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Abstract

Background: Cannabis use may increase psychotic symptoms in the general
population. However few studies have examined this relationship in undergraduate
students despite high levels of cannabis use in this population.
Aims: To examine relationships been self-reported cannabis use and psychotic
symptoms in an international sample of undergraduate students.

Method: 334 undergraduate students (Mean age= 22.2 years; 85.2% female, 14.8%
male) from Britain, Ireland, Canada, The United States, Australia and New Zealand
took part in the study. Participants completed an author constructed questionnaire
measuring cannabis use, and questions on psychosis from the Diagnostic Interview
Schedule (DIS-P) as adapted for self-report format.

Results: Overall, 53.1% (n=178) of participants had used cannabis at some point in
their lives and 20.1% (n=67) were currently using cannabis. Current cannabis use and
frequency of current use were associated with elevated levels of psychotic symptoms.
Age of first use was also significantly related to psychotic symptoms, but in the
reverse direction expected, with those who began using cannabis later in life having
higher levels of psychosis. Lifetime usage was not significantly related to psychotic
symptoms.

Conclusion: Cannabis use appears to be associated with higher levels of psychotic

symptoms in undergraduate students.

Keywords: Cannabis, marijuana, psychosis, psychotic, students.
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Introduction

Cannabis is the most commonly used illicit drug in the world, with an estimated 162
million current users worldwide (United Nations, Office on Drugs and Crime, 2006).
In recent years evidence is emerging that such use is associated with a number of
adverse effects on health, including relationships with a number of mental health

problems such as psychosis (Hall & Degenhardt, 2009).

A number of studies have documented a relationship between cannabis use and
psychotic symptoms and schizophrenia. Co-morbidity is high between the two, with
half of all first-episode psychosis patients having a history of cannabis use (Barnett et
al., 2007). Cannabis use in such patients can lead to increased hallucinatory behaviour
and grandiosity (Katz et al., 2010), and elevated risk of relapse (Hides et al., 2006).
Cannabis also may reduce the age of onset of psychotic symptoms, though causality is

difficult to establish (Compton & Ramsay, 2009).

There is evidence to suggest that cannabis increases the risk of later psychosis in the
general population. A review by Arsenault et al (2004) concluded that cannabis
doubles the risk of later schizophrenia. Van Os et al (2002) conducted a 3 year
longitudinal study of more than 4,000 individuals from the general population of the
Netherlands, finding that cannabis use predicted later psychotic symptoms, and more
than half of all psychosis was related to cannabis use. Additional research has found a
similar relationship even after controlling for potential confounding variables such as

predisposition to psychosis, socioeconomic status, gender, and other drug use

(Henquet et al., 2005; Hides et al., 2009; Miettunen et al., 2008).

Studies have shown a dose-dependent association between cannabis use and
subclinical psychotic symptoms, with increasingly heavy cannabis use leading to
increasingly severe psychosis (Ferdinand et al., 2005; Hides et al., 2006). Frequency
of use (Compton & Ramsay, 2009), and strength of cannabis (DiForti et al., 2009), are
also related to subsequent risk of psychosis. Starting to use cannabis at a younger age
has been shown to increase the risk of later psychotic symptoms (Arsenault et al.,

2002; Stefanis et al., 2005).
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A number of studies have documented high levels of cannabis use in university
students (Arria et al., 2008; Caldeira et al., 2008; Hope, Dring & Dring, 2005). In the
USA, Arria et al (2008) found that cannabis was used by nearly 60% of students by
their final year, and that some continued use from before college whilst others started
use at university. Similarly, in Ireland, a survey found that 37% of students had used
cannabis in the past 12 months, and 20% in the past 30 days (Hope, Dring & Dring,
2005). This was considerably higher than use in non students of the same age

(National Advisory Committee on Drugs, 2003).

Despite this, there has been little research examining the relationship between
cannabis use and psychotic symptoms in this population. Verdoux et al (2003) found
that in students cannabis intoxication induced acute psychotic-like symptoms such as
unusual perceptions. Similarly, Barkus & Lewis (2008) found that in university
students those with higher levels of schizotypy were more likely to experience acute
psychotic symptoms during and after cannabis use. However, there has been little
research examining the relationship between cannabis use and chronic psychotic
symptoms in students outside the immediate effects of acute intoxication. The aim of
this study was therefore to study relationships between self reported cannabis use
history and psychotic symptoms in an international sample of undergraduate students.
It was hypothesised that cannabis users would display increased levels of psychotic
symptoms such as hallucinations and delusions, and that an increased frequency of
use, a higher level of consumption, and lower age of initial use would all be related to

increased levels of psychosis.

Methods

Design and Procedure

This study was granted ethical approval by Trinity College’s School of Psychology
Research Ethics committee. A cross-sectional design of a non-clinical sample was
used. An international undergraduate sample was obtained by emails being sent to
university psychology department staff in the U.K., Ireland, Canada, Australia, New
Zealand, and the U.S. This email explained the purposes of the research to staff, who
then had the option to forward this email on to their students. A link was placed in the

email to a website, where the measures were completed and consent and debriefing
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forms were provided. Taking part in this was voluntary and no compensation was
offered. Participation was completely anonymous and subjects could leave the survey
at any time. Due to the recruitment method used, the response rate obtained is

unknown.

Measures

To measure psychotic symptoms, the questions on psychosis from the Diagnostic
Interview Schedule (DIS-P) were used, as adapted by Caspi et al (2005) to a self-
report format. These questions measure a participant’s history of psychotic symptoms
with 24 questions requiring either ‘Yes’ or ‘No’ responses to questions such as “Do
you ever/have you ever...hear things or voices that other people cannot hear”. There
are two subscales for this measure: ‘Hallucinatory experiences’ and ‘Delusional
beliefs’. Total scores range from 0 to 24, with an increasingly high score representing

increasingly severe psychotic symptoms.

Participants completed a self-report drug use history questionnaire, which included
detailed questions about the participant’s cannabis use. Specifically, participants were
asked whether they had ever used cannabis and whether they still used cannabis. Age
of first use, frequency of use, perceived addiction and estimated consumption were

also examined.

Participants

The cohort examined here consists of undergraduate students who completed all
questions of the DIS-P, and whose nationality was Irish, British, Canadian, U.S., New
Zealander or Australian. This left a total of 335 participants. The sample was 85.2%
(n=282) female and 14.8% (n=49) male. The age of the sample ranged from 18 to 65
with a mean age of 22.2 years old (SD=5.73). The nationalities of the sample were
37% (n=124) British, 27.2% (n=91) Irish, 15.8% (n=53) U.S., 9.3% (n=31) New
Zealander, 7.2% (n=24) Australian and 3.6% (n=12) Canadian.

Statistical analysis
A number of variables from the drug use questionnaire were categorical, e.g. “Have
you ever used cannabis?” with a response “Yes” or “No”. However, there were also a

number of continuous variables such as age of first use of cannabis. These were
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predominantly not normally distributed, and were therefore transformed into
categorical variables. For example, age of first use of cannabis was transformed into
‘under the age of 17 or ‘aged 17 and above’. Therefore, the independent variables
were all categorical. The dependent variables were the total scores and two subscales
for the DIS-P. These were all non-normally distributed, thus non-parametric Mann-
Whitney independent samples t-tests were used. As it was hypothesised that those

using drugs would show increased psychotic symptoms, one-tailed tests were used.

Results

Total scores on the DIS-P ranged from 0 to 22 out of 24, with a median of 1. Overall,
41.8% (n=140) of the sample scored 0 on the DIS-P (see Figure 1). Scores on the
‘Hallucinatory Experiences’ subscale ranged from 0 to 9 out of 9, with a median of 0.
Scores on the ‘Delusional Beliefs’ subscale ranged from 0 to 14 out of 15, with a
median of 0. Table I summarises the cannabis use variables examined in this study.
Table I also shows these variables broken down by gender, with significantly higher

lifetime and past year consumption in male participants.

**Insert Figure I and Table I here**

Cannabis use and psychotic symptoms

A series of Mann-Whitney non-parametric independent samples t-tests were
conducted to test for relationships between cannabis use and psychotic symptoms.
Those currently using cannabis (n=67) had a significantly higher score on the
‘Hallucinatory experiences’ subscale than those not currently using cannabis (n=266);
7=-1.923, p<.05, one-tailed. Amongst those currently using cannabis, there was no
difference between those who had been heavy users (10 or more ‘joints’) of cannabis
in the past year (n=34) compared to those who had been low users (less than 10
‘joints’) of cannabis in the past year (n=28) on the DIS-P total; Z=-.141, p>.05, one-
tailed. Those who had used cannabis at some point in their lives (n=178) did not differ

from those who had never used cannabis (n=157) on the DIS=P total; Z=-.041, p>.05.
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In participants who had used cannabis at some points in their lives, those who
described their frequency of cannabis use as ‘weekly’ (n=16) scored significantly
higher than those who descried their use as ‘yearly’ (n=71) on the DIS-P total; Z=-
1.730, p<.05, one-tailed, and ‘Hallucinatory experiences’ subscale; Z=-2.539, p<.01,
one-tailed. Those who described their frequency of cannabis use as ‘weekly’ (n=16)
scored significantly higher than those who descried their use as ‘monthly’ (n=33) on
the DIS-P total; Z=-2.106, p<.05, one-tailed, and ‘Hallucinatory experiences’
subscale; Z=-2.892, p<.01, one-tailed.

Those who began using cannabis at age 17 or older (n=74) had a significantly higher
score than those who began using cannabis at younger than age 17 (n=102) on the
DIS-P total; Z=-2.012, p<.05, one-tailed, ‘Hallucinatory experiences’ subscale; Z=-
1.727, p<.05, two-tailed, and ‘Delusional beliefs’ subscale; Z=-1.802, p<.05, one-
tailed. Additional analyses were completed to try to determine whether age of first use
was confounded with any other cannabis use variables. The proportion of participants
currently using cannabis was similar for those who began using cannabis younger
than age 17 (38.6%, n=39) compared to those who began using cannabis at age 17 or
older (37.8%, n=28). A Mann-Whitney non-parametric independent samples t-test
also revealed that those who began using cannabis before they were 17 years old had
significantly higher lifetime consumption than those who began using cannabis at age

17 or older; Z=-2.423, p<.01, one-tailed.

Discussion

This study aimed to examine the relationship between cannabis use and psychotic
symptoms in an international sample of undergraduate students. Self-reported use
revealed high levels of cannabis use in this population, with more than half using
cannabis at some point in their lives, and more than a fifth currently using the drug.
Whilst this is high it is perhaps lower than previous estimates of prevalence of
cannabis use in students (Arria et al., 2008; Caldeira et al., 2008). The age of first use
varied considerably, with an average of age 16. This is similar to that seen in other
studies; for example, Caldeira et al. (2008) found an average of cannabis use initiation
of 15.7 years in a student sample. It may be that age of first use varies considerably in

this sample due to exposure opportunities presented at university; Arria et al (2008)
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found that the majority of students were offered cannabis whilst at university and that
many who had never used cannabis previously began doing so at university. In this
study, some of those who used the drug did so frequently and were heavy users. This
is in line with previous research which documents higher levels of problematic
cannabis use and cannabis use disorders in students compared to the general
population of adults of the same age (Caldeira et al., 2008). However, the majority
appeared to use cannabis relatively infrequently and with relatively low doses, and
very few people considered themselves to be addicted. This appears to represent a
recreational pattern of use, which has previously been identified as common in
students (Hammersley & Leon, 2006). These results may however under-estimate the
true levels of cannabis use in students as this sample was predominantly female, and
research has shown that cannabis use is more common in male students (Hope et al.,
2005). Additionally, in the current study, male students used significantly more

cannabis than their female peers.

Overall the majority of students in this sample showed no or very few symptoms of
psychosis. However, cannabis use appeared to increase the risk of experiencing such
symptoms, with a number of cannabis use variables being related to scores
representing overall psychotic symptoms, and hallucinations and delusions
specifically. Those currently using cannabis had higher levels of hallucinatory
symptoms than those who were not using cannabis, in line with other findings (Hides
et al., 2009). This was not, however, the case for delusions or general psychotic
symptoms. Hallucinatory type experiences such as perceptual alterations have been
previously shown to be elevated in those currently using cannabis (Hides et al., 2009).
However they have also been demonstrated whilst under the influence of cannabis
(D’Souza et al., 2004; Stirling et al., 2008; Verdoux et al., 2003), thus, it may be that
in this sample these may be acute hallucinatory symptoms experienced whilst
intoxicated, rather than chronic psychotic symptoms. This is a problem in much
research in the area, as many studies do not take into consideration the short-term
effects of cannabis intoxication (McLaren et al.,, 2010). However it has been
suggested that experiencing psychotic symptoms whilst under the influence may
predict future chronic psychosis (Stirling et al., 2008). Increased frequency of use was
related to increased levels of general psychotic symptoms and hallucinatory

symptoms, in line with previous research (Compton et al., 2009; Van Os et al., 2002).
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This suggests that students who move from occasional, perhaps recreational, cannabis
use to more frequent chronic use are at a greater risk of experiencing psychotic
symptoms. It should however be noted that for the majority of students in this sample,
the psychotic symptoms reported here are probably sub-clinical. Nonetheless, such
sub-clinical psychosis increases the risk of future clinical psychotic episodes (Van Os

et al., 2009).

Amongst those currently using cannabis, extent of use in the past year was not related
to psychotic symptoms, at odds with previous research (Ferdinand et al., 2005; Hides
et al., 2006). Thus it appears that whether or not students were currently using
cannabis was an important predictor of psychotic symptoms, but level of consumption
was not related to such symptoms. However, as previously mentioned increased
frequency of use was related to increased psychotic symptoms in this study,
suggesting that dose-response effects occur when measured by frequency of use rather
than level of consumption. Although few participants in this study considered
themselves to be addicted, those who used more frequently may represent individuals
who are problematic cannabis users. Such problematic use has previously been found

to predict increased psychotic symptoms (Fergusson et al., 2003).

In this sample there was also a statistically significant relationship between age of
first use of cannabis and psychotic symptoms. However the observed relationship was
not in the direction hypothesised, with those who began using cannabis at an older age
having more psychotic symptoms than those who began using cannabis when they
were younger. Previous research has found that early use increases the risk of
psychosis (Arsenault et al., 2002; Barnett et al., 2007; Stefanis et al., 2004). Exactly
why the reverse was found in this data set is unclear. It may be that those who began
using earlier use less cannabis now compared to those with later onset, however in
this study there was no difference in current use based on age of first use, and those
who began using earlier had in fact used more cannabis over their lifetime. Thus those
who begin using earlier are as likely to still be using, and have used more over the
lifetime, yet they still they have lower levels of psychotic symptoms. It may be that
those who use cannabis at an earlier age are less prone to psychosis initially; a recent
review of 10 studies suggests that vulnerability to psychosis influences the

relationships between cannabis use and psychosis (McLaren et al., 2010). However it
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is not possible to explore this possibility in this sample. Different reasons for use may
account for this; those who begin using cannabis later may be using cannabis for
different reasons, for example they may be more likely to be self-medicating for
emerging psychotic symptoms. Evidence suggests that different reasons for using
cannabis in students are related to differing levels of mental health problems (Beck et
al., 2009). Finally, as previously discussed participants may be reporting the acute
affects of cannabis intoxication rather than more chronic psychosis. It may be that
those who begin using cannabis at an earlier age have developed a greater tolerance to
the psychoactive effects of cannabis and are less likely to experience psychotic like
symptoms with use. This has previously been suggested as an explanation for research
demonstrating higher levels of psychotic symptoms in those who use cannabis less

frequently (Richardson & Gallagher, 2010).

As discussed above, those currently using cannabis displayed increased levels of
psychosis. However, those who had used cannabis at some point in their lives did not
differ in terms of psychotic symptoms compared to those who had never used
cannabis. This goes against other findings, for example Hides et al (2009) found that
any lifetime use was associated with increased psychotic symptoms. However other
research suggests that current use, rather than lifetime use, is related to psychosis
(DiForti et al., 2009). This suggests that current cannabis use predicts psychotic
symptoms, whereas lifetime cannabis use is not related to psychosis. Thus psychotic
symptoms may be due to recent cannabis use rather than the cumulative effects of
long-term exposure. This again raises the possibility that the symptoms described here
are acute and may represent the psychotropic effects of cannabis intoxication.
However it may be that those still using cannabis are more chronic, long-term users of

the drug who are therefore more likely to experience adverse effects.

In the sample a number of cannabis use variables were related to increased levels of
psychosis in students. However causality in this instance is hard to establish. It may
be that cannabis use increased psychotic symptoms in this sample; there is evidence
from longitudinal studies that cannabis use at baseline predicts psychotic symptoms at
follow-up (Henquet et al., 2005; Van Os et al., 2002). However this current study was
not longitudinal, so it is not possible to determine whether cannabis predicts future

psychotic symptoms. Alternatively, it may be that observed relationships occur
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because those who have higher levels of psychotic symptoms are more likely to use
cannabis, perhaps to self-medicate; Schofield et al (2006) found that many patients
with psychosis used cannabis to self-medicate the negative symptoms of the illness. In
this study it is not clear when the self-reported psychotic symptoms occurred;
therefore it is not possible to tell if these symptoms were present before cannabis use
was initiated. It is also possible that both of these possibilities are correct; Ferdinand
et al (2005) found that cannabis use predicted later psychotic symptoms, but psychotic
symptoms also predicted future cannabis use. They suggest that the relationship may
therefore be bi-directional; cannabis may induce psychotic symptoms as well as be
used for self-medication of psychosis (Ferdinand et al., 2005). The issue of whether
cannabis is a causal risk factor is a complicated and controversial, and whilst whilst
there is evidence for a causal association, it is unclear whether cannabis can induce

psychotic illnesses by itself (McLaren et al., 2010).

A number of additional limitations need to be considered. First, the sample used here
is relatively small when compared with other work in the area (Van Os et al., 2002;
Henquet et al., 2005), and is self-selected and thus prone to bias. Similarly, the sample
is predominantly female, and this may affect the relationships observed as previous
work suggests that women may be more likely to experience psychosis from frequent
cannabis use (Compton et al., 2009). Second, the measure used here to assess
cannabis use was not standardised, and a self-report measure of psychosis was used,
whereas a diagnostic interview schedule has been used in previous research in the
area (Henquet et al., 2005; Van Os et al., 2002). Third, due to the number of non-
parametric t-tests here there is an increased risk of a type I error. However there was

little alternative due to the skewed distribution of psychotic symptoms in this sample.

Conclusion

Despite these limitations the current findings are important as they suggest a
relationship between cannabis use and increased psychotic symptoms in
undergraduate students. As this is a population which has been identified as having
very high levels of cannabis use, these results are important for university health
clinics and clinicians who work with students as they suggest a need to screen for
psychotic symptoms in students who have been identified as heavy users of cannabis.

Similarly it is important to assess cannabis use in students presenting with psychotic
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illnesses. These results may also be of use for those developing interventions and
prevention campaigns designed to reduce cannabis use in this population. Future
research should examine this relationship using longitudinal designs and semi-
structured interviews. Doing so will help to give insight into the potential for

psychotic symptoms to develop in a population who are high risk for cannabis use.
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Table I: Cannabis use variables in all participants and divided by gender

All participants

Male

Female

Lifetime use

Yes 53.1% (n=178) 53.1% (n=26) 52.8% (n=149)
No 46.9% (n=157) 46.9% (n=23) 47.2% (n=133)
Current use

Yes 20.1% (n=67) 27.1% (n=13) 18.9% (n=53)
No 79.9% (n=266) 72.9% (n=35) 81.1% (n=228)
Frequency of use

Yearly 54.6% (n=71) 20% (n=4) 61.1% (n=66)
Monthly 25.4% (n=33) 45% (n=9) 21.3% (n=23)
Weekly 12.3% (n=16) 25% (n=5) 10.2% (n=11)
Daily 7.7% (n=10) 10% (n=2) 7.4% (n=8)
Addicted

Yes 2.2% (n=4) 0% (n=0) 2.7% (n=4)
No 96.1% (n=171) 96.2% (n=25) 96% (n=143)
Not sure 1.7% (n=3) 3.8% (n=1) 1.3% (n=2)

Age of first use

Range 10-38 years old 12-28 years old 10-38 years old
Median 16 years old 16 years old 16 years old
'Joints' in past year

Range 0 to 600 'joints' 0 to 600 ‘joints' 0 to 500 ‘joints'
Median 2 'joints' 2 'joints'* 2 'joints'
'Joints' in lifetime

Range 0-30,000 'joints' 0-2,000 ‘'joints' 0-30,000 "joints'
Median 14 'joints' 50 'joints'** 10 'joints'

*= Significantly higher for males; p<.05
**= Significantly higher for males; p<.01
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Figure 1: Distribution of total scores on the DIS-P

**See attached Figure**
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