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Abstract
The aim of the study was to investigate trajectories of social functioning in young people
with first-episode psychosis (FEP) with and without cannabis misuse using a secondary
analysis of data from the Episode-II trial. Forty-two young people with FEP and comorbid
cannabis use disorder were compared with 39 young people with FEP but without a cannabis use disorder. Social functioning was assessed every 6 months during a 30-month follow-up. Multilevel linear growth curve modeling was used to compare the social functioning
trajectories over time for those with and without cannabis misuse. Cannabis misuse was not
associated with social functioning at baseline assessment. Over a 30-month follow-up, FEP
patients without cannabis disorder showed significant improvements in their social functioning, whereas patients with cannabis misuse at baseline displayed no such improvement.
Patients with and without cannabis misuse differed significantly in their levels of social functioning after 24 months. Similar results were obtained after adjusting for potential confounders (i.e., age, gender, negative symptoms, premorbid functioning, DSM-IV diagnoses,
baseline social functioning and other substance use). In the context of a specialized early
intervention service, patients with cannabis misuse at baseline did not attain the improvements in social outcomes observed in their counterparts without cannabis misuse. There is
a need to develop effective interventions to reduce cannabis misuse to ultimately improve
social outcomes in young people with psychosis.

Introduction
Cannabis is the most widely used illicit substance in the world: there are about 180 million cannabis users worldwide [1]. People with psychotic disorders have higher rates of cannabis use
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compared with the population at large [2]. As a result, cannabis use disorders are common in
schizophrenia patients, particularly in younger and first-episode patient samples [3].
While systematic reviews of cannabis use in psychosis have shown that people who have
used cannabis have an increase in incidence of psychosis of about 40% [4], the impact of cannabis use on the outcome of patients already suffering from psychotic disorders remains unclear.
The use of cannabis is fairly consistently associated with increased risk of relapse or rehospitalisation and with decreased treatment adherence. However, evidence for associations with other
treatment outcomes is rather equivocal [5].
Although social dysfunction is a core feature of psychotic disorders, little attention has been
paid until recently to the impact of cannabis use on social impairments. The few longitudinal
studies that have examined this relationship in psychotic disorders have largely supported the
notion that cannabis use has a detrimental effect on social outcomes [6–9]. However, some
studies have not found this association [10,11], and some have found that social outcome was
predicted by changes in cannabis use over time [12,13] or that negative social outcomes were
associated with persistent cannabis use rather than with baseline status [14]. These divergent
findings may be explained by methodological differences such as disparity in the samples, the
time between assessments, or in the covariates used to control for potential confounders (e.g.,
illness severity or baseline social functioning). It has been recommended that research in this
realm should have a longitudinal design, with repeated measures as well as adjustment for
baseline levels of the outcome measure and other relevant confounding variables [5].
The aim of this study was to examine the predictive value of cannabis misuse at baseline on
social functioning, and the potentially different social functioning trajectories of those with
cannabis misuse compared to those with no cannabis misuse in a sample of young remitted
FEP patients over a period of 30 months.

Method
Participants
In the present study we analysed data from all 81 participants in the Episode II trial as one cohort. The Episode II trial compared Treatment as Usual (TAU) with a combined family and individual Relapse Prevention Treatment (RPT) plus TAU within two specialist FEP services.
There were 6 assessment time points: baseline, 7, 12, 18, 24, and 30 months [15–18]. Patients
from the Early Psychosis Prevention and Intervention Centre (EPPIC) in Melbourne and from
JIGSAW, Barwon Health in Geelong, Victoria, Australia, were recruited between November
2003 and May 2005. The study inclusion criteria were a diagnosis of a first episode of a Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition—Text Revision (DSM-IV-TR)
psychotic disorder [19], less than 6 months of prior treatment with antipsychotic medications,
age 15–25 years inclusive, and remission on positive symptoms of psychosis. Remission was defined as 4 weeks or more of scores of 3 (mild) or below on the subscale items hallucinations, unusual thought disorder, conceptual disorganization, and suspiciousness on the expanded
version of the Brief Psychiatric Rating Scale [BPRS; 20]. Exclusion criteria were ongoing active
positive psychotic symptoms, severe intellectual disability, inability to converse in or read English, and participation in previous CBT trials.

Ethics Statement
The study was approved by the Northwestern Mental Health and the Barwon Health Research
and Ethics Committees. All patient participants provided written informed consent.
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Assessment
The Structured Clinical Interview for DSM-IV (SCID), including psychoses, substance dependence and abuse, mood disorders and personality disorders was completed at baseline [21].
Symptom measures included the Montgomery–Åsberg Depression Rating Scale [MADRS; 22],
which provides a measure of the severity of depressive symptoms; the BPRS, which provides severity ratings across a broad range of psychotic and non-psychotic symptoms; and the Scale for
the Assessment of Negative Symptoms [SANS; 23], a measure of negative symptoms. The Premorbid Adjustment Scale (PAS) was used to evaluate pre-morbid functioning [24]. To focus
on early adjustment, we created an average score for social and academic domains based only
on the first three areas of development (i.e. childhood, early adolescence, late adolescence).
Full-Scale IQ (FSIQ) was estimated based on the performance on the Wechsler Test of Adult
Reading (WTAR) [25].
Social functioning was assessed using the Social and Occupational Functioning Assessment
Scale (SOFAS [26]). The SOFAS was developed as an additional AXIS V clinician-rated measure of global social and occupational functioning, and is not directly influenced by the overall
severity of the individual's psychological symptoms. The SOFAS yields an overall score of current functioning ranging from 0 to 100, with lower scores representing lower functioning. This
scale has been used as a measure of functional outcome in FEP studies [27].
Cannabis misuse was defined as meeting DSM-IV-TR criteria for cannabis abuse or dependence at baseline assessment which was assessed by the SCID. Problematic cannabis use at
each subsequent time point was determined using the Alcohol, Smoking and Substance Involvement Screening Test (ASSIST [28]). The ASSIST is a valid screening test for psychoactive
substances in individuals who use a number of different substances and a valid measure of severity of dependence for the substance that is most problematic for the person concerned. The
validity of this scale has been proven across different cultures, including the Australian context
[29]. A cut-off score of  2 has been demonstrated to have the best sensitivity and specificity
for DSM-IV cannabis use disorder among people with FEP [30]. Using baseline data of this
study, a cutoff score in the ASSIST set at  2 had a sensitivity of 83% and a specificity of 87%
for the diagnosis of cannabis disorder [31]. Sensitivity and specificity values above 0.8 are considered optimal for screening tools [32].

Statistical analyses
To compare patients with and without cannabis misuse at each assessment, we used Student's
t-test and the chi-square test, as appropriate. In the instance of notably skewed distributions,
logarithmic or square root transformations were performed. Analyses were performed using
SPSS − version 18.0 (SPSS Inc).
To compare change trajectories of social functioning over time for each cannabis group, we
used multilevel linear growth curve modeling [33], estimated using HLM 7.01 (SSI Inc.). Thus,
measurement occasion (i.e., time) was a within-person predictor and baseline cannabis disorder diagnosis was a between-person predictor. The Level-1 (within-person) model equation
was as follows:
SOFASti ¼ p0i þ p1i  ðTimeti Þ þ eti
Here, a person i’s SOFAS score at assessment t is modeled as a function of an intercept (π0i)
and a slope (π1i) representing the linear effect of time (Timeti: 0 = baseline, 5 = 30 months, with
equal intervals for each intermediate follow-up). Thus, the Level-1 intercept (π0i) reﬂects person i’s baseline level of social functioning (i.e., SOFAS at Timeti = 0), whereas the Level-1 slope
(π1i) reﬂects person i's rate of change in SOFAS over 30 months. The intercept and slope were
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allowed to vary randomly across persons and modeled as a function of cannabis disorder
group at Level-2, as follows:
p0i ¼ b00 þ b01 ðCannabis Misusei Þ þ r0i
p1i ¼ b10 þ b11 ðCannabis Misusei Þ þ r1i
Here, the Level-1 intercept and slope were modeled as function of a dummy variable, Cannabis
Misusei (1 = cannabis misuse; 0 = no cannabis misuse), indicating whether person i was diagnosed with a DSM-IV cannabis use disorder at baseline. Thus, β00 is an estimate of SOFAS at
baseline among FEP patients without cannabis disorder, whereas β01 represents how much patients with cannabis disorder differ from those without cannabis disorder in terms of baseline
SOFAS. Similarly, β10 is an estimate of the rate of change in SOFAS over the 30-month followup among individuals without cannabis misuse disorder, whereas β11 reﬂects the difference in
SOFAS change trajectory among patients with a cannabis misuse disorder.

Results
Descriptive statistics and group differences in baseline characteristics
Forty-two (51.9%) patients had a baseline DSM-IV diagnosis of cannabis use disorder (abuse or
dependence). Demographic and other baseline characteristics for the entire sample and separately by cannabis disorder group are presented in Table 1. As shown in Table 1, the cannabis
groups differed on a number of baseline measures. Specifically, relative to patients without cannabis misuse, a (marginally) significantly higher proportion of patients with cannabis disorder
were: a) assigned to the RPT condition (p = .096); b) diagnosed with schizophrenia (p = .005),
bipolar disorder (p = .048), or substance-induced psychotic disorder (p = .089); and c)
diagnosed with amphetamine misuse (p = .003), hallucinogen misuse (p = .003), or cocaine misuse (p = .089). In contrast, cannabis disorder patients were less likely to be diagnosed with psychotic disorder not otherwise specified (p = .030), or a major depressive episode with psychotic
features (p = .059). Finally, patients in the cannabis misuse group were taking significantly
higher doses, calculated using chlorpromazine (CPZ) equivalents, of antipsychotic medication
(p <. 020) and were significantly older than patients without a baseline cannabis disorder diagnosis (p = .032). There were no other group differences on demographics, diagnoses, or measures of baseline functioning.

Group differences in social functioning (SOFAS) at each assessment
Fig 1 displays mean SOFAS scores (and 95% Confidence Intervals) for FEP patients with and
without comorbid cannabis disorder diagnosis at each assessment from baseline to 30-month
follow-up. Patients with and without cannabis disorder did not differ significantly in their social functioning at baseline (p = .763; see Table 1), or at the 6-month, 12-month, or 18-month
follow-ups (ps >. 12). However, after 24 months, patients with a baseline diagnosis of cannabis disorder had significantly lower social functioning than those without cannabis disorder,
Mdiff = −12.17; SEdiff = 4.80, t(56) = −2.54, p = .014, and this difference remained significant at
30-month follow-up, Mdiff = −11.09; SEdiff = 5.21, t(51) = −2.13, p = .038 (see Fig 1). These results suggest that FEP patients with and without cannabis disorder showed different trajectories of social functioning over 30 months.
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Table 1. Demographic and baseline clinical characteristics of the total sample and by cannabis misuse group.
Total Sample
(N = 81)
Dichotomous variables

n

%

Cannabis misuse
(n = 42)
n

%

No Cannabis
misuse (n = 39)
n

%

Test of group difference

Treatment group (RPT)

41

50.6

25

59.5

16

41.0

χ2(1, N = 81) = 2.77, p = .096

Gender (male)

51

63.0

30

71.4

21

53.8

χ2(1, N = 81) = 2.68, p = .102

Employment status (unemployed)

35

43.2

20

47.6

15

38.4

χ2(1, N = 81) = 0.69, p = .406

Psychotic disorder diagnosis
Schizophrenia

27

33.3

20

47.6

7

17.9

χ2(1, N = 81) = 8.01, p = .005

Schizophreniform disorder

9

11.1

3

7.1

6

15.4

χ2(1, N = 81) = 1.39, p = .238

Schizoaffective disorder

4

4.9

1

2.4

3

7.7

χ2(1, N = 81) = 1.22, p = .270

Major depression with psychotic features

9

11.1

2

4.8

7

17.9

χ2(1, N = 81) = 3.56, p = .059

Bipolar disorder

4

4.9

4

9.5

0

0.0

χ2(1, N = 81) = 3.91, p = .048

Delusional disorder

1

1.2

1

2.4

0

0.0

χ2(1, N = 81) = 0.94, p = .332

Substance-induced psychotic disorder

3

3.7

3

7.1

0

0.0

χ2(1, N = 81) = 2.89, p = .089

Psychotic disorder not otherwise speciﬁed

24

29.6

8

19.0

16

41.0

χ2(1, N = 81) = 4.69, p = .030

20

24.7

12

28.6

8

20.5

χ2(1, N = 81) = 0.71, p = .401

Other substance use diagnosis
Alcohol
Cocaine

3

3.7

3

7.1

0

0.0

χ2(1, N = 81) = 2.89, p = .089

Opioid

6

7.4

4

9.5

2

5.1

χ2(1, N = 81) = 0.57, p = .450

Amphetamine

15

18.5

13

31.0

2

5.1

χ2(1, N = 81) = 8.94, p = .003

Hallucinogen

12

14.8

11

26.2

1

2.6

χ2(1, N = 81) = 8.95, p = .003

Inhalant

2

2.5

2

4.8

0

0.0

χ2(1, N = 81) = 1.90, p = .168

Sedative, hypnotic or anxiolytic

1

1.2

1

2.4

0

0.0

χ2(1, N = 81) = 0.94, p = .332

Polysubstance

2

2.5

1

2.4

1

2.6

χ2(1, N = 81) = 0.00, p = .985

Other

1

1.2

1

2.4

0

0.0

χ2(1, N = 81) = 0.94, p = .332

Continuous variables

M

SD

M

SD

M

SD

Test of group difference

Age

20.11

3.05

20.81

2.53

19.36

3.40

t(69.99) = 2.17, p = .0.34a

Years of education

12.06

1.77

12.14

1.62

11.97

1.94

t(79) = 0.43, p = .671

FSIQb,e

98.19

8.91

98.63

7.86

97.71

10.01

t(71) = 0.44, p = .663

PAS (average)b

0.29

0.16

0.30

0.16

0.28

0.17

t(62) = 0.59, p = .557

DUPb,d

384.81

567.95

418.49

630.71

349.09

500.16

t(66) = 0.01, p = .991c

BPRS

34.81

7.48

35.67

7.62

33.90

7.32

t(79) = 1.12, p = .265c

SANS

4.60

3.49

4.40

3.61

4.82

3.39

t(79) = -0.53, p = .596

MADRS

10.43

9.13

11.43

10.14

9.36

7.88

t(79) = 1.02, p = .311

SOFAS

63.17

15.89

63.69

17.50

62.62

14.17

t(79) = 0.30, p = .763

Antipsychotic dosage (CPZ equivalents)

382.35

285.53

446.26

348.56

299.27

139.06

t(52.41) = 2.397, p = .020a

Note: DUP, Duration of Untreated Psychosis; FSIQ, Full Scale IQ (see the text for tests abbreviations).
a
t-test reported with correction for unequal group variances
b

Due to missing data, DUP n = 68 (35 & 33 per group); premorbid IQ n = 73 (38 & 35 per group); PAS n = 64 (36 & 28 per group);

c

t-test based on logarithmic-transformed data due to the skewness of the raw data.
d
Estimated on the basis of time between onset of symptoms and entry into the service.
e

Estimated by the Wechsler Test of Adult Reading.

doi:10.1371/journal.pone.0122404.t001

Group differences in social functioning (SOFAS) change trajectories
over the 30-month follow-up
To directly compare the trajectories of social functioning over the 30-month follow-up for patients with and without a comorbid cannabis misuse, we used a multilevel linear growth curve

PLOS ONE | DOI:10.1371/journal.pone.0122404 April 7, 2015

5 / 14

Cannabis Misuse and Social Functioning in FEP

Fig 1. Mean social functioning (SOFAS) scores by cannabis group at each time-point. Error bars represent 95% Confidence Intervals. Differences
between cannabis disorder groups at 24 and 30 months are statistically significant at p <.05.
doi:10.1371/journal.pone.0122404.g001

model (see above). Results of this analysis are displayed in Table 2, and revealed no effect of
cannabis misuse on the intercept (p = .387), indicating that cannabis misuse was not associated with social functioning (SOFAS) at baseline (see also t-test in Table 1). However, cannabis
disorder was significantly negatively related to the slope of time (p = .002), indicating that patients with cannabis misuse showed lesser change in social functioning over time (see Table 2,
Model 1). A further simple slopes analysis revealed that whereas a significant improvement in
social functioning over time was observed among patients without cannabis misuse, B = 2.68,
t(79) = 5.14, p <. 001, 95% CI [1.65, 3.72], patients diagnosed with cannabis misuse showed
no significant change in their level of social functioning over the 30-month follow-up,
B = –0.12, t(79) = –0.18, p = .858, 95% CI [–1. 50, 1.25]. Fig 2 displays the simple slopes (with
95% CIs) reflecting change in social functioning over time for each group.
According to the ASSIST scale, 14 (17.3%) subjects changed their pattern of cannabis misuse over the 30 months follow up. Eleven of those 14 subjects changed from cannabis misuse to
no cannabis misuse (i.e., their ASSIST− cannabis score was  2 at baseline but decreased
to < 2 at 30-month follow-up). The remaining three subjects, who did not meet criteria for
cannabis misuse (based on DSM criteria) at baseline, were classified as problematic users
(based on ASSIST − cannabis scale) at 30 months follow-up. The small sample size for these
subgroups precludes a separate statistical analysis. However, the main analyses were rerun
without these 14 subjects and similar results were obtained to those reported above: patients
without cannabis disorder showed significant improvement over time in SOFAS, B = 2.84, t
(37) = 4.52, p <. 001, 95% CI [1.57, 4.12], whereas patients diagnosed with comorbid cannabis
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Table 2. Results of Separate Multilevel Linear Growth Curve Models Predicting Change in Social Functioning over 30-Months from Cannabis Misuse and other Baseline Measures Individually.
95% CI
Predictor / Parameter
Model 1

Model 2

Model 3

Model 4

Model 5

Model 6

Model 7

Model 8

Model 9

Model 10

Model 11

Model 11

Estimate (SE)

LL

UL

p

Cannabis misuse
Effect on intercept (β01)

2.68 (3.08)

–3.45

8.81

.387

Effect on slope (β11)

–2.81 (0.87)

–4.54

–1.08

.002

Treatment group
Effect on intercept (β01)

–2.64 (3.12)

–8.85

3.57

.400

Effect on slope (β11)

0.06 (0.96)

–1.85

1.98

.946

Schizophrenia
Effect on intercept (β01)

–10.12 (2.95)

–16.00

–4.25

<. 001

Effect on slope (β11)

–1.03 (1.02)

–3.07

1.00

.315

MDEP
Effect on intercept (β01)

0.64 (4.30)

–7.92

9.20

.882

Effect on slope (β11)

0.92 (1.13)

–1.33

3.17

.417

Effect on intercept (β01)

11.72 (3.29)

5.17

18.27

<. 001

Effect on slope (β11)

–1.80 (0.74)

–3.28

–0.33

.017

Effect on intercept (β01)

2.34 (12.09)

–21.73

26.41

.847

Effect on slope (β11)

–0.91 (0.98)

–2.86

1.03

.353

Bipolar disorder

SIPD

PDNOS
Effect on intercept (β01)

0.02 (3.42)

–6.79

6.84

.995

Effect on slope (β11)

0.73 (1.12)

–1.50

2.96

.516

Effect on intercept (β01)

10.52 (5.52)

–0.47

21.51

.060

Effect on slope (β11)

–3.82 (1.93)

–7.67

0.02

.051

Effect on intercept (β01)

1.78 (4.94)

–8.05

11.62

.719

Effect on slope (β11)

–0.16 (1.20)

–2.54

2.22

.895

Effect on intercept (β01)

–2.59 (4.54)

–11.63

6.46

.571

Effect on slope (β11)

–1.86 (1.59)

–5.02

1.30

.246

Cocaine misuse

Amphetamine misuse

Hallucinogen misuse

Age
Effect on intercept (β01)

–0.62 (0.46)

–1.54

0.30

.184

Effect on slope (β11)

–0.10 (0.14)

–0.38

0.18

.479

Effect on intercept (β01)

–8.32 (6.01)

–20.31

3.67

.171

Effect on slope (β11)

–1.84 (1.73)

–5.30

1.62

.293

Antipsychotic dosage

Note.
MDEP = major depressive episode with psychotic features.
SIPD = substance-induced psychotic disorder.
PDNOS = psychotic disorder not otherwise speciﬁed.
Approx. df = 79 for all models except antipsychotic dosage, where df = 67 due to missing data
doi:10.1371/journal.pone.0122404.t002
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Fig 2. Model predicted change trajectories of social functioning (SOFAS) from baseline to 30 months by cannabis group. Dashed lines represent
95% Confidence Intervals.
doi:10.1371/journal.pone.0122404.g002

disorder at baseline showed no significant change in social functioning over the course of the
30-month follow-up, B = –0.96, t(37) = –1.02, p = .315, 95% CI [–2.88, 0.95].

Controlling for possible confounding variables
Cannabis misuse was associated with other baseline variables (see Table 1), which may themselves have been related to changes in social functioning over time and could therefore account
for the effect of cannabis misuse. To explore this, we ran additional multilevel growth curve
analyses with each baseline variable that was associated with cannabis misuse at p <. 10 (see
Table 1). These models were identical to the first multilevel growth curve model (see model
equations, above). However, at Level-2 cannabis misuse was replaced with one of the following
baseline measures: treatment group. schizophrenia diagnosis, bipolar disorder diagnosis, substance-induced psychotic disorder diagnosis, psychotic disorder not otherwise specified diagnosis, cocaine misuse diagnosis, amphetamine misuse diagnosis, hallucinogen misuse
diagnosis, age, or antipsychotic medication dosage. Separate models were conducted with each
variable entered individually as a predictor at Level-2.
Results of these separate models are displayed in Table 2. Results of Model 3 revealed a significant negative effect of schizophrenia diagnosis on the intercept (p <. 001), meaning that patients diagnosed with schizophrenia had lower social functioning at baseline compared with
other patients. However, schizophrenia diagnosis was not significantly related to the SOFAS
change slope (p = .315). Results of Model 5 showed that bipolar disorder diagnosis was
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positively related to the intercept (p <. 001), indicating that patients with bipolar disorder had
significantly better baseline social functioning compared with other patients. However, bipolar
disorder diagnosis was also related negatively to the change slope (p = .017), such that patients
with bipolar disorder showed less improvement in their social functioning over time than
other patients. Finally, results of Model 8 revealed marginally significant effects of cocaine misuse diagnosis on the intercept (p = .060) and slope (p = .051), which were positive and negative,
respectively. Thus, similar to the findings for bipolar disorder, patients diagnosed with cocaine
misuse began with somewhat higher levels of social functioning and showed somewhat less
change in their social functioning over time.
To assess whether the effect of cannabis misuse on change in social functioning was independent of these possible confounding variables, we ran a final multilevel growth curve model
with cannabis misuse plus all other predictors shown in Table 2. Results of this combined
model are shown in Table 3. Cannabis misuse was still significantly negatively related to the
Table 3. Results of Combined Multilevel Linear Growth Curve Model Predicting Change in Social Functioning over 30-Months from Cannabis Misuse and other Baseline Measures Simultaneously.
95% CI
Predictor / Parameter

Estimate (SE)

LL

UL

p

Effect on Intercept
Cannabis misuse (β01)

8.78 (3.93)

0.90

16.66

.030

Treatment group (β02)

–5.18 (3.38)

–11.96

1.59

.131

Schizophrenia (β03)

–16.76 (4.60)

–25.98

–7.53

<.001

MDEP (β04)

–9.10 (6.31)

–21.74

3.54

.155

Bipolar disorder (β05)

–4.79 (7.70)

–20.22

10.63

.536

SIPD (β06)

–23.15 (10.02)

–43.22

–3.08

.025

PDNOS (β07)

–10.66 (4.66)

–20.01

–1.32

.026

Cocaine (β08)

15.98 (8.37)

–0.79

32.76

.061

Amphetamine (β09)

1.27 (5.09)

–8.92

11.46

.804

Hallucinogen (β010)

–5.88 (5.59)

–17.07

5.31

.297

Age (β011)

–0.73 (0.59)

–1.91

0.46

.224

Antipsychotic medication (β012)

–8.10 (6.31)

–20.75

4.54

.205

Effect on Slope
Cannabis misuse (β11)

–3.21 (1.37)

–5.95

–0.47

.023

Treatment group (β12)

0.96 (1.18)

–1.40

3.33

.419

Schizophrenia (β13)

0.02 (1.56)

–3.11

3.16

.988

MDEP (β14)

0.83 (2.09)

–3.36

5.02

.693

Bipolar disorder (β15)

–0.62 (2.46)

–5.54

4.30

.801

SIPD (β16)

–0.02 (3.28)

–6.59

6.54

.994

PDNOS (β17)

0.28 (1.58)

–2.88

3.44

.858

Cocaine (β18)

–3.08 (2.66)

–8.41

2.25

.252

Amphetamine (β19)

2.01 (1.64)

–1.28

5.30

.227

Hallucinogen (β110)

–1.15 (1.86)

–4.88

2.58

.538

Age (β111)

0.11 (0.20)

–0.29

0.51

.592

Antipsychotic medication (β112)

0.29 (2.03)

–3.79

4.36

.888

Note. MDEP = major depressive episode with psychotic features.
SIPD = substance-induced psychotic disorder.
PDNOS = psychotic disorder not otherwise speciﬁed.
Approx. df = 56.
doi:10.1371/journal.pone.0122404.t003
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SOFAS change slope (p = .023) even after controlling for all other baseline measures that were
(marginally) significantly associated with cannabis misuse. Thus, independent of other baseline
characteristics associated with cannabis misuse, patients diagnosed with cannabis disorder
showed significantly lower improvement in social functioning over time. No other baseline variables were significantly associated with the SOFAS change slope.

Discussion
The profile of our sample, FEP patients with an average age of 20 years, is one of high risk for
cannabis misuse. In fact, half of our sample had a cannabis use disorder diagnosed at baseline.
Although cannabis misuse was not associated with social functioning at baseline assessment, it
was an independent predictor of long-term social functioning. Over a 30-month follow-up,
FEP patients without cannabis misuse showed significant improvements in their social functioning, whereas patients who had been diagnosed with cannabis disorder at baseline displayed
no such improvement. Cannabis misuse was still significantly associated with social functioning change over the 30-month follow-up even after controlling for all other baseline potential
confounders, including pharmacological and psychological treatments.. While patients with
and without cannabis disorder showed divergent social functioning trajectories from the first
follow-up, the patient groups only differed significantly in their levels of social functioning
after 24 months.
In agreement with our results, most recent FEP studies have found a detrimental effect of
cannabis misuse on functioning [6–8]. However, our findings are at odds with other studies
[10,11]. A possible explanation for this discrepancy is that these studies, assessed patients’ social functioning using a quality of life scale or a scale that integrates symptoms and social functioning. Interestingly, another study from the same group [8] found that the relationship
between cannabis and social functioning, when assessed with a quality of life scale, was mediated by symptoms, whereas when assessed in terms of productivity (i.e. being employed or in
school) cannabis use at initial assessment emerged as an independent predictor of functional
outcome at 1-year and 2-year follow-ups. Similarly, the impact of baseline cannabis misuse on
long-term social functioning might be concealed when an overall scale of functioning (which
includes symptoms) is used (for example [11].
While the deleterious effects of cannabis on psychosocial functioning and psychopathology
have been described in young people from the general population [34], the negative impact on
social functioning might be particularly important in young people with recent onset of psychosis, who are known to be prone to psychosocial deterioration. According to the ‘critical period’ hypothesis [35], symptomatic and psychosocial deterioration progresses rapidly during
the early phase of psychosis. In the present study, young people with no problematic cannabis
use significantly improved their social outcomes over time, whereas those with cannabis misuse
did not improve their overall social outcomes. In this sense it may be said that cannabis misuse
precludes patients from the benefits expected from specialized FEP services. Consequently, this
stresses the need to include specific interventions for the management of cannabis misuse in
early intervention services. However, current psychosocial interventions may have limited efficacy in this population [36] and the few available studies of specialized substance abuse treatments for FEP patients have not demonstrated substantially better rates of reduction or
abstinence in substance use compared with non-specialized treatments [37,38]. At the same
time, it is worth noting that some behavioural treatments for drug abuse in people with severe
mental disorders have proven to be efficacious both in reducing substance use and improving
community-functioning [39]. Interestingly, Gonzalez-Pinto et al. [12] found that stopping cannabis use after the first psychotic episode contributed to improvement in long-term functional

PLOS ONE | DOI:10.1371/journal.pone.0122404 April 7, 2015

10 / 14

Cannabis Misuse and Social Functioning in FEP

outcomes. In the present study, the subjects who according to the ASSIST scale stopped their
problematic cannabis use over the 30-month follow up were only 11 (13.6%) out of 81. The
small sample size of this subgroup precludes any reliable analysis.
The means by which cannabis misuse affects social functioning remains to be elucidated. A
potential mechanism by which cannabis misuse prevents social improvements might be by impairing some cognitive processes, which have been associated with functional outcomes in FEP
[40]. However, recent meta-analyses have demonstrated that patients with schizophrenia and a
comorbid cannabis use disorder have the same or lower levels of cognitive impairment as their
non-using counterparts [41,42]. Alternatively, cannabis may affect social outcomes by exacerbating of symptoms or other clinical features. Nevertheless, cannabis has only been inconsistently associated with symptoms and other clinical outcomes, other than relapse and treatment
non-adherence [5]. In the present study symptom severity or treatment adherence were not associated with social functioning. Therefore, it is likely that other variables not analysed in this
study may help to understand the mechanisms underlying the association between cannabis
misuse and social functioning. Speculatively, one possible mechanism is intrinsic motivation.
While the evidence for an amotivational syndrome due to cannabis use in the general population is conflicting [43], the effects in those patients characteristically affected by motivational
deficits (e.g., FEP patients) maybe more pronounced. In support of this idea, intrinsic motivation has been suggested as a decisive mechanism for explaining the relationship between neurocognition and psychosocial functioning in schizophrenia [44].
There are some limitations to this study. First, this study uses a secondary analysis of data
from EPISODE-II, a RCT designed to evaluate the effectiveness of an individual and familybased relapse prevention therapy for relapse prevention in clinically remitted FEP patients. Second, the sample size was modest and the influence of variables with small effect sizes might remain undetected. We have reported confidence intervals to show the uncertainty of the results
following the recommendations of some statisticians [45]. Third, cannabis misuse was determined by a DSM diagnosis, which arguably can only detect the most severe cases of cannabis
misuse. Nevertheless, the percentage of cases detected is not below other first-episodes studies
[3]; on the other hand, there was a high degree of consistency between the DSM-IV cannabis
misuse disorder diagnosis and the ASSIST-cannabis scale, a valid screening tool for the identification of problematic substance use. Fourth, other variables not examined in the present study,
such as specific cognitive dimensions, tobacco use, family support or psychological variables,
may also have an impact in social functioning and should be considered in future studies. Finally, the current findings may be restricted to FEP patients after the remission of acute psychotic symptoms receiving care in a specialized first episode service.
On the whole, this study shows that cannabis misuse was highly prevalent (> 50%) within a
sample of FEP patients after the remission of acute psychotic symptoms. While an overall improvement in social functioning was observed in this sample, in the context of an early intervention service, those patients with baseline cannabis misuse did not improve their long-term
social outcomes during the study period. Therefore, there is a need to develop effective interventions to reduce cannabis misuse and, ultimately, to improve social outcomes, which is an essential goal for specialized services that provide care for young people with psychosis.

Author Contributions
Conceived and designed the experiments: CGB JFG SMC PDM MAJ. Performed the experiments: JFG. Analyzed the data: CGB PK. Contributed reagents/materials/analysis tools: JFG
SMC. Wrote the paper: CGB PK MAJ JFG.

PLOS ONE | DOI:10.1371/journal.pone.0122404 April 7, 2015

11 / 14

Cannabis Misuse and Social Functioning in FEP

References
1.

UNODC (2013) World Drug Report 2013 (United Nations publication, Sales No. E.13.XI.6). Available:
http://www.unodc.org/unodc/secured/wdr/wdr2013/World_Drug_Report_2013.pdf

2.

Regier DA, Farmer ME, Rae DS, Locke BZ, Keith SJ, Judd LL, et al. (1990) Comorbidity of mental disorders with alcohol and other drug abuse. Results from the Epidemiologic Catchment Area (ECA) Study.
JAMA 264: 2511–2518. PMID: 2232018

3.

Koskinen J, Lohonen J, Koponen H, Isohanni M, Miettunen J (2010) Rate of cannabis use disorders in
clinical samples of patients with schizophrenia: a meta-analysis. Schizophr Bull 36: 1115–1130. doi:
10.1093/schbul/sbp031 PMID: 19386576

4.

Moore TH, Zammit S, Lingford-Hughes A, Barnes TR, Jones PB, Burke M, et al. (2007) Cannabis use
and risk of psychotic or affective mental health outcomes: a systematic review. Lancet 370: 319–328.
PMID: 17662880

5.

Zammit S, Moore TH, Lingford-Hughes A, Barnes TR, Jones PB, et al. (2008) Effects of cannabis use
on outcomes of psychotic disorders: systematic review. Br J Psychiatry 193: 357–363. doi: 10.1192/
bjp.bp.107.046375 PMID: 18978312

6.

Clausen L, Hjorthoj CR, Thorup A, Jeppesen P, Petersen L, Bertelsen M, et al. (2014) Change in cannabis use, clinical symptoms and social functioning among patients with first-episode psychosis: a 5year follow-up study of patients in the OPUS trial. Psychol Med 44:117–26. doi: 10.1017/
S0033291713000433 PMID: 23590927

7.

Bahorik AL, Newhill CE, Eack SM (2013) Characterizing the longitudinal patterns of substance use
among individuals diagnosed with serious mental illness after psychiatric hospitalization. Addiction
108: 1259–1269. doi: 10.1111/add.12153 PMID: 23432626

8.

Faber G, Smid HG, Van Gool AR, Wunderink L, van den Bosch RJ, Wiersma D (2012) Continued cannabis use and outcome in first-episode psychosis: data from a randomized, open-label, controlled trial.
J Clin Psychiatry 73: 632–638. doi: 10.4088/JCP.11m07069 PMID: 22394457

9.

Pencer A, Addington J, Addington D (2005) Outcome of a first episode of psychosis in adolescence: a
2-year follow-up. Psychiatry Res 133: 35–43. PMID: 15698675

10.

Addington J, Addington D (2007) Patterns, predictors and impact of substance use in early psychosis:
a longitudinal study. Acta Psychiatr Scand 115: 304–309. PMID: 17355521

11.

Foti DJ, Kotov R, Guey LT, Bromet EJ (2010) Cannabis use and the course of schizophrenia: 10-year
follow-up after first hospitalization. AJ Psychiatry 167: 987–993.

12.

Gonzalez-Pinto A, Alberich S, Barbeito S, Gutierrez M, Vega P, Ibáñez B, et al. (2011) Cannabis and
first-episode psychosis: different long-term outcomes depending on continued or discontinued use.
Schizophr Bull 37: 631–639. doi: 10.1093/schbul/sbp126 PMID: 19915168

13.

Barrowclough C, Emsley R, Eisner E, Beardmore R, Wykes T (2013) Does change in cannabis use in
established psychosis affect clinical outcome? Schizophr Bull 39: 339–348. doi: 10.1093/schbul/
sbr152 PMID: 22037770

14.

Schimmelmann BG, Conus P, Cotton S, Kupferschmid S, McGorry PD, Lambert M (2012) Prevalence
and impact of cannabis use disorders in adolescents with early onset first episode psychosis. European
Psychiatry 27: 463–469. doi: 10.1016/j.eurpsy.2011.03.001 PMID: 21616646

15.

Gleeson JF, Cotton SM, Alvarez-Jimenez M, Wade D, Crisp K, Newman B, et al. (2010) Family outcomes from a randomized control trial of relapse prevention therapy in first-episode psychosis. J Clin
Psychiatry 71: 475–483. doi: 10.4088/JCP.08m04672yel PMID: 20021994

16.

Gleeson JF, Cotton SM, Alvarez-Jimenez M, Wade D, Gee D, Crisp K, et al. (2009) A randomized controlled trial of relapse prevention therapy for first-episode psychosis patients. J Clin Psychiatry 70:
477–486. PMID: 19323964

17.

Gleeson JF, Cotton SM, Alvarez-Jimenez M, Wade D, Gee D, Crisp K, et al. (2013) A randomized controlled trial of relapse prevention therapy for first-episode psychosis patients: outcome at 30-month follow-up. Schizophr Bull 39: 436–448. doi: 10.1093/schbul/sbr165 PMID: 22130905

18.

Alvarez-Jimenez M, Gleeson JF, Cotton S, Wade D, Gee D, Pearce T, et al. (2009) Predictors of adherence to cognitive-behavioural therapy in first-episode psychosis. Can J Psychiatry 54: 710–718. PMID:
19835678

19.

APA APA (1994) Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV).
Washington, DC: American Psychiatric Press.

20.

Lukoff D, Liberman RP, Nuechterlein KH (1986) Symptom monitoring in the rehabilitation of schizophrenic patients. Schizophr Bull 12: 578–602. PMID: 3810065

PLOS ONE | DOI:10.1371/journal.pone.0122404 April 7, 2015

12 / 14

Cannabis Misuse and Social Functioning in FEP

21.

First M, Spitzer R, Williams J, Gibbon M (1997) Structured Clinical Interview for DSM-IV Axis II Personality Disorders (SCID-II) User’s guide and Interview. Washington, DC: American Psychiatric Press.

22.

Montgomery SM (1979) Depressive symptoms in acute schizophrenia. Prog Neuropsychopharmacol
3: 429–433. PMID: 400999

23.

Andreasen NC (1984) Scale for the Assessment of Negative Symptoms (SANS). Iowa City, IA: University of Iowa.

24.

Cannon-Spoor HE, Potkin SG, Wyatt RJ (1982) Measurement of premorbid adjustment in chronic
schizophrenia. Schizophr Bull 8: 470–484. PMID: 7134891

25.

Ginsberg J (2003) Wechsler test of adult reading. Applied Neuropsychology: 182–184.

26.

Goldman HH, Skodol AE, Lave TR (1992) Revising axis V for DSM-IV: a review of measures of social
functioning. Am J Psychiatry 149: 1148–1156. PMID: 1386964

27.

Cassidy CM, Norman R, Manchanda R, Schmitz N, Malla A (2010) Testing definitions of symptom remission in first-episode psychosis for prediction of functional outcome at 2 years. Schizophr Bull 36:
1001–1008. doi: 10.1093/schbul/sbp007 PMID: 19321629

28.

WHO ASSIST Working Group (2002) The Alcohol, Smoking and Substance Involvement Screening
Test (ASSIST): development, reliability and feasibility. Addiction 97: 1183–1194. PMID: 12199834

29.

Newcombe DA, Humeniuk RE, Ali R (2005) Validation of the World Health Organization Alcohol, Smoking and Substance Involvement Screening Test (ASSIST): report of results from the Australian site.
Drug Alcohol Rev 24: 217–226. PMID: 16096125

30.

Hides L, Cotton SM, Berger G, Gleeson J, O'Donnell C, Proffitt T, et al. (2009) The reliability and validity
of the Alcohol, Smoking and Substance Involvement Screening Test (ASSIST) in first-episode psychosis. Addict Behav 34: 821–825. doi: 10.1016/j.addbeh.2009.03.001 PMID: 19324499

31.

Gonzalez-Blanch C, Gleeson JF, Cotton SM, Crisp K, McGorry PD, Alvarez-Jimenez M (2015) Longitudinal relationship between expressed emotion and cannabis misuse in young people with first-episode
psychosis. European Psychiatry 30: 20–25. doi: 10.1016/j.eurpsy.2014.07.002 PMID: 25174270

32.

Portney LG, Watkins MP (2000) Foundations of clinical research: Applications to practice. NJ: Prentice-Hall, Upper Saddle River.

33.

Bolger N, Laurenceau J-P (2013) Intensive longitudinal methods: An introduction to diary and experience sampling research. New York: Guilford.

34.

Rey JM, Martin A, Krabman P (2004) Is the party over? Cannabis and juvenile psychiatric disorder: the
past 10 years. J Am Acad Child Adolesc Psychiatry 43: 1194–1205. PMID: 15381886

35.

Birchwood M, Todd P, Jackson C (1998) Early intervention in psychosis. The critical period hypothesis.
Br J Psychiatry 172: 53–59. PMID: 9534833

36.

Hjorthoj CR, Baker A, Fohlmann A, Nordentoft M (2014) Intervention efficacy in trials targeting cannabis
use disorders in patients with comorbid psychosis systematic review and meta-analysis. Curr Pharm
Des 20: 2205–2211. PMID: 23829367

37.

Wisdom JP, Manuel JI, Drake RE (2011) Substance use disorder among people with first-episode psychosis: a systematic review of course and treatment. Psychiatr Serv 62: 1007–1012. doi: 10.1176/
appi.ps.62.9.1007 PMID: 21885577

38.

Edwards J, Elkins K, Hinton M, Harrigan SM, Donovan K, Athanasopoulos O, et al. (2006) Randomized
controlled trial of a cannabis-focused intervention for young people with first-episode psychosis. Acta
Psychiatr Scand 114: 109–117. PMID: 16836598

39.

Bellack AS, Bennett ME, Gearon JS, Brown CH, Yang Y (2006) A randomized clinical trial of a new behavioral treatment for drug abuse in people with severe and persistent mental illness. Arch Gen Psychiatry 63: 426–432. PMID: 16585472

40.

González-Blanch C, Pérez-Iglesias R, Pardo-Garcia G, Rodríguez-Sánchez JM, Martínez-García O,
Vázquez-Barquero JL, et al. (2010) Prognostic value of cognitive functioning for global functional recovery in first-episode schizophrenia. Psychol Med 40: 935–944. doi: 10.1017/S0033291709991267
PMID: 19751542

41.

Rabin RA, Zakzanis KK, George TP (2011) The effects of cannabis use on neurocognition in schizophrenia: a meta-analysis. Schizophr Res 128: 111–116. doi: 10.1016/j.schres.2011.02.017 PMID:
21420282

42.

Yucel M, Bora E, Lubman DI, Solowij N, Brewer WJ, Cotton SM, et al. (2012) The impact of cannabis
use on cognitive functioning in patients with schizophrenia: a meta-analysis of existing findings and
new data in a first-episode sample. Schizophr Bull 38: 316–330. doi: 10.1093/schbul/sbq079 PMID:
20660494

PLOS ONE | DOI:10.1371/journal.pone.0122404 April 7, 2015

13 / 14

Cannabis Misuse and Social Functioning in FEP

43.

Lynskey M, Hall W (2000) The effects of adolescent cannabis use on educational attainment: a review.
Addiction 95: 1621–1630. PMID: 11219366

44.

Nakagami E, Xie B, Hoe M, Brekke JS (2008) Intrinsic motivation, neurocognition and psychosocial
functioning in schizophrenia: testing mediator and moderator effects. Schizophr Res 105: 95–104. doi:
10.1016/j.schres.2008.06.015 PMID: 18715756

45.

Hoenig JM, Heisey DM (2001) The pervasive fallacy of power calculations for data analysis. Am Stat
55: 19–24.

PLOS ONE | DOI:10.1371/journal.pone.0122404 April 7, 2015

14 / 14

