ING'S
OPEN (5 ACCESS College
LONDON

King’s Research Portal

DOI:
10.1017/S0033291717001556

Document Version
Peer reviewed version

Link to publication record in King's Research Portal

Citation for published version (APA):

Bhavsar, V., Jauhar, S., Murray, R. M., Hotopf, M., Hatch, S. L., McNeill, A., Boydell, J., & MacCabe, J. H.
(2017). Tobacco smoking is associated with psychotic experiences in the general population of South London.
Psychological Medicine, 1-9. https://doi.org/10.1017/S0033291717001556

Citing this paper

Please note that where the full-text provided on King's Research Portal is the Author Accepted Manuscript or Post-Print version this may
differ from the final Published version. If citing, it is advised that you check and use the publisher's definitive version for pagination,
volumel/issue, and date of publication details. And where the final published version is provided on the Research Portal, if citing you are
again advised to check the publisher's website for any subsequent corrections.

General rights
Copyright and moral rights for the publications made accessible in the Research Portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognize and abide by the legal requirements associated with these rights.

*Users may download and print one copy of any publication from the Research Portal for the purpose of private study or research.
*You may not further distribute the material or use it for any profit-making activity or commercial gain
*You may freely distribute the URL identifying the publication in the Research Portal

Take down policy
If you believe that this document breaches copyright please contact librarypure@kcl.ac.uk providing details, and we will remove access to
the work immediately and investigate your claim.

Download date: 09. Aug. 2022


https://doi.org/10.1017/S0033291717001556
https://kclpure.kcl.ac.uk/portal/en/publications/tobacco-smoking-is-associated-with-psychotic-experiences-in-the-general-population-of-south-london(81ca38ae-250f-4cc1-bb8c-df03052a9353).html
/portal/vishal.1.bhavsar.html
/portal/sameer.jauhar.html
/portal/robin.murray.html
https://kclpure.kcl.ac.uk/portal/en/persons/matthew-hotopf(a56d5dac-2607-4500-8257-1f2cd214a559).html
/portal/stephani.hatch.html
https://kclpure.kcl.ac.uk/portal/en/persons/ann-mcneill(09a9047a-32af-4157-8e31-a46063829a2b).html
https://kclpure.kcl.ac.uk/portal/en/persons/jane-boydell(8c3168d5-aa2c-424a-a481-fc5561d998fa).html
/portal/james.maccabe.html
https://kclpure.kcl.ac.uk/portal/en/publications/tobacco-smoking-is-associated-with-psychotic-experiences-in-the-general-population-of-south-london(81ca38ae-250f-4cc1-bb8c-df03052a9353).html
https://kclpure.kcl.ac.uk/portal/en/journals/psychological-medicine(c9a9dc0b-2212-4f9c-88f3-37d1606bf8b4).html
https://doi.org/10.1017/S0033291717001556

Tobacco smoking is associated with psychotic experiences in the general population
of South London

Authors

Vishal Bhavsar?!
Sameer Jauhar?!
Robin M Murray?
Matthew Hotopf? 3
Stephani L Hatch?
Ann McNeill 4

Jane Boydell®

James H MacCabe? 3

Affiliations:

1. King’s College London, Department of Psychosis Studies, Institute of Psychiatry,
Psychology and Neuroscience

2. King’s College London, Department of Psychological Medicine, Institute of Psychiatry,
Psychology and Neuroscience

3. South London and Maudsley NHS Foundation Trust, London

4. King’s College, London, National Addictions Centre, Institute of Psychiatry, Psychology and
Neuroscience and UK Centre for Tobacco and Alcohol Studies

5.Cornwall Partnership Foundation NHS Trust, Cornwall.

WORD COUNT, EXCLUDING ABSTRACT, REFERENCES, TABLES/FIGURES,
APPENDICES AND SUPPLEMENTARY MATERIAL: 3110



Abstract

Background: The association between cigarette smoking and psychosis remains
unexplained, but could relate to causal effects in both directions, confounding by
socioeconomic factors such as ethnicity, or use of other substances, including cannabis. Few
studies have evaluated the association between cigarettes and psychotic experiences (PES)
in diverse, inner-city populations, or relationships with number of cigarettes consumed.
Methods: We assessed associations and dose-response relationships between cigarette
smoking and PEs in a cross-sectional survey of household residents (n=1680) in South East
London, using logistic regression to adjust for cannabis use, other illicit substances, and
socioeconomic factors, including ethnicity.

Results: We found association between any PEs and daily cigarette smoking, which
remained following adjustment for age, gender, ethnicity, cannabis and use of illicit stimulant
drugs (fully adjusted OR: 1.47; 95%CI; 1.01, 2.15). Fully-adjusted estimates for the
association, and with number of PEs, increased with number of cigarettes smoked daily,
implying a dose-response effect (P=0.001 and <0.001, respectively). Odds of reporting any
PEs in ex-smokers were similar to never-smokers.

Conclusions: In this diverse epidemiological sample, association between smoking and PEs
was not explained by confounders such as cannabis or illicit drugs. Daily cigarette
consumption showed a dose-response relationship with the odds of reporting PEs, and of
reporting a greater number of PEs. There was no difference in odds of reporting PEs between
ex-smokers and never-smokers, raising the possibility that the increase in PEs associated
with smoking may be reversible.



Introduction

The search for environmental causes for psychosis(Dean and Murray, 2005) in the last three
decades has included factors that can be experienced after childhood, for example migration
and the use of substances(Morgan et al., 2010). Investigations into the possible causal
effects of cannabis have featured prominently in research into substances, with a meta-
analysis estimating that cannabis users experienced nearly three times the odds of having
psychosis compared to non-users (OR: 2.93, 95%CI: 2.36,3.64,(Semple et al., 2005). More
recently, other drugs have been examined, most notably tobacco.

There is a strong positive association between smoking cigarettes and psychotic disorders(de
Leon and Diaz, 2005). The most recent meta-analysis of smoking as a risk factor for
psychosis estimated the odds ratio for daily smoking to be around 3, based on eleven case-
control studies, and the relative risk, from five prospective studies, to be approximately
2(Guirillo et al., 2015). The positive association between tobacco smoking and psychotic
illnesses has a number of candidate explanations. These include:

a. self-medication(Kumari and Postma, 2005), for example of psychiatric
symptoms(Smith et al., 2002), cognitive deficits(Barr et al., 2008, Sacco et al., 2005,
George et al., 2002), or adverse effects of psychiatric drugs(Goff et al., 1992),

b. shared genetic liability to both smoking and psychoses(Lyons et al., 2002, Smith et
al., 2008, Chen et al., 2016),

c. acausal effect of smoking on schizophrenia(Kendler et al., 2015, Weiser et al.,
2004),

d. areverse causal effect- mental health problems could result in people who smoke
being less likely to quit, for example because of more severe nicotine dependence or
more limited access to smoking cessation treatment(Szatkowski and McNeill, 2014),
and

e. confounding by other drug use — people who smoke are more likely to take other
drugs, including cannabis and stimulants(Morral et al., 2002, Regier et al., 1990),
which may be causally associated with psychosis(Large et al., 2011, Semple et al.,
2005).

In a recent prospective study, Kendler and colleagues found that smoking was associated
with later schizophrenia in two Swedish cohorts, after accounting in the design for shared
familial factors between people who developed schizophrenia and those who did not(Kendler
et al., 2015). Heavy smokers in discordant monozygotic twin pairs were around 1.7 times
more likely to develop psychosis compared to the non-smoking twin, suggesting that genetic
factors do not completely explain the relationship between smoking and later psychosis.
Strengths of association were not affected by specifying different buffer periods between
smoking assessment and first diagnosis, implying that the association did not arise as a result
of people smoking as part of the psychosis prodrome.

It is increasingly argued that psychotic disorders represent the extreme end of a
phenomenological continuum of psychotic experiences (PEs) which extend into the general,
non-clinical population(Johns et al., 2004, Johns and Van Os, 2001, Linscott and van Os,
2013). However, although observational data from a number of sources have indicated high
smoking prevalence in people with mental disorders (Royal College of Psychiatrists
(RCPSYCH, 2013), few studies have addressed the question of whether tobacco smoking is
associated with PEs in the general population(Van Gastel et al., 2013, Gage et al., 2014).
Furthermore, the extent to which any association is explained by confounding by cannabis or
socioeconomic factors is unclear.

This study examined the association between cigarette smoking and PEs in a representative
population-based sample of South London.

Our objectives were to:



1. Estimate the association between smoking and PEs and between smoking and the
number of PEs reported, taking into account possible confounding by cannabis,
stimulant use and ethnicity, and

2. Testfor a linear trend in the odds of reporting PEs with quantity of cigarettes smoked
per day.

Methods

Sample:

The South East London Community Health study (SELCoH(Hatch et al., 2011) is a
representative household survey of South East London residents collected in 2008-2010. The
analytic sample consisted of 1698 people, residing in 1075 households, collected through
random sampling of a postcode address file, who were interviewed by lay researchers.
Respondents were between the ages of 16 and 90 years of age. Of 2359 people eligible
within participating households, 1698 (71.9%) participated.

Psychotic experiences:

The rating scale used for the assessment of PEs was the Psychosis Screening Questionnaire
(PSQ(Bebbington and Nayani, 1995). The PSQ is a self-report questionnaire designed to be
administered by lay interviewers for use in large-scale epidemiological studies, for the
purpose of screening respondents for possible psychotic disorder. It is a five-item
guestionnaire that assesses different positive psychotic symptom domains experienced in the
previous year. These comprise: hypomania, strange experiences, persecutory experiences,
auditory hallucinations, and thought interferences. Each domain contains an initial “probe”
item, which is followed by secondary questions. Because the present study was focused on
non-affective psychosis, responses to the hypomania item were not examined. Endorsement
of PEs was defined as positive response to items in the four remaining domains. This
approach was consistent with a previous analysis of PEs originating from these data(Morgan
et al., 2014). Information on the number of domains endorsed was also available. The PSQ
displays good correspondence with psychosis items on the Schedules for Clinical
Assessment in Neuropsychiatry(Bebbington and Nayani, 1995) and has seen frequent use in
population studies(e.g.(Bebbington et al., 2004, Johns et al., 2004, Johns et al., 2002)

Sociodemographic and clinical measures

Data on age, gender, employment status (employed, unemployed, student, other), ethnicity
(White, Black Caribbean, Black African, Asian, and other), marital status (single,
married/cohabiting, divorced/separated, and widowed), social class (measured by the NS-
SEC), a composite score of general cognitive ability (details available in Mollon et al. (2016),
and highest educational attainment (no qualifications, GCSE, A level, and degree level or
above) were available. The presence of symptoms of a common mental disorder in the
previous two weeks was defined based on responses to the CISR (Clinical Interview
Schedule, Revised(Lewis and Pelosi, 1990)), with a cut-off score of twelve(Lewis et al.,
1992).

Measurement of cigarette smoking:

Information on cigarette smoking analysed in this study was collected from SELCoH
participants at four levels: the category of “never smoked” was based on answering “no” to
the question: “have you ever smoked a cigarette?”. Ex-smokers were defined as those
answering “yes” to the question: “have you ever smoked a cigarette?” and then answering
“no” to the question: “do you smoke cigarettes at all nowadays?”. Sporadic smoking was
based on answering “yes” to the question: “have you ever smoked a cigarette?”, then “yes” to
the question: “do you smoke cigarettes at all nowadays?”, and then reporting a zero daily
cigarette intake when asked: “about how many cigarettes a day do you usually smoke?”.
Finally, daily smokers were defined by answering positively to both prior questions and
providing an estimate of the number of daily cigarettes smoked. All participants defined as
daily smokers were therefore current smokers.

Ascertainment of cannabis use:



Participants were asked about cannabis use frequency and categorised into the following
groups: never used, use less frequently than once a week, use more than once a week but
less than daily, and use daily.

Evaluation of stimulant substance use:

Participants reported use of amphetamines, ecstasy, cocaine and crack use; all were
combined into a single variable with three levels - never used, use but not in the previous
year, and use in the previous year. All models which adjusted for substance misuse included
this three level variable.

Analysis:

All analyses were carried out in STATA 14(Stata, 2014) and took account of non-response
weights and clustering of responses by household. Inverse probability weights(Pickles et al.,
1995) were calculated from logistic regression models for non-response of an eligible
individual within households. Predictor variables for non-response were selected for inclusion
in the final weights model based on strength of statistical evidence (p-values of less than
0.05) and whether the selected weighting scheme reproduced the means and prevalences of
participants with complete data. The final prediction model contained effects of age and
gender. Categorical descriptions of the sample by PEs were inspected. Univariate
associations between PE status and cigarette smoking, stimulants, and sociodemographic
variables (age, gender, and ethnicity) were evaluated and presented. Multivariate models
were used to assess and account for confounding. Age and gender were included in all
models. Covariates whose inclusion in the model did not deviate the association between
PEs and daily cigarette smoking by more than 10% of the unadjusted odds ratio were
discarded(Greenland et al., 2016). This left age, gender, and ethnic group as covariates in
modelling, alongside stimulant and cannabis use as potential confounders of primary interest.
In particular, neither the inclusion of general cognitive ability, marital status, employment
status, social class, nor educational attainment altered estimates sufficient for their inclusion.
Having identified evidence of strong negative confounding by ethnicity, we explored the
association between ethnic group and smoking, presented in table 7 of the supplementary
material to this paper. Also presented as supplementary material are descriptive data on the
overlap between cigarette smoking and use of cannabis, and of stimulants. Modification of the
association between current smoking and reporting any PEs by age, cannabis use and
common mental disorder was tested by fitting multiplicative interaction terms for smoking
status by age, cannabis use, and common mental disorder in fully adjusted models. Ordinal
logistic regressions were used to assess the association between smoking status and number
of PEs (range from 0-4). Finally, we examined the possibility of a dose-response relationship
by assessing linear trends in the association between the number of cigarettes smoked and
a. the odds of reporting any PEs (from logistic regression models), and b. the odds of
reporting one further PE (from ordinal logistic regression models).



Results

After excluding participants with missing data on the modelled variables, 1680 survey
participants remained for analysis. Sociodemographic and substance use associations with
PEs are shown in table 1. PEs were more frequently reported by younger participants, and
those with Black Caribbean and Black African ethnic status. Cannabis, ecstasy, cocaine and
other stimulants were associated with PEs. The estimate for crack cocaine, whilst indicating a
possible strong association, was imprecise and not statistically significant, as its use was
seldom reported. Cannabis use frequency was strongly associated with use of stimulant
drugs (see supplementary material, table 6). There was an association between PEs and
daily, but not sporadic or past, cigarette smoking. Multivariate models for the odds of
reporting any PEs are show in table 2: when sociodemographic variables were included in the
model, the estimate increased, indicating positive confounding by age, gender, and ethnicity.
Further adjustment for cannabis frequency attenuated the odds ratio for daily smoking on
PEs. Finally, adjustment for stimulant use (recent and in the lifetime) modestly reduced the
association. No statistical evidence was found for differences in the association between
current smoking and the odds of reporting PE within different age groups, or at different levels
of cannabis use.

We found strong statistical evidence for a dose-response relationship between the number of
cigarettes smoked and the odds of reporting any PEs, and the reporting of a greater number
of PEs, in adjusted models. On average an increase in daily cigarette consumption from 0O to
1-9, from 1-9 to 10-19, or 10-19 to 20 or more, was accompanied by a by a 1.04 increase in
the overall relative odds of reporting any PEs (95%CI: 1.02,1.07; table 3) and a 1.58 fold
increase in the relative odds of reporting one further PE (95%CI: 1.32, 1.90; table 3).

Daily smoking was associated not only with an increased odds of reporting PEs, but also with
increasing number of PEs, although this estimate lost precision after adjusting for stimulant
use (fully adjusted OR: 1.55, 95%CI: 0.98, 2.47, table 4). The most common PE was strange
experiences (6.05%), followed by auditory hallucinations (3.87%), then persecutory
experiences (3.27%), with thought interferences the least common PE (1.32%). Individual
types of PE were associated with daily smoking, with precise estimates for strange
experiences, but not for the other symptoms. In fully adjusted models, associations remained
for each symptom, but lost precision. On account of the association between PEs and other
symptoms of mental disorder, we estimated associations of PEs with smoking pattern by
common mental disorder, shown in table 5 of the supplementary material. No statistical
evidence was found for variation in effect estimates by common mental disorder, although
this test lacked power. Because of the association between ethnicity and PEs, and the
attenuation in estimates observed when it was included in regression models, we described
the association between ethnicity and smoking, reported in table 7 (included in supplementary
material): all non-White ethnic groups had lower proportions of reported daily, ex-, and
sporadic smoking compared to the White reference group (p<0.001).



Discussion

Summary of findings

We found evidence of a cross-sectional association between daily cigarette smoking, but not
ex-smoking, and PEs in a sample of household residents in South East London. The
association was not explained completely by cannabis use frequency, or by use of stimulant
drugs, or by ethnicity (ethnicity was strongly associated with daily smoking, see
supplementary material, table 7). There was an increasing strength of association observed
by number of cigarettes smoked, and increased cigarette consumption predicted a greater
number of PEs. We did not find statistical evidence for interaction of smoking with age,
cannabis use, or with symptoms of common mental disorder.

Previous literature

Smoking is a crucial, potent, and modifiable cause of morbidity and mortality in the
UK(Matcham et al., 2017). Although the number of people who smoke in the UK is falling,
(Action on Smoking and Health( 2015)), this decline is not reflected in people with mental
illness (National Centre for Social Research, (2010)); and data from the Health Survey for
England suggests that smoking may be declining more slowly in people with mental health
problems compared to those without(Szatkowski and McNeill, 2014). Therefore, identifying
the mechanisms by which smoking and mental iliness are associated could be beneficial for
public health.

Our findings, that PEs and daily smoking are associated, are consistent with a small body of
literature suggesting that smoking is more common in people with sub-clinical PEs than the
rest of the general population. Firstly, van Gastel et al(2013) reported an analysis of an
internet survey, finding that the cross-sectional association between scores on the
Community Assessment of PEs and daily smoking for the past month remained apparent
despite accounting for cannabis use and for a group of other confounders. Secondly, smokers
were 1.3 times more likely to report PEs in the World Health Surveys compared to non-
smokers, after adjustments, suggesting the association is consistent across national
settings(Koyanagi et al., 2016). Thirdly, Wiles et al(2006) reported association between
smoking and PEs in the 2007 UK Adult Psychiatric Morbidity Surveys, but found that the
crude association was strongly attenuated by adjustment for cannabis, general cognitive
ability and marital status. Fourthly, Saha et al found that daily smoking was associated with
reporting delusion-like experiences in an Australian household survey(2011), after adjusting
for a broad range of confounders. Fifth, in an analysis of prospective data from the Avon
Longitudinal Study of Parents and Children, Gage et al(2014) reported that smoking at aged
16 was predictive of PEs at 18, after accounting for cannabis use frequency and a range of
early and mid-life confounders. Overall, few previous studies have assessed dose-response
relationship with number of cigarettes smoked or by number of PEs reported, and few studies
have adjusted for cannabis use in detail, for example, by including cannabis use frequency in
statistical models.

How our results fit in

Our results, from a highly socioeconomically and ethnically diverse sample, are consistent
with the previous literature suggesting the cross-sectional association between cigarette
smoking and PEs is not fully explained by cannabis use, the use of stimulant drugs, or
confounding by demographic or socioeconomic status, particularly by ethnic group.
Furthermore, we present evidence that the relationship between odds of reporting any PEs,
and a greater number of PEs is related to the number of cigarettes smoked per day. Finally,
we extend previous literature by presenting evidence that daily smoking predicts the reporting
of more PEs on a continuous scale. We also found no evidence of association between PEs
and being an ex-smoker, implying that our analysis did not suffer from confounding by non-
time-varying characteristics, such as unadjusted sociodemographic factors. The finding of no
association between PEs and ex-smoking is consistent with other literature suggesting that



mental health improves following smoking cessation(Taylor et al., 2014) raising the possibility
that the increase in PEs associated with smoking may be reversible. Our results are also
consistent with smoking being a more persistent behaviour in people with PEs compared to
those without, and fit with some evidence that people with psychosis who smoke tend to have
more severe positive symptoms and more limited social adjustment(Barnes et al., 2006,
Krishnadas et al., 2012).

Strengths and limitations

This was a cross sectional study and these associations could be explained by smoking
occurring after PEs. Measurement of smoking, PEs, and cannabis use were by self-report in
the same survey, and some way of confirming this information in independent data would
have improved the validity of the study. Strong collinearity between exposure and a
confounder limits the ability of regression methods to correctly adjust for confounding - in this
study, the close overlap between cannabis use and cigarette smoking(Amos et al., 2004)
might not have fully allowed for the identification of separate effects for these two
factors(Greenland et al., 2016, Gage et al., 2014). There were no data on the persistence or
timeframe of PEs, further limiting inference. Although we were able to adjust estimates for
stimulant use, this was in the form of an aggregated variable across four different stimulants,
leaving open the possibility of residual confounding by the use of individual stimulants.
However, despite these limitations to the data, the study did allow the assessment of this
association in an urban, diverse population with relatively high levels of cannabis and
stimulant use, in contrast to previous studies. The generalizability of our results to the rest of
the UK population could be limited. However, a previous study based on this data suggested
similarity in the distributions of age, gender, economic activity and ethnicity to the overall
English population recorded in the UK Census(Hatch et al., 2011). We found evidence that
ethnic group was strongly related to the probability of daily smoking, in accordance with other
studies(Best et al., 2001, McCambridge and Strang, 2005, Wanigaratne et al., 2003), and
adjusted for it as a possible confounder (see supplementary material, table 7).

Conclusions

The association between PEs and smoking is apparent in a highly diverse population with
relatively prevalent use of cannabis and stimulant drugs. The linear relationship between
cigarette consumption and odds of reporting PEs requires urgent explanation in longitudinal
studies and diverse populations.
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Table 1. Counts and survey-weighted univariate associations between PEs and each
variable used in this study, based on the analytic sample of 1680.

Number Number PE Odds 95% ClI
in each reporting PEs Ratio
category in category (%)
Age
16-24 356 85(23.88) Reference
25-34 401 69(17.21) 0.69 0.48, 0.99
35-44 334 64(19.16) 0.76 0.52,1.11
45-54 259 57(22.01) 0.91 0.62, 1.34
55-64 157 25(15.92) 0.61 0.37, 1.00
65+ 173 19(10.40) 0.37 0.21, 0.66
Gender
Male 730 147(20.14) Reference
Female 950 171(18.00) 0.86 0.68, 1.09
Ethnicity
White 1045 170(16.27) Reference
Black Caribbean 143 45(31.47) 2.28 1.51, 3.47
Black African 229 51(22.27) 1.46 1.01, 2.10
Asian 62 8(12.90) 0.71 0.35, 1.44
Other 201 44(21.89) 1.43 0.98, 2.06
Smoking pattern
Never smoker 513 84(16.37) Reference
Ex-smoker 448 77(17.19) 1.06 0.75, 1.49
Sporadic smoker 297 47(15.82) 0.97 0.65, 1.44
Daily smoker 422 110(26.07) 1.76 1.27,2.42
Crack use
Never 1642 300(18.27) Reference
Yes, not in the last year 34 16(47.06) 3.82 1.93,7.61
Yes, in the last year 4 2(50.00) 4.04 0.56, 28.91
Ecstasy use
Never 1383 245(17.72) Reference
Yes, not in the last year 215 50(23.26) 1.42 1.00, 2.02
Yes, in the last year 82 23(28.05) 1.78 1.05, 3.02
Amphetamine use
Never 1409 247(17.53) Reference
Yes, not in the last year 241 61(25.31) 1.59 1.16, 2.18
Yes, in the last year 30 10(33.33) 2.19 1.04, 4.63
Cocaine use
Never 1308 225(17.20) Reference
Yes, not in the last year 238 55(23.11) 1.45 1.03, 2.04
Yes, in the last year 134 38(28.36) 1.87 1.22,2.84
Any stimulant use
Never 1234 204(16.53) Reference
Yes, not in the last year 287 69(24.04) 1.80 1.25,2.61
Yes, in the last year 159 45(28.30) 1.94 1.31, 2.88
Cannabis use
Never 1502 255(16.98) Reference
Less than once aweek 74 21(28.38) 1.89 1.10, 3.22
More than once a week
but less than daily 57 22(38.60) 3.00 1.76, 5.16

Daily 47 20(42.55) 3.49 1.89, 6.45
Total 1680 318(18.93) - -




Table 2. Odds ratio estimates for smoking pattern on PEs from survey weighted logistic regression. All

models based on 1680 participants. Age was adjusted for as a continuous variable.

Model I Model II: Model | Model Ill: Model Model IV:
Unadjusted adjusted for age, Il further Model Ill further
gender, and adjusted for adjusted for
ethnicity frequency of stimulant use*
cannabis use
OR 95% ClI OR 95% ClI OR 95% ClI OR 95% ClI
Never smoker  Reference Reference Reference Reference
Ex-smoker 1.06 0.75,1.49 1.40 0.96, 2.05 1.30 0.89,1.90 125 0.78,1.82
Sporadic 0.97 0.65,1.44 1.09 0.72,1.66 1.05 0.69, 1.59 1.03 0.68,1.58
smoker
Daily smoker 1.76 1.27,2.42 2.05 144,292 166 1.15,24 147 1.01,2.15

Table 3. Odds ratio (OR) estimates for the association between a. any PEs (upper panel) and b. the number of
PEs (lower panel, reflecting the increase in relative odds for one more PE) with quantity of cigarettes smoked
per day. Based on overall analytic sample of 1680. Test statistics (T) are from survey-weighted logistic

regression models.

Daily Model I: Unadjusted Model IIl: Model | Model Ill: Model I Model IV: Model Il
cigarettes adjusted for age, further adjusted for further adjusted for
smoked gender, and ethnicity  frequency of stimulant use*
cannabis use
Any PE OR 95% ClI OR 95% ClI OR 95% ClI OR 95% CI
0 Reference Reference Reference Reference
1-9 1.51 1.06, 2.15 1.38 0.96, 2.00 1.15 0.78, 1.69 1.05 0.71, 1.56
10-19 2.26 1.54,3.31 2.36 1.59, 3.49 1.98 1.31, 2.98 1.88 1.24,2.84
20 or more 2.13 1.24, 3.67 2.54 1.46, 4.43 2.20 1.25,3.89 2.04 1.15, 3.62
T for linear trend=4.19 T for linear trend=4.76 T for linear trend=3.66 T for linear trend=3.32
P<0.001 P<0.001 P<0.001 P=0.001
Number of
PEs
0 Reference Reference Reference Reference
1-9 1.65 1.03,2.64 1.62 1.00,2.64 1.39 0.85,2.29 1.36 0.83,2.22
10-19 252 1.61,3.94 297 1.854.76 250 152,411 2.37 143,391
20 or more 4,17  2.29,7.62 553 3.03,10.09 470 2.50,8.83 4,32 2.29,8.15

T for linear trend=3.32
P=0.001

T for linear trend=6.52
P<0.001

T for linear trend=5.30
P<0.001

T for linear trend=4.98
P<0.001




Table 4. Models comparing daily smokers to never smokers for an increase in number of PEs, and for separate types of
psychotic experience. All models based on 1680 participants. Estimates for ex-smokers and sporadic smokers are not

presented.

Number reporting this
symptom (% of sample)
Model I: Unadjusted

Model II: Model | further
adjusted age, gender and
ethnicity

Model lll: Model Il further
adjusted for cannabis use
Model IV: Model Il further
adjusted for stimulant use*

OR(95%CI) for
an increase of

OR(95% ClI) for

OR(95% ClI) for

OR(95% ClI) for

OR(95% ClI) for

one psychotic auditory thought persecutory strange
experience hallucinations interferences experiences experiences
65(3.88) 22(1.32) 55(3.30) 100(6.05)

1.76(1.19,2.59)
2.12(1.37,3.26)

1.70(1.09, 2.66)

1.55 (0.98, 2.47)

1.68(0.91,3.08)
2.14(1.05,4.37)

1.78(0.85,3.72)

1.56(0.72,3.39)

2.17(0.72,6.57)
4.65(1.53,14.09)

3.37(1.04,10.91)

3.25(0.97,10.87)

1.45(0.76,2.77)
1.62(0.76,3.46)

1.32(0.59,2.96)

1.14(0.51,2.58)

2.02(1.19,3.42)
2.39(1.37,4.18)

1.89(1.05,3.4)

1.74(0.95,3.18)







