
Schizophrenia Research 210 (2019) 81–88

Contents lists available at ScienceDirect

Schizophrenia Research

j ourna l homepage: www.e lsev ie r .com/ locate /schres
IQ differences between patients with first episode psychosis in London
and Palermo reflect differences in patterns of cannabis use
Laura Ferraro a,b,⁎, Robin M. Murray a,b,c, Marta Di Forti a,c,d,e, Diego Quattrone c,d,e, Giada Tripoli a,b,
Lucia Sideli a,b, Daniele La Barbera a,1, Caterina La Cascia a,1

a Department of Biomedicine, Neuroscience and advanced Diagnostics (BiND), Psychiatry Section, University of Palermo. Via Gaetano La Loggia, 1, 90129, Palermo, Italy
b Department of Psychosis Studies, Institute of Psychiatry, King's College London, De Crespigny Park, Denmark Hill, London SE5 8AF, UK
c South London and Maudsley NHS Mental Health Foundation Trust, UK
d Social, Genetic and Developmental Psychiatry Centre, Institute of Psychiatry, Psychology and Neuroscience, King's College London, London SE5 8AF, UK
e National Institute for Health Research (NIHR), Mental Health Biomedical Research Centre, South London and Maudsley NHS Foundation Trust and King's College London, UK
⁎ Corresponding author at: Via Gaetano La Loggia, 1, 90
E-mail addresses: laura.ferraro@unipa.it (L. Ferraro), r

(R.M. Murray), marta.diforti@kcl.ac.uk (M. Di Forti), diego
(D. Quattrone), giada.tripoli@kcl.ac.uk (G. Tripoli), lucia.si
daniele.labarbera@unipa.it (D. La Barbera), erika.lacascia@

1 Prof Daniele La Barbera andCaterina La Cascia equally c
are the last names of this paper.

https://doi.org/10.1016/j.schres.2019.06.004
0920-9964/© 2019 Elsevier B.V. All rights reserved.
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 14 April 2018
Received in revised form 20 May 2019
Accepted 10 June 2019
Available online 2 July 2019
Aims: Cognitive impairment is a possible indicator of neurodevelopmental impairment, but not all psychotic pa-
tients are cognitively compromised. It has been suggested that heavy cannabis use may precipitate psychosis in
those who show no such compromise. This study compares two samples of patients with first-episode psychosis
and their respective non-psychotic controls, in London (UK) and Palermo (Italy), and examineswhether different
patterns of cannabis use are reflected in differences in IQ.
Methods: The two studies used the same inclusion/exclusion criteria and instruments. The sample comprised 249
subjects from London (106 patients and 143 controls) and 247 subjects fromPalermo (120 patients and 127 con-
trols). ANCOVAwas performed with IQ as the dependent variable and city and frequency of cannabis use as pre-
dictors. This was then repeated with the case group only, by adjusting for relevant confounders.
Results: We found a greater amount of cannabis use in the London sample, compared to Palermo and patients
from London had higher IQ than patients from Palermo, a difference thatwasmore significant than that reflected
between controls (Fgroup*city(1, 402)=7.6, p= 0.006). Once corrected for symptomatology and treatment, patients
from London who had never used cannabis were similar to patients from Palermo regarding IQ. Thus the higher
IQ of patients from Londonwasmainly due to the subgroup of cannabis-using patients (Fcannabis*city(2,145)=4.6,
p = 0.011).
Conclusions:We can speculate that a greater amount of cannabis-use may have contributed by precipitating psy-
chosis in patients with a higher IQ in London but less so in patients from Palermo.

© 2019 Elsevier B.V. All rights reserved.
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1. Introduction

People with schizophrenia tend to show subtle cognitive, social and
motor impairments in childhood, possible indicators of
neurodevelopmental impairment (Howes andMurray, 2014). The aver-
age cognitive impairment in schizophrenia can reach two standard de-
viations below the mean of healthy controls (Heinrichs and Zakzanis,
1998) and patients usually perform more poorly than would be ex-
pected based on their premorbid level (Mesholam-Gately et al., 2009),
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ontributed thework. Theyboth
which is generally only 0.4–0.5 standard deviations below the popula-
tion average (Khandaker et al., 2011; Woodberry et al., 2008). Lower
IQ and other cognitive deficits are present at the onset of illness
(Harvey and Bowie, 2003) and stay relatively stable over its course
(Bora and Murray, 2014), influenced by negative symptoms (Bora
et al., 2009) and to a lesser extent by positive symptoms (Ventura
et al., 2010).

Cannabis use has been consistently found to be a risk factor for the
later onset of psychosis (Marconi et al., 2016; Murray et al., 2016). We
and others have reported that IQ and premorbid IQ are higher in
cannabis-using psychotic patients than their non-using counterparts,
perhaps reflecting less neurodevelopmental impairment in the former
(Potvin et al., 2008; Ringen et al., 2010; Yücel et al., 2012; Ferraro
et al., 2013). A better premorbid social adjustment in this subgroup
could enable these individuals to more easily acquire and sustain a can-
nabis habit, and thus expose themselves to this non-
neurodevelopmental risk factor (Ferraro et al., 2016, 2013).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.schres.2019.06.004&domain=pdf
https://doi.org/10.1016/j.schres.2019.06.004
erika.lacascia@unipa.it
https://doi.org/10.1016/j.schres.2019.06.004
http://www.sciencedirect.com/science/journal/09209964
www.elsevier.com/locate/schres


Table 1
Socio-demographic characteristics by patient/control status and by city, overall and stratified.

Variables London Palermo Patients vs. controls
Total

London Vs.
Palermo

Patients N Controls N χ2 or t-test (df) p-Value Patients N Controls N χ2 or t-test (df) p-Value p-Value p-Value

Sex 106 143 12.6 (1) b0.001 120 127 4.1 (1) 0.041 b0.001 Total = 0.659
Male, N (%) 75 (70.8) 69 (48.3) 75 (62.5) 63 (49.6) Patients = 0.190
Female, N (%) 31 (29.2) 74 (51.7) 45 (37.5) 64 (50.4) Controls = 0.824

Age, Mean (sd) 29.6 (8.6) 106 29.9 (11.1) 143 6.9 (247) 0.755 28.6 (10.2) 120 31.2 (12.3) 127 6.4 (245) 0.066 0.113 Total = 0.827
Patients = 0.463
Controls = 0.351

Education 106 142 17.6 (3) 0.001 119 126 46.2 (3) b0.001 b0.001 Total b 0.001
Degree, N (%) 21 (19.8) 57 (40.1) 4 (3.4) 13 (10.3) Patients b 0.001
Vocational/College, N (%) 51 (48.1) 65 (45.8) 50 (42.0) 94 (74.6) Controls b 0.001
1st degree/CGSE, N (%) 22 (20.8) 15 (10.6) 47 (39.5) 18 (14.3)
No education, N (%) 12 (11.3) 5 (3.5) 18 (15.1) 1 (0.8)

Ethnicity 98 143 17.6 (2) b0.001 120 127 0.2 (2) 0.882 0.082 Total b 0.001
White, N (%) 31 (31.6) 83 (58.0) 115 (95.8) 120 (94.5) Patients b 0.001
Black, N (%) 44 (44.9) 45 (31.5) 3 (2.5) 4 (3.1) Controls b 0.001
Other, N (%) 23 (23.5) 15 (10.5) 2 (1.7) 3 (2.4)

Employment 93 108 27.6 (2) b0.001 120 127 21.8 (2) b0.001 b0.001 Total = 0.186
No, Unemployed, N (%) 54 (58.1) 26 (24.1) 66 (55.0) 33 (26.0) Patients = 0.638
No, Student, N (%) 6 (6.5) 27 (25.0) 19 (15.8) 37 (29.1) Controls = 0.097
Employed, N (%) 33 (43.8) 55 (50.9) 35 (29.2) 57 (44.9)

Relationship 93 107 9.03 (2) 0.011 119 127 26.5 (2) b0.001 b0.001 Total = 0.055
Single, N (%) 68 (73.1) 60 (56.1) 83 (69.7) 49 (38.6) Patients = 0.763
In a relationship, N (%) 22 (23.7) 46 (43.0) 30 (25.2) 73 (57.5) Controls = 0.016
Divorced/widowed, N (%) 3 (3.2) 1 (0.9) 6 (5.0) 5 (3.9)

Living status 94 108 20.0 (3) b0.001 119 126 18.7 (3) b0.001 b0.001 Total b 0.001
Alone, N (%) 35 (37.2) 15 (13.9) 3 (2.5) 11 (8.7) Patients b 0.001
My own family/part of, N (%) 15 (16.0) 33 (30.6) 23 (19.3) 40 (31.7) Controls = 0.035
Parents, N (%) 29 (30.9) 28 (25.9) 81 (68.1) 52 (41.3)
Other family/other, N (%) 15 (16.0) 32 (29.6) 12 (10.1) 23 (18.3)

Abbreviations: df = degree of freedom; N = number; sd = standard deviation.
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At present, there are few available Italian epidemiological studies on
psychosis and even fewer that have considered IQ (Bambini et al., 2016;
Bechi et al., 2017) or premorbid IQ (Piovan et al., 2016; Tosato et al.,
2013). Furthermore, until recently, no studies had been conducted in
the southern part of Italy into psychosis or the role of cannabis. How-
ever, our Sicilian-Genetic and Psychosis (S-GAP) epidemiological
study conducted in Palermo, the Capital of Sicily, found a lower inci-
dence rate of psychosis (Mulè et al., 2017a), compared to that reported
from cities in Northern Europe (McGrath et al., 2004), but similar to
Northern Italy (Lasalvia et al., 2014; Tarricone et al., 2012).

We, therefore, decided to examine the relationship between canna-
bis use and IQ in the S-GAP sample of psychotic patients and population
controls, and compare the findings with those from our previous GAP
study in London (Ferraro et al., 2013). We were particularly interested
to see how any differences in patterns of cannabis use in our two sam-
ples might be reflected in cognition.

The aims of the present study were, therefore: 1) to describe for the
first time the entire patient/control epidemiologically-derived Palermo
sample in terms of IQ and other relevant variables; and 2) to compare
patients from the S-GAP study together with their respective controls
with patients and controls from the London GAP study, in order to test
the effect of different patterns of cannabis use on IQ in the two cities
and the interaction terms between these variables.

Precisely,we expected to find (i) a greater amount of cannabis use in
the London sample, compared to Palermo; (ii) that the difference in IQ
between patients from the two cities is more significant than that
reflected between controls; and that (iii) cannabis use in patients
from London is associated with a higher IQ, compared to Palermo,
once corrected for relevant confounders.
2. Methods

2.1. Subjects

The sample comprised 496 subjects (226 first-episode psychotic pa-
tients; 270 non-psychotic controls). 249 were recruited in London (UK)
(106 patients; 143 controls), between February 2006–June 2011 as part
of theGAP study (Di Forti et al., 2009; Ferraro et al., 2013); and 247 (120
patients; 127 controls)were recruited in Palermo (Italy) as part of the S-
GAP study (Mulè et al., 2017b), between January 2007–September
2014.

Both studieswere approved by the local research ethics committees,
following the ethical standards of the Declaration of Helsinki. All sub-
jects were asked to sign a consent form, after a full explanation of the
procedures of the study and they were informed about the possibility
to leave the study at any moment. Data were fully anonymised. The
two studies were designed to also explicitly study cannabis use as a
risk factor for psychosis (Di Forti et al., 2015, 2014; Mulè et al.,
2017b). Therefore, to avoid any bias, enrolment materials did not men-
tion cannabis or any other drug use.
Table 2
Clinical characteristics of patients by city, and IQ by patient/control status and by city.

London N t-test (df) p-Value Palermo

Diagnosis 119
Non affective, N (%) 86 (72.3) _ _ 139 (82.2)
Affective, N (%) 33 (27.7) _ _ 30 (17.8)

PANSS 100
Positive, mean (sd) 14.6 (6.1) _ _ 23.3 (6.8)
Negative, mean (sd) 14.2 (5.2) _ _ 21.9 (10.3)
General, mean (sd) 29.3 (6.8) _ _ 50.3 (14.2)

IQ b0.001
Patients, mean (sd) 87.9 (16.1) 106 −8.9 (247) 73.4 (18.2)
Controls, mean (sd) 106.6 (16.2) 143 100.7 (19.0

Abbreviations: IQ = intellectual quotient; df = degree of freedom; N = number; sd = standa
These two studies used the same inclusion/exclusion criteria and in-
struments. Subjects were aged 18–65 years and resident in the catch-
ment area for at least six months. Patients met ICD-10 criteria for
psychosis (F10–19, F20–F29 and F30–F33) (World Health
Organization, 1992a); exclusion criteria were organic psychosis, acute
intoxication (F1x.0), learning disabilities, history of traumatic brain in-
jury and lack of speech fluency.

Population controls, representative of the local general population,
were recruited through local newspapers and internet advertising, job
centres, hospitals and a pre-existing volunteer database.

2.2. Assessment

A modified version of the Medical Research Council (MRC)
Sociodemographic Schedule (Di Forti et al., 2009) was administered to
all subjects. Diagnoses for patientswere ascertained using the Schedules
for Clinical Assessment in Neuropsychiatry (SCAN, version 2.1) (World
Health Organization, 1992b). Psychotic symptomswere assessed by ad-
ministering the Positive and Negative Syndrome Scale (PANSS) (Kay
et al., 1989). IQ was estimated based on five subtests (Information,
Digit Span, Matrix, Block Design and Digit Symbol) of the Wechsler
Adult Intelligence Scale-Third Edition (WAIS-III) (Velthorst et al.,
2013; Wechsler, 1997).

Cannabis use was assessed using the Cannabis Experience Question-
naire (modified version) (Di Forti et al., 2009); skunk, super skunk and
sinsemillawere defined “high potency cannabis” (Potter et al., 2008), by
using the data published in the EMCDDA (European Monitoring Centre
for Drugs and Drug Addiction and Europol, 2016; European Monitoring
Centre for Drugs and Drug Addiction, 2013). The frequency of use was
defined as the amount of cannabis intake in the period of life in which
cannabiswasmostly used (Di Forti et al., 2009). The Psychosis Screening
Questionnaire (PSQ) (Bebbington and Nayani, 1995) was administered
to controls to exclude any psychotic symptomatology. Premorbid IQ in
Palermo was estimated using the TIB-Test di Intelligenza Breve
(Sartori et al., 1997), the Italian version of the NART (Nelson and
Willison, 1991).

2.3. Statistical analysis

Statistical analyseswere carried out using SPSS 25.0. Chi-square (χ2)
tests and t-tests were used for comparisons and (i) to test differences in
amount of cannabis-use in the London sample, compared to Palermo. To
test (ii) if the difference in IQ between patients from the two cities is
more significant than that reflected between controls, we included pa-
tients and controls in a first multifactorial ANCOVA corrected by
Bonferroni, with IQ as the dependent variable. IQ distribution, overall,
respected the assumption of normality; thus parametric tests were
used. A priori confounders were confirmed by significance tests (Pear-
son correlations, t-tests and chi-squared tests) to select which of these
to include in each analysis, to do not overfit the model. Interaction be-
tween city (Palermo, London), group (patients, controls), and frequency
N t-test (df) p-Value Patients vs. controls
p-Value

London vs. Palermo
p-Value

169 b0.044
_ _ _
_ _ _

116
_ _ _ b0.001
_ _ _ b0.001
_ _ _ b0.001

b0.001 b0.001 b0.001
120 −11.4 (245) Patients b 0.001

) 127 Controls = 0.006

rd deviation.
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of cannabis use (never, less than everyday, everyday) were inserted in
the model and sex, ethnicity (self-ascribed and grouped as white,
black, other), level of education achieved (no education, Italian second-
ary first degree education/UKGCSE, college or job related education, de-
gree), living status (alone, with parents, with their own family, other),
and employment - a proxy for personal socio-economic-status -
(employed, unemployed, student) were used to correct the analysis.

To test (iii) if cannabis use in patients from London is reflected in a
higher IQ, compared to Palermo, theANCOVAwas repeatedwith the pa-
tients' group only and PANSS scores and days of medication with anti-
psychotics at the time of WAIS were additionally included as
covariates to avoid any influence of current symptomatology and phar-
macotherapy on IQ. Age was not included in either analysis because
WAIS scores already take it into account.

Wefinally performed an exploratory analysis, by repeating in the Pa-
lermo sample the analysis previously done on the GAP sample (Ferraro
et al., 2013) with premorbid IQ as dependent variable and group and
cannabis (yes/no) as independent factors, corrected by age and sex.
Bootstrap 95% confidence intervals were calculated, using 1000 sam-
ples, bias-corrected and accelerated.

3. Results

3.1. Socio-demographic characteristics

Patients were more likely to be male (χ2(1) = 15.3, p b 0.001), less
educated (χ2(3) = 59.6, p b 0.001), unemployed (χ2(2) = 47.6, p b

0.001) and single (χ2(2) = 32.6, p b 0.001) than controls, in both cities.
There were no differences in age between patients and controls, either
in Palermo or London.

Participants were comparable between the two cities regarding age,
sex, employment status and relationship status overall, but controls
from Palermowere more likely to be in a stable relationship, compared
to the same group from London (χ2(2) = 8.2, p = 0.016).

Both patients and controls from London were more likely to have
higher levels of education (χ2(3) = 35.0, p b 0.001) and to live alone,
compared to Palermo, where subjects mostly stayed with their parents
(χ2(3)= 50.7, p b 0.001). Patients from Londonweremore likely to be-
long to minority ethnic groups (χ2(2) = 17.6, p b 0.001) than controls.
In Palermo, 95.8% of patients and 94.5% of controls were white Cauca-
sian, Italian born people (χ2(2) = 0.2, p = 0.882), and thus there was
a significant difference between the two cities (χ2(2) = 137.2, p b

0.001) (Table 1).

3.2. Clinical characteristics and IQ

The Palermo sample comprised a higher percentage of non-affective
psychosis (82.2%) than the London sample (72.3%) (χ2(1) = 4.1, p b

0.044) and they were also more symptomatic at the time of the first as-
sessment, with higher scores of positive (t(214)= 9.6, p b 0.001), neg-
ative (t(214) = 6.7, p b 0.001) and general (t(214) = 13.4, p b 0.001)
symptoms. Patients showed lower IQ than controls, both in Palermo (t
(245) = −11.4, p b 0.001) and in London (t(247) = −8.9, p b 0.001).
Both patients and controls from London had higher IQ compared to
the equivalent subjects from Palermo (t(471) = −5.9, p b 0.001)
(Table 2).

3.3. Different patterns of cannabis use

3.3.1. London versus Palermo
Patients from London were more likely to have used cannabis in

their lifetime (χ2(1) = 10.4, p = 0.001), and daily (χ2(2) = 8.2, p =
0.017) than patients from Palermo. Both patients and controls from
London were more likely to have used high potency cannabis (χ2(1)
= 52.1, p b 0.001) and other illegal drugs in their lifetime (χ2(1) =
24.5, p b 0.001), than their counterparts from Palermo. Controls from
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London were more likely to be current smokers – i.e. having smoked
cannabis in the previous four weeks (χ2(1) = 7.7, p = 0.005) and
they had started smoking cannabis earlier in their life (t(302) = 2.7, p
= 0.007), compared to Palermo controls.

3.3.2. Patients versus controls
There were no statistical differences between patients and controls

in lifetime cannabis use in either city (all p N 0.05). However, patients
were more likely than controls to have smoked cannabis daily in both
cities (all p b 0.001). Patients from Palermo started smoking cannabis
two years earlier than their respective controls (t(141) = −0.23, p =
0.021) and they were more likely to smoke alone (vs social) (χ2(2) =
21.6, p b 0.001) and to have used other illegal drugs (χ2(1) = 7.1, p =
0.008) (Table 3).

3.4. IQ prediction model for patients and controls by city

The first model included all predictors and revealed a significant re-
lationship between city and group (Fgroup*city(1, 402) = 7.6, p = 0.006),
meaning that the difference in IQ between patients from Palermo, com-
pared to London (Mean difference (Mdiff)=−14.4; 95% C.I. = −15.4,
−13.5) was greater than that detected between controls from the two
cities (Mdiff=−4.2; 95% C.I. = −5.2, −3.3). Sex (F(1, 402) = 0.1, p =
0.673) and employment status (F(2, 402) = 2.4, p = 0.089) were not
related to IQ. Education (F(3, 402) = 8.2, p b 0.001), ethnicity (F(2,
402) = 6.5, p = 0.002) and living status (F(3, 402) = 7.5, p b 0.001)
were, in turn, significant predictors of IQ. The interaction of city and
group with frequency of cannabis showed borderline significance (F-
group*city*cannbis(2, 402) = 3.0, p = 0.05), which increased once we removed
non-significant predictors from the model (Fgroup*city*cannabis(2, 406) = 3.6,
p=0.026), thus suggesting a role for cannabis use in influencing the re-
lationship between caseness and cities (Fig. 1).

3.5. What predicts IQ in patients?

In a preliminary analysis, days of treatment with antipsychotics
were associated with positive (r = _0.29, p b 0.001) and general (r =
_0.27, p b 0.001) symptoms, but not with negative symptoms (r =
_0.07, p=0.346). Thus, we inserted symptoms and treatment with anti-
psychotics in two subsequent analyses. Once corrected for education,
living status and symptoms, patients from London who smoked canna-
bis occasionally had higher IQ than non-using patients (Mdiff= 11.8; 95%
C.I. = 1, 22.7), while patients in this last group were similar to patients
from Palermo, irrespective to their cannabis use (Fcannabis*city(2,182) = 3.5,
p = 0.030). Higher education (F(3,182) = 3.6, p = 0.013), living alone
(F(3,182)=3.4, p=0.018), and fewer negative symptoms (F(1,182)=
5.1, p = 0.024) were significantly related to higher IQ, while positive (F
Fig. 1. IQ in patients and controls from London and Palermo, by frequency of cannabis use.
Legend: the graph reveals the interaction effect between group, city, and frequency of can-
nabis use, adjusted by education, ethnicity and living status.
(1,182) p = 0.349), and general symptoms (F (2, 182) = 0.025, p =
0.875) were not. When further corrected for days of treatment with an-
tipsychotics, the interaction term between frequency of cannabis use
and city stayed significant (Fcannabis*city(2,145) = 46, p = 0.011). The only
two relevant confounders, related to higher IQ, were higher education
(F(2,145) = 2,9, p = 0.037) and fewer negative symptoms (F (1, 145)
= 4.7, p = 0.031) (Fig. 2).

3.6. Premorbid IQ in Palermo sample

Wealso had data for premorbid IQ, collected in 25 patients (Mean=
98.1, sd = 13) and 62 controls (Mean = 102.5, sd = 18.2) from Pa-
lermo. Patients had almost four points lower premorbid IQ than con-
trols, but this difference was not significant (Mdiff= 3.7, 95% C.I. = -0.8,
8.2). Both patients and controls who had smoked cannabis in their life-
time had more than eight points higher premorbid IQ than those who
did not (Mdiff = 8.4, 95% C.I. = 2.7, 14) and no interaction was found be-
tween these two terms (Fgroup*cannabis(1,81) = 0.8, p = 0.367).

4. Discussion

4.1. Comparisons between London and Palermo sample

Differences in sex, employment, education and relationship status
between patients and controls have been associated with psychosis
risk; therefore our findings concerning these variables were expected
(Aleman et al., 2003; McGrath et al., 2004; Morgan et al., 2008; Sideli
et al., 2016a).

People in the two cities had different living status, with patients and
controls from Palermo more likely to live with their parents, compared
with London residents, maybe due to economic disadvantage (Eurostat.
Statistical books, 2014) and to cultural expectations. Interestingly, this
trend was more significant in patients than in controls within each
city. Living alone has already been reported as a risk factor for psychosis
in previous UK studies (Morgan et al., 2008; Stilo et al., 2013), while in
Palermo we observed that living with their parents was more common
among patients (68.1%) (see also Sideli et al., 2016a). This latter could be
a consequence of the higher economic vulnerability of these subjects,
and the relative lack of financial support from the state but this could
represent, in turn, a protective factor for psychosis (González-Pinto
et al., 2011). Palermohad a lower proportion of patients (3.4%) and con-
trols (10.3%) with academic education, compared to London patients
(19.8%) and controls (40.1%); however, they had the same probability
to be employed. The Palermo sample comprised white Caucasians and
the 12 people from other ethnicities were all first-generation migrants,
Fig. 2. Predicted IQ in patients from London and Palermo, by frequency of cannabis use.
Legend: the graph reveals the interaction effect between city and frequency of cannabis
use, adjusted by education, living status, negative symptoms and days of antipsychotic
treatment at the moment of the IQ assessment.
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maybe because Sicily does not represent a desirable destination for mi-
grant people who are looking for a job, given its high rate of unemploy-
ment (19.2% in 2012) (Istituto Nazionale di Statistica, 2012).
4.2. Differences in cannabis use

As expected, lifetime cannabis use in London was similar in patients
and controls, but patients were more likely to have used cannabis on a
daily basis, compared to controls (Di Forti et al., 2009) and we found
the same in Palermo. Another similarity between the two cities was
age at first cannabis use, which occurred at a median age of 16 years
in both the patient groups; an early age of cannabis use has been related
to increased risk of schizophrenia (Arseneault et al., 2002) but it may be
consequent to consumption of a bigger quantity of cannabis intake dur-
ing the lifetime (Di Forti et al., 2009).

As hypothesised, we found a greater amount of cannabis-use in the
London sample, compared to Palermo, especially in the patients'
group. Patients from London were more likely than patients from Pa-
lermo to have used cannabis in their lifetime, on a daily basis, and to
have chosen high potency cannabis (57.4% of patients, 46.5% of con-
trols) (Di Forti et al., 2015, 2014; Di Forti et al., 2019). In Palermo, only
four patients and eight controls had ever tried high potency cannabis
because the local drug market did not offer this type of cannabis at the
time of the study. The mean THC concentration of marijuana in Italy at
that time was around 4% (European Monitoring Centre for Drugs and
Drug Addiction, 2013), much lower than the 14–16% reported for high
potency cannabis commonly used in the UK (Hardwick, 2008). This
could also help to explain the higher proportion of current smokers in
patients and controls from London, given that high THC levels are asso-
ciated with higher rates of dependence (Maldonado et al., 2011).
4.3. Why do patients from Palermo have a lower IQ than patients from
London?

Our first analysis excluded the possibility that the difference be-
tween patients from the two cities reflected differences between the re-
spective controls. Controls from Palermo appeared similar to their
respective counterparts from London; once the IQ scores were con-
trolled for several variables, they both had an IQ within the normal
range (ranging 90–110). On the other hand, all patients from Palermo
performed poorly on the IQ tests, irrespectively to cannabis use, while
patients from London with cannabis use were more similar to their re-
spective controls and controls from Palermo. London cannabis non-
using patients were closer to patients from Palermo, regarding IQ.

Because of Italian laws regarding in-patient care, Palermo patients
were tested within their first four weeks of hospitalisation, while pa-
tients from London were tested when they were less symptomatic
(Ferraro et al., 2013). We, therefore, controlled for days of treatment
with antipsychotics at the time of WAIS administration and differences
in symptomatology in patients between the two cities, as it is known
that negative symptoms can influence cognition (Bora et al., 2009)
and treatment could improve cognitive performance, through improv-
ing positive symptoms (Trampush et al., 2015).We then obtained an in-
teraction between cannabis use and city, where patients from London
who never smoked cannabis showed very similar IQ scores to patients
overall from Palermo, suggesting a stronger and more primitive influ-
ence of negative symptoms and education in this difference, than a
role of the tratment. To allow the comparison of the different antipsy-
chotic medications and dosages, we computed the dose-equivalent to
100mg of oral chlorpromazine (Gardner et al., 2010) (exploratory anal-
ysis). No differences emerged between London and Palermo (t(164) =
1.3, p=0.179) and no correlationwas found between thismeasure and
IQ (R= -0.08, p= 0.264); thus we decided to do not further correct the
model for this variable.
4.4. Are patients from Palermo a different population compared to patients
from London?

Incidence rates of psychosis in Palermo are much lower than those
reported in London (Jongsma et al., 2018). Higher urbanisation density
(4187 inhabitants/km2 in Palermo and 5517 in London) and higher
rates of migration in London, compared to Palermo, may have contrib-
uted to the higher incidence there (Mulè et al., 2017a).

Additionally, patients from London are more likely to live alone,
while in Palermo they mostly live with their families; this could repre-
sent a difference in social cohesion between the two cities, more signif-
icant than the small difference in urbanisation density and a protective
factor in itself.

Patients from Palermo were more likely to be diagnosed as “non-af-
fective psychosis”, thus their lower IQ could be related to these factors,
as is known that people with non-affective psychosis perform poorly
than those with affective psychosis (Krabbendam et al., 2005;
Kravariti et al., 2009). Their lower intelligence (73.4) may also have
been related to their lower levels of education (Ang et al., 2010), and
by higher symptomatology at the time of the assessment. This finding
is different from Italian studies on clinically stabilised patients, which
found an average IQ of 84; however these studies excluded patients
with an IQ lower than 70 and substance dependence or abuse
(Bambini et al., 2016; Bechi et al., 2017), so their sample is not directly
comparable to ours. Given that our principal interest was IQ, we did
not exclude people with an IQ lower than 70 (traditionally considered
in the intellectually disabled range). However, we corrected the analysis
for education and symptoms, and this reduced the difference between
the groups of patients without any cannabis use.

As our analysis considered all the risk-factors mentioned above as
confounders, this allows us to speculate about the role of the greater
prevalence of cannabis use, in London compared to Palermo; thus, this
could have contributed in precipitating psychosis in a sub-group of pa-
tients with less neurodevelopmental impairment than in Palermo. This
could also partially influence a higher incidence of psychosis in London,
compared to Palermo (Jongsma et al., 2018), in line with findings on a
previous study on the GAP sample in which the attributable population
fraction of first-episode psychosis for skunk daily use in Londonwas cal-
culated at 24% (Di Forti et al., 2015).

4.5. Premorbid IQ

Palermo patients had a normal premorbid IQ overall, in line with
meta-analyses (Khandaker et al., 2011; Woodberry et al., 2008) and
other studies that used TIB as a measure of premorbid IQ in schizophre-
nia (Piovan et al., 2016; Tosato et al., 2013). Premorbid IQ in patients in
Palermowas higher in cannabis users than in non-users, in linewith our
previous study (Ferraro et al., 2013) but differently from a previous Ital-
ian study (Tosato et al., 2013), where no differences were detected,
probably because these authors considered only cannabis use in the
last 12months (i.e. current use). However, differently fromour previous
study, we found a similar relationship in controls; this could be because
patients from London include a higher percentage of less-vulnerable
people exposed to a dangerous pattern of cannabis use, which generates
a higher difference in IQ scores between cannabis and non-cannabis
users in patients compared to controls, that we did not find in Palermo.

4.6. Limitations

The opportunity to test subjects from two different socio-cultural
backgrounds is precious in exploring the role of environmental risk fac-
tors in psychosis, but this does involve more difficulties.

One issue could be differences in quality of education between the
UK and Southern Italy. The Programme for International StudentAssess-
ment 2012 (PISA) shows that even if there is a difference in education
achievement (lower in Italy), that we considered in our analysis, the
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two countries have slightly different scores for quality of reading, math-
ematics and science performance in 15-years-old students between
2003 and 2012. UK is in the country average (OECD) and a little below
for mathematics (score 498.9), while Italy is a little below in all the
three indicators (score 486.6) (PISA 2012, 2014). Interestingly, the
two samples have comparable employment rates.

It is possible that we failed to detect a percentage of people affected
by psychosis who did not look for psychiatric care, or who looked for a
private psychiatrist because of the stigma (Mulè et al., 2017a; Sideli
et al., 2016b); these could be themore economically advantaged people,
with a higher IQ. However, stigma in psychosis is a generalised problem
(Clement et al., 2015) and, at themoment, we donot have evidence that
stigma in Italy is higher than in the UK. Other drug use and tobacco use
could be confounders of our results. Tobacco use was scored as lifetime
only. Thus we did not have the opportunity to use this variable in the
analysis. As expected, use of other illicit drugs was higher in the UK
compared to Italy at the time of the study (EuropeanMonitoring Centre
for Drugs and Drug Addiction, 2013). However, whenwe removed from
the sample 11 subjects (7 patients and 4 controls) from London and 6
subjects (5 patients and 1 control) from Palermo who used stimulants
(Chen et al., 2003) more than once a week for at least one year in
their lifetime, our results did not change.

Information on frequency and type of cannabis use are not validated
via biological measures, such as urine, blood or hair samples. However,
these latter strategies do not allow reliable checking out for use over
preceding years. Moreover, studies with both laboratory analyses and
self-reported data confirmed that cannabis users reliably record the
type of cannabis used (Freeman et al., 2014; Taylor et al., 2017). Previ-
ous results from the GAP study suggest that the accuracy of our self-
reported data on cannabis use is high (Di Forti et al., 2009).
5. Conclusions

We found a greater cannabis use in the London sample, compared to
Palermo. We also identified a higher IQ in patients from London, com-
pared to patients from Palermo, but this difference was not identified
between controls from the two cities.

Additionally, patients from Londonwho had never smoked cannabis
had similar IQ to patients from Palermo; thus the higher IQ scores of the
London group overall were due to the subgroup of cannabis-using
patients.

We can speculate that a greater amount of cannabis-use may have
contributed by precipitating psychosis in patients with a higher IQ in
London but less so in patients from Palermo.
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