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Objective: The use of cannabis during the early stage 
of psychosis has been linked with increased psychotic 
symptoms. This study aimed to examine the use of can-
nabis in the 12 months following a first-episode of psy-
chosis (FEP) and the link with symptomatic course and 
outcome over 1  year post psychosis onset. Design and 
Setting: One thousand twenty-seven FEP patients were 
recruited upon inception to specialized early interven-
tion services (EIS) for psychosis in the United Kingdom. 
Participants completed assessments at baseline, 6 and 
12  months. Results: The results indicate that the use 
of cannabis was significantly associated with increased 
severity of psychotic symptoms, mania, depression and 
poorer psychosocial functioning. Continued use of can-
nabis following the FEP was associated with poorer out-
come at 1 year for Positive and Negative Syndrome Scale 
total score, negative psychotic symptoms, depression and 
psychosocial functioning, an effect not explained by age, 
gender, duration of untreated psychosis, age of psychosis 
onset, ethnicity or other substance use. Conclusion: This 
is the largest cohort study of FEP patients receiving care 
within EIS. Cannabis use, particularly “continued use,” 
was associated with poorer symptomatic and functional 
outcome during the FEP. The results highlight the need 
for effective and early intervention for cannabis use in 
FEP.

Key words: cannabis use/first-episode psychosis/psychotic 
symptoms/prospective study

Introduction

Psychosis is estimated to affect more than 3% of the pop-
ulation over a lifetime.1 The early stage, or first-episode 
of psychosis (FEP) is regarded as a “critical period,” 
important in determining the long-term outcome of psy-
chosis.2 Loss of functioning and social disability occurs 
during the prodrome in adolescence and during the first 
2–3  years of illness, and plateaus thereafter.3,4 In addi-
tion, a longer duration of untreated psychosis (DUP) is 
associated with poorer functioning and quality of life as 
well as increased symptoms, including positive psychotic 
symptoms.5

There is much unexplained variation in outcome in 
FEP,1 therefore a greater understanding of the factors 
that may be prognostic of outcome in FEP is impor-
tant. One of these is the use of cannabis. Cannabis is 
widely used among people with psychosis,6 and in FEP 
the rate of current cannabis use has been found to range 
from 19% to 57%.7–12 Paradoxically, the use of cannabis 
has been associated with less severe cognitive deficits 
among people with psychosis,13 but increased psychiatric 
symptomatology. Research in FEP samples suggest that 
cannabis use may be associated with increased positive 
symptoms14,15 and increased rates of psychotic relapse,16,17 
whilst the cessation of cannabis use has been linked 
with significant improvements in positive and negative 
psychotic symptoms, general psychopathology and psy-
chosocial functioning.7,9,11,18 A  recent meta-analysis has 
also found that cannabis use may be associated with a 
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younger age of psychosis onset.19 However, the major-
ity of studies that have examined the impact of canna-
bis use on psychotic symptoms have involved relatively 
small sample sizes, which may result in a lack of power 
to detect significant effects. Indeed, in a review of the lit-
erature the lack of statistical power in many studies has 
been acknowledged as a limitation, and this is often fur-
ther compounded by high levels of attrition in longitu-
dinal studies.20 Furthermore, many studies have failed to 
control for potential confounding factors, such as other 
substance use, which may result in an overestimation of 
the causal effects of cannabis use in psychosis.20 Well-
designed prospective cohort studies involving large clini-
cal samples are needed to definitively determine whether 
cannabis use affects symptomatic outcome in FEP.

There is also some evidence to suggest that substance 
use21 and cannabis use22 in FEP may be associated with 
longer DUP. As DUP is an established prognostic fac-
tor for outcome in psychosis,5 the potential mediating 
effect of DUP warrants further investigation. A recently 
published review also suggests a potential association 
between the use of cannabis and mania: cannabis use 
may be linked with a younger age of mania onset, more 
frequent manic episodes and poorer outcome.23 However, 
there is little data regarding the impact of cannabis use 
on mania in FEP.

This article aims to examine the impact of cannabis use 
on the early course of psychosis, mania, depression and 
functioning in a large prospective sample of individuals 
with FEP over a period of 12 months after inception to 
treatment. We examine this using recent data from the 
UK National EDEN project, a national, multisite proj-
ect that evaluated the effect of early intervention services 
(EIS) for people with FEP.24

It was hypothesized that:
Cannabis use, and in particular, the continued use of 

cannabis, will be associated with greater psychotic symp-
toms and poorer psychosocial functioning at 12 months 
post psychosis onset.

Method

The National EDEN project aimed to evaluate the imple-
mentation and impact of EIS on young people experienc-
ing FEP. The project was conducted within 5 geographical 
sites across England (Birmingham, Cambridge, Cornwall, 
Norwich, and Lancashire). EI services are designed to 
capture individuals with broad-spectrum non-affective 
psychosis. FEP in the UK context is broadly defined as 
the spectrum of psychotic disorders including schizophre-
nia, schizoaffective disorder, delusional disorder, schizo-
typal personality disorder, schizophreniform disorder, 
and brief  psychotic disorder. The eligibility criteria for 
entry into EIS require only that people are aged between 
14–35 years of age with a first presentation of psycho-
sis. The sample for this study comprised all consecutive 

referrals to EIS from August 2005 to April 2009. Written 
informed consent was obtained after complete descrip-
tion of the study. Ethical approval was received by Suffolk 
Local Research Ethics Committee, UK (REC reference 
number: 05/Q0102/44). Details of the study rationale and 
design are published elsewhere.24

Measures

Participants completed assessments at baseline, 6 months 
and 12  months after inception to EI services, sub-
stance use was assessed at baseline and 12 months only. 
Assessments were conducted by research assistants who 
were not directly involved in clinical care. Inter-rater 
reliability was assessed and maintained throughout the 
study period via a comprehensive training and supervi-
sion programme. Furthermore, for measures of Positive 
and Negative Syndrome Scale (PANSS) and DUP all 
research staff  were required to achieve concordance 
(kappa or intra-class r > .75) with the trainers on stan-
dard exemplars.24

A complete overview of the assessments used in the 
National EDEN project is provided in the study proto-
col.24 The current study involved using measures of sub-
stance use, psychotic symptoms, mania, depression and 
psychosocial functioning.

Substance Use

Lifetime substance use was assessed via client interview 
and review of patient records. Current substance use was 
defined as any use of drugs within the previous 3 months 
as assessed by a revised version of the Kavanagh Drug 
Check scale.25,26 The measure provides information in 
relation to the quantity, frequency and amount spent on 
drugs within the previous 3  months. The measure also 
contains a 12-item scale to assess the level of self-reported 
problems associated with the use of drugs. The problem 
scale has demonstrated high internal consistency (0.91), 
with an optimal cut off  score of ≥2 recommended (yield-
ing 97% sensitivity and 84% specificity) in detecting a 
CIDI diagnosis of abuse or dependence.26 The measure 
was revised to include an additional item on the problem 
scale (“did your use of cannabis in the last three months 
result in you missing doses of medication?”). Current can-
nabis use in this study was defined as any use within the 
previous 3 months. The level of dependence for cannabis 
was assessed using the Severity of Dependence Scale.27

Symptom Measures

1. The PANSS28 was used to assess the severity of posi-
tive and negative symptoms of psychosis as well as the 
level of general psychopathology.

2. The length of DUP was calculated for all clients upon 
entry to EIS. DUP was defined as the delay between 
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the onset of psychosis and the onset of treatment and 
was calculated using a combination of retrospective 
assessment of PANSS, a semi-structured interview 
(pathways to care) and patient records.

3. Mania was assessed using the 11-item Young Mania 
Rating Scale (YMRS).29

4. The level of depression was assessed using the 9-item 
Calgary Depression Scale for Schizophrenia (CDSS).30 
The scale has a high degree of specificity and is not 
confounded by the negative or extrapryramidal symp-
toms of psychosis.

5. Psychosocial functioning was assessed using the Global 
Assessment of Functioning scale (GAF),31 a clinician 
rated scale for evaluating the level of psychological, 
social and occupational functioning on a continuum 
from 0 to 100. In line with previous research,32 two fur-
ther GAF sub-scales were used; GAF-symptoms and 
GAF-disability, these were scored along a continuum 
of 0–90.

Data Analysis

Chi-square was performed to examine change in the pro-
portion of participants reporting the use of cannabis. 
Change in the level of cannabis dependence and canna-
bis related problems were assessed using the Wilcoxon 
Signed-Rank test. Association between the use of can-
nabis at baseline, and the age of psychosis onset and 
DUP was assessed using independent samples t tests and 
Mann-Whitney tests respectively.

The association between reported cannabis use at each 
time point (baseline and 12  months) and the response 
variable was estimated using generalized mixed models. 
In the base model the PANSS was the response variable; 
age, gender, ethnicity, age at psychosis onset, DUP and 
other substance use were explanatory variables. In addi-
tion each subject provided information on the effect of 
cannabis at both time points, plus any additional effects 
of  cannabis at the 1-year follow-up (through fitting an 
interaction between phase and cannabis use). Each sub-
ject provided data at study entry and 1  year, grouped 
within a subject using random intercept terms. In other 
words there were 2 observations included in the model 
for each subject, which were identified by factors to be 
either baseline or follow up. The denominator degrees of 
freedom in the model were derived using the approach 
derived by Kenward and Rogers.33 The inclusion of 
the interaction between treatment phase (1  year), and 
cannabis use at that phase, was retained in the statis-
tical model where it was associated with a statistically 
significant improvement in model fit as assessed using 
Akaike’s Information Criterion value.34 Similar models 
were performed for each response variable of  interest 
(eg, positive/ negative PANNS, Young Mania, Calgary 
Depression, GAF disability Scale, GAF Symptom Scale, 
GAF Total Scale).

Missing data were assumed to be missing not at ran-
dom and so no imputation was undertaken. The poten-
tial mechanism for missing data were examined and we 
applied the findings of White and Carlin,35 where that the 
regression coefficients estimates from a complete records 
analysis are seen to have negligible bias if, conditional on 
the model’s predictors, the missing data process does not 
depend on the outcome.

Data were analyzed using SPSS 19.0 and SAS 9.3 (SAS 
Institute).

Results

Participants

1027 participants were recruited upon entry to EIS for 
FEP. The sample was predominantly male (69%, n = 709), 
with a mean age of 23 (± 4.9). The majority of the sam-
ple were White British (73%, n = 750), unemployed (57%, 
n = 590), single (85%, n = 871) and living with parents 
(63%, n = 649; table 1).

Table 1. Demographic Characteristics of the National EDEN 
Sample (n = 1027) on Their Inception to Early Intervention 
Services (EIS)

Gender, n (%)
 Male 709 (69)
 Female 318 (31)
Mean age, years (SD) 23 (SD 4.9)
Median age, years 22
Diagnosis, n (%)
 Schizophrenia 227 (22)
 Other nonaffective psychosis 468 (46)
 Affective psychosis 117 (11)
 Unknown diagnosis 215 (21)
Ethnicity, n (%)
 White 750 (73)
 Asian 157 (15)
 Black 71 (7)
 Mixed 43 (4)
 Other 6 (1)
Employment status, n (%)
 Unemployed 590 (57)
 Student 199 (19)
 Working (paid) 189 (18)
 Home maker 22 (2)
 Other 11 (1)
 Working (voluntary) 9 (1)
 Data not known 7 (1)
Marital status, n (%)
 Single 871 (85)
 Cohabiting 61 (6)
 Married 61 (6)
 Separated 21 (2)
 Divorced 8 (1)
Living status, n (%)
 With parents/guardian 649 (63)
 Other 137 (13)
 Alone 130 (13)
 With partner 108 (11)
 Data not known 318 (0)
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There was a 75.7% (n = 777) participation at 12 months. 
There were no significant differences in age (P = .5), gen-
der (P =  .7), psychiatric diagnosis (P =  .08), or the use 
of cannabis at baseline (P  =  .9) between participants 
that remained in the study and those lost to follow-up. 
An additional 1070 clients from EIS did not consent to 
take part in the study. There were no significant differ-
ences in age (consented: 23.0 ± 4.9 vs non-consenters: 
22.7 ± 5.3  years; P  =  .1) or gender (consented: males 
n  =  709, females n  =  318 vs non-consenters: males 
n = 705, females n = 363; P =  .2) between participants 
that consented and those that refused to take part.

Cannabis Use Over the First 12 Months

At baseline, 64% (n  =  654) of participants reported 
lifetime use of illicit drugs, with the use of cannabis 
accounting for most illicit drug use (93%, n = 611). Rates 
of current substance use other than cannabis were also 
low (table 2). Cannabis users at baseline were found to 
be significantly younger than non-users (22.5 ± 4.6 years 
vs 23.3 ± 5.0 years; P = .02), and there was a significant 
association between cannabis use and gender (P < .001), 
with cannabis use 2.17 times more likely in males.

There was a significant decrease in the use of cannabis 
between baseline (n = 279, 27%) and 12 months (n = 178, 
18%; P < .001), accompanied by a significant decrease 
in the mean level of dependence (baseline: 4.38 ± 3.9; 
12  months: 3.60 ± 3.8; P  =  .02) and the mean level of 
drug related problems (baseline: 7.63 ± 5.7; 12  months: 
4.70 ± 5.2; P = .03) among participants that continued to 
use cannabis over the 12-month period.

Data regarding the use of cannabis at baseline and 
12 months was available for 760 participants. This indi-
cates that 504 participants (66.3%), did not use canna-
bis at either time point, 16.8% (n = 128) of participants 
reported using cannabis at baseline and 12 month follow-
up, 10.9% (n = 83) of participants stopped using cannabis 
and 5.9% (n = 45) reported starting cannabis use during 
the 12-month study period.

Cannabis Use, DUP, and Age of Psychosis Onset

The mean length of DUP was 308 days (±632), with a mean 
age of psychosis onset of 21.33 years (±4.99). Participants 

using cannabis at baseline were found to have a signifi-
cantly younger age of psychosis onset (20.81 ± 4.7 years 
vs 21.57 ± 5.0 years; P = .03), and participants using can-
nabis at baseline may have a longer DUP (358 ± 727 days 
vs 293 ± 600 days; U = 90538.50; P = .055).

Cannabis Use and Psychotic Symptoms

The relationship between the use of cannabis and psy-
chotic symptoms was explored at baseline and 12 months; 
data for substance use at 6  months was not available, 
therefore assessments at 6 months could not be included 
in the model.

The use of cannabis at either baseline or 12-month assess-
ment was found to be associated with significantly higher 
symptoms in PANSS positive and total scores, mania and 
GAF symptoms, but not negative symptoms or depression. 
In line with our hypothesis, there were significant interac-
tions between the use of cannabis and phase for PANSS 
positive, negative and total scores, depression and GAF 
disability, GAF symptom and GAF total scores, indicat-
ing a significant effect of continued cannabis use (table 3). 
Thus for the PANSS total score for example, cannabis use 
at either time point was associated with an increase in the 
PANSS score at that time point of 3.2 units (95% CI = 0.12 
to 6.29). In addition, using cannabis at the 1-year follow-
up was associated with an additional 6.42 unit increase in 
PANSS total score (95% CI = 2.31 to 10.53).

The use of cannabis at baseline or 12 months assess-
ment was found to be associated with a 2.14 higher 
PANSS positive score (95% CI = 1.41 to 2.88), but the 
interaction term between cannabis use and phase did 
not significantly improve model fit and thus was omitted 
in the final model. The PANSS negative score was not 
significantly affected at baseline in the presence of can-
nabis use, but the interaction between use at 12 months 
and the negative score was statistically significant with an 
increase of 2.12 points (95% CI = 0.75 to 3.48).

Cannabis use was associated with a worsened Young 
Mania score, but this did not differ according to phase. 
Cannabis use at 12 months was associated with substan-
tially worsened Calgary Depression and GAF Disability 
scores. The GAF disability score was reduced both for 
the use of cannabis at either time period and additionally 
at 12 months. While the GAF Total Score was reduced 
substantially at 12 months but not over both time periods.

These associations were adjusted for age, gender, DUP, 
age of psychosis onset, ethnicity and other substance use.

Discussion

This is the largest study to examine the link between 
cannabis use and FEP. The large sample size not only 
allowed us to detect a relationship between the use of 
cannabis, and the continued use of cannabis on psychotic 
symptoms and functioning, but also the magnitude of 
this effect. Consistent with other evidence19 this study 

Table 2. Current Substance Use at Baseline (n = 1027)

Substance n

Cannabis 279
Stimulants (eg, amphetamine, ecstasy, crack or cocaine) 110
Sedatives or sleeping tablets (eg, valium) 67
Other drugs 53
Opiates (eg, heroin, morphine, methadone) 19
LSD 17
Inhalants (eg, petrol or glue) 8
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also found the use of cannabis to be associated with a 
younger age of psychosis onset.

We showed that the use of cannabis at either phase of 
assessment (baseline or 12-month follow-up) was associated 
with significantly higher scores in PANSS total and positive 
symptoms, Young Mania and poorer GAF psychosocial 
functioning- symptoms. While the overall use of cannabis 
declined over time, we documented considerable variation 
with some participants (5.9%) initiating cannabis use post-
psychosis onset and many (16.8%) continuing to use. There 
were highly significant cannabis × phase interactions indi-
cating that the continued use of cannabis was associated 
with significantly greater symptoms for PANSS total scores, 
PANSS negative, Calgary depression, and GAF psychoso-
cial functioning. These associations were adjusted for age, 
gender, DUP, age of psychosis onset, ethnicity, and other 
substance use. Alternatively, we can conclude that cannabis 
cessation is associated with a substantial benefit.

The results of this study suggest that for PANSS total 
score for example, the use of cannabis was associated with 
a 3.2 point increase in symptom severity, whilst the con-
tinued use of cannabis was associated with an additional 
6.42 point increase in symptom scores. Taken together, 
this suggests that a person using cannabis at both base-
line and 12  months would have a score that was 3.2 
points higher at baseline and 9.62 points higher at 1 year. 
Similarly, for the positive symptoms of psychosis the data 
suggest that the use of cannabis was associated with a 
2.14 point increase in symptom scores, whilst for negative 
psychotic symptoms the continued use of cannabis was 
associated with a 2.12 increase in symptom severity.

The increases in scores for the severity of symptoms 
linked to continued cannabis use represent clinically 
significant increases in symptomatology. Stable outpa-
tients with psychosis typically have PANSS total scores 
of between 60 and 80.36 Therefore, an increase of 9.62 
points as found in the current study represents a clinically 
significant increase in symptomatology, especially in light 
of suggestions that even subtle symptom elevations as 
measured by the PANSS are predictive of deterioration.36

The relationship between the use of cannabis and the 
symptoms of mania in FEP has received relatively little 
attention in the research field: the current study found 
that cannabis use was associated with a 0.2 point increase 
in symptom scores for mania. The continued use of can-
nabis was also associated with a 0.13 point increase in 
symptom scores for depression.

Previous research examining the impact of cannabis 
use in psychosis has typically focused only on the effect 
of cannabis use on psychotic symptoms, but there is also 
some evidence to suggest that cannabis use may be associ-
ated with poorer psychosocial functioning.9 Here we found 
continued cannabis use was associated with a 7.76 decrease 
(ie, worse) total GAF score over the 12 months, suggesting 
that the continued use of cannabis in FEP may be associ-
ated with poorer overall psychosocial functioning.

Overall, our findings suggest that the use of cannabis, 
and in particular the continued use of cannabis, is associ-
ated with poorer symptomatic and functional outcome 
during the FEP. The mechanism by which cannabis use 
exacerbates the symptoms of psychosis is not fully under-
stood, although cannabis use may affect the metabolism 

Table 3. Cannabis Use and Symptom Severity

Model Estimate Lower 95% CI Upper 95% CI P

PANSS total
 Cannabis 3.20 0.12 6.29 .04
 Cannabis × phase 6.42 2.31 10.53 .002
PANSS positive
 Cannabis 2.14 1.41 2.88 <.0001
PANSS negative
 Cannabis −0.07 −1.11 0.97 .90
 Cannabis × phase 2.12 0.75 3.48 .002
Young mania
 Cannabis 0.20 0.15 0.26 <.0001
Calgary depression
 Cannabis 0.05 −0.02 0.11 .16
 Cannabis × phase 0.13 0.05 0.21 .002
GAF disability scale
 Cannabis −1.13 −3.75 1.49 .40
 Cannabis × phase −6.01 −9.32 −2.69 .0004
GAF symptom scale
 Cannabis −3.27 −6.04 −0.49 .02
 Cannabis × phase −4.87 −8.55 −1.19 .01
GAF total scale
 Cannabis −1.05 −3.90 1.81 .47
 Cannabis × phase −7.76 −11.42 −4.10 <.0001

Note: GAF, Global Assessment of Functioning; PANSS, Positive and Negative Syndrome Scale. Interactions were only included in the 
model if  they were associated with an improvement of at least 3.84 in the Akaike’s Information Criterion value.
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and pharmokinetics of antipsychotic medication,37 and 
may be associated with reduced medication compliance.38 
Data for this study indicates that prescription of anti-
psychotic medication was stable over the study period, 
with 87% of participants at baseline, 88% of participants 
at 6 months and 81% of participants at 12 months pre-
scribed medication. However, we cannot infer adherence 
to medication from this data, and it is possible that non-
adherence to medication, eg, in those who continue to use 
cannabis, may have contributed to the results.

Approximately half  (n = 1070) of all clients approached 
to take part did not consent; this should be noted as a 
limitation. Also, similar to other studies,11,12,18 biochemi-
cal verification of substance use was not available in this 
study, although there is some evidence to suggest that 
self-report may be reliable, with high concordance to bio-
logical assays of drug use.39 Future research should also 
consider the frequency of cannabis use and age of can-
nabis use onset when examining the association between 
cannabis use and psychotic symptoms. Substance use 
during the early and prodromal stages of illness has been 
suggested to mask the onset of psychotic symptoms and 
delay help seeking for psychosis, resulting in poorer out-
come. The potential effect of DUP was controlled for in 
the main analysis. The current study found a significance 
level of P = .055 for cannabis use and longer DUP, indi-
cating a potential association. It is suggested that this is 
further explored in future research.

It is possible that the association between the use of can-
nabis and poorer symptomatic and functional outcome in 
this study is not the result of symptom exacerbation by can-
nabis use, but instead results from an attempt at self-medi-
cation, in that an increase in psychotic symptoms resulted 
in the onset or increase in the use of cannabis. However, 
this seems unlikely given that previous research has found 
that increases in psychotic symptoms may actually inhibit 
the use of cannabis40 and self-report studies have consis-
tently been unable to find any evidence that cannabis use 
in psychosis is the result of self-medication of psychotic 
symptoms.41–43 Clearly, understanding the potential role of 
cannabis use in psychosis is of paramount importance. It 
is possible that cannabis may be used in order to alleviate 
general dysphoria and anxiety rather than the symptoms 
of psychosis, and further research is needed.

A recent meta-analysis indicates that the cessation of 
substance use is associated with significant symptomatic 
improvement in FEP, but this is not the case among patients 
with more established illness.44 Previous research has also 
found a significant effect of continued cannabis use on 
positive psychotic symptoms15 and psychotic remission in 
FEP,22 although studies have typically suffered from inad-
equate design, a lack of statistical power and high attrition 
rates.20 The current large scale prospective investigation con-
trolled for a range of key confounding factors; the results 
suggest that the continued use of cannabis may adversely 
affect a range of symptomatic and functional domains in 

FEP, and that the magnitude of these effects were clinically 
significant. These findings highlight the importance of 
timely intervention for substance use, and cannabis use in 
particular, during the early stage of psychosis.

This study is the largest prospective cohort study of 
FEP patients treated routinely within specialized EIS. The 
results indicate that in spite of this “state of the art” ser-
vice, the use of cannabis, while declining during the early 
stage of psychosis, continues to exert a significant impact 
on symptomatic and functional outcome and accordingly 
represents a key target for intervention and warrants fur-
ther evaluation in prospective randomized studies.
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