed of processing was assessed using the “Motor
Screening” (MOT) task and explicit and working memory
was assessed using the “Paired Associates Learning”
(PAL) (total errors and total trials) and the “Spatial
Working Memory” (SWM) (total errors and strategy) tasks
of the Cambridge Neuropsychological Test Automated
Battery (CANTAB) (Elliott et al. 1998; Potvin et al. 2005).
Extrapyramidal symptoms (parkinsonism, dystonia, and
dyskinesia) were evaluated with the Extrapyramidal
Symptoms Rating Scale (ESRS) (Chouinard and Margolese
2005)—a scale that our group successfully used to measure
neurological symptoms in DD, SCZ and SUD populations
in the past (Zhornitsky et al. 2010). The positive, negative
and depressive symptoms of schizophrenia were evaluated
with the Positive and Negative Syndrome Scale (PANSS)
(Kay et al. 1987) and the Calgary Depression Scale for
Schizophrenia (CDSS) (Addington et al. 1992). The
PANSS has been previously shown to differentiate between
schizophrenia, substance-induced psychosis, and border-
line personality disorder patients (Mauri et al. 2007; Lap-
worth et al. 2009). We chose the CDSS, because it has
previously been shown to exhibit little overlap with nega-
tive symptoms in schizophrenia, and because it is less
likely to overestimate depressive symptoms in dual-diag-
nosis schizophrenia, compared to other scales, as shown
previously by our group (Rabany et al. 2011; Zhornitsky
et al. 2011). SUD outcomes were evaluated with the
Alcohol and Drug Use Scales (AUS and DUS) (Drake et al.
1990), and a DSM-IV adapted scale providing a measure of
SUD severity for the last week (Potvin et al. 2006b).
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Finally, community functioning was evaluated with the
Multnomah Community Ability Scale (Barker et al. 1994),
which includes four components, namely: “Interference
with functioning”, “Adjustment to living”, “Social com-
petence” and “Behavioral problems”. Previous work from
our group has shown the MCAS to be useful when exam-
ining the functional effects of cognitive deficits in schizo-
phrenia (Prouteau et al. 2005).

Statistical Analyses

Between-group differences for socio-demographic and
clinical variables were examined using analyses of vari-
ance (ANOVA) (Chi-square tests for dichotomous vari-
ables). Multiple comparisons were performed using the
Bonferroni correction. To identify the predictors of social
functioning, stepwise linear regression analyses were
performed, using socio-demographic data (age, gender
and education level), psychiatric (positive, negative, and
depressive symptoms), SUD variables (AUS and DUS
scores, SUD severity) and extrapyramidal symptoms
(parkinsonism, dystonia, and dyskinesia), and cognitive
scores (MOT, PAL, and SWM) as regressors, and com-
munity functioning (MCAS total score) as the dependent
variable. For all continuous variables, the Kolmogorov—
Smirnov one-sample test for normality was applied. Root
transformations were used in order to remove skews
when appropriate. Stepwise regression generates consec-
utive models in which significant predictors are sorted
according to the amount of variance they account for a
given dependent variable. Stepwise regression analyses
were separately applied in the SCZ, SUD and DD
groups. Statistical analyses were performed using the
Predictive Analytics SoftWare (PASW; version 18). The
critical level of significance for rejecting the null
hypothesis was set at 5 %. The significant baseline
sociodemographic differences were included in the
regression analyses.

Table 1 Baseline sociodemographic characteristics

Results
Socio-Demographic Variables

Baseline sociodemographic variables are shown in Table 1.
The mean age of SCZ was significantly greater than the
mean age of DD patients. In addition, there was a signifi-
cantly greater ratio of males to females in the DD group
compared to the SCZ and SUD group. Moreover, there was
a higher prevalence of schizoaffective diagnoses among
DD than among SCZ patients. Moreover, SUD patients had
a significantly higher level of education. However, there
were no significant differences in the type of substances
used by DD and SUD patients. Likewise, there were no
significant differences in the class of antipsychotic used by
DD and SCZ patients.

Clinical Differences

MCAS total score was significantly lower in DD patients
(57.6 [8.8]; indicating poorer community functioning),
compared to SUD (62.1 [5.9]) and SCZ patients (72.3
[4.9]), and significantly lower in SUD patients, compared
to SCZ patients (p = 0.0001). After removing the behav-
ioral cluster of the MCAS (which comprises a “substance
abuse” item), DD patients still exhibited poorer community
functioning, relative to the other two groups (p = 0.0001),
but the difference between SUD and SCZ patients was no
longer significant. However, SCZ patients (36.9 errors
[41.9]) performed significantly poorer performance on the
PAL, relative to DD (19.4 [20.7]) and SUD (16.9 [12.6];
p = 0.006) patients. SCZ patients (1183.1 ms [241.1]) also
displayed poorer performance on the MOT, relative to
SUD patients (1035.7 [379.5]; p = 0.017). In addition, DD
patients (18.3 [4.6]) had significantly more positive
symptoms than SUD patients (15.3 [5.1]; p = 0.02), as
well as more depression, compared to the other two groups
(DD: 7.3 [49]; SCZ: 2.0 [2.0]; SUD: 4.2 [4.38];
p = 0.0001). Finally, there were significant differences in

DD (n = 31) SCZ (n = 31) SUD (n = 39) Statistics (multiple comparisons)
Age (mean, SD) 30.0 (9.8) 42.3 (10.4) 37.8 (11.9) p = 0.0001 (SCZ and SUD > DD)
Gender (male:female) 27:4 18:13 26:13 p = 0.036
Diagnosis (SCZ:SA:SF) 17:12:2 26:5:0 - p = 0.034
Education (years) 11.2 (2.3) 11.6 (3.0) 14.1 2.4) p = 0.0001 (SUD > DD and SCZ)
Substance type (ALC: CAN: STM) 15:18:9 24:20:16 p = n.s.
Antipsychotic type (ATP: TYP: BOTH: NONE)  20:4:5:2 23:4:4:0 - p = ns.

DD dual diagnosis group, SCZ schizophrenia group, SUD substance use disorder group, SD standard deviation, ALC alcohol, CAN cannabis,
STM stimulants, ATP atypical antipsychotic, TYP typical antipsychotic, BOTH a mix of antipsychotic types, NONE drug-free
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Table 2 Predictors of

community functioning in SCZ, Predictors of MCAS total score r p Statistical significance
SUD and DD patients SCZ patients

Total PAL errors 0.186 —0.824 F=62;p=0.02

SUD patients

Model 0.514 F = 12.3; p = 0.0001
MCAS Multnomah Community ducation .eve 016 t=34p =000
Ability Scale, MOT motor SUD severity —0.291 t=—-2.8; p =0.008
screening task, PAL Paired PANSS-positive symptoms —0.339 t=—-2.3; p=0.026
Associated Learning, PANSS DD patients
Positive and Negative
Syndrome Scale, DD dual Model 0.482 - F =74, p=0.001
diagnosis Schizophrenia Alcohol Use Scale 2.619 t= —23, p = 0.029
patients, SUD non-psychosis MOT latency 0.010 t = 3.0; p = 0.007
substance abusers, SCZ non- Depressive symptoms —0.689 t=-24;p=0.025

abusing schizophrenia patients

SUD severity between SUD (29.9 [7.1]) and DD patients
(21.7 [4.71; p = 0.0001).

Regression Analyses

In SCZ patients, the stepwise regression produced a model
with one significant predictor of MCAS total score (PAL
errors) which accounted for 18.6 % of the variance
(Table 2). In SUD patients, the stepwise regression pro-
duced a model with three significant predictors of MCAS
total score (education level, SUD severity and positive
symptoms) that accounted for 51.4 % of the variance
(Table 2). In DD patients, the stepwise regression produced
a model with three significant predictors of MCAS total
score (AUS scores, MOT latency and depression), which
accounted for 48.2 % of the variance (Table 2). All of the
above results remained significant when baseline sociode-
mographic values (age, gender, diagnosis, education) were
entered into the regression analyses.

Discussion

The present study compared community functioning and its
predictors in DD, SCZ and SUD patients. We found that
DD patients had significantly poorer community function-
ing, compared to SUD and SCZ patients, even though DD
patients exhibited lower substance abuse severity than SUD
patients. As such, this result is consistent with the literature
showing that substance abuse significantly interferes with
community functioning in schizophrenia, and it also sug-
gests that DD patients are more vulnerable than SUD
patients to the functional impairments resulting from sub-
stance abuse. In SCZ patients, explicit memory perfor-
mance exclusively predicted community functioning and
SCZ patients exhibited worse explicit memory perfor-
mance than DD and SUD patients. These data are in
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accordance with previous studies which found that explicit
memory is prominently impaired in SCZ patients and is
associated with poor community functioning (Prouteau
et al. 2005; Ritsner et al. 2006). Taken together, these
results are consistent with the growing literature showing
that cognitive functioning is relatively preserved in DD
patients, relative to SCZ patients (Joyal et al. 2003; Carey
et al. 2003; Potvin et al. 2005). By contrast, in DD patients,
community functioning was predicted by substance abuse,
depression and speed of processing and depressive symp-
toms were increased in DD patients, relative to the other
groups, as repeatedly shown in the literature (Krausz et al.
1996; Cooper et al. 1999; Scheller-Gilkey et al. 2002). In
addition, the finding that better speed of processing was
associated with poorer community functioning may be
related to increased impulsivity among DD patients
(Schiffer et al. 2010) as well as the potentially stimulating
effect of some drugs of abuse (Silver et al. 2002).

In SUD patients, community functioning was predicted
by substance abuse, positive symptoms, and education. The
latter result is unsurprising because SUD patients were
significantly more educated, relative to the other two
groups. Also noteworthy, a sub-analysis of our data
revealed that the positive symptoms in SUD patients were
not iatrogenic, but mostly related to excitement, hostility,
and paranoia (data not shown). Such symptoms are com-
monly associated with substance abuse (Mauri et al. 2007,
Lapworth et al. 2009). Moreover, analysis of socio-demo-
graphic variables revealed that these DD patients were
more likely to be younger, male and schizoaffective/
depressive, as shown previously in the literature (Potvin
et al. 2007; Wobrock et al. 2007; Koskinen et al. 2010), but
these variables did not emerge as significant predictors of
community functioning data in the regression models.
Finally, it is important to note that extrapyramidal symp-
toms did not emerge as significant predictors of community
functioning in any of the three groups.
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The present study has both strengths and limitations.
First, baseline differences between the groups may have
confounded our results (age, gender, diagnosis, education).
Nonetheless, we entered these variables into the regression
model and they did not come out as significant (except for
education in the SUD group). The study is also limited
because we only administered three cognitive tests (MOT,
PAL and SWM) to patients, and consequently, this may
have led us to underestimate the impact of global cognition
on community functioning in the three groups. Indeed,
meta-analyses have revealed that functional outcome in
schizophrenia is best predicted by immediate and delayed
verbal memory, followed by card sorting (executive func-
tioning) and attention (Green et al. 2000). Moreover, the
present study not find a relationship between SWM and
community functioning in SCZ or SUD patients, as has
been previously reported in the literature (Saperstein et al.
2006; Mazhari et al. 2010; Grant et al. 2012). A recent
meta-analysis (n = 2692) revealed a small significant
relationship (u, = 0.22; p = 0.01) between community
functioning and working memory (Fett et al. 2011). One
reason for these differences may be the disparate nature of
the scales(s) used to assess community functioning or
heterogeneous nature of cognitive deficits in schizophrenia
(Fioravanti et al. 2005).

Despite these limitations, however, this is the first study
of its kind to compare the predictors of community func-
tioning in substance abusers with and without schizophre-
nia and in non-abusing schizophrenia patients, and the first
to consider cognition as a predictor of community func-
tioning in DD patients. The results described here may
have clinical implications as they suggest that clinicians
have to target different clinical manifestations if they want
to have an impact on the functioning of patients. More
precisely, our results suggest that cognition should be
among the top treatment priorities in SCZ patients (Prou-
teau and Doron 2008; Green et al. 2000), whereas the key
treatment targets in DD patients should be substance abuse
and depression. Future studies will need to replicate the
current findings, using prospective research designs. Future
studies should also measure additional variables such as
problem solving skills for independent living, immediate
and delayed verbal memory, and social reasoning, in order
to get a more comprehensive picture of the predictors of
community functioning.
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