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ABSTRACT

Aims To investigate the association between early cannabis use and subclinical psychotic experiences, distinguishing
between five levels of use: never used, discontinued use (life-time users who did not use in the preceding year),
experimental use, regular use and heavy use. Design Cross-sectional observational study. Setting Dutch Health
Behaviour in School-aged Children (HBSC) study, 2005 wave. Participants A total of 4552 secondary school children
aged 12–16 years. Measurements Cannabis use, Community Assessment of Psychic Experiences (CAPE) positive
scale, confounding factors: age, gender, family affluence, household composition, social support, alcohol use, cigarette
smoking, ethnicity and urbanicity. Findings The association between cannabis use and subclinical positive symptoms
was confirmed, and remained significant after extensive adjustment for potential confounders. Associations were found
for all user groups, with strongest associations for the discontinued use group (b = 0.061, P = 0.000) and for the heavy
use group (b = 0.065, P = 0.000). Conclusions There is an enduring association between cannabis use at an early
age and subclinical positive psychotic experiences, even after abstaining from cannabis for at least 1 year.
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INTRODUCTION

Clinical psychosis can be viewed as the extreme end of a
psychosis continuum, ranging from normal functioning,
via subclinical psychotic experiences that are mainly
transitory, to florid psychosis [1]. Although mainly dis-
continuous in nature [2–5], subclinical psychotic experi-
ences can persist and are predictive of clinical psychosis
[6,7] when combined with additional external risk
factors impacting upon development [8,9]. Risk factors
such as urbanicity [10,11], ethnic minority state or social
defeat [12], childhood trauma [13] and cannabis use
[9,14–16] are associated with clinical psychosis and sub-
clinical psychotic experiences [17]. These factors seem
to have a particularly adverse effect during the specific

time-frame of early adolescence [17,18], a critical period
of many biological, psychological and sociological
changes [19]. Cannabis use is one of the few risk factors
that may be more liable to prevention, compared
to factors such as, for example, ethnicity. Studying it
more closely could provide health workers with new
approaches for intervention.

Cannabis use has been associated with psychotic
disorders [14,20] as well as with subclinical psychotic
experiences [18,21]. The risk of psychosis increases with
frequency and duration of use [9,20,22,23]. Further-
more, this risk has also been suggested to increase when
cannabis is used at an early age, before 15 years, based on
cohort studies [23,24] and neurobiological findings [25].
In line with this, Schubart and colleagues [18] found a
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dose–response relationship of an increase in reported
positive psychotic symptoms with younger age of onset.

Because the effect of cannabis on mental health is
difficult to address experimentally due to ethical restric-
tions, observational studies have tried to disentangle the
effects of different risk factors. One of these studies has
been conducted by Monshouwer and colleagues [21],
who showed an association of cannabis use and mental
health problems in a sample of 5551 adolescents aged
12–16 years, drawn from the Dutch Health Behaviour
in School-aged Children school survey in the 2001
wave. They investigated the association of cannabis and
scores on the Youth Self Report, a general instrument
to measure mental health problems in adolescents,
including thought problems, which are associated
strongly with subclinical psychotic experiences [26,27].
They assessed this association by including an elaborate
set of confounders, first comprising only age and gender
and subsequently including other factors such as family
affluence, household composition, social support, use
of alcohol use and regular smoking. Whereas a dose–
response effect was found for more general measures of
psychopathology, an effect for thought problems was
found for heavy users only. Considering that epidemio-
logical studies [26,28] demonstrated that it is specifically
the positive symptom dimension that predicts later
clinical psychotic outcome, and evidence was found for
a dose–response relationship between age of onset and
positive psychotic experiences in particular [18], more
in-depth investigation into this association is warranted.

The present study aims to investigate the association
between patterns of cannabis use and positive psychotic
experiences. We replicate and refine the study by Mon-
shouwer and colleagues [21] in the 2005 wave of the
Dutch Health Behaviour in School-aged Children school
survey using the Community Assessment of Psychic
Experiences (CAPE), designed to capture subclinical psy-
chotic experiences in the general population while cor-
recting for an elaborate set of potential confounders.

We expect an association between cannabis use and
positive psychotic experiences that persists after adjusting
for an elaborate set of confounders.

METHOD

Participants

This study was conducted as part of the Dutch Health
Behaviour in School-aged Children (HBSC) study, study-
ing health behaviour, health and its social context in
youth in Europe and North America [29]. The current
data are drawn from the 2005 wave. Participants were
selected by a two-stage random sampling procedure:
first at school level (proportionate to the number in the

corresponding urbanization level, excluding schools for
special education) and secondly by random selection at
school class level of one class from every grade (1–4).
Response rate at school level was 47% and at class level
93%. Non-response at school level had to do mainly with
other research planned or ongoing (64%). Non-response
in classes was low: on average 7% of the students were
not reached, mainly because of illness. Schools that did
not participate did not differ from participating schools,
resulting in a representative sample of Dutch adolescents.
Data were collected in October and November 2005.
Questionnaires were distributed in classes and adminis-
tered by trained research assistants during a lesson.
Anonymity of the respondents was emphasized when
introducing the questionnaires and ensured by collecting
all questionnaires into one envelope and sealing the enve-
lope in the presence of the respondents. For the present
study, a selection was made of secondary school students
aged 12–16 years.

Instruments

Subclinical positive psychotic experiences

The CAPE positive experiences subscale (20 self-reported
items) was used to assess life-time psychotic experiences
[30,31]. The CAPE is based on the Peters et al. Delusions
Inventory (PDI) [32], modified to also include hallucina-
tory experiences. Each item in the CAPE rates two aspects
of psychotic experiences: (i) frequency and (ii) associated
distress, both rated on a four-point scale of never/not
distressed (i); sometimes/a bit distressed (ii); often/quite
distressed (iii); and nearly always/very distressed (iv).
The frequency and distress items together showed good
internal consistency (Cronbach’s alpha = 0.94). The
summed score of the 20 frequency items of the positive
experiences subscale (CAPE positive total) was used as a
continuous outcome measure.

Cannabis use

Cannabis use was assessed by asking: ‘How many times
did you use cannabis?’. This question was asked for
two time-frames: life-time and past-year. Students could
answer by ticking the number of times they had used
cannabis (never, 1 or 2, 3–5, 6–9, 10–19, 20–39, 40 or
more). According to the HBSC standard and following
Monshouwer and colleagues [21], the results on both
answers were combined and recoded into five cannabis
use subgroups with cannabis use reported:
1 never;
2 ever, but not during the past year (discontinued use);
3 once or twice during the past year (experimental use);
4 between three and 39 times during the past year

(regular use); and
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5 40 times or more during the last year (heavy use).
First, this five-category measure was recoded into a

dichotomous measure of life-time cannabis use (never
versus ever). Secondly, the five-category variable was
used for a more in-depth analysis.

Confounding factors

A number of potential confounding factors were
included. The selection of these confounders was based
on the outcomes of the 2001 version of the same survey
[21] and of other studies [33,34]. First, several socio-
demographic measures were included: age (in years),
gender, household composition (living with both biologi-
cal parents, one or none of them) and family affluence.
The last was assessed using four questions on the pres-
ence of material goods in the family: the student having a
bedroom of his/her own, number of computers in the
family, number of cars in the family and number of family
holidays in the past year. Together these items can be
interpreted as a proxy for prosperity of the family [35]. In
accordance with the HBSC protocol [36] the answers
were recoded into low, medium or high affluence. Sec-
ondly, social support from father, mother and friends was
assessed by the core questionnaire of HBSC (good, poor
or no contact) and added as a summed score of social
support [36]. Thirdly, frequency of alcohol use, was mea-
sured by the question: ‘How often do you take a drink
containing alcohol, such as beer, wine, spirits or mixed
drinks?’ (never, now and again, every month, every week
or every day). Answers were recoded into two categories,
combining the first two answers in ‘seldom or never’ and
the last three in ‘at least every month’. Fourthly, daily
smoking was included as a confounding factor. Lastly, in
addition to the four models used by Monshouwer and
colleagues [21], a fifth model was created, including
ethnicity and urbanization. Ethnicity was dichotomized
into native Dutch versus non-native, with participants
belonging to the second category when either the partici-
pant, mother or father was not born in the Netherlands.
As a measure for urbanization, a five-level scale based on
zip-codes as developed by HBSC was applied, with 1 being
a highly urbanized area and 5 being a rural area.

Data analysis

All analyses were carried out with STATA version 11 for
Windows [37]. To obtain correct 95% confidence inter-
vals and P-values of past-year prevalence of cannabis
use in a weighted and clustered sample, robust standard
errors were obtained [38]. To investigate the association
between cannabis use and subclinical positive experi-
ences, two sets of multivariate linear regression analyses
were conducted.

First, the effect of cannabis use on subclinical psy-
chotic experiences was investigated with the dichoto-
mized variable (‘ever’ versus ‘never’). CAPE total positive
sum score was included as outcome variable. The asso-
ciation between cannabis use and subclinical psychotic
experiences was investigated using an unadjusted model
and a fully adjusted model, comprising age, gender,
family affluence, household composition, social support,
regular alcohol use and daily smoking, in line with Mon-
shouwer and colleagues [21]. Furthermore, ethnicity and
urbanization were included. Also, interaction between
cannabis use (never versus ever) and age (12–16 years,
continuous) was assessed in the full factorial model.

Secondly, to investigate more in depth the association
between cannabis use and subclinical psychotic experi-
ences, intensity of cannabis use (see Measures section)
was used to investigate the effects of the amount of can-
nabis: no use ever versus discontinued, experimental,
regular and heavy use. This five-category variable was
included in the model as an independent variable using
dummies with no use as reference group, while correct-
ing for the full set of confounders. To provide insight into
the differences in CAPE-scores between the user groups,
post-hoc analyses of variance have been carried out. Cor-
recting for multiple testing was performed using Tukey’s
post-hoc test. Interaction of age with cannabis use was
analysed in the full model, with CAPE positive score as
dependent. Cannabis use was entered as a discrete vari-
able with four levels of use and non-use as reference; age
was entered as a continuous variable.

RESULTS

The sample consisted of 4552 participants, aged 12–16
years, all secondary school students and 50% females.
Table 1 shows the reported cannabis use ever. Almost
14% had ever used cannabis at the time of the interview,
comprising 2.5% of life-time users who had not used in
the previous year, 4.6% experimental users (once or twice
in the past year), 5.7% regular users (three to 39 times in
the past year) and 1.5% heavy users (>39 times in the
past year). Past-year cannabis use increased with age
[one-way analysis of variance (ANOVA), F(4,4547) = 94.84,
P = 0.000]. Table 2 shows the mean CAPE positive
subscale score.

Association between cannabis use ever and subclinical
positive psychotic experiences

The standardized regression estimates (b) for the associa-
tion between cannabis use ever and positive psychotic
experiences, as measured by the CAPE for the unadjusted
as well as the fully adjusted model, are shown in Table 3.
The results show that cannabis use among adolescents

Cannabis and positive psychotic experiences in adolescence 383
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was related to subclinical positive experiences, even when
an elaborate set of confounders was taken into account
(b = 0.088, P = 0.000). A significant interaction between
cannabis use and age was apparent (b = 0.081, P =
0.000), indicating that the association between cannabis
use and subclinical positive psychotic experiences are
strongest for the youngest children (Fig. 1).

Association between amount of cannabis use and
subclinical positive psychotic experiences

Using the never use group as reference category, the
associations of every level of cannabis consumption with
the CAPE positive experiences subscale were significant:
discontinued use b = 0.061 (P = 0.000), experimental
use b = 0.037 (P = 0.018), regular use b = 0.048
(P = 0.005) and heavy use b = 0.065 (P = 0.000).
Additional analyses of variances, corrected for multiple
testing by Tukey’s post-hoc test, revealed no significant
differences in CAPE score between the user groups them-
selves (e.g. discontinued versus regular use).

Interaction between age and cannabis use on CAPE
positive score was significant for all users groups: dis-
continued use b = -0.080 (P = 0.038), experimental
use b = -0.0337 (P = 0.000), regular use b = -0.586
(P = 0.000) and heavy use b = -0.376 (P = 0.001).

DISCUSSION

This study investigated the association between cannabis
use and subclinical positive psychotic experiences, dis-
tinguishing different user groups in a large adolescent
general population sample. The results confirm that early
cannabis use is associated with subclinical positive psy-
chotic experiences. The strength of this association weak-
ened when correcting for an elaborate set of confounders,

Table 1 Frequency of life-time cannabis use for different ages and user groups.

Age
(years)

Never
Discontinued
use

Experimental
use Regular use Heavy use

Ever use (total
subgroups) Total

n % n % n % n % n % n % n %

12 719 98 4 0.5 7 1.0 4 0.5 0 0 15 2 734 100
13 994 94.3 17 1.6 26 2.5 14 1.3 3 0.3 60 5.7 1054 100
14 1015 87.5 23 2.0 53 4.6 58 5 11 0.9 145 12.5 1160 100
15 853 76.3 45 4.0 80 7.1 108 9.7 32 2.9 265 23.7 1118 100
16 316 65.0 26 5.3 44 9.1 77 15.8 23 4.8 170 35 486 100
Total 3897 85.6 115 2.5 210 4.6 261 5.8 69 1.5 655 14.4 4552 100

Cannabis use is depicted for each of the user groups a part, as well as summarized in the ‘ever use, total subgroups’ column.

Table 2 Community Assessment of Psychic Experiences (CAPE) positive subscale score, mean and 95% confidence intervals (CI) for
different age and user groups.

Age (years)

Never Discontinued use Experimental use Regular use Heavy use

Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI Mean 95% CI

12 26.9 26.4–27.4 38.5 32.1–44.9 29.6 24.8–34.4 34.0 27.6–40.4 – –
13 26.8 26.4–27.2 30.3 27.2–33.4 27.5 25.0–30.0 36.6 33.2–40.0 25.7 18.3–33.0
14 27.1 26.7–27.5 31.9 29.2–34.5 28.2 26.5–30.0 30.0 28.3–31.7 32.5 28.6–36.3
15 27.2 26.8–27.7 28.9 27.0–30.8 30.6 29.2–32.0 28.9 27.7–30.2 30.9 28.7–33.1
16 27.6 26.9–28.3 31.7 29.2–34.2 27.3 25.4–29.3 28.2 26.7–29.6 28.1 25.5–30.8

Table 3 Association between cannabis use ever and Community
Assessment of Psychic Experiences (CAPE) positive scale for the
unadjusted and the fully adjusted model.

Model Predictor b (P-value)

Unadjusted model Cannabis use ever 0.138 (0.000)
Fully adjusted

model
Cannabis use ever 0.088 (0.000)

Age -0.007 (0.683)
Gender 0.089 (0.000)
Family affluence -0.030 (0.068)
Household composition -0.056 (0.000)
Social support -0.152 (0.000)
Regular alcohol use 0.069 (0.000)
Daily smoking 0.022 (0.225)
Urbanicity -0.044 (0.008)
Ethnicity 0.052 (0.003)

For the fully adjusted model, associations between all factors and
CAPE score are also displayed. bs with a P-value below 0.05 are printed in
italic type.
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but remained significant. Although effect sizes were
small, a dose–response association between cannabis use
and positive experiences was apparent. Contrary to the
findings of Monshouwer and colleagues [21], associa-
tions were not only present in those who had used can-
nabis regularly and recently, but were present in all user
groups. Most notably, the associations of cannabis use
with psychotic experiences were similar in the discontin-
ued use and the heavy use groups.

Frequency of cannabis use

Regarding the three levels of last-year use (experimental,
regular and heavy use), a dose–response relationship was
found for cannabis use and subclinical positive psychotic
experiences, with an increase in these experiences for
higher frequencies of use. This, as well as the fact that this
relationship still exists after controlling for an elaborate
set of confounders, is in agreement with the literature
[18,20,22,23,25] and adds to the accumulating evi-
dence for cannabis use as a risk factor for psychosis
[9,14–17].

Cannabis use at young age

The sample consisted of children aged 12–16 years. Per-
sistence of the association between an early age at can-
nabis use with subclinical positive psychotic experiences
was demonstrated in those who abstained from using
cannabis in the last year, and thus used cannabis at least
1 year before the time of measurement.

There are two possible explanations for this finding; it
is in line with the notion of a window of vulnerability
[18,23–25], stating that cannabis use during a specific
stage of development may lead to persisting psychotic
symptoms and eventually even to florid psychosis. Alter-
natively, the group of discontinued users may pose a
selected group of individuals that started early but quit
due to adverse effects of cannabis. This would suggest

that selection and not a causal relationship explains
(part of) the association between cannabis and psychotic
experiences.

Furthermore, the interaction between age and can-
nabis use found on the level of psychotic experiences is in
line with the findings of Schubart and colleagues [18],
that a younger age at which cannabis is used is associated
with more positive psychotic symptoms. In addition to
an association between early onset of use and psychotic
experiences later in life, the present study shows that
an association also exists for psychotic experiences at
present.

Limitations

The present results should be interpreted in context of the
strengths and limitations of this study. These data were
gathered by self-report, possibly leading to either over-
or under-reporting of undesirable or illegal behaviour
such as cannabis use. However, by administering the
questionnaires in school classes and by assuring ano-
nymity, validity and reliability are assumed to improve
[39]. Furthermore, studies comparing psychometric and
biometric measures of cannabis use (among which are
urine and hair tests) show good reliability of self-report
measures [40,41]. Only 47% of invited schools partici-
pated in the study. As response and non-response schools
did not differ with respect to urbanicity and school size,
selection bias at this level seems unlikely. The current
sample can thus be considered as representative of the
Dutch general adolescent population. At class-level, a
selection bias could have occurred, missing out truants
and those who often miss school due to illness. As
truancy is associated positively with substance use and
mental health problems, this bias is more likely to have
led to an underestimation of the effect.

Because the CAPE questionnaire inquires after
life-time psychotic experiences, these may be hard to
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distinguish from acute intoxication effects of cannabis.
There is, however, some evidence that high CAPE scores
associated with acute cannabis intoxication are also a
reflection of psychosis proneness [42]. Also, although
measures were available for demographic factors and
substance use, residual confounding by extensive behav-
ioural and psychopathological factors such as attention-
deficit hyperactivity disorder, externalizing behaviour
and conduct disorder [21,43–45] cannot be ruled out.
Future research should include these factors. Further-
more, only frequency of cannabis use during the last year
was assessed, whereas a life-time measure would have
been consistent with the time-period of the CAPE ques-
tionnaire. Also, the lack of information on use of drugs
other than cannabis might have led to an overestimation
of the found associations. However, as the questions were
omitted in the 2005 wave due to particularly low preva-
lence rates in the 2001 wave, this is not likely. A major
limitation is that the design of this study is cross-
sectional, thus not allowing for a causal inference. As
statistical procedures for correcting for confounders
are not infallible, and unknown sources of confounding
may remain, residual confounding cannot be ruled out.
Furthermore, participants were not asked after age of
onset of use.

Despite these limitations, the present study is an
important addition to the existing literature, as it reveals
an enduring association between cannabis use at an early
age and subclinical positive psychotic experiences even
after abstaining from cannabis for the last year. This calls
for more research, which could shed light on the ongoing
causality debate evolving around cannabis use and psy-
chotic symptoms. Studies of neuropathological changes
resulting from early cannabis use are of particular inter-
est. Furthermore, specific risk profiles (e.g. low socio-
economic status, trauma or psychiatric family history)
for psychosis-prone adolescents using cannabis, as well
as a threshold-age after which the association between
cannabis use and psychosis lessens in strength, could
prove useful for preventing youngsters from developing
psychosis irrespective of whether cannabis use is indeed
a causal factor for psychosis or solely an indicator of
psychosis-proneness.

Declarations of interest

None.

References

1. Van Os J., Linscott R. J., Myin-Germeys I., Delespaul P.,
Krabbendam L. A systematic review and meta-analysis
of the psychosis continuum: evidence for a psychosis
proneness–persistence–impairment model of psychotic
disorder. Psychol Med 2009; 39: 179–95.

2. Dhossche D., Ferdinand R., van der E. J., Hofstra M. B.,
Verhulst F. Diagnostic outcome of self-reported hallucina-
tions in a community sample of adolescents. Psychol Med
2002; 32: 619–27.

3. Dominguez M. D., Wichers M., Lieb R., Wittchen H. U.,
van Os J. Evidence that onset of clinical psychosis is an
outcome of progressively more persistent subclinical
psychotic experiences: an 8-year cohort study. Schizophr
Bull 2011; 37: 84–93.

4. Hanssen M., Bak M., Bijl R., Vollebergh W., van Os J.
The incidence and outcome of subclinical psychotic experi-
ences in the general population. Br J Clin Psychol 2005; 44:
181–91.

5. Wiles N. J., Zammit S., Bebbington P., Singleton N., Meltzer
H., Lewis G. Self-reported psychotic symptoms in the
general population: results from the longitudinal study
of the British National Psychiatric Morbidity Survey. Br J
Psychiatry 2006; 188: 519–26.

6. Poulton R., Caspi A., Moffitt T. E., Cannon M., Murray R.,
Harrington H. Children’s self-reported psychotic symptoms
and adult schizophreniform disorder: a 15-year longitudi-
nal study. Arch Gen Psychiatry 2000; 57: 1053–8.

7. Kelleher I., Cannon M. Psychotic-like experiences in the
general population: characterizing a high-risk group for
psychosis. Psychol Med 2011; 41: 1–6.

8. Cougnard A., Marcelis M., Myin-Germeys I., de Graaf R.,
Vollebergh W., Krabbendam L. et al. Does normal develop-
mental expression of psychosis combine with environ-
mental risk to cause persistence of psychosis? A psychosis
proneness–persistence model. Psychol Med 2007; 37: 513–
27.

9. Kuepper R., van Os J., Lieb R., Wittchen H. U., Hofler M.,
Henquet C. Continued cannabis use and risk of incidence
and persistence of psychotic symptoms: 10 year follow-up
cohort study. BMJ 2011; 342: d738.

10. Krabbendam L., van Os J. Schizophrenia and urbanicity:
a major environmental influence—conditional on genetic
risk. Schizophr Bull 2005; 31: 795–9.

11. van Os J., Hanssen M., de Graaf R., Vollebergh W. Does the
urban environment independently increase the risk for both
negative and positive features of psychosis? Soc Psychiatry
Psychiatr Epidemiol 2002; 37: 460–4.

12. Cantor-Graae E., Selten J. P. Schizophrenia and migration:
a meta-analysis and review. Am J Psychiatry 2005; 162:
12–24.

13. Read J., van Os J., Morrison A. P., Ross C. A. Childhood
trauma, psychosis and schizophrenia: a literature review
with theoretical and clinical implications. Acta Psychiatr
Scand 2005; 112: 330–50.

14. Moore T. H., Zammit S., Lingford-Hughes A., Barnes T. R.,
Jones P. B., Burke M. et al. Cannabis use and risk of psychotic
or affective mental health outcomes: a systematic review.
Lancet 2007; 370: 319–28.

15. van Os J., Bak M., Hanssen M., Bijl R. V., de Graaf R.,
Verdoux H. Cannabis use and psychosis: a longitudinal
population-based study. Am J Epidemiol 2002; 156: 319–
27.

16. Large M., Sharma S., Compton M. T., Slade T., Nielssen
O. Cannabis use and earlier onset of psychosis: a systematic
meta-analysis. Arch Gen Psychiatry 2011; 68: 555–61.

17. van Os J., Verkooyen R., Hendriks M., Henquet C., Bak M.,
Marcelis M. et al. A psychosis proneness–persistence–
impairment model of psychotic disorders. Tijdschr Psychiatr
2008; 50 Spec no.: 77–83.

386 Willemijn A. van Gastel et al.

© 2011 The Authors, Addiction © 2011 Society for the Study of Addiction Addiction, 107, 381–387

 13600443, 2012, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/j.1360-0443.2011.03626.x by U

niversiteitsbibliotheek, W
iley O

nline L
ibrary on [14/10/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



18. Schubart C. D., van Gastel W. A., Breetvelt E. J., Beetz S. L.,
Ophoff R. A., Sommer I. E. et al. Cannabis use at a young age
is associated with psychotic experiences. Psychol Med 2010;
7: 1–10.

19. Steinberg L. Adolescence, 5th edn. New York: McGraw-Hill
Companies; 1999.

20. Henquet C., Krabbendam L., Spauwen J., Kaplan C., Lieb R.,
Wittchen H. U. et al. Prospective cohort study of cannabis
use, predisposition for psychosis, and psychotic symptoms in
young people. BMJ 2005; 330: 11–6.

21. Monshouwer K., van Drosselaer S., Verdurmen J., Bogt T. T.,
de Graaf R., Vollebergh W. Cannabis use and mental health
in secondary school children. Findings from a Dutch survey.
Br J Psychiatry 2006; 188: 148–53.

22. Zammit S., Allebeck P., Andreasson S., Lundberg I., Lewis G.
Self reported cannabis use as a risk factor for schizophrenia
in Swedish conscripts of 1969: historical cohort study. BMJ
2002; 325: 1199–204.

23. McGrath J., Welham J., Scott J., Varghese D., Degenhardt L.,
Hayatbakhsh M. R. et al. Association between cannabis use
and psychosis-related outcomes using sibling pair analysis
in a cohort of young adults. Arch Gen Psychiatry 2010; 67:
440–7.

24. Arseneault L., Cannon M., Poulton R., Murray R., Caspi A.,
Moffitt T. E. Cannabis use in adolescence and risk for adult
psychosis: longitudinal prospective study. BMJ 2002; 325:
1212–3.

25. Bossong M. G., Niesink R. J. Adolescent brain maturation,
the endogenous cannabinoid system and the neurobiology
of cannabis-induced schizophrenia. Prog Neurobiol 2010;
92: 370–85.

26. Welham J., Scott J., Williams G., Najman J., Bor W.,
O’Callaghan M. et al. Emotional and behavioural anteced-
ents of young adults who screen positive for non-affective
psychosis: a 21-year birth cohort study. Psychol Med 2009;
39: 625–34.

27. Wigman J. T., Vollebergh W. A., Raaijmakers Q. A., Iedema
J., van D. S., Ormel J. et al. The structure of the extended
psychosis phenotype in early adolescence—a cross-sample
replication. Schizophr Bull 2009; 37: 850–60.

28. Chapman L. J., Chapman J. P., Kwapil T. R., Eckblad M.,
Zinser M. C. Putatively psychosis-prone subjects 10 years
later. J Abnorm Psychol 1994; 103: 171–83.

29. Currie C., Samdal O., Boyce W., Smith R., Settertobulte W.,
Barnekow Rasmussen V. Health Behaviour in school-aged
children: a World Health Organization Cross-National
Study. Research protocol for the 2001/02 Survey. Edin-
burgh: Child and Adolescent Research Unit, University of
Edinburgh; 2001.

30. Stefanis N. C., Hanssen M., Smirnis N. K., Avramo-
poulos D. A., Evdokimidis I. K., Stefanis C. N. et al. Evidence
that three dimensions of psychosis have a distribution
in the general population. Psychol Med 2002; 32: 347–
58.

31. Konings M., Bak M., Hanssen M., van Os J., Krabbendam L.
Validity and reliability of the CAPE: a self-report instrument

for the measurement of psychotic experiences in the general
population. Acta Psychiatr Scand 2006; 114: 55–61.

32. Peters E. R., Joseph S. A., Garety P. A. Measurement of delu-
sional ideation in the normal population: introducing the
PDI (Peters et al. Delusions Inventory). Schizophr Bull 1999;
25: 553–76.

33. McGee R., Williams S., Poulton R., Moffitt T. A longitudinal
study of cannabis use and mental health from adolescence
to early adulthood. Addiction 2000; 95: 491–503.

34. Rey J. M., Sawyer M. G., Raphael B., Patton G. C., Lynskey M.
Mental health of teenagers who use cannabis. Results of an
Australian survey. Br J Psychiatry 2002; 180: 216–21.

35. Currie C. E., Elton R. A., Todd J., Platt S. Indicators of socio-
economic status for adolescents: the WHO Health Behav-
iour in School-aged Children Survey. Health Educ Res 1997;
12: 385–97.

36. Child and Adolescent Health Research Unit (CAHRU) UoE.
Health behaviour in school-aged children: a WHO Cross-
National Study (HBSC). Research Protocol for the 2001/
2002 Survey. Edinburgh: Child and Adolescent Research
Unit, University of Edinburgh; 2001.

37. STATA Corporation. STATA/SE statistical software [com-
puter program]. Version release 11 In. College Station:
StataCorp LP; 2009.

38. Skinner C. J., Holt D., Smith T. M. F. Analysis of Complex
Surveys. Chichester: Wiley; 1989.

39. Smit F., De Zwart W. M., Spruit I., Monshouwer K., Ameijden
E. Monitoring substance use in adolescents: school or
household survey? Drugs Educ Prev Policy 2002; 9: 267–74.

40. Ledgerwood D. M., Goldberger B. A., Risk N. K., Lewis C. E.,
Price R. K. Comparison between self-report and hair analy-
sis of illicit drug use in a community sample of middle-aged
men. Addict Behav 2008; 33: 1131–9.

41. Zaldivar B. F., Garcia Montes J. M., Flores C. P., Sanchez S. F.,
Lopez R. F., Molina M. A. Validity of the self-report on drug
use by university students: correspondence between self-
reported use and use detected in urine. Psicothema 2009;
21: 213–9.

42. Genetic Risk and Outcome in Psychosis (GROUP) Investi-
gators. Evidence that familial liability for psychosis is
expressed as differential sensitivity to cannabis: an analysis
of patient–sibling and sibling–control pairs. Arch Gen
Psychiatry 2011; 68: 138–47.

43. Lee S. S., Humphreys K. L., Flory K., Liu R., Glass K.
Prospective association of childhood attention-deficit/
hyperactivity disorder (ADHD) and substance use and
abuse/dependence: a meta-analytic review. Clin Psychol Rev
2011; 31: 328–41.

44. Karatekin C., White T., Bingham C. Shared and nonshared
symptoms in youth-onset psychosis and ADHD. J Atten
Disord 2010; 14: 121–31.

45. Malcolm C. P., Picchioni M. M., DiForti M., Sugranyes G.,
Cooke E., Joseph C. et al. Pre-morbid conduct disorder symp-
toms are associated with cannabis use among individuals
with a first episode of psychosis. Schizophr Res 2011; 126:
81–6.

Cannabis and positive psychotic experiences in adolescence 387

© 2011 The Authors, Addiction © 2011 Society for the Study of Addiction Addiction, 107, 381–387

 13600443, 2012, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/j.1360-0443.2011.03626.x by U

niversiteitsbibliotheek, W
iley O

nline L
ibrary on [14/10/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense


