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Abstract

Background. We examined whether cannabis use contributes to the increased risk of psych-
otic disorder for non-western minorities in Europe.
Methods. We used data from the EU-GEI study (collected at sites in Spain, Italy, France, the
United Kingdom, and the Netherlands) on 825 first-episode patients and 1026 controls. We
estimated the odds ratio (OR) of psychotic disorder for several groups of migrants compared
with the local reference population, without and with adjustment for measures of cannabis
use.
Results. The OR of psychotic disorder for non-western minorities, adjusted for age, sex, and
recruitment area, was 1.80 (95% CI 1.39–2.33). Further adjustment of this OR for frequency of
cannabis use had a minimal effect: OR = 1.81 (95% CI 1.38–2.37). The same applied to adjust-
ment for frequency of use of high-potency cannabis. Likewise, adjustments of ORs for most
sub-groups of non-western countries had a minimal effect. There were two exceptions. For the
Black Caribbean group in London, after adjustment for frequency of use of high-potency can-
nabis the OR decreased from 2.45 (95% CI 1.25–4.79) to 1.61 (95% CI 0.74–3.51). Similarly,
the OR for Surinamese and Dutch Antillean individuals in Amsterdam decreased after adjust-
ment for daily use: from 2.57 (95% CI 1.07–6.15) to 1.67 (95% CI 0.62–4.53).
Conclusions. The contribution of cannabis use to the excess risk of psychotic disorder for
non-western minorities was small. However, some evidence of an effect was found for people
of Black Caribbean heritage in London and for those of Surinamese and Dutch Antillean heri-
tage in Amsterdam.

Introduction

Studies in Western Europe have found an increased incidence of psychotic disorders among
various migrant and minority ethnic groups in Western Europe (e.g. Selten, van der Ven, &
Termorshuizen, 2020). The European Network of National Schizophrenia Networks
Studying Gene-Environment Interaction (EU-GEI) study confirmed and extended this find-
ing. During the period from 2010 to 2015, it compared the incidence of psychotic disorder
between ethnic minorities and the reference population at sites in Spain, Italy, France, the
UK, and the Netherlands. When the researchers categorized the participants according to
their country of birth and the country of birth of their parents, the results showed higher inci-
dence rate ratios (IRRs) for individuals with a Non-Western background (pooled, adjusted
IRR = 2.12; 95% CI 1.88–2.40) than for those with a Western background (pooled, adjusted
IRR = 1.09; 95% CI 0.91–1.32) (Termorshuizen et al., 2022). (For the definition of ‘Western’
and ‘Non-Western’ used in the study, see Methods below.) It is worthwhile to note that
many, but not all members of minority ethnic groups are first- and second-generation
migrants.

Most researchers assume an important role in social stressors (e.g. Dykxhoorn and
Kirkbride, 2019; Morgan, Knowles, and Hutchinson, 2019; Selten and Cantor-Graae, 2005;
Selten and Ormel, 2023), but no study has examined whether the variation in psychosis
risk might be explained by cannabis use, another important environmental risk factor for
psychosis (e.g. Gage, Hickman, and Zammit, 2016). To the best of our knowledge, five studies
have compared the frequency of cannabis use among migrants to that for the reference popu-
lation (Kortas et al., 2022), Two studies from Spain (Marsiglia, Kulis, Luengo, Nieri, & Villar,
2008; Sarasa-Renedo et al., 2015) and one from Norway (Abebe, Hafstad, Brunborg, Kumar, &
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Lien, 2015) reported lower cannabis use in migrants. A third
study from Spain reported a relationship with length of stay:
lower levels of cannabis use for migrants who had stayed for
less than 10 years and increased rates for subjects from some
regions (South-American Cone and Western-Europe) who had
stayed for a longer period of time (Sordo et al., 2015). A study
from France reported increased rates of cannabis use for
non-European migrants aged 11 to 14 years and a younger age
at first use (Chau, Baumann, Kabuth, & Chau, 2012).

Two psychosis incidence studies examined the frequency of
cannabis use during the year before first contact with a helping
agency and found no strong differences between migrants and
the reference population (Cantwell et al., 1999; Veen et al.,
2002). However, these studies did not include control groups
from the general population. In sum, there is sufficient reason
to examine if, and to what extent the association between ethnic
minority status and risk of psychotic disorder is explained by
the use of cannabis.

The case-control part of the EU-GEI-study collected informa-
tion on drug use from incident cases and controls, and reported
increased odds ratios (ORs) of psychotic disorder, compared
with never users, for daily cannabis users (adjusted OR = 3.2;
95% CI 2.2–4.1) and for daily users of high-potency cannabis
(adjusted OR = 4.8; 2.5–6.3) (Di Forti et al., 2019). The study
has also found strong differences in the risk of psychosis by
migrant status and ethnicity (Jongsma et al., 2021). Here we
examined (i) whether controls who belong to a Western or
Non-Western minority reported a greater frequency of cannabis
use than controls from the reference population; (ii) the extent
to which ORs of psychotic disorder for Non-Western minorities
(versus the reference population) changed after adjustment for
variables reflecting cannabis use.

Methods

Participants

Between May 1, 2010 and April 1, 2015, researchers at 17 sites in
Italy, Spain, France, Brazil, the UK, and the Netherlands
approached patients and controls for participation in the
EU-GEI study. They asked for informed consent from all patients
aged 18–64 years who presented with a first-episode of psychosis
(ICD-10 criteria: F20-F33) to local psychiatric services. Patients
were excluded if they met criteria for organic psychosis or for
psychotic symptoms resulting from an acute intoxication.
Patients who refused participation were counted as cases in the
incidence study but did not participate in the present case-control
study. Using the Operational Criteria Checklist algorithm
(McGuffin, Farmer, & Harvey, 1991) all patients interviewed
received a research-based diagnosis.

To select a sample of controls broadly representative of local
populations in relation to age, sex, and ethnicity, a mixture of ran-
dom and quota sampling was used. Local demographic data were
used to set quotas for controls. Quotas were then filled using a
variety of recruitment methods, including random sampling,
stratified random sampling, and ad hoc approaches. Controls
were not matched to cases (for more details, see
Gayer-Anderson et al., 2020). In London, individuals of Black
African and Black-Caribbean ethnicity were over-sampled to
enable subsequent sub-group analyses. Sampling weights were
created to account for this in the analysis (see below). Controls

were excluded if they had received a diagnosis of or treatment
for psychotic disorder. Details have been provided in previous
publications (Gayer-Anderson et al., 2020; Jongsma et al., 2018).

All participants provided informed, written consent. Ethical
approval was provided by research ethics committees at each site.

Measures of cannabis use

The cases and controls who consented to participate were inter-
viewed using an updated version of the modified Cannabis
Experience Questionnaire (CEQEU−GEI), which gathers a detailed
history of the use of cannabis and other drugs (Di Forti et al.,
2019). Participants were asked whether they had ever used canna-
bis in their lifetime and whether they used cannabis now. If the
answer to the first question was yes, four more questions were
asked to ascertain the pattern of use that described the ‘most’
how each participant used over the period of use: (1) age at
first use, (2) frequency of use, (3) money spent weekly, and (4)
type of cannabis used. In answer to the latter question, partici-
pants reported the name of the type used in their native language.
Later work categorized the type of cannabis used into low potency
(Δ9-tetrahydrocannabinol (THC) <10%) or high potency (⩾10%).
These two categories were derived using official data available
from each of the study countries (for references: see online
Supplementary Material) and from the EMCDDA 2016
(European Monitoring Centre for Drugs & Drug Addiction,
2016). For more details, see Di Forti et al., 2019.

In the earlier EU-GEI analysis, the frequency of use and the
potency of cannabis used were combined into a seventh variable
because these two variables showed the highest ORs of psychosis
and their combination showed a dose-response relationship
(Di Forti et al., 2019).

Region of origin/ethnicity

The Medical Research Council Socio-Demographic Schedule was
used to collect information on the birth place of each individual
and their parents and on the individual’s self-reported ethnicity
(Mallett, Leff, Bhugra, Pang, & Zhao, 2002). Subjects with one
or two foreign-born parents were considered subjects with an eth-
nic minority status. On the basis of the country of origin we dis-
tinguished between subjects with a Western background
(‘Western’ embraces Europe, the USA, Canada, Australia, New
Zealand, and countries of the former Soviet Union with a pre-
dominantly Christian religion) and those with a “Non-Western”
background (all other countries). The concepts of Western and
non-Western, developed by Statistics Netherlands, are primarily
intended to reflect cultural properties, but they overlap with con-
cepts like race, ethnicity, religion, and levels of economic and
industrial development. Within the group of subjects from
Non-Western countries we distinguished between minorities
from (i) the Middle-East (includes also Turkey, Israel, Egypt),
(ii) the Maghreb, (iii) sub-Saharan Africa, (iv) Asia (including
states of former Soviet Union with a predominant Islamic popu-
lation), (v) Latin-America, and (vi) Caribbean islands, Surinam,
Guyana, and French Guyana. Thus, most non-Western indivi-
duals were born in developing countries or were raised by parents
born in such countries. Native-born participants, the parents of
whom were also without a migration history, were placed in the
reference category. The seven minority groups and the reference
population add up to eight groups in the present study.
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Statistical analysis

The site of Maison-Blanche, Paris, had to be excluded from the
analysis because it did not recruit controls. The site in Brazil
(Ribeirão Preto) was excluded given its very different context
with regard to migration and ethnicity. Puy-de-Dôme had to be
excluded owing to missing data on ethnicity, Verona due to
some quality issues with regard to cannabis data. This resulted
in an analysis based on information from 13 sites. Due to the rela-
tively small numbers of cases and controls at each site in Spain
(Madrid, Barcelona, Valencia, Santiago, Oviedo, and Cuenca)
and Italy (Bologna, Palermo), we collapsed them into two recruit-
ment areas: Spain and Italy. Thus, we report on results obtained at
13 sites and distinguished in our analyses seven recruitment areas:
Spain, Italy, Créteil, Southeast London, Cambridgeshire,
Amsterdam, Gouda, and Voorhout.

Since the sites of Santiago, Oviedo, Valencia, and Cuenca had
at least 10% of data missing on the measures of cannabis use or on
one or more of the confounding variables, we also conducted ana-
lyses based on information obtained from 9 sites (13 minus 4).

Use of cannabis by ethnic background among controls
To examine whether controls who belong to a western or non-
western minority use more cannabis than controls from the refer-
ence population do, we conducted 13 logistic regression analyses.
The outcome variables of the first seven analyses were lifetime
use, current use, first use before age 15, daily use, amount of
money spent weekly of more than 20 Euros, use of high-potency
cannabis and daily use of high-potency cannabis, all dichoto-
mized in yes v. no. As for individuals with a lifetime history of
use, it is conceivable that the pattern of use differs between mem-
bers of Western or Non-Western minorities and those of the ref-
erence population. Consequently, we conducted six additional
analyses, restricted to individuals who had ever used cannabis
in their lifetime. The outcome variables of these analyses were
current use, first use before age 15, daily use, amount of money
spent weekly of more than 20 Euros, use of high-potency cannabis
and daily use of high-potency cannabis.

Odds ratio of psychotic disorder for ethnic minorities compared
with reference population, cases v. controls
To examine whether the ORs of psychotic disorder for
Non-Western minorities, compared to the reference population,
change after adjustment for variables reflecting cannabis use, we
conducted multivariable logistic regression analyses, with and with-
out adjustment for each of the seven measures of cannabis use. The
participant’s status as case or control was the outcome variable in
this analysis. Cases were compared to controls with respect to two
important variables: ethnic minority status and cannabis use.

Ideally, the group of controls is representative in terms of age,
sex, and region of origin of the source population from which the
cases originate. However, migrants from Africa and the Caribbean
were intentionally over-sampled in London to facilitate sub-group
comparisons. Since the distribution of the aforementioned charac-
teristics deviated also at some other sites, we calculated weighting
factors to adjust for these deviations (see e-Methods in online
Supplement). In all logistic regression analyses, a statement for
inclusion of these weighting factors was included (‘weights =
weightfactor’).

In the first analysis, the logistic model included ethnic minor-
ity status (categorized into reference population, Western and
Non-Western minority), age, sex, and the seven areas of

recruitment. The next part of this analysis consisted of seven sep-
arate models; each one of them included the abovementioned
variables and one of the seven indicators of cannabis use.

In the second analysis, we repeated these analyses (that is,
without and with adjustment for a cannabis measure), with ethnic
minority status categorized into eight groups (see above).

In the third analysis, the ORs for minorities (Western and
Non-Western v. reference population) were estimated for each of
the five recruitment countries (Spain, Italy, France, United
Kingdom, and the Netherlands) separately, without and with adjust-
ment for a cannabis measure. This was done in a model with age,
sex, minority ethnic group, recruitment area, and with terms for
the interaction between minority status and recruitment area.

If there was information on cannabis use for at least 10 cases
and at least 10 controls from a minority group at a given site,
we conducted both parts of the analysis (without and with adjust-
ment for cannabis use) for this particular group (fourth analysis).
The results were analyzed in separate models for each group at a
given recruitment site; all models included the pertinent minority
versus the local reference population, age, and sex.

Since it is conceivable that the results are influenced by the use
of other substances that can cause psychotic disorder, in particu-
lar stimulants and cocaine (Chen et al., 2003; Roncero et al.,
2014), we repeated the second, third, and fourth analysis in the
following way. First, we adjusted the ORs of psychotic disorder
for the lifetime use of stimulants or cocaine using a model that
also included age, sex, and site. Second, we examined whether
an additional adjustment for lifetime use of cannabis, daily use
of cannabis, or daily use of high-potency THC during the period
of use, influenced the results.

Finally, we repeated the first, second, and third analyses for the
nine sites with <10% of missing data on cannabis variables. Data
preparation, record linkage, and estimation of the weighting fac-
tors were performed using SPSS version 22.0. The logistic regres-
sion analyses were performed in R, version 4.2.1.

Results

As for all the 17 sites that participated in the EU-GEI study 1519
cases were approached for participation and 1130 were recruited
(Gayer-Anderson et al., 2020). The number of cases who refused
to participate was 356 (23.4%). An additional 33 cases had to be
excluded due to language barriers or because they did not meet
the age criteria (Di Forti et al., 2019; online Supplement). After
exclusion of cases from Maison-Blanche, Brazil, Verona,
Puy-de-Dôme, and cases with insufficient information on country
of birth, the final sample for our study included 825 cases and
1026 controls.

Table 1 provides information on cases and controls with
regard to demographics, levels of education, and types of employ-
ment. Online Supplementary Table 1 provides additional infor-
mation on race/ethnicity by recruitment area. Table 2 shows the
figures for reported substance use; cases and controls were further
divided into individuals from the reference population and those
from western or non-western countries. The results show that
cases are younger than controls, are more often men, and more
often use cannabis.

Use of cannabis by ethnic background among controls

Table 3 shows that the odds of lifetime use of cannabis were about
48% lower for controls with a Non-Western background
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Table 1. Socio-demographic characteristics by case-control status

Variables Cases (N = 825) Controls (N = 1026) p-Value a

Mean age (S.D.) 30.6 (10.1) 37.0 (13.2) <0.001

Number (%) of females 304 (36.8%) 540 (52.6%) <0.001

Recruitment site

Spainb 204 219

Italyb 125 161

Créteil 54 100

Southeast London 201 230

Cambridgeshire 45 106

Amsterdam 96 101

Gouda and Voorhout 100 109

Region of origin

Reference population 487 698

Western countryc 71 98

Non-Western countryd 267 230

Non-Western subgroups:

Middle Eastd 14 4

Maghrebd 38 32

Sub-Saharan Africa d 85 64

Asiad 32 39

Caribbeand 66 55

Latin-Americad 32 36

Self-reported race/ethnicity <0.001

White 539 (65.3%) 814 (79.3%)

Black 139 (16.8%) 100 (9.7%)

Asian 30 (3.6%) 30 (2.9%)

North-African 44 (5.3%) 23 (2.2%)

Other 32 (3.9%) 24 (2.3%)

Mixed 41 (5.0%) 34 (3.3%)

Education <0.001

School with no qualifications 109 (13.2%) 26 (2.5%)

School qualifications 391 (47.4%) 375 (36.6%)

Vocational or undergraduate 273 (33.1%) 437 (42.6%)

Postgraduate 45 (5.5%) 182 (17.7%)

Data missing 7 (0.8%) 6 (0.6%)

Employment 1 year before assessm. <0.001

Unemployed 170 (20.6%) 91 (8.9%)

Econ. inactive (i.e. house person) 59 (7.2%) 94 (9.2%)

Student 150 (18.2%) 181 (17.6%)

Employee (incl. self-employed) 389 (47.2%) 649 (63.3%)

Unknown 57 (6.9%) 11 (1.1%)

aP-values belonging to χ2-test (categorical variables) or Kruskal–Wallis test (continuous variables).
bSpain: Madrid, Barcelona, Valencia, Cuenca, Oviedo, Santiago. Italy: Bologna, and Palermo.
cCountry of birth (or parental country of birth): Europe, USA, Canada, Australia, New Zealand, and countries of former Soviet Union with a predominantly Christian religion.
dNon-Western: all other countries. Middle East: includes also Egypt, Israel and Turkey. Maghreb: North-African countries except Egypt. Asia: including states of the former Soviet Union with a
predominant Islamic religion; Caribbean includes the Caribbean islands, Surinam, Guyana, and French Guyana.
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compared with the reference population (OR, adjusted for age and
sex = 0.52; 95% confidence interval [95% CI] = 0.38–0.73). On the
other hand, among those who had ever used cannabis, the pro-
portions of subjects who were current users, daily users, younger
than 15 years at their first use, or who spent at least 20 Euros per
week were somewhat higher within the group of Non-Western
controls.

Odds ratios of psychotic disorder for ethnic minorities, cases v.
controls

The OR of psychotic disorder for Non-Western minorities,
adjusted for age, sex, and area of recruitment, was 1.80 (95% CI
1.39–2.33). Further adjustment for any of the seven cannabis
use variables had a minimal effect on this OR, which remained
significantly increased (Table 4).

In an additional model with terms of interaction for {ethnic
origin × cannabis use}, the effect of cannabis on the risk of psych-
otic disorder appeared to be stronger for individuals from
non-Western countries than for the reference population. This
was explored for cannabis measures 1 (lifetime use), 4 (daily
use), and 7 (daily use of high-potency THC) Thus, the lack of
effect of adjustment for cannabis use variables on the association
between non-Western minority status and risk of psychotic dis-
order was not due to a lack of an association between cannabis
use and this risk for non-Western minorities (data available on
request).

We found negligible effects of cannabis use on the association
between ethnic minority status and odds of psychosis in analyses
using our more detailed region of origin variable (Middle East,
the Maghreb, sub-Saharan Africa, Asia, the Caribbean, Latin
America, and Western countries; see Table 4 and online
Supplementary Table 2).

Odds ratios for Non-Western minorities by country and site of
recruitment

The results showed that adjustments for measures of cannabis use
had a minimal effect in each country (online Supplementary
Table 3). An exception is the OR for subjects from non-western
countries in the Netherlands, where adjustment for daily use dur-
ing the period of use led to a decrease in the OR from 1.58 (95%
CI 0.98–2.55) to 1.35 (95% CI 0.82–2.23) and to 1.36 (95% CI
0.82–2.26) after adjustment for daily use of high-potency canna-
bis, during the period of use.

In southeast London, there were at least 10 cases and at least 10
controls from Asia, sub-Saharan Africa, and the Caribbean. In
Créteil and Amsterdam this applied to subjects from the
Maghreb and from Surinam and the Netherlands Antilles,
respectively (see online Supplementary Table 5 for numbers of
cases and controls; information on their replies to questions on
the use of cannabis is available upon request).

In London, there was little evidence that adjustment for any
cannabis variable modified the OR of psychosis in participants

Table 2. Substance use reported by cases and controls, by country of birth or parental country of birth

Cases Controls

Variables
Reference
(N = 487)

Westerna

(N = 71)
Non-Westernb

(N = 267)
Reference
(N = 698)

Western
(N = 98)

Non-Western
(N = 230)

Tobacco use: N (%) N (%) N (%) N (%) N (%) N (%)

Does not smoke 190 (39.0%) 26 (36.6%) 117 (43.8%) 491 (70.3%) 82 (83.7%) 178 (77.4%)

Smokes ⩾10 cigarettes/day 70 (14.4%) 10 (14.1%) 54 (20.2%) 74 (10.6%) 5 (5.1%) 26 (11.3%)

Smokes < 10 cigarettes/day 213 (43.7%) 30 (42.3%) 78 (29.2%) 120 (17.2%) 9 (9.2%) 18 (7.8%)

Unknown 14 (2.9%) 5 (7.0%) 18 (6.7%) 13 (1.9%) 2 (2.0%) 8 (3.5%)

Lifetime use of:

Stimulants 134 (27.5%) 24 (33.8%) 36 (13.5%) 105 (15.0%) 26 (26.5%) 19 (8.3%)

Cocaine 157 (32.2%) 24 (33.8%) 51 (19.1%) 113 (16.2%) 23 (23.5%) 24 (10.4%)

Stimulants or cocaine 188 (38.6%) 32 (45.1%) 64 (24.0%) 142 (20.3%) 34 (34.7%) 28 (12.2%)

Patterns of cannabis use:

Lifetime use 333 (68.4%) 55 (77.5%) 175 (65.5%) 409 (58.6%) 59 (60.2%) 98 (42.6%)

Current use 105 (21.6%) 20 (28.2%) 73 (27.3%) 93 (13.3%) 17 (17.3%) 29 (12.6%)

Pattern of use during period of use:

Age at first use ⩽15 years 148 (30.4%) 22 (31.0%) 64 (24.0%) 112 (16.0%) 15 (15.3%) 36 (15.7%)

Daily use 139 (28.5%) 22 (31.0%) 81 (30.3%) 52 (7.4%) 6 (6.1%) 16 (7.0%)

Money spent per week ⩾20 Euro 88 (18.1%) 17 (23.9%) 53 (19.9%) 25 (3.6%) 1 (1.0%) 12 (5.2%)

Potency ⩾10% THC c 189 (38.8%) 32 (45.1%) 104 (39.0%) 194 (27.8%) 20 (20.4%) 39 (17.0%)

Daily use of high potency 98 (20.1%) 15 (21.1%) 60 (22.5%) 31 (4.4%) 2 (2.0%) 7 (3.0%)

aCountry of birth (or parental country of birth): Europe, USA, Canada, Australia, New Zealand, and countries of former Soviet Union with a predominantly Christian religion.
bNon-Western: all other countries.
cΔ9-tetrahydrocannabinol.

Psychological Medicine 5

https://doi.org/10.1017/S0033291724001004 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291724001004


of Asian or sub-Saharan African heritage. However, adjustment
for daily use of high-potency cannabis (during the period of
use) substantially decreased the OR for individuals of Caribbean
origin (Table 5). In Amsterdam, adjustment for daily use of can-
nabis use (during the period of use) resulted also in a substantial
decrease of the OR for those of origin from Surinam and the
Netherlands Antilles (Table 5). For subjects from the Maghreb
in Créteil, however, there was no evidence that adjustments for
measures of cannabis had meaningful effects on the OR of
psychosis.

Analyses without weighting factors yielded only minor differ-
ences. The age- and sex-adjusted OR of psychotic disorder for
African-Caribbeans in London, computed without these factors,
was 2.23 (95% CI 1.15–4.32). After adjustment for daily use of
high-potency cannabis, this value decreased to 1.42 (95% CI
0.68–2.98). As for the Surinamese and Dutch Antilleans in
Amsterdam, the age- and sex-adjusted OR computed without
weighting factors was 2.89 (95% CI 1.23–6.76); after adjustment
for frequency of use, the OR came to 1.84 (95% CI 0.69–4.89).

We repeated the analyses for Non-Western minorities at all
sites combined and at each separate site without weighting factors
and examined the impact of adjustment for frequency of use and
for daily use of high-potency cannabis. The results were similar to

those obtained with weighting factors (data available upon
request).

The analyses that took into account the use of stimulants or
cocaine yielded the following results. First, adjustment for the life-
time use of stimulants or cocaine almost always resulted in an
increase of the OR of psychotic disorder, not a decrease.
Second, an additional adjustment for each of the three selected
variables reflecting cannabis use had, again, no major influence
on the OR. The exceptions were, again, the substantial reductions
in the OR of psychotic disorder for African-Caribbeans in
London (after adjustment for daily use of high potency THC dur-
ing the period of use) and for Suriname and Dutch Antilleans in
Amsterdam (after adjustment for daily use during the period of
use). See online Supplementary Tables 6, 7, and 8.

Finally, repeat of the first, second, and third analyses after the
exclusion of four Spanish sites resulted in minimal differences
with the previous analyses (online Supplementary Tables 9, 10,
and 11). The exception was a change in the OR of psychotic dis-
order for subjects from non-western countries in Spain. The OR
of 1.09 (95% CI 0.59–2.02), adjusted for age and sex but not for
cannabis use, decreased to an OR of 0.57 (95% CI 0.22–1.45)
after the exclusion of four Spanish sites. Again, the adjustments
for variables related to cannabis use had a minimal effect.

Table 3. Measures of cannabis use among controls, by region of origin; odds ratios of several aspects of cannabis use for western and non-western controls, versus
controls from the reference population

Region of origin

Reference
population

From Western
Countries

From
Non-Western
Countries

Features of cannabis use N (%) N (%) ORa (95% CI)b N (%) OR (95% C)

698 98 230

Lifetime use 409 (58.6) 59 (60.2) 1.22 (0.79–1.88) 98 (42.6) 0.52 (0.38–0.73)

Current use 93 (13.3) 17 (17.3) 1.72 (0.98–3.01) 29 (12.6) 0.93 (0.56–1.53)

Pattern of use during period of use:

Age at first use ⩽15 years 112 (16.0) 15 (15.3) 0.97 (0.55–1.72) 36 (15.7) 0.96 (0.61–1.49)

Daily use 52 (7.4) 6 (6.1) 0.90 (0.40–2.01) 16 (7.0) 0.94 (0.51–1.72)

Money spent week ⩾20 Euros 25 (3.6) 2 (1.0) 0.31 (0.06–1.67) 12 (5.2) 1.08 (0.51–2.30)

Use of high-potency cannabis
(⩾10% THCc)

194 (27.8) 20 (20.4) 0.74 (0.45–1.20) 39 (17.0) 0.55 (0.37–0.82)

Daily use of high potency 31 (4.4) 2 (2.0) 0.52 (0.14–1.87) 7 (3.0) 0.72 (0.31–1.67)

If lifetime use is yes:

Current use 93 (22.7) 17 (28.8) 1.90 (1.04–3.48) 29 (29.6) 1.43 (0.83–2.46)

Pattern of use during period of use:

Age at first use ⩽15 years 112 (27.4) 15 (25.4) 0.97 (0.53–1.78) 36 (36.7) 1.58 (0.96–2.61)

Daily use 52 (12.7) 6 (10.2) 0.85 (0.37–1.92) 16 (16.3) 1.29 (0.69–2.42)

Money spent week ⩾20 Euros 25 (6.1) 1 (1.7) 0.31 (0.06–1.66) 12 (12.2) 1.52 (0.70–3.29)

Use of high-potency cannabis
(⩾10% THCc)

194 (47.4) 20 (33.9) 0.58 (0.34–1.00) 39 (39.8) 0.81 (0.50–1.33)

Daily use of high potency 31 (7.6) 2 (3.3) 0.50 (0.14–1.82) 7 (7.1) 1.02 (0.43–2.42)

aOdds ratio adjusted for age and sex.
b95% Confidence Interval.
cΔ9-tetrahydrocannabinol.
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Discussion

The main findings of this study are: (i) Non-Western controls as a
whole do not report more use of cannabis than controls from the
reference population; (ii) adjustments for measures of cannabis
use have a very small effect on the ORs of psychotic disorder;
and (iii) exceptions are Black Caribbeans in London and the
Surinamese and Dutch Antilleans in Amsterdam; their ORs
decreased by more than 20% and lost their statistical significance
after adjustment for frequency of cannabis use (both groups) and
for frequency of use of high-potency cannabis (Caribbeans in
London); and (iv) adjustments for the lifetime use of stimulants
or cocaine generally resulted in an increase of the ORs of psych-
otic disorder for non-western immigrants, not in a decrease.

Strength and limitations

This is the largest study of its kind. Cases and controls were thor-
oughly interviewed about their use of cannabis and other illicit
substances, using a structured questionnaire. The diagnoses of a
psychotic disorder were based on semi-structured diagnostic
interviews, clinical, and collateral information. The analyses
took into account a possible confounding effect of stimulants or
cocaine. However, there were also some limitations. About one-
quarter of the approached cases refused to be interviewed and
the numbers of cases and controls of some groups by site and eth-
nic origin were very small. Further, data on cannabis use were not

validated by biological measures. However, it is difficult to test for
use over previous years by such means. One can use hair analysis
for this purpose, but hair is not always long enough and some
participants decline to yield hair (Selten et al., 2002).
Importantly, studies with laboratory data and self-reported infor-
mation have shown that cannabis users reliably report the type of
cannabis used (Freeman et al., 2014; Meijer et al., 2012). It is also
important to note that we cannot exclude the possibility of differ-
ential reporting of cannabis use by ethnicity. Previous studies have
found that some minority ethnic groups may be more likely to
under-report substance use for several reasons, including con-
cerns over privacy, discrimination, or potential prosecution
(Johnson, 2014; Johnson & Bowman, 2003).

We conducted a number of subgroup analyses (n = 35;
Table 5) when controlling for seven different cannabis use vari-
ables in models stratified by site and ethnicity, where smaller sam-
ple sizes also increased uncertainty in the precision of our
estimates. We cannot exclude the possibility that the two observed
reductions in psychosis odds reported above were chance findings
due to multiple testing. However, since our main conclusion is
that there is no effect of adjustment for cannabis, adjustment
for multiple testing would make this conclusion stronger, not
weaker. We mentioned the two observed substantial reductions
to allow for possible exceptions.

Finally, it is important to note that the data do not allow us to
distinguish between the different mechanisms that can be respon-
sible for an effect of cannabis.

Table 4. Odds ratios of psychotic disorder for subjects from all non-western countries and for subjects from sub-groups of non-western countries, before and after
adjustment for several measures of cannabis use

All non-western
countriesa By region of originb

Variables used in adjustment
of odds ratio Middle East Maghreb

Sub-Saharan
Africa Asia Caribbean

Latin
America

ORc 95% CId OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age, sex, and area of recruitment 1.80
1.39–2.33

6.92
1.77–27.07

1.76
1.00–3.09

2.51
1.66–3.79

1.05
0.63–1.75

2.41
1.53–3.79

1.10
0.65–1.86

Additional adjustments for:

Lifetime use of cannabis 1.89
1.45–2.46

6.93
1.79–26.89

1.88
1.06–3.32

2.82
1.85–4.30

1.07
0.64–1.80

2.46
1.56–3.87

1.13
0.66–1.92

Current use of cannabis 1.78
1.37–2.31

6.59
1.66–16.17

1.78
1.01–3.14

2.54
1.68–3.84

1.04
0.62–1.74

2.36
1.50–3.72

1.09
0.64–1.85

Pattern of use during period of use:

Age at first use ⩽15 years 1.90
1.46–2.48

6.77
1.72–26.71

1.92
1.09–3.39

2.88
1.89–4.40

1.10
0.65–1.85

2.37
1.50–3.75

1.16
0.68–1.98

Daily use 1.81
1.38–2.37

6.47
1.59–26.25

1.79
1.00–3.21

2.84
1.86–4.34

1.06
0.62–1.81

2.14
1.34–3.43

1.08
0.62–1.88

Money spent week ⩾20 Euros 1.85
1.41–2.42

6.79
1.39–17.32

1.71
0.95–3.09

2.90
1.89–4.44

1.13
0.67–1.92

2.19
1.38–3.49

1.15
0.67–1.97

Potency ⩾10% THCe 1.88
1.44–2.45

7.16
1.56–18.48

1.90
1.08–3.36

2.72
1.78–4.15

1.06
0.63–1.78

2.37
1.50–3.75

1.23
0.72–2.10

Daily use of high potency 1.78
1.36–2.34

7.46
1.56–19.98

1.75
0.97–3.15

2.71
1.76–4.17

1.03
0.60–1.76

2.06
1.28–3.31

1.16
0.67–2.02

aThe statistical model included region of origin (non-western, western, reference), recruitment area (seven areas), age, and sex.
bThe statistical model included region of origin (six non-western regions, western, reference), recruitment area (seven areas), age, and sex.
cOdds ratio.
d95% Confidence Interval.
eΔ9-tetrahydrocannabinol.
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Interpretation

The results of this study do not support the hypothesis that the
use of cannabis (or stimulants or cocaine) explains a large part
of the excess incidence of psychotic disorders among
Non-Western minorities in Europe. An important alternative
explanation is exposure to social stressors (Jongsma et al., 2021;
Kirkbride et al., 2024; Morgan et al., 2019; Selten & Ormel,
2023; Tarricone et al., 2022).

The possible exceptions to this are those of Black Caribbean
ethnicity in London and Amsterdam and the Surinamese in
Amsterdam, but our results require independent replication in
larger samples. The findings suggest that a non-negligible propor-
tion of the excess risk of psychosis in these populations may be
explained by daily use of high-potency cannabis. The use of can-
nabis may act as a confounder of the association between ethnic
background and risk of psychosis, as a mediator in the causal
pathway between ethnic background and psychosis, or as both.

Given the findings in Spain (Sordo et al., 2015) it is worthwhile
to note that the use of cannabis in some minority ethnic groups
may increase with the length of their stay in Western Europe.
On the other hand, the results of a recent study that examined
the incidence of psychotic disorder and the possible link with can-
nabis use in Nigeria, India, and Trinidad suggested that a prob-
lematic use of cannabis among Caribbeans is not necessarily a
consequence of migration. The results showed not only a higher
incidence of psychotic disorder in Trinidad, but also a greater

frequency of cannabis use than in the two other countries (Pow
et al., 2023; see also Atkinson, Abel, & Whitehorne-Smith, 2015).

Conclusion

While the consumption of cannabis may contribute to the excess
risk of psychotic disorder for some ethnic minorities in some spe-
cific settings, we have found no evidence that it contributes to the
overall excess risk of psychoses in ethnic minorities
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