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Background. Prospective studies on the relationship between course of cannabis use and clinical outcome in patients
with non-affective psychotic disorders are inconclusive. The current study examined whether (1) persistent, recently
started, discontinued and non-cannabis-using patients with a psychotic disorder differed with regard to illness outcome
at 3-year follow-up, and (2) whether timing of cannabis discontinuation was associated with course of clinical outcome.

Method. This 3-year follow-up study was part of a multi-center study in the Netherlands and Belgium (Genetic Risk and
Outcome of Psychosis; GROUP). We used mixed-model analyses to investigate the association between pattern of can-
nabis use and symptoms, global functioning and psychotic relapse.

Results. In our sample of 678 patients, we found persistent users to have more positive and general symptoms, worse
global functioning and more psychotic relapses compared with non-users and discontinued users [Positive and Negative
Syndrome Scale (PANSS) positive, p < 0.001; PANSS general, p < 0.001; Global Assessment of Functioning (GAF) symp-
toms, p = 0.017; GAF disability, p < 0.001; relapses, p = 0.038]. Patients who started using cannabis after study onset were
characterized by worse functioning at baseline and showed an increase in general symptoms (including depression and
anxiety) at the 3-year follow-up (p = 0.005). Timing of cannabis discontinuation was not associated with clinical outcome.

Conclusions. These findings suggest that cannabis use in patients with a psychotic disorder has a long-lasting negative
effect on illness outcome, particularly when persistent. Treatment should focus on discouraging cannabis use.
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Introduction

Cannabis is the most commonly used illicit drug
among patients diagnosed with schizophrenia
(Koskinen et al. 2010). Not surprisingly, the relation-
ship between cannabis use and schizophrenia has
been investigated extensively (van Os et al. 2010).
However, although the relationship between cannabis
use and the development of psychotic symptoms is
well established (Foti et al. 2010; Kuepper et al. 2011),
less is known about the effect of cannabis cessation
or continuation after illness onset.

Several retrospective studies in patients with psy-
chosis have examined changes in symptom severity
after discontinuation of cannabis use (Negrete &

Knapp, 1986; Martinez-Arevalo et al. 1994; Maremmani
et al. 2004; Hinton et al. 2007; Baeza et al. 2009). In most
of these studies, continuation of cannabis use was asso-
ciated with more positive and general symptoms and
lower overall functioning as compared with patients
who discontinued their use (Hinton et al. 2007; Baeza
et al. 2009; Mullin et al. 2012). Surprisingly, discontinu-
ation of cannabis use was only associated with a decline
in positive symptoms and improvement in global func-
tioning and mood in first-episode patients (FEP), but
not in patients with a more established psychotic illness
(Mullin et al. 2012). This may imply that discouraging
cannabis use in the first phase of psychotic disorders is
particularly important, as cessation during this phase
might still help in reversing its long-term negative
consequences.

This hypothesis is supported by the few prospective
studies that have investigated the effect of discontinu-
ation of cannabis use in the first phase of the illness.
While results on the short term are conflicting (Baeza
et al. 2009; Gonzalez-Pinto et al. 2011; Faber et al.
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2012), cessation of cannabis use after the first psychotic
episode has found to be related to better symptomatic
outcome (Grech et al. 2005; Gonzalez-Pinto et al. 2011;
Clausen et al. 2014) and fewer psychotic relapses in
the longer term (Hides et al. 2006).

Results of studies in patients with an established
psychotic disorder are less consistent. Increased canna-
bis use has been related to small increases in psychotic
symptoms in one (Degenhardt et al. 2007), but not in
another study (Barrowclough et al. 2013). The latter
study did, however, show an association between
increased cannabis use and lower global functioning
(Barrowclough et al. 2013). In the one study examining
the association between cannabis use and relapse in a
chronic sample, a relationship was not found
(Caseiro et al. 2012).

In the largest sample to date, we aimed to gain more
insight into the long-term effect of cannabis use in
patients who entered the study within the first 10
years of their psychotic illness. To investigate the re-
lationship between the course of cannabis use and
clinical outcome (symptom severity, global functioning
and number of relapses) we combined retrospective
data on cannabis use before baseline with prospective
data on cannabis use from baseline onwards. We com-
pared patients who used cannabis before baseline and
who persisted their cannabis use during 3-year follow-
up, patients who discontinued their use and patients
who never used cannabis. Unlike previous studies
that examined never, persistent and discontinuing
users, we also evaluated the course of a fourth
group, the ‘recently started cannabis users’, referring
to individuals who started using cannabis after psy-
chosis onset. This fourth group may provide us with
better understanding of the (direct) influence of canna-
bis use on already existing psychotic symptoms and
clinical outcome.

In addition, elaborating on the work of Mullin et al.
(2012), we explored whether early cannabis discontinu-
ation (i.e. within the first 4 years after psychosis onset)
was associated with larger improvement in positive,
negative and general symptoms and global function-
ing, compared with late cannabis discontinuation (>4
years after psychosis onset).

Method

Participants

Data pertain to baseline and 3-year follow-up mea-
sures of GROUP (Genetic Risk and Outcome of
Psychosis), a longitudinal multi-center study in the
Netherlands and Belgium (Korver et al. 2012). In selec-
ted representative geographical areas patients were
identified through clinicians working in psychotic

disorder services whose caseloads were screened
for individuals meeting the inclusion criteria.
Additionally, a group of patients presenting consecu-
tively at these services as either out-patients or
in-patients was recruited for the study. Inclusion
criteria were: (1) being aged between 16 and 50
years; (2) having a diagnosis of non-affective psychotic
disorder according to the Diagnostic and Statistical
Manual of Mental Disorders, fourth edition (DSM-IV)
criteria (APA, 2000); (3) having good command of
the Dutch language; and (4) being able and willing to
providewritten informed consent. The non-affected psy-
chotic disorder was assessed with the Comprehensive
Assessment of Symptoms and History (CASH;
Andreasen et al. 1992) or the Schedules for Clinical
Assessment for Neuropsychiatry version 2.1 (Wing
et al. 1990). In the present study, patients who missed
data on cannabis use at baseline and/or 3-year follow-up
(due to missing interviews and/or drop-out) were
excluded. The study protocol was approved centrally
by the Ethical Review Board of the University Medical
Center Utrecht and subsequently by local review boards
of each participating institute. All subjects gave written
informed consent in accordance with the committee’s
guidelines. For a more detailed overview of the study
protocol, see Korver et al. (2012).

Assessment of cannabis use

Substance use (including cannabis, other illicit drugs
and alcohol) was assessed by means of the
Comprehensive International Diagnostic Interview
(CIDI; World Health Organization, 1990).

Patients were classified into one of four groups ac-
cording to their cannabis use:

(1) Persistent cannabis users – patients who had used
cannabis more than five times lifetime prior to
baseline and more than five times between baseline
and the 3-year follow-up;

(2) Recently started cannabis use – patients who had
not used cannabis lifetime prior to baseline but
did use cannabis more than five times between
baseline and the 3-year follow-up;

(3) Discontinued cannabis users – patients who had
used cannabis more than five times lifetime prior
to baseline but who did not use cannabis at all dur-
ing the 3-year follow-up;

(4) Non-users – patients who had never used
cannabis.

In addition to the assessment of the CIDI, urine was
screened at baseline and at the 3-year follow-up for co-
caine, amphetamine/ecstasy and cannabis to verify self-
report on cannabis use. Patients whose urinalysis dif-
fered from self-report were excluded from the analyses.
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Subsequently, we created two groups based on
cessation of cannabis use early or late in the course
of the disease. Patients with recent-onset psychosis
who had discontinued their use at the 3-year follow-up
were classified as ‘early discontinuers’ and discontin-
ued cannabis users without a recent-onset psychosis
were classified as ‘late discontinuers’. Recent-onset
psychosis was defined by a history of a single psy-
chotic episode and illness duration of <1 year at base-
line assessment.

Assessment of symptoms

The Positive and Negative Syndrome Scale (PANSS;
Kay et al. 1987) was administered to measure severity
of a variety of symptoms, including psychotic symp-
toms. The PANSS consists of three subscales: positive
syndrome scale, negative syndrome scale and general
psychopathology scale. In our analyses we used the
weighted averages sum scores of the subscales of the
PANSS to calculate the difference between baseline
and the 3-year follow-up.

Global functioning was assessed with the Global
Assessment of Functioning (GAF) scale (Jones et al.
1995). The GAF contains two subscales: an assessment
of symptoms and of disability. Both subscales range
from 0 (reflecting severe disability) to 100 (reflecting
no disability).

Information about psychotic relapse between base-
line assessment and the 3-year follow-up was obtained
by asking the patients and by checking medical
records. Psychotic relapse was defined according to
the following criteria: hospitalization for psychosis
and/or a score of 2 or higher according to the CASH
(Andreasen et al. 1992) (indicating mild but unmistak-
ably present) on the following symptoms: delusions,
hallucinations and/or disorganization during the pre-
vious 3 years.

For details regarding training, retraining and inter-
rater reliability for the different instruments, see
Korver et al. (2012).

Statistical analyses

Baseline differences in demographic and clinical
characteristics between the four patient groups, based
on (course of) cannabis use, were tested by means of
one-way analysis of variance, Kruskal–Wallis tests
and χ2 tests. A p value of 0.05 was considered statisti-
cally significant.

The associations between patterns of cannabis use
and symptoms, global functioning and relapse were
assessed by means of linear mixed-model analyses.
In a first step we built separate fixed-effect regression
models with each symptom and functional outcome
variable as the dependent variable. The cannabis

group (persistent, recently started, discontinued and
non-user) was entered as a fixed variable.

In the second step, age, gender, use of other sub-
stances, alcohol use and baseline clinical outcome mea-
sures were added as potential confounders (Zammit
et al. 2008) into the model. All analyses were performed
with SPSS (version 20.0, USA).

Results

Sample characteristics

From 1100 patients included in GROUP, 418 patients
(38.0%) were excluded because data on cannabis use
at baseline and/or follow-up were missing (i.e. missing
interviews at baseline and/or follow-up). Additionally,
four patients were excluded because urinalysis differed
from self-report cannabis use. Excluded patients dif-
fered significantly on the PANSS positive scale
(F1,1040 = 13.064, p < 0.001, d = 0.24), PANSS negative
scale (F1,1039 = 9.922, p = 0.002, d = 0.81), PANSS general
scale (F1,1039 = 16.673, p < 0.001, d = 1.03), GAF symp-
toms (F1,985 = 9.726, p = 0.002, d = 0.91) and GAF dis-
ability (F1,985 = 13.573, p < 0.001, d =−0.24), with
higher symptoms and worse functioning for the
excluded sample, except for GAF disability. The
groups did not differ significantly in terms of age, gen-
der, use of antipsychotic medication and number of
psychotic episodes before inclusion.

The majority of the 678 subjects with baseline and
follow-up measures were male (75.4%) and the mean
age was 27.4 (S.D. = 7.24) years. Of the subjects, 146
were persistent cannabis users (21.5%), 266 discontin-
ued cannabis use during follow-up (39.2%), nine
started using cannabis after study onset (recently
started cannabis use; 1.3%) and 257 reported to
have never used cannabis in their lives (non-users;
37.9%).

The majority of persistent users reported to have
used cannabis on a daily or weekly basis in the year
prior to baseline assessment [daily/weekly, n = 119
(81.5%); less than weekly, n = 27 (18.5%)]. Most of
them continued their frequent use up to the 3-year
follow-up time point [daily/weekly, n = 106 (72.6%);
less than weekly, n = 40 (27.4%)]. Of the discontinued
users, 85 patients (32.0%) still used cannabis in the 12
months prior to baseline [daily/weekly, n = 49
(18.4%); less than weekly, n = 36 (13.5%)]. The remain-
ing 177 discontinued users (66.5%) used cannabis in
their lifetime, but not in the year prior to baseline
[daily/weekly, n = 128 (48.1%); less than weekly, n =
49 (18.4%)].

All recently started cannabis users used cannabis for
the first time after baseline assessment and used at
least five times in the 12 months prior to the 3-year
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follow-up assessment. Six of them (66.6%) used daily
or weekly and three (33.3%) used less than weekly.

Baseline demographic characteristics

As can be seen in Table 1, the four cannabis groups dif-
fered significantly in terms of age and age of psychosis
onset (F3,674 = 5.390, p = 0.001; F3,657 = 5.716, p = 0.001,
respectively), with the recently started user group
being younger and having an earlier onset of the first
psychotic episode. Also a significant between-group
difference was found in alcohol use (F3,659 = 16.717, p
< 0.001). The persistent cannabis user group reported
more alcohol use as compared with recently started
users and non-users. Both gender and use of other
drugs were unequally distributed over the cannabis
status groups [χ2 (3, n = 678) = 0.342, p < 0.001; χ2 (3, n
= 670) = 0.415, p < 0.001, respectively]. The persistent
cannabis users were more often male and more often
used other drugs as compared with the rest of the
sample.

Associations between cannabis course groups and
baseline clinical characteristics

One-way analyses of variance showed between-group
differences in nearly all clinical variables at baseline,
except for PANSS negative symptoms and the number
of experienced psychotic episodes (PANSS positive
scale F3,651 = 9.591, p < 0.001; PANSS general scale
F3,651 = 7.247, p < 0.001; GAF symptoms F3,620 = 8.220,
p < 0.001; GAF disability F3,620 = 9.326, p < 0.001).

Significantly higher symptom scores and lower func-
tioning at baseline were found among persistent as
well as recently started users compared with
non-users. Baseline clinical characteristics are shown
in Table 2.

Relationship between different patterns of cannabis
use and functional outcome after the 3-year
follow-up

Controlling for baseline measures, we found overall
significant differences between the cannabis status
groups for all clinical outcome measures at the 3-year
follow-up, except for the PANSS negative scale score
(PANSS positive scale F3,622 = 7.734, p < 0.001; PANSS
general scale F3,622 = 7.227, p < 0.001; GAF symptoms
F3,518 = 3.435, p = 0.017; GAF disability F3,517 = 6.981, p
< 0.001; number of psychotic episodes F3,601 = 2.833, p
= 0.038). Post-hoc tests for specific group differences
are shown in Table 3. The differences over time in
the PANSS positive, PANSS negative, PANSS general,
GAF symptoms and GAF disability scores for all can-
nabis groups are shown in Figs 1 and 2.

Additionally, we analysed the potential moderating
effect of frequency of cannabis use on clinical outcome
for both the persisting users and the recently started
users. For the recently started cannabis users, we
found that frequency of cannabis use in the 3 years be-
tween baseline and the 3-year follow-up only had a
moderating effect on the number of psychotic relapses.
That is, in this group, daily or weekly cannabis use in
the 3 years between baseline and the 3-year follow-up

Table 1. Baseline demographic characteristics (n = 678)

Persistent
cannabis user
(n = 146)

Discontinued
cannabis user
(n = 266)

Recently started
cannabis user
(n = 9)

Non-user
(n = 257) p

Age, yearsa 26.5 (6.8) 26.7 (5.9) 23.6 (5.5) 28.8 (7.2) 0.001**
Gender, n (% male) 135 (92.5) 223 (83.8) 5 (55.6) 148 (57.6) <0.001***
Other drug useb, n (% yes) 49 (35.0) 17 (6.4) 1 (14.3) 4 (1.6) <0.001***
Alcohol usec, number of drinks per week 10.6 (15.3) 7.1 (9.9) 4.0 (4.7) 3.25 (6.1) <0.001***
Illness durationd, years 3.7 (3.3) 4.6 (4.0) 2.4 (2.7) 4.5 (3.9) 0.078
Age at psychosis onsete, years 22.2 (6.2) 21.5 (5.2) 21.0 (4.0) 23.8 (7.8) 0.001**
Use of antipsychotic medicationf, n (% yes) 100 (80.2) 180 (85.7) 8 (100.0) 167 (86.1) 0.724

Data are given as mean (standard deviation) unless otherwise specified.
a Age range 15–54 years.
b Data were missing for eight subjects.
c Alcohol use range 0–100 drinks per week. Data were missing for 15 subjects.
d Illness duration range 0.02–26.07 years. Data were missing for 29 subjects.
e Age at psychosis onset range 8–50 years. Data were missing for 17 subjects.
f Data were missing for 150 subjects.
** p < 0.005, *** p < 0.001.
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was significantly associated with more psychotic re-
lapse (F1,5 = 22.86, p = 0.005). However, the group that
recently started using cannabis was small and the
moderating effect of frequency in this group could
therefore not be examined.

For the persistent users group, we found a moderat-
ing effect of frequency of cannabis use on GAF dis-
ability, with worse functioning for daily/weekly users
(F1,109 = 4.66, p = 0.033). However, we did not find sign-
ificant associations for any other clinical outcome vari-
able. Furthermore, we analysed the effect of frequency
of cannabis use in the year prior to the 3-year follow-
up with similar results (non-significant associations ex-
cept for GAF disability: F1,109 = 5.92, p = 0.017).

Difference between persistent cannabis users and
discontinued cannabis users on clinical outcome
after the 3-year follow-up

We subsequently focused in more detail on differences
in clinical outcome at the 3-year follow-up between
those who persistently used cannabis and those who
had discontinued their cannabis use during follow-up.
With the exception of PANNS negative symptoms,
persistent users reported more symptoms and worse
functioning as compared with the discontinuation
group (PANSS positive scale F1,403 = 8.04, p = 0.007,
d = 0.28; PANSS general scale F1,403 = 5.12, p = 0.024,
d = 0.24; GAF symptoms F1,355 = 6.195, p = 0.013, d =
−0.28; GAF disability F1,355 = 14.69, p < 0.001, d =
−0.43; number of psychotic episodes F1,390 = 5.51,

p = 0.019, d = 0.24). Clinical outcome characteristics are
shown in online Supplementary Table S1.

Difference between early and late discontinuation of
cannabis use on clinical outcome after the 3-year
follow-up

Finally, we examined whether early or late discontinu-
ation of cannabis was associated with course of clinical
outcome. From the 266 individuals who stopped using
cannabis during follow-up, we could classify 257
patients according to timing of cannabis cessation.
Among those, 47 patients stopped using cannabis
within the first 3 years of psychosis onset and 210
patients stopped using cannabis later in the illness.
We did not find significant differences between early
versus late discontinuation on clinical outcome,
although there was a non-significant tendency for
worse clinical outcome for late discontinuation (for
results, see online Supplementary Table S2).

Discussion

Main findings

In a large sample of patients diagnosed with a psy-
chotic disorder, we prospectively examined the re-
lationship between different patterns of cannabis use
and clinical and functional outcome. Our results sug-
gest that persistent cannabis use has an overall harmful
effect. Patients who started using cannabis after

Table 2. Baseline clinical and functional outcome characteristics

Persistent
cannabis user
(n = 146) (a)

Discontinued
cannabis user
(n = 266) (b)

Recently started
cannabis user
(n = 9) (c)

Non-user
(n = 257) (d) Comparison p

PANSS positivea 1.97 (0.76) 1.79 (0.75) 1.84 (1.36) 1.57 (0.63) a > c > b > d <0.001***
PANSS negativeb 2.01 (0.74) 1.94 (0.87) 1.90 (0.70) 1.88 (0.82) a > b > c > d 0.485
PANSS generalc 1.81 (0.47) 1.75 (0.52) 1.65 (0.50) 1.59 (0.49) a > b > c > d <0.001***
GAF symptomsd 52.65 (16.23) 56.08 (16.37) 52.14 (18.89) 60.69 (15.13) c < a < b < d <0.001***
GAF disabilitye 51.18 (15.59) 54.96 (16.89) 48.00 (13.71) 59.65 (15.19) c < a < b < d <0.001***
Number of psychotic episodes
prior to study onsetf

1.59 (1.02) 1.79 (1.14) 1.33 (0.50) 1.70 (1.08) b > d > a > c 0.186

Data are given as mean (standard deviation). PANSS scores are weighted averages sum scores.
PANSS, Positive and Negative Symptoms Scale; GAF, Global Assessment of Functioning.
a PANSS positive range = 1.00–4.00. Data were missing for 23 subjects.
b PANSS negative range = 1.00–5.57. Data were missing for 23 subjects.
c PANSS general range = 1.00–3.50. Data were missing for 23 subjects.
d GAF symptoms range = 10–100. Data were missing for 54 subjects.
e GAF disability range = 15–100. Data were missing for 54 subjects.
f Data were missing for 17 subjects.
*** p < 0.001.
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Table 3. Post-hoc results of mixed-model analyses: associations between patterns of cannabis use and clinical and functional outcome measuresa

Persistent cannabis users Discontinued cannabis users Recently started cannabis users

B 95% CI p S.E. B 95% CI P S.E. B 95% CI p S.E.

PANSS positiveb,c,d 0.311 0.18 < β < 0.44 <0.001*** 0.07 0.109 0.001 < β < 0.22 0.047* 0.06 0.356 −0.10 < β < 0.81 0.127 0.23
PANSS negativeb,c,e 0.060 −0.10 < β < 0.21 0.454 0.08 −0.032 −0.16 < β < 0.10 0.626 0.63 0.108 −0.43 < β < 0.65 0.695 0.39
PANSS generalb,c,f 0.191 0.10 < β < 0.29 <0.001*** 0.05 0.080 0.001 < β < 0.16 0.047* 0.04 0.483 0.15 < β < 0.82 0.005** 0.17
GAF symptomsc,g −6.04 −9.90 < β <−2.18 0.002** 1.97 −2.79 −6.01 < β <−0.43 0.089 1.64 −8.50 −23.20 < β < 6.21 0.257 7.48
GAF disabilityc,h −7.98 −11.71 < β <−4.25 <0.001*** 1.90 −1.48 −4.60 < β < 1.65 0.354 1.59 −13.22 −27.45 < β < 1.01 0.069 7.24
Relapsec,i 0.208 0.03 < β < 0.38 0.021* 0.09 −0.021 −0.17 < β < 0.12 0.773 0.07 −0.366 −0.24 < β < 0.98 0.239 0.31

CI, Confidence interval; S.E., standard error; PANSS, Positive and Negative Symptoms Scale; GAF, Global Assessment of Functioning.
a Non-user is used as the reference category.
b PANSS scores are weighted averages sum scores.
c Corrected for age, gender, other drug use, alcohol use, age at psychosis onset and the baseline measure.
d Baseline measure = PANSS positive baseline.
e Baseline measure = PANSS negative baseline.
f Baseline measure = PANSS general baseline.
g Baseline measure = GAF symptoms baseline.
h Baseline measure = GAF disability baseline.
i Baseline measure = number of psychotic episodes between onset of the study and follow-up.
* p < 0.05, ** p < 0.005, *** p < 0.001.
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baseline were characterized by less improvement over
time compared with non-users.

Timing of cannabis cessation (i.e. early in the course
of the disorder, versus later in the course of the dis-
order) was not significantly associated with clinical
outcome. Importantly, our results suggest that the
negative impact of cannabis use on the severity of
symptoms may be reversible; discontinuation of can-
nabis use was associated with more improvement in
positive symptoms, general symptoms and global
functioning compared with continued use at any
stage of the illness.

Persistent cannabis use

Patients who reported using cannabis at baseline and
follow-up were characterized by more symptoms and
lower functioning compared with the rest of the sample
at both time points, which is in contrast to findings in
studies of FEP, in which persistent users did not differ
from non-users and discontinued users at baseline
(Stirling et al. 2005; Gonzalez-Pinto et al. 2011). In our
sample, we included both FEP and patients in a later
stage of their psychotic disorder. A longer average his-
tory of cannabis use in our sample compared with FEP
studies may have resulted in an increase in symptoms
and decrease of functioning already present at baseline.

In congruence with Gonzalez-Pinto et al. (2011), our
results indicate a decrease in positive symptoms over
time for all groups. However, in line with Clausen
et al. (2014), we found this improvement to be less sub-
stantial for persistent users compared with discontin-
ued users and non-users. This is possibly due to
direct psychotomimetic effects of recent cannabis use
(D’Souza et al. 2004), caused by increased striatal dopa-
mine release (Howes et al. 2009; Kuepper et al. 2013).
This may also explain why in discontinued users the ef-
fect of cannabis use on positive symptoms is no longer
recognizable. The persistent cannabis-using group
reported significantly more relapses compared with
both non-users and discontinued users. This finding is
in concordance with Linszen et al. (1994) and Zammit
et al. (2008), who also found cannabis use to be asso-
ciated with increased relapse or rehospitalization and
in concordance with Hides et al. (2006) who found con-
tinued users to have a higher rate of psychotic relapse.
Furthermore, all groups (except for the recently started
users) improved on general symptoms and overall func-
tioning, but again the persistent users improved less
substantially compared with discontinued users and
non-users. These results further emphasize the negative
longer-term effect of cannabis on outcome.

Findings regarding the relationship between canna-
bis use and negative symptoms are less clear. Some

Fig. 1. Positive and Negative Symptoms Scale (PANSS) weighted averages. (a) Positive symptoms outcome by cannabis
group; (b) negative symptoms outcome by cannabis group; (c) general symptoms outcome by cannabis group. PANSS scores
are weighted averages sum scores. Means in figures are observed means.

Fig. 2. General Assessment of Functioning Scale by cannabis group. (a) Symptoms outcome; (b) disability outcome. Means in
figures are observed means.
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previous studies found that especially persistent users
tended to report more negative symptoms in the long
term (Gonzalez-Pinto et al. 2011), while FEP studies
found fewer negative symptoms in cannabis users
compared with non-users (Burns et al. 2010). Of note,
these studies only reported differences on a trend
level. In the present study, no specific associations be-
tween cannabis use patterns and negative symptoms
were found, which is in agreement with Clausen
et al. (2014). Overall, this suggests that effects of canna-
bis on negative symptoms may not be as strong as pre-
viously thought.

Apart from the effect that cannabis has on the dopa-
minergic system, there may be several other explana-
tions for the fact that especially continued cannabis
use is associated with worse outcome: cannabis use
has been associated with reduced effectiveness of anti-
psychotics (Knudsen & Vilmar, 1984; Swartz et al.
2008), less access to non-pharmacological interventions
(Regier et al. 1990; Wilk et al. 2006), problems in thera-
peutic alliance (Dixon, 1999; Wilk et al. 2006) and early
discharge from hospital independent of psychopath-
ology (Brunette et al. 1997). More research to disen-
tangle these various explanations is needed.

Discontinued use

In our study, discontinued users were characterized by
worse outcome compared with non-users. However,
compared with persistent users, discontinued users
showed more improvement in positive symptoms,
general symptoms and global functioning (symptoms
and disability). In addition, discontinued users had
significantly fewer psychotic relapses compared with
persistent users.

We could not demonstrate a significant association
between timing of cannabis cessation and clinical out-
come. Therefore, we cautiously imply that timing of
cannabis cessation (early versus late cessation in the
course of the disorder) does not play a crucial role in
the extent to which symptoms could still diminish
after cannabis cessation. Further research is needed to
increase our knowledge concerning the influence of
timing of discontinuation.

Recently started cannabis use

We found that patients who started using cannabis
after first assessment did already function worse at
baseline. Furthermore, the recently started user group
was also the only group showing a further increase
in general symptoms (including depression and anxi-
ety) over time, even more than persistent users. This
might be a result of their cannabis use, since cannabis
with a high dose of Δ−9-tetrahydrocannabinol (THC),
the type of cannabis most frequently used in the

Netherlands (Pijlman et al. 2005), is known to be asso-
ciated with an increase in anxiety and depression
(Agosti et al. 2002; Fergusson et al. 2002; Rey &
Tennant, 2002; Poulin et al. 2005). In turn, this increase
in anxiety and depression could make patients more
inclined to continue their cannabis use, since cannabis
has an anxiolytic effect in the short term. Our results
are concordant with the interpretation that a subgroup
of patients starts using cannabis for reasons of self-
medication after psychosis onset (Peralta & Cuesta,
1992).

Although this group is very small (n = 9) and our
results should be interpreted with great caution,
these results indicate that the onset of cannabis use,
after a psychosis has occurred, may worsen clinical
and functional outcome.

Limitations

Our findings should be interpreted in light of some lim-
itations. First, although we corrected for the use of other
illicit substances and alcohol abuse, it is possible that a
group of ‘pure’ cannabis users would have shown dif-
ferent results with regard to clinical outcome.
However, this study was designed to take place in a
naturalistic context in which single drug use is excep-
tional and therefore a group of pure users would
make generalization difficult. Subsequently, although
our sample constitutes a clinically representative
group, the study does not allow conclusions about the
role of cannabis in specific stages of the illness.
Second, we did not have information on the age of
onset of cannabis use, prior to psychosis onset, and
the exact time of cannabis cessation between baseline
and the 3-year follow-up. Consequently, we cannot
state with certainty that cannabis cessation precedes
symptom reduction, or the other way round. Future
studies are recommended to use more detailed infor-
mation concerning timing of cannabis use in relation
to symptom severity (both before and after the onset
of psychosis), to better distinguish between the different
patterns of cannabis use. Additionally, we recommend
future studies to have more follow-up moments and
shorter times between follow-ups, so that the timing
of cannabis cessation can be better studied. This could
help to further disentangle causality between the course
of cannabis use and clinical outcome. Furthermore,
although every classification is arbitrary, the CIDI
uses a rather crude division for assessing cannabis use
patterns (e.g. more than five times in the last 12
months/lifetime). Future studies are recommended to
use a more continuous measure (e.g. number of times
used, total amount used). Additionally, we could not
differentiate between types of cannabis used, since
this was not assessed. However, as stated above,
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cannabis with a high concentration of THC (skunk) is
by far the most commonly use type of cannabis in the
Netherlands (Pijlman et al. 2005) and we render it un-
likely that variation in cannabis has largely affected
our results. Both a continuous measure of cannabis
use and type of cannabis use are needed to investigate
possible dose–response effects. Since differences in
dose–response have been found (Hides et al. 2006;
Caseiro et al. 2012; Barrowclough et al. 2013), this
issue should be further addressed in future studies.

Furthermore, in the construction of our cannabis
groups we did not take into account characteristics as
early versus late onset of cannabis use and duration
of use. Earlier studies found especially early onset of
cannabis use (DeLisi, 1992; Wade et al. 2007) and long-
term cannabis use (Barbeito et al. 2013) to be associated
with clinical outcome. It is possible that discontinu-
ation in these patterns of cannabis use could have a dif-
ferent effect on clinical outcome. Future research
should address this issue in more detail.

Moreover, other studies have shown that medication
non-adherence is associated with relapse (Hides et al.
2006; Caseiro et al. 2012; Barrowclough et al. 2013). In
our sample, use of antipsychotic medication did not
differ between the cannabis groups. However, future
studies should take into account more elaborate assess-
ment of medication as well as medication adherence.
Furthermore, illness insight could be taken into ac-
count in future research, since this has been associated
with outcome in psychosis (Lincoln et al. 2007).

Lastly, loss to follow-up was larger for individuals
with a more severe disorder, which could have dis-
torted our results.

These limitations notwithstanding, our study al-
lowed us to expand on existing literature by following
a large cohort of patients with a non-affective psy-
chotic disorder and by evaluating the course of the dis-
order in recently started users. To our knowledge, this
is the largest study to date prospectively investigating
the course of cannabis use in patients with non-
affective psychotic disorders. Furthermore, because of
the naturalistic nature of our study, results can be gen-
eralized to patients seen in everyday practice.

Clinical implications

Our findings have implications for treatment
approaches, in particular with regard to psycho-
education. Our results indicate that an important
focus should be on the association between different
patterns of cannabis use and clinical outcome.
Better-grounded and individually tailored advice on
the possible consequences of cannabis use, collabora-
tive explorations of both reasons for cannabis use
and obstacles for quitting may all contribute to the

intrinsic motivation for patient to discontinue their
cannabis use. In two recent studies, Smeerdijk et al.
(2012, 2014) showed that it is feasible to teach motiva-
tional interviewing to parents of persistently cannabis-
using patients with schizophrenia. Motivational
interviewing is a well-studied method to overcome re-
sistance and increase the motivation to change sub-
stance use (Hettema et al. 2005) and is one of the
most promising approaches for the treatment of
co-morbid cannabis use in psychotic patients (Baker
et al. 2010). Our results emphasize the significance of
ongoing research into interventions aimed at the
reduction of cannabis use in patients with schizo-
phrenia and related disorders.

Conclusions

The results of our study suggest that while cannabis
has an overall harmful effect regardless of illness sever-
ity at baseline and illness duration, its effects vary
depending on the long-term pattern of use.

Our results provide further evidence for the idea that
cannabis use should be discouraged for all patients
with a psychotic illness and that treatment should
focus on reducing cannabis use or preventing novice
cannabis use in these patients. Future research should
focus in more detail on the long-term effects of differ-
ent patterns of cannabis use and psychotic disorder,
ideally in large prospective studies investigating the
psychosis continuum.
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