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Abstract

The literature suggests that cannabis use and schizotypal traits both constitute risk factors for the later developmer
of schizophrenia. However, their interrelationships remain to be evaluated. The present study examined the associatic
between cannabis use and schizotypal traits in 232 healthy students who ranged in age from 18 to 25 years. All the
students had completed the Schizotypal Personality Questionnaire and four of the Chapman Psychosis Pronene
Scales: the Magical Ideation Scale; the Perceptual Aberration Scale; the Revised Physical Anhedonia Scale; and th
Revised Social Anhedonia Scale. Subjects were divided into three groups according to cannabis use typology: thos
who had never used cannabis, those who were past or occasional users, and those who were regular users. Higt
scores on the Schizotypal Personality Questionnaire and the Magical Ideation Scale characterized the regular and pe
or occasional users compared with those who had never used cannabis. The co-occurrence of cannabis use a
schizotypal traits appeared to be independent of anxiety and depression dimensions. These data suggest that canna
use and schizotypal traits have to be jointly considered in further longitudinal studies of schizophrenia risk factors.
© 2002 Elsevier Science Ireland Ltd. All rights reserved.

Keywords: Marijuana; Schizotypal Personality Disorder; Psychosis Proneness Scales; Anxiety; Depression

1. Introduction et al., 1974; Caspari, 1999; Hall and Degenhardt,
2000. Cannabis ingestion in naive users or

increasingly heavy use in regular users can precip-
itate a schizophreniform episode, and heavy users
may have an increased risk of later developing

schizophrenia(Thornicroft, 1990. The relation-

Co-occurrences of cannabis ysduse with oth-
er psychiatric disorders have been well described
(Halikas et al., 1972 particularly with schizo-
phrenia (Tennant and Groesbeck, 1972; Breakey
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tary conscripts; heavy cannabis users ran approxi- stein-Bercovitz, 2000; Pickard et al., 200@nd
mately three to six times the risk of developing cannabis user¢Reilly et al., 1998; Troisi et al.,
schizophrenia compared with non-uséfgidreas-  1998).
son et al., 1987, 1989In the same way, Allebeck Hence, the aim of the present study was to
et al. (1993 identified 112 inpatients with both  assess whether cannabis use correlates with schi-
diagnoses of cannabis dependence and DSM-III-R zotypal traits in young healthy individuals after
schizophrenia during 12 years of follow-up by adjustment for potential confounding factors like
means of the Stockholm County inpatient care anxiety and depression dimensions. We predicted
register. Sixty-nine percent of patients with schiz- that cannabis users would exhibit more positive
ophrenia admitted heavy cannabis consumption at(or psychotic-like schizotypal traits compared
least 1 year before the onset of psychotic symp- with never-users regardless of their anxiety or
toms. Such evidence led some investigators to depression dimension levels.
consider cannabis as a full-range etiological factor
of schizophrenia/Andreasson et al., 1989Even 2. Methods
if this last viewpoint is far from universally held,
cannabis use is widely included among schizo- 2.1. Subjects
phrenia risk factors, at least in individuals at high
risk for the disordefLinszen et al., 1994 On the Healthy student$n=232) of both genders and
other hand, it has been shown that schizotypal from 18 to 25 years old were recruited from two
personality disorde(SPD) or even some schizo- universities through public advertising that offered
typal traits are predictors of the later development $50 in exchange for participation in a ‘study on
of schizophrenia(Chapman et al., 1994; Kwapil character traits and personality.” One of them was
et al., 1997. a university of health sciencébniversity of Lyon
Although cannabis use and schizotypal person- I, France, which included schools of medicine,
ality traits both constitute risk factors for schizo- pharmacology, physiotherapy and dental care,
phrenia, relatively few investigators have looked while the other was involved in political sciences
into their relationship in non-clinical samples of (University of Lyon Il, Francg. Experiments were
young individuals(Kwapil, 1996; Williams et al.,  conducted with the understanding and the written
1996). Kwapil (1996 reported that subjects with  consent of each subject after being approved by
high schizotypal positive traits measured by the the responsible Ethical Committee of Lyon B. All
Perceptual Aberration ScaléChapman et al., subjects were free of serious somatic illness and
1978 and the Magical Ideation ScaléEckblad of a personal history of psychosis as determined
and Chapman, 198%xceeded a control group on by the Schedule for Affective Disorders and Schiz-
rates of substance use disorders. These subject®phrenia(Fyer et al., 1985 none of them had
demonstrated preferential patterns of substance usesver received antipsychotic medications.
similar to those reported for patients with schizo- Cannabis use was anonymously explored by
phrenia. Similarly, Williams et al(1996) found means of a short personal interview, which con-
that high schizotypal traits measured by the Schi- tained three dichotomous questiorid) Did you
zotypal Personality ScaléClaridge and Broks, ever use cannabis in your life, even only once?
1984 discriminated subjects who had used can- (2) Do you currently use cannabi$3) If yes, do
nabis from never-users, whether or not they report- you use cannabis more or less than twice a week?
ed having used other recreational drugs. The choice of frequency was based on a recent
Furthermore, the relationship between cannabis usestudy showing that 94% of long-term cannabis
and schizotypy could be influenced by other psy- users consume that substance twice a week or
chopathological traits. Some studies, for example, more (Reilly et al., 1998. Students were assigned
have found high levels of anxiety and depression to the following three groups: never-useiisU),
symptoms in both individuals with schizotypal who had never used cannabis; past or occasional
traits (Lenzenweger and Loranger, 1989; Braun- users(POU), who had used cannabis at least once
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in the past or currently used cannabis fewer than
two times per week; and regular uséRU), who
used cannabis twice a week or more.

2.2. Psychometric investigations

Students were instructed not to report drug-
related experiences when they completed their
guestionnaires.

The specific psychometric evaluation for SPD
and psychosis pronene@sutcome factorsinclud-
ed the following questionnaires:

1. Four of the Psychosis Proneness Sc&RiR9
developed by Chapman and colleagues to study
schizotypal traits that are often reported among
subjects who later develop psychotic disorders.
The Magical Ideation ScaléMIS; Eckblad and
Chapman, 1983; French version: Dumas et al.,
19999 and the Perceptual Aberration Scale
(PAS; Chapman et al., 1978; French version:
Dumas et al.,, 1999awere used to assess
positive (i.e. psychotic-like schizotypal traits.
The Revised Physical Anhedonia ScdRhA,;
Chapman and Chapman, 1978; French version:
Assouly-Besse et al., 1995and the Revised
Social Anhedonia Scal€SA; Mishlove and
Chapman, 1985; French version: Assouly-Besse
et al., 1993 were used to assess negatiie.
deficit-like) schizotypal traits.

. The Schizotypal Personality Questionnaire
(SPQ; Raine, 1991; French version: Dumas et
al., 1999h, which contains nine sub-scales that
each correspond to the nine DSM-IV criteria
used to define schizotypal personality disorder
(SPD): ideas of reference; excessive social anx-
iety; odd beliefs or magical thinking; unusual
perceptual experiences; odd or eccentric behav-
ior; no close friends; odd speech; constricted
affect; and suspiciousne$émerican Psychiat-
ric Association, 199)

Other variables, namely anxiety and depression
dimensiongviewed as confounding factorswere
explored with the following questionnaires:

1. The State-Trait Anxiety InventorySTAI-YA
and STAI-YB; Spielberger, 1983; French ver-
sion: Schweitzer and Paulhan, 199Gvhich
allows investigators to study both the usual

29

level and the present level of anxiety at the
time of testing.

. The short form of the Beck Depression Inven-
tory (Beck 13; Beck and Beamesderfer, 1974;
French version: Bourque and Beaudrette, 1982
which is frequently used to assess the existence
and the intensity of a depressive state.

2.3. Statistical analysis

Firstly, we analyzed the demographic character-
istics and psychometric scores of the 232 students
according to their cannabis use typology. Qualita-
tive characteristics were compared using the chi-
square test; quantitative characteristicsean +
standard deviationwere compared using ANOVA.

Secondly, the relationship between cannabis use
and psychometric scores was explored using a
mixed model, i.e. a variance—component analysis
(VanLeuwen et al.,, 1998; Gibbons, 200@ith
adjustment for gender, depression scdBeck-
13), and state and trait anxiety scoréSTAI-YA
and STAI-YB). The significance of the effects was
tested byr-test. In this analysis, independent vari-
ables were entered successively: cannabis use for
Model 1; cannabis use and gender for Model 2;
cannabis use, gender and score on the Beck-13 for
Model 3; cannabis use, gender and score on the
STAI-YA for Model 4; cannabis use, gender and
score on the STAI-YB for Model 5; and all the
above variables for Model 6.

The analyses were carried out using SESAS
Institute, Cary, NG and MLwiN (Multilevel Mod-
els Project Institute of Educatign

3. Results

Table 1 presents comparisons of demographic
characteristics in the three groupdU, POU and
RU). The sample comprised 125 female and 107
male students with an average age of 241747
years and an average educational level of
13.36+1.06 years. There were 126 subjects in the
NU subgroup, 65 subjects in the POU subgroup
and 41 subjects in the RU subgroup.

Table 2 presents mean scores on the psycholog-
ical measures and comparisons by ANOVA among
the three cannabis-use subgroups. The three sub-
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Table 1
Demographic characteristics in a sample of 232 students according to their cannabis use typology

All subjects Cannabis Cannabis past or Cannabis P value
n=232 never users occasional users regular users
(NUV) (POU) (RU)
n=126 n=65 n=41
Gender(males females 107 M/125 F 45 M/81 F 27 M/38 F 35 M/6 F <0.000%
Age (mean years S.D) 21.17+1.47 21.29+1.48 20.9A1.44 21.12+1.47 NS
Educational levelmean 13.36:1.06 13.43-1.08 13.32-1.17 13.20:0.78 NS
yearst S.D)
2 Chi-square.

b ANOVA. Significance level at 0.05; NS non-significant.

groups differed significantly on the MISP=
0.002, SPQ Total (P=0.002, SPQ Unusual
Perceptual Experiences®=0.004, SPQ Odd or
Eccentric BehavioP=0.003, SPQ Constricted
Affect (P=0.023 and Beck-13 (P=0.017)
scores. Table 3 presents the potential common
effects of cannabis use and covariatdepression,
state and trait anxie)yon the schizotypal psycho-
metric variables.

RU and NU subgroups were compared, signifi-
cantly lower scores were observed in the NU
subgroup for MIS, SPQ Ideas of Reference, SPQ
Unusual Perceptual Experiences and SPQ Odd or
Eccentric Behavior, with and without adjustments.
Similarly, the NU subgroup had significantly lower
scores for PAS, SPQ Odd Beliefs or Magical
Thinking and SPQ Constricted Affect, but these
differences disappeared after adjustments accord-

We assessed specific effects of cannabis use oning to Models 3—6(Table 3 lists only significant
PPS and SPQ total scores for the three subgroupsvalues.
with and without adjustments for covariates. In the
NU subgroup, mean MIS and SPQ Total scores
remained significantly lower after all adjustments
compared with scores for the POU and RU sub- ) , )
groups. The PAS mean score was significantly ~1he aim of this study was to examine the
lower in the NU subgroup than in the RU sub- as§oc_|at|on between cgnr!a_b|s use and s_ch|zotypal
group, but the difference disappeared after adjust- fraits in young, healthy mdlwduals after adjustm_ent
ments according to Models 3—6.e. depression for poten_tlally c_onfou_ndlng factors_llkg dep_res_smn
and/or anxiety scores as covarialefNo differ- and anxiety dlmensm_ns. The prl_nqlpal findings
ence was observed, with or without adjustments, Were in accordance with our prediction) cor-
between the NU and RU subgroups for SA and relations emerged between cannabis use and sev-
PhA mean scores. To further assess each DSM-IV eral positive schizotypal traitéMIS; PAS; SPQ
criterion for SPD, we analyzed the specific effects Total; SPQ Ideas of Reference; SPQ Unusual
of cannabis use on the PPS and the nine SPQPerceptual Experiences; SPQ Odd Beliefs and
subscale scores, with and without adjustments. Magical Thinking; and SPQ Odd or Eccentric
Mean scores were significantly lower in the NU Behavio) and one negative schizotypal tréBPQ
than in the POU subgroup for MIS, SPQ Unusual Constricted Affect, with no gender effect(2)
Perceptual Experiences and SPQ Odd Speech withThese correlations were not influenced by anxiety
and without adjustment. In the same way, the mean and depression scores for most positive schizotypal
score for SPQ Constricted Affect was lower in the traits: MIS; SPQ total; SPQ Ideas of Reference;
NU subgroup than in the POU subgroup, but the SPQ Unusual Perceptual Experiences; and SPQ
difference disappeared after adjustments accordingOdd or Eccentric Behavior. Such findings are
to Models 3—-6. There were no other significant consistent with previous data on the same topic
differences between these two groups. When the (Williams et al., 1996; Kwapil, 1996

4, Discussion
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Table 2
Psychometric mean scorég-S.D., rangé according to cannabis use typology in a sample of 232 students
Scales All students Cannabis Cannabis past or Cannabis P value
(n=232 never users occasional users regular users ANOVA
(NU) (POU) (RU)
(n=126) (n=65) (n=41)
PPS SA 7.944.84 7.79%5.07 7.3#4.25 9.3%:4.80 0.097
(1-29 (1-29 (1-22 (2-21
PhA 11.70£5.92 12.06:6.04 10.54£5.82 12.76£5.51 0.133
(1-39 (1-39 (1-206 (5-26
PAS 5.68+5.55 4.94+5.22 6.08+5.68 7.19:6.08 0.068
(0-33 (0-26) (0-33 (0-29
MIS 8.05+5.50 6.93:5.37 8.86+5.28 10.09:5.56 0.002
(0-29 (0-29 (0-29 (1-29
SPQ Global 23.0912.13 20.66-11.86 25.0%:11.45 27.6:12.38 0.002
(1-59 (1-59D (1-59 (6-52
Ideas of 3.0%2.31 2.76t2.24 3.34:2.28 3.90t2.35 0.008
reference (0-9 0-9 (0-8 (0-9
Excessive social 3.002.20 2.83+2.22 3.18+2.15 3.20t2.22 0.472
anxiety (0-98 (0-9 (0-8 (0-8
Odd beliefs or 2.0£2.01 1.76+£1.89 2.18+1.93 251240 0.083
magical thinking 0-7 (0-7 0-7 0-7
Unusual 2.94-2.37 2.48+2.20 3.34:2.35 3.7%2.63 0.004
perceptual (0-9 (0-9 (0-9 (0-9
experiences
Odd or eccentric 2.221.92 191184 2.28+1.82 3.0A4211 0.003
behavior 0-7 (0-6) (0-7 (0-7
No close 1.421.49 1.33:1.46 1.45£1.51 1.68+1.56 0.407
friends (0-6) (0-6) (0-5 (0-6)
Odd speech 3.4¥2.18 3.16+2.14 3.96t2.21 3.76:2.15 0.057
(0-8 (0-9) (0-9 (0-9
Constricted 1.991.70 1.7%1.55 2.26£1.79 244187 0.023
affect (0-98 0-7 (0-9 (0-9
Suspiciousness 2.462.17 2.24+2.10 2.62+2.28 2.88:2.18 0.205
(0-98 (0-8 (0-9 0-7
STAI-YA 35.25+11.46 34.4%11.68 36.0810.82 36.41%+11.85 0.506
(20-79 (20-79 (20-70 (20-70
STAI-YB 42.40+10.26 41.79%10.02 43.439.88 42.61+11.66 0.575
(22-70 (22-69 (25-70 (24-66
Beck 13 3.84:3.73 3.36£3.35 3.88:4.03 5.2#4.07 0.017
(0-19 (0-19 (0-19 (0-19

Abbreviations: SA: Revised Social Anhedonia Scale; PhA: Revised Physical Anhedonia Scale; PAS: Perceptual Aberrations Scale;

MIS: Magical Ideation Scale; SPQ: Schizotypal Personality Questionnaire; STAI-YA: State and Trait Anxiety Instateyform;
STAI-YB: State and Trait Anxiety Inventor¢trait form); Beck-13: Beck Depression Inventofg3-item form); significance level

at 0.05; NS=non-significant.

Before discussing these results, we have to (Thomas, 1996; Poulton et al., 1997Secondly,
address some methodological aspects. Firstly, thethe POU subgroup may be heterogeneous since it
fact that subjects were not randomly selected could contained both cannabis occasional users and cur-
have led to possible biases. However, the observedrently abstinent cannabis past users. However, the
ratio of subjects who reported current or past latter subjects were rare and none had ever been a
cannabis us€45.7% was close to those reported regular user. Thirdly, cannabis use was evaluated
in large samples of young, healthy individuals only through a direct interview. A more rigorous
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Table 3

Specific effect of being cannabis Regular UsBJ) vs. Never UseKNU) on Psychosis Proneness ScdlePS: i.e. SA, PhA, PAS,
MIS) scores and on each of the nine sub-scale scores on the Schizotypal Personality Questi&f@ireithout and after
adjustments for potential confounding factors in a sample of 232 students

Parameters 1 2 3 4 5 6
S.A.
Ph.A.
M.L.S. 0.060 0.059 0.041 0.052 0.049 0.043
(0.019 (0.019 (0.018 (0.018 (0.018 (0.018
P.A.S. 0.042 0.041
(0.019 (0.019
SPQ(global 0.221 0.210 0.145 0.184 0.173 0.153
(0.067 (0.070 (0.067 (0.067) (0.067 (0.066
SPQ subscales
—ldeas of referenée 0.055 0.054 0.036 0.047 0.044 0.038
(0.019 (0.019 (0.018 (0.018 (0.018 (0.018
—Excessive social
anxiety?
—0Odd beliefs or 0.04 0.038
magical thinking (0.019 (0.019
—Unusual perceptual 0.055 0.053 0.036 0.047 0.043 0.038
experiences (0.019 (0.019 (0.018 (0.018 (0.018 (0.018
—0Odd or eccentric 0.064 0.063 0.045 0.056 0.052 0.047
behaviof (0.019 (0.019 (0.018 (0.018 (0.018 (0.018
—No close friends
—0Odd speech
—Constricted 0.044 0.042
affect (0.019 (0.019

—Suspiciousness

Mean values+S.D.) of multilevel linear estimates of parametdimly significant values are reportedOnly significant effect
of cannabis used on psychometric scores are reported in the table. Cannabis use for Model 1; cannabis use and gender for Model
2; cannabis use, gender and score at Beck-13 for Model 3; cannabis use, gender and score at STAI-YA for Model 4; cannabis use,
gender and score at STAI-YB for Model 5; and all the above variables for Mod&hGeviations: SA: Revised Social Anhedonia
Scale; PhA: Revised Physical Anhedonia Scale; PAS: Perceptual Aberrations Scale; MIS: Magical Ideation Scale.

2Schizotypal Personality Questionnaire subscales.

method involving biological analyses would have use and schizotypal scores in our samlable 3,
allowed a more accurate assessment of their actualModel 2). Several studies have shown that SPD
— past or current — cannabis consumption. How- may be associated with anxiety and depression
ever, self-reports on cannabis use have been shown(Bornstein et al., 1988; Braunstein-Bercovitz,
to have high correlations with biological measures 2000). Furthermore, links between cannabis use
(Martin et al., 1988. and anxiety or depression have been reported
Men were more likely than women to be regular (Troisi et al., 1998; Reilly et al., 1998 In the
users of cannabis in our healthy sample. This present sample, anxiety scores did not differ among
parallels findings in clinical sample€Compton et the three subgroups, but depression scores
al., 2000. Moreover, among scales evaluating increased along with the level of cannabis use
schizotypal traits, gender differences were (Table 2. However, the observed associations
observed only for SA, with significantly higher between cannabis use and schizotypal traits were
scores in men(r=3.566, d.f=231, P<0.00)), influenced both by depressidiModel 3) and state
corroborating previous datéRaine, 1992; Miller or trait anxiety(Models 4 and 5 scores for PAS,
and Burns, 199k However, gender did not influ- SPQ Odd Beliefs and Magical Thinking, and SPQ
ence the observed correlations between cannabisConstricted Affect(Table 3. Lenzenweger and
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Loranger(1989 have also reported strong corre- using a psychostimulant agent, increasing in return
lations between anxiety or depression and PAS the intensity of their positive symptoms. Finally,
scores. The fact that no significant correlation was the observed association between positive schizo-
observed between depression, or anxiety, and SPQtypal traits and cannabis use could be only a co-
Unusual Perceptual Experiences may reflect sub- occurrence without any causal link. However, these
stantial structural differences between this SPQ two phenomena could both depend on a common
subscale and the PAS. The same explanation couldethiopathological factor. On the basis of the can-
apply to the MIS and SPQ Odd Beliefs and nabinoid hypothesis of schizophrenf&chneider
Magical Thinking. The correlation between can- et al., 1998; Leweke et al., 199%he endogenous
nabis use and SPQ Constricted Affect, i.e. a cannabinoid system could be postulated to lead
negative schizotypal trait, disappeared after adjust- both to a vulnerability to schizophrenia-spectrum
ment for depression or anxiety scor@dodels 3— symptoms and to a vulnerability to cannabis con-
5). This also could be attributed to the structure sumption. These hypotheses each appear viable,
of this SPQ subscale. Indeed, when one looks atand further studies could help to decide between
the eight items that compose it, at least five of them.

them could partially overlap with anxious or The association between cannabis use and schi-
depressive symptoms. After adjustment for gender, zotypal traits suggests that further studies on schiz-
depression and anxiety, cannabis use was correlat-ophrenia vulnerability might take into account
ed only to positive schizotypal traitdModel 6). cannabis use among other variables considered to
Such a relationship could be explained by three be risk factors for schizophrenia.

hypotheses(1) direct pharmacological effects of

cannabis lead to schizotypal trail®) schizotypal  Acknowledgments
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