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Abstract 

Background 

People living with a psychotic disorder face a number of challenges, as the illness impacts not 

only their mental health but also their physical health, cognitive and social functioning, and 

quality of life. These outcomes are highlighted by well-documented high rates of 

cardiovascular disease and diabetes, loneliness, stigma and discrimination, unemployment, and 

suicidal ideation that this population experiences. Also highly prevalent in people with 

psychotic disorders is cannabis use. Although a body of evidence strongly suggests that the 

risk of developing a psychotic disorder is increased in cannabis users, it still remains unclear 

what impact regular cannabis use has on people with an established psychotic disorder. In 

particular, divergent findings have been reported on whether cannabis use is associated with 

additive cognitive impairment or an increased risk of suicidal behaviour. Furthermore, 

emerging findings from general population studies, which have not been investigated in people 

with psychotic disorders, suggest that cannabis use may have a positive impact on 

cardiometabolic risk factors, in particular, obesity and diabetes, and that patterns of cannabis 

use in both men and women appear to be changing. A greater understanding of these issues has 

important implications for service design and delivery. 

Critically, to date, research on the impact of cannabis use on people with psychotic disorders 

has been limited predominantly to males, often young men and those in their first episode of 

psychosis. Consequently, evidence is lacking on the impact of cannabis across the range of 

people with a psychotic disorder, including data on whether cannabis differentially affects men 

and women. Moreover, at the same time that the potency of cannabis is increasing, there is a 

global trend towards legalising cannabis and it is expected that the number of cannabis users 

will rise, due both to the increased ease of availability and a reduction in the perceived harms 

associated with use. Thus, it is timely to better understand whether cannabis use adds to the 

burden of disease for people with established psychotic disorders and, if so, whether the 

impacts are the same for men and women. 
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Aims 

The overarching objective of this thesis is to generate evidence which will provide a clearer 

picture of the impacts of regular cannabis use on the health and lives of men and women with 

a psychotic disorder. 

The specific aims are: 

(1) To examine areas where there are conflicting findings in the literature, namely, the 

relationship between cannabis use and (i) cognitive function and (ii) suicidal ideation; 

(2) To gather new evidence and fill some important gaps in the evidence base for people with 

psychotic illness, namely, (i) the relationship between cannabis use and cardiometabolic 

health, and (ii) patterns of cannabis use over time; and 

(3) To explore the differential impact of cannabis use on men and women and on younger and 

older people with a psychotic disorder, due to the scarcity of research in these sub-

populations. 

The goal is to clarify these relationships and to garner evidence that could inform clinical 

practice and which would help guide service providers in tailoring treatment strategies to meet 

the sex and age needs of their clients and, ultimately, improve the care and lives of people 

living with a psychotic disorder. 

Methods 

This thesis is presented as a series of six published papers. The primary data source for these 

research papers is comprehensive self-reported and clinical assessment data collected at seven 

catchment sites, in five states across Australia, in the 2010 second national Survey of High 

Impact Psychosis (SHIP). This survey used a two-phase design with a one month census 

screening for psychosis undertaken in public mental health services and non-government 

organisations supporting people with mental illness, and administrative records scanned to 

identify people with a diagnosis of psychosis and in contact with public specialised mental 

health services in the 11 months prior to census (Phase 1). In Phase 2, people who screened 

positive for psychosis were randomly selected and interviewed. Additionally, data on cannabis 

use collected in the first Australian Psychosis Survey conducted in 1997, which used a similar 

two-phase design and comparable questions, are used to compare with 2010 patterns of 

cannabis use. 

Statistical analyses are undertaken mainly using SPSS. Descriptive statistics are employed to 

summarise the key variables in each paper. In papers that model the association between 
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frequency of cannabis use and various outcomes, logistic regression is used to assess separate 

models for men and women. In these models, potential explanatory variables were selected 

after reviewing the literature and those identified as having a strong association with the 

outcome (p<0.05) are retained in multivariable analyses. 

Results 

The findings presented in this thesis show that, for people with an established psychotic 

disorder, regular cannabis use is associated with a number of additional benefits and risks in 

relation to physical health and suicidal behaviour, but not current cognitive function, and the 

impact is different for men and women, as well as younger and older people. 

Consistent with other studies, results presented in Chapter 3 show that the majority of people 

with psychotic illness have impaired current cognitive function, but there is no evidence of a 

significant beneficial or negative effect of cannabis use on cognitive function for the population 

as a whole or for either sex. However, data examined by diagnostic grouping (affective versus 

non-affective psychoses) show that, for people with an affective diagnosis, being a current 

cannabis user is a significant predictor of impaired cognitive function (AOR=2.25, 95% CI 

1.05-4.84). This is not seen in people with a non-affective diagnosis (AOR=0.93, 95% CI 0.54-

1.60). 

In Chapter 4, a significant association between metabolic syndrome and frequent cannabis use 

is reported (Adjusted Odds Ratio (AOR)=0.56, 95% Confidence Interval (CI) 0.39-0.80), but, 

as this does not take into account the participants’ sex, analyses are repeated, stratified by sex. 

These results, presented in Chapter 5, show that the lower odds of metabolic syndrome 

associated with frequent cannabis use is only seen in men (AOR=0.49, 95% CI 0.31-0.78) not 

women (AOR=0.68, 95% CI 0.37-1.24). In Chapter 6, no associations are found for either sex 

when the relationship between daily cannabis use and a past-year suicide attempt is analysed 

separately in men and women. However, when the impact of sex by age is investigated, the 

odds of attempting suicide in the previous year are significantly higher for older men (35-64 

years of age) who are daily cannabis users compared to non-users in the same age group (no-

use OR=1.00, casual use AOR=2.07 95% CI 0.91–4.70, daily use AOR=2.80 95% CI 1.10–

7.13). This result is not seen in younger men (aged 18-34 years), or women of either age group.  

In Chapter 7, examination of cannabis data from the first and second Australian Psychosis 

Surveys also show differences in patterns of cannabis use by sex and age. The prevalence of 

past-year cannabis use declined significantly for men, from 45.0% to 39.1% (p=0.05), but only 
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marginally for women (27.8% to 25.7%, p=0.52). Moreover, for men, rates of cannabis use 

declined significantly in the 18-29 age group (70.2% to 47.8%, p=<0.001) but increased in 55-

64 age group (4.8% to 18.8%, p=0.04). Changing patterns of cannabis use have implications 

for service needs and, in Chapter 8, analysis of health service utilisation data show that, in a 

12-month period, most (90.3%) people with psychotic disorders consult with a GP, with the 

average number of consultations being 8.9. Importantly, most GPs (77.6%) indicate that they 

want to be involved in the mental health care of their patients with psychotic disorders. 

However, a challenge GPs face in providing primary health care to people with comorbid 

cannabis use is that cannabis users are more likely than non-users to not have any contact with 

a GP. 

Discussion and conclusion 

Evidence presented in this thesis has been among the first in the literature on psychiatric 

disorders to describe sex and age differences in the use and impact of cannabis in people with 

psychotic disorders. This includes cardiometabolic protective effects in male users but not 

females, higher rates of suicide attempts in older cannabis using men but not younger males or 

women of any age, and declining rates of use in the younger population but increasing rates in 

older people. A key strength of these findings is that the study population consisted of a large 

(n=1813), nationally representative sample of men and women with psychotic disorders across 

a range of ages and chronicity levels, of whom 66.9% were lifetime cannabis users, with female 

cannabis users well represented (n=402, 33.1%). This ensures that the findings are 

generalizable to adults with a broad spectrum of psychotic disorders and co-occurring cannabis 

use. Critically, the comprehensive coverage of items in the survey interview schedule meant 

that an extensive range of potential confounders was available to be assessed statistically in 

each study. 

Understanding how and why cannabis differentially impacts men and women with psychotic 

disorders at different ages could inform the development of new treatments, timely and targeted 

interventions and better health outcomes for both sexes. The challenge for researchers is to 

ensure future studies recruit substantial numbers of both male and female cannabis users to 

enable robust analysis by sex and age. 
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Background and Aims 

Introduction 
Worldwide, cannabis is the most widely used illicit drug1,2. In Australia, data from the 2016 

National Drug Strategy Household Survey showed that, over one third (36%) of the adult 

general population had used cannabis at least once in their lifetime, one in ten (10%) had used 

it in the past 12 months, and the average age of first use was late teens (18.7 years)3. In 

comparison, Australian national psychosis survey data (2010) found that 66% of people with a 

psychotic disorder were a lifetime cannabis user, one third (33%) were a past-year user, and 

the average age of first use was around 17 years4,5. This disparity in usage statistics was already 

evident in 1904 when Dr Ewens, the Superintendent of the Punjab Lunatic Asylum India, noted 

that the prevalence of ‘hemp drug’ use in the general population was only 0.5% but “…nearly 

33 per cent of the male patients in the asylum are believed to have been habitually hemp 

drug takers at one time or another”6. Despite this high prevalence of cannabis use by 

people with psychotic disorders, the impact of regular cannabis use on the mental and 

physical health and cognitive function of this population still remains unclear. 

Psychotic disorders, such as schizophrenia, usually first occur in late adolescence or early 

adulthood, an age when rates of cannabis use are at their highest3. Characterised by 

fundamental distortions of perception (hallucinations), thinking (delusions) and emotional 

response and impaired cognitive function, schizophrenia was ranked the 12th most disabling 

disorder worldwide in 20167. This burden of disease is compounded by the high rates of 

physical comorbidity (diabetes and cardiovascular disease), loneliness, stigma and suicidal 

ideation that many people in this population experience8-10. With a global trend towards 

legalising cannabis, as well as its increasing potency, it is expected that the number of cannabis 

users will rise, due both to the increased ease of availability and a reduction in the perceived 

harms associated with use11. There is a need, now, to better understand whether cannabis use 

adds to the burden of disease for people with psychotic disorders and, if so, whether the impacts 

are the same for men and women. 
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Cannabis 
Cannabis (cannabis sativa) is a plant currently known to comprise of more than 500 different 

compounds including cannabinoids, terpenes, and phenolic compounds such as flavonoids12,13. 

First isolated and described in the early 1960s, cannabinoids are the most well-known and 

abundant. They include Δ9-tetrahydrocannabinol (THC)14, the main psychoactive component 

of cannabis, and cannabidiol (CBD)15 which is non-psychoactive and has possible anti-

inflammatory, anxiolytic, anticonvulsant, antidepressant and antipsychotic properties, and may 

moderate the effects of THC16-19. The complex signalling pathways of the endocannabinoid 

system and the mechanisms by which cannabinoids exert their effects are yet to be fully 

understood. However, current research, mainly undertaken in animals, has shown that THC 

binds to cannabinoid receptors (CB1 and CB2) found in the brain, liver, pancreas, 

gastrointestinal tract, immune cells and adipose tissue16,20-22, and that gonadal hormones may 

play an important role in modulating the endocannabinoid system and influencing cannabinoid 

receptor density and distribution in a sex-dependent manner23-25. 

Potency 

The potency of cannabis, which is based on the THC content and the ratio between THC and 

CBD, can vary depending on a number of factors including the method of cultivation and the 

part of the plant used. Cannabis seized from street users in New South Wales, Australia 

between 2010 and 2011 (around the time that data on cannabis use which is reported in this 

thesis were collected), contained an average of just under 15% THC and 0.04% CBD26. 

Over the past two decades, the THC content in cannabis has been increasing. The average THC 

concentration of all forms of herbal cannabis seized in the USA increased from 4% in 1995 to 

around 14% in 201727,28. A recent meta-analysis29, which included studies from USA, UK, 

Netherlands, France, Denmark, Italy and New Zealand, found that from 1970 to 2017 the THC 

concentrations increased each year by approximately 0.29% in all forms of herbal cannabis, 

and by 0.57% each year in cannabis resin. At the same time, average levels of CBD in herbal 

cannabis have generally shown a gradual declining trend from 0.3% in 1995 to 0.14% in 

201727,30. In addition, new strains of high potency cannabis referred to as skunk or sinsemilla, 

which contain high levels of THC and little or no CBD, are being used more frequently and, in 

2017, the average concentrate of THC in sinsemilla was 17.8%26-28,31,32. As a consequence, 

current cannabis users may have very different experiences to those of the past. 
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Cannabis-induced effects 
Typically, cannabis is absorbed into the body through the lungs by smoking alone or in a mix 

with tobacco or by vaporising. It can also be ingested in a biscuit or cake, infused in a tea, or 

taken as an oil; taken this way, the cannabinoids are absorbed from the gastrointestinal tract 

into the body. The quantity of cannabinoids entering the body and the induced effects users 

experience are influenced by a number of factors such as the method and way it was used (e.g., 

the depth and duration of the inhalation or the food already ingested)33,34, the potency of the 

cannabis used35, the frequency of use36-38, and the users’ sex23,39-42. 

Users commonly report experiencing a range of cannabis-induced effects including feeling: 

more calm; ‘high’; less anxious; more motivated, creative and confident; sleeping better and 

having a desire to eat43-50. Users can also experience less desirable symptoms such as an 

increased heart rate, dry mouth, feelings of anxiety, panic, and suicidal ideation, and impaired 

ability to make decisions, remember and control emotions and behaviour43-50. In addition, 

cannabis use by people with no medical history of psychotic disorders can experience transient 

psychotic symptoms51, with a large study of 1000 participants finding that 15% of users 

reported psychotic symptoms after using cannabis48. 

The experiences of daily cannabis users may be different from that of the occasional user, as 

regular, repeated exposure to THC may dysregulate the endocannabinoid pathways20,52,53, 

which in turn, contributes to the development of cannabis tolerance and blunted responses such 

as less pronounced subjective highs54-56. Emerging evidence from general population studies 

has also shown that frequent cannabis use may be associated with a better metabolic profile 

than no or occasional use. Lower levels of fasting glucose and insulin, lower prevalence of 

diabetes, higher levels of high-density lipoproteins (HDL), smaller waist circumference and 

lower body mass index (BMI)57-65 have been seen in people frequently using cannabis. At the 

time I started this thesis (2016), no evidence from psychotic populations existed. 

Acute transient effects usually occur within minutes of use if smoked, or from two to four hours 

if eaten66-68, and can last several hours66-68, but usually resolve after stopping cannabis use. On 

ceasing use, cannabinoids are steadily eliminated from the body. The rate this occurs depends 

on a number of factors including  the amount of body fat and the BMI of the user34,69, as THC 

is stored in fat cells and released slowly over days and weeks70. Although cannabinoids have 

been detected in urine samples up to 77 days after last use, within 14 days of stopping use 73% 

of chronic cannabis users had levels of carboxy-THC below the threshold (15-μg/L) considered 
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by Environmental Health and Safety to identify potential impairment in the workplace71. 

Frequent, heavy cannabis users, users of high potency cannabis, and those who start using 

cannabis in their early teenage years, a critical period for brain development, may be 

particularly vulnerable to experiencing long-term symptoms including developing a psychotic 

disorder53,72-75. 

Cannabis use and psychosis 

Onset of illness 

Although most cannabis users will not go on to develop a psychotic disorder, a body of 

evidence suggests that the risk of developing a psychotic disorder is increased in cannabis 

users76-78. Studies have found that the amount, frequency and potency of cannabis used, and 

the age of first exposure are factors associated with the onset of a psychotic disorder79-83. A 

large multicentre study found that the adjusted odds of a psychotic disorder in users of low 

(<10% THC) and high (≥10% THC) potency cannabis were slightly increased compared to 

non-users (AOR=1.1, 95% CI=0.9-1.5 and AOR=1.6, 95% CI=1.2-2.2, respectively). 

However, when both frequency and potency were examined, the adjusted odds ratio of a 

psychotic disorder in daily ‘low potency cannabis users was 2.2 (95% CI=1.4-3.6), and this 

increased to 4.8 (95% CI=2.5-6.3) for daily ‘high potency’ cannabis users84. In addition, for 

those who develop a psychotic disorder, the onset of psychotic symptoms appears to occur up 

to three years earlier in cannabis users compared to non-users85. 

Course of disorder 

Despite the growing literature, including systematic reviews and reviews of meta-analyses86, 

the impact associated with ongoing cannabis use by people diagnosed with a psychotic disorder 

on the symptoms and course of the illness remains unclear. For example, ongoing cannabis use 

has been associated with: more severe symptoms (e.g., an increase in positive and negative 

symptoms), cognitive deficiencies, and suicidal ideation and attempts; lower levels of social 

functioning and treatment adherence; a greater risk of relapse of symptoms; and a worse course 

of disorder82,87-97. In contrast, others have reported cannabis use was associated with better 

cognitive and social functioning, and fewer negative symptoms. Still others found no difference 

between users and non-users53,72-74,98-102. These discrepancies in results may, in part, be 

explained by methodological differences and limitations, including studies with small sample 
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sizes and with variable proportions of female participants whose response to cannabis use may 

differ from males. 

Cannabis use and sex differences 
Historically, men were more likely to use cannabis, to use more frequently, and to use greater 

quantities than women103,104. As a consequence of the lower rates of cannabis use by women, 

clinical studies of cannabis have typically not included women or have had too few female 

participants to examine sex‐dependent differences in cannabinoid action. Therefore, much of 

the existing literature examining differences in both males and females has come from 

preclinical studies with rodent models40,105-107. This research has provided valuable insights 

into sex differences, especially due to the ability to control current and total lifetime cannabis 

exposure, an impossible task in clinical studies (due to the variation in THC content of cannabis 

and issues of recall). Those clinical studies which have investigated sex differences suggest 

that cannabis use may impact men and women differently, but the results have been mixed. 

Sex differences in acute subjective and physiological cannabis-induced effects such as feeling 

dizzy, increase in appetite, changes in skin temperature and elevation in heart rate and blood 

pressure have been reported in some, but not all studies39,108-110. More severe withdrawal 

symptoms, in particular mood (i.e., irritability and restlessness) and gastrointestinal (i.e., 

nausea and stomach pain) symptoms have been consistently found in women compared to 

men104,109,111-114. Also, women have been shown to have a faster transition from initial to 

regular use, and also from initiation to developing a cannabis-use disorder than men115-117. In 

addition, sex differences in brain chemistry and structures have been found in ongoing cannabis 

users118,119, however, few studies have examined sex differences in cognitive function in 

regular cannabis users. 

Why people with psychotic disorders use cannabis 
If clinicians are to develop tailored interventions and strategies to help people with psychotic 

disorders stop or reduce use, it is important for them to understand how cannabis impacts their 

clients as well as the reasons they choose to continue using. Three overarching motives for use 

have emerged from studies spanning more than three decades. These are mood-enhancement, 

socialisation, and self-medication of mental health symptoms and adverse medication 

effects120-134. Reasons given are similar between people with psychotic disorders across 

different phases of the illness and the general population120,121,132-134. More than half of all 
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people with psychotic disorders endorsed using cannabis to relax, to evoke feelings of euphoria, 

to relieve feelings of depression, to fit in with peers, to facilitate social interactions and to 

relieve boredom135. Cannabis use to manage the side effects of antipsychotic medications is 

less common, and reported by fewer than one quarter of users121-135. The only study found in 

the psychiatric literature which examined sex differences in the reasons for cannabis use, 

showed that the top reasons given by both men and women were to relax, to sleep better and to 

reduce boredom136. Women were more likely than men to report using cannabis to relax (100% 

v 73% respectively, p=0.005), while there was a trend towards a greater proportion of men than 

women using cannabis to organise their thoughts (27% v 9% respectively, p=0.07). Other 

reasons for use did not show sex differences. 

Understanding the differing reasons which motivate people to use cannabis allows services to 

develop and implement evidence-based tailored interventions and strategies to support users to 

stop or reduce use. Research suggests that people who use cannabis primarily to enhance their 

mood and for social reasons may benefit from targeted interventions which help them find 

enjoyment from life in alternative ways and to feel socially comfortable without the need to 

use cannabis126,137,138. On the other hand, offering people, who are using cannabis to self-

medicate, information and guidance on alternative coping strategies may provide them with the 

most effective interventions. 

Thesis aims 
The literature clearly documents that people living with a psychotic disorder face complex 

health and social challenges139-141, are frequent users of inpatient, outpatient, and primary care 

health services142,143 and are high lifetime users of cannabis144. However, less well understood 

is what impact cannabis use has on the mental and physical health of this population, and 

whether ongoing use is associated with additional risks. Critically, scarce research has explored 

whether cannabis use impacts men and women differently. At the outset, the intention was to 

generate evidence which would provide a clearer picture of these relationships in both men and 

women, and which could help guide service-providers in tailoring treatment strategies to meet 

the sex and age needs of their clients, and ultimately improve the care and lives of people living 

with severe mental illness. 
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Rationale and Aims of the papers 

The impact of current cannabis use on general cognitive function in people with psychotic 

illness (Chapter 3a) 

Cognitive dysfunction is a core feature of schizophrenia and this impairment is associated with 

poor functional outcomes such as the ability to live independently, engage in activities (e.g., 

employment and socialising), and enjoy good quality of life145. There has been growing 

research investigating the relationship between cannabis use and cognitive functioning in 

people with psychotic disorders; however, despite the increased focus, evidence regarding an 

association between these factors has been inconsistent. 

The aim of this paper was to examine whether current cannabis use was associated with 

additive cognitive impairment in people with psychotic disorders.  

Cannabis use, cognitive function and sex differences (Chapter 3b) 

To extend the published findings, supplementary analysis (unpublished) was also undertaken. 

The aim of this work was to ascertain whether there were sex-related differences in current 

cognitive performance across cannabis-user groups. 

Metabolic syndrome in people with a psychotic illness: is cannabis protective? (Chapter 4) 

Although there had been a growing body of evidence from general population studies 

suggesting that cannabis use may have a positive impact on cardiometabolic risk factors, in 

particular on obesity, at the time this paper was published there were no data on people with 

psychotic disorders. Given that it has been well documented that people with psychotic 

disorders continue to experience high rates of diabetes, cardiovascular disease and obesity146-

150, it was crucial to fill this gap in the literature. 

The aim of this paper was to investigate whether rates of metabolic syndrome and 

cardiometabolic risk factors were associated with frequency of cannabis use in people with 

psychotic disorders. 

Sex differences in the cardiometabolic health of cannabis users with a psychotic illness 

(Chapter 5) 

Although results from animal studies have suggested that cannabis induced-effects may differ 

by sex, few studies in humans, and none in people with psychotic illness, had examined the 

metabolic profile of male and female cannabis users separately. 
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The aim of this paper was to re-examine the association between metabolic syndrome and 

frequent cannabis use in order to determine whether the association between metabolic 

syndrome and frequent cannabis use which had been reported in Chapter 4 varied by sex. 

Is cannabis a risk factor for suicide attempts in men and women with psychotic illness? 

(Chapter 6) 

Although general population data show that most people who have suicidal thoughts do not go 

on to act of those thoughts,151,152 suicide is a major cause of death for people with psychotic 

disorders139 and data from the Australian second national psychosis survey reported that half 

(49.5%) of all participants had attempted suicide over their lifetime5. Better understanding of 

the associated risk factors may help clinicians identify people at increased risk of acting on 

suicidal thoughts and enable prevention strategies to be implemented. The current evidence on 

whether cannabis use is associated with an increased risk of suicidal behaviour in people with 

psychotic disorders is not consistent. Additionally, few studies have examined the relationship 

between cannabis use and suicide attempts separately for men and women.  

The aim of this paper was to investigate, separately for men and women, whether past 12-

month cannabis use was associated with an increased risk of suicide attempt over the same time 

period. 

Changes over time in prevalence rates of past-year cannabis use by men and women with a 

psychotic disorder (Chapter 7) 

Worldwide, general population data from national surveys have shown that patterns of cannabis 

use by sex and age group have changed over time. However, it is unknown whether similar 

patterns of change in cannabis use are also evident in people with psychotic disorders. 

Conducted in Australia in 1997 and 2010, two national psychosis surveys collected nationally 

representative data including information on cannabis use. These data lent themselves to an 

investigation of changing patterns of cannabis use over time.  

The aim of this paper was to compare rates of cannabis use by sex and age in 1997 and 2010 

to determine whether use had changed over time and whether any change observed varied by 

sex and age group. 
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Treating body, treating mind: The experiences of people with psychotic disorders and their 

general practitioners (Chapter 8) 

General Practitioners (GP) play an important role in managing the mental and physical health 

of people with an established psychotic disorder. However, research has reported that people 

with psychotic disorders who use illicit drugs or are abusing alcohol may experience more 

barriers to receiving appropriate health care compared to people with psychotic disorders 

only153,154. 

The aim of this paper was to describe, from the perspective of people living with psychotic 

disorders, their use of GP services over a 12-month period, and the experiences, attitudes and 

challenges that GPs face when providing health care to this population. 
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Chapter 2 
Methodology 

Overview 
The primary data source for the research papers in this thesis was the second Australian national 

survey of psychosis – the Survey of High Impact Psychosis (SHIP). Funded by the Australian 

Government Department of Health and Aging, this national, epidemiological survey of 

psychosis was conducted in 2010 within seven geographically defined catchment sites across 

five Australian states (New South Wales (2), Queensland, South Australia, Victoria (2) and 

Western Australia). It covered a population of some 1.5 million people aged 18–64 years, 

approximately 10% of the Australian population in this age group. The main aims of the survey 

were to i) estimate the treated prevalence of psychosis for people aged 18−64 years, and ii) to 

describe the characteristics and use of services by people with psychotic disorders1. The author 

of this thesis was the survey’s National Coordinator. 

SHIP used a two-phase design (see Figure 1). In Phase 1, screening for psychosis took place in 

public specialised mental health services and non-government organisations supporting people 

with a mental illness in the census month (1-31 March 2010). A psychosis screener, developed 

for the first Australian national psychosis survey in 1997 but modified slightly for SHIP, was 

used to identify individuals likely to meet criteria for a formal lifetime diagnosis of a psychotic 

disorder2. This screening was undertaken by health service clinical staff with the assistance of 

the SHIP research team. In addition, administrative records were scanned to identify people 

with a recorded diagnosis of psychosis and in contact with public specialised mental health 

inpatient, outpatient and community services in the 11 months prior to census but not in the 

census month. A total of 7955 people were screened positive for psychosis. 

In Phase 2 (April 2010 - April 2011), people who screened positive for psychosis in Phase 1 

were randomly selected stratified by catchment site and age group (18-34, 35-64), contacted, 

and had eligibility criteria assessed (Table 1). A total of 1825 of the people contacted gave 

consent. Participation involved a once off face-to-face interview, a mental and physical health 

and cognitive assessment, and fasting blood tests. The interview and assessments were 

conducted by mental health professionals who had undergone extensive training (conducted by 

the author), and blood samples were collected at local pathology centres. Separate consent was 
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obtained for researchers to contact the participant’s GP. GPs were sent blood test results and 

were surveyed about care they provided to the participant, as well as any general issues they 

faced in the management of people with psychotic disorders in their practice. For full details 

of the methodology used, please see Morgan et al.3 

Table 1: SHIP exclusion and inclusion criteria 

Exclusion criteria Inclusion criteria 
1. Impairment limiting capacity to give informed

consent and complete a valid interview
• Significant cognitive impairment (at least

moderate to severe)
• Under guardianship order
• Severe communication impairment

1. Screened positive for psychosis

2. Aged 18-64 during the census month

3. In contact with a designated treatment 
service within the catchment

4. Resident in designated postcodes, as 
determined by the catchment area

• Inability to speak English (needs interpreter)
• Too unwell physically or mentally

2. Residence in a nursing home or prison

3. Temporary visitor status in Australia

4. Deceased at time of interview

Ethics Approval 
SHIP was approved by the Human Research Ethics Committee (HREC) at the lead site, the 

University of Western Australia (UWA) (RA/4/20/6308) and at each of the seven catchment 

sites namely: Western Australia South Metropolitan Health Service (U/10/8); South Australia 

Health (2009179); Queensland Health (09/QWMS/50); Melbourne Health (2010.011); St. 

Vincent’s Hospital Melbourne (A 119/09); Hunter New England (09/11/18/5.10) and; Greater 

Western Area Health Service (09/HNE/360).  
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Figure 1: Study design 
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SHIP instruments and assessments 
The SHIP schedule (compiled by the author) contained 32 modules (Table 2). The interview 

included questions which allowed for comparison and benchmarking of data against 

population norms, in particular the second National Survey of Mental Health and 

Wellbeing in 2007 and other Australian Bureau of Statistics (ABS) surveys. The key 

assessments and definition of variables relevant to the papers in this thesis are described in 

detail in the following section. 

Table 2: SHIP interview and assessment schedule Demographics, social 
participation, functioning Physical Health Cognitive assessment 

1  General Information 16 Nutrition 23 Cognition 
2  Education 17 Physical activity 
3  Housing 18 Physical health inc. Service use, perceived need 
4  Activities of daily living  assessment 24 Inpatient 
5  Employment Quality of Life (QoL) 25 Emergency 
6  Childcare 19 Australian QoL 26 Outpatient 
7  Caring 27 Community mental health 
8  Global work ratings Psychopathology 28 Rehabilitation 
9  Childhood experiences 20 Diagnostic Interview for 29 General practice 
10 Socialising Psychosis (DIP) 30 Medication 
11 Finances      Substance use, caffeine 31 Non-government organisations 
12 Crime and offending 21 Negative symptoms 32 Mental health care – unmet need 
13 Personal safety 22 Anxiety 
14 Satisfaction with life 
15 Global functioning 

Psychopathology 

The Diagnostic Interview for Psychosis (DIP)4, a semi-structured clinical interview, was 

administered for the purpose of obtaining a diagnosis according to International Classification 

of Disease 10th revision (ICD-10) criteria. Questions and probes derived and adapted from the 

World Health Organization Schedules for Clinical Assessment in Neuropsychiatry5 elicited 

information on current symptoms, symptoms during the past year, and lifetime ever occurrence 

of the symptoms. The interview included questions relating to onset, duration and course of 

illness as well as sections assessing depression, mania, hallucinations and delusions. Ratings 

were entered into a computer program which used the Operational Criteria checklist for 

Psychotic Illness (OPCRIT)6 computer algorithm to generate a research diagnosis. DIP has 

good reliability and validity and its psychometric properties have been well established4. 

Specific training (provided by the author) was essential for its administration. To ensure 

reliability was maintained, at set intervals, interviewers rated pre-recorded DIP interviews, and 

ratings were compared to the ‘gold standard’. 
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Past-year negative symptoms (restricted affect, alogia, anhedonia, avolition, asociality and 

curbed interest), based on items of the Carpenter deficits syndrome but without attribution7, 

were rated by the interviewers, and the total number present determined. Anxiety was assessed 

based on a checklist of symptoms from Schedules for Clinical Assessment in Neuropsychiatry8. 

Suicidal behaviour 

Suicidal and self-harming behaviour were assessed in two modules (13 personal safety and 20 

DIP) (Figure 2), and included several questions used in the 2007 National Survey of Mental 

Health and Wellbeing9. This enabled a comparison with general population data.  

Figure 2: Extracts from SHIP interview: suicide and self-harm questions 

 



23 
Chapter 2: Methodology 

Participants who indicated that they had taken an overdose or tried to harm themselves in the 

past 12 months were asked to describe the intention of this attempt and to select one of three 

options read to them and shown on a card. A response of I made a serious attempt to kill myself 

and it was only luck that it was not fatal or I tried to kill myself, but knew that the method was 

not fool proof were considered behaviours associated with some intent to die and were 

classified as a suicide attempt. Participants who reported no suicide attempt or said My attempt 

was a cry for help. I did not intend to die, which was considered self-harm not suicidal 

behaviour, were classified as non-attempter. This classification criterion has been used 

previously10-12. 

Cognitive assessment 

A Brief Cognitive Assessment Tool was developed to assess cognition. The two tasks selected 

were the National Adult Reading Test Revised (NART-R)13 and the Digit-Symbol Coding Test 

(DSCT) from the Repeatable Battery for the Assessment of Neuropsychological Status14. Both 

instruments have been shown to provide valid measures and good discrimination when used in 

populations with psychotic illness. The NART provided an estimate of premorbid intelligence 

and has good population normative data for comparison. The DSCT was used as a brief and 

reliable test of current general cognitive function: it measures processing speed, memory and 

executive function and “is broadly predictive of functioning and sensitive to treatment and 

deleterious side effects”15,16. All interviewers received rigorous training in the administration 

of these instruments prior to the commencement of the survey and reliability was assessed 

throughout the survey with one in every 15 interviews, for each interviewer, co-rated. In 

addition, five audio recordings of the NART were co-rated by all interviewers at set intervals 

throughout the survey.  

Full-scale intelligence quotient (IQ) scores from the NART were dichotomised, with those 

more than one standard deviation (SD) below the population mean (107.4 (SD 17.1)) classified 

as impaired, and those within one standard deviation or above the population mean referred to 

as intact. A third group was created to cover those participants who did not complete the task. 

The DSCT score was reported in two ways:  

1. Grouped into terciles (higher raw scores indicated a greater number of correct responses), 

with a fourth category covering those who did not complete the task and  

2. Benchmarked against age-stratified Australian population means17 and classified as 

impaired if the score was more than one standard deviation below the age-stratified 
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population mean or intact if within one standard deviation or above the age-stratified 

population mean. A third group identified those participants who did not complete the task. 

Health service use: General Practitioners 

Participants were asked about their contact with GPs in the 12 months prior to interview. These 

questions included the total number of visits, the number of visits for physical and mental 

health reasons, the most recent contact, the number of different GPs seen, the ease of getting 

an appointment, and the out of pocket cost of visits (see Appendix C for questions). Based on 

responses, participants were classified as non-attenders if they reported no GP consultations in 

the 12-month period. Participants who had visited 12 times or more were considered frequent 

attenders. 

GPs of consenting participants were asked to complete two questionnaires (mailed with a reply 

paid envelope): Questionnaire 1 asked about GP contact with the named participant over the 

previous 12 months; Questionnaire 2 inquired about the GPs’ overall experience of managing 

psychotic disorders in general practice (see Appendix D). 

Physical health assessment 

Waist circumference was measured using waist tape measures which were made of fiberglass 

fabric which is flexible and does not stretch like cotton fabric. The tape was wrapped around 

the waist; the peg at the end was secured into the case, and cinched until snug. Measurements 

were made, as recommended in the National Institutes of Health guidelines, by locating the top 

of the hip bone (iliac crest)18. The tape measure was placed evenly around the abdomen at the 

level of this bone, without compressing the skin and the measurement was taken at end of a 

normal expiration. Measurements were recorded to the nearest centimetre. Women with a waist 

circumference of 80 centimetres (cm) or over, and men with a waist measurement of 90 cm 

and above if from a Japanese, Central or South American ethnic background, otherwise 94 cm 

and over, were classified as having an enlarged waist circumference19. 

Height was measured using wall mounted height measuring devices or standard tape 

measures attached to the wall for readings. Participants were asked to remove shoes. Each 

participant was positioned to be standing fully erect with heels, buttocks and shoulders 

resting lightly against the wall in front of the measurement device. Readings were taken 

to the nearest centimetre. 
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Weight was measured using electronic scales with a capacity of 200 kilograms (kg). They were 

placed on a firm and even surface and participants were asked to remove their shoes and stand 

on the scales making sure feet were placed evenly, and to stand still. Weight was recorded from 

the digital display on scales and was recorded to the nearest kg. 

Body mass index (BMI) was calculated from measured height and weight, using the following 

formula: weight in kilograms divided by height in metres squared. The World Health 

Organization reference range was used to classify participants as obese (≥30), overweight (25-

29) or underweight/normal (<25)20.

Blood pressure (BP) was taken with a digital blood pressure monitor, using the appropriate 

cuff size (medium or large). Ideally, participants should not have consumed caffeine or smoked 

for at least 2 hours, and had been seated for at least 5-10 minutes before measurement was 

taken. Blood pressure readings displayed on the digital monitor were recorded. Participants 

with a systolic pressure of 130 mmHg or above and/or a diastolic pressure of 85 mmHg or 

above were classified as having elevated blood pressure. 

Blood samples for analysis of total cholesterol, high density lipoprotein (HDL), 

triglyceride and plasma glucose levels were collected at accredited pathology laboratories, 

wherever possible prior to interview. Participants were asked to fast from midnight the 

night before testing. Any participant who was unable to fast had blood collected and tested, 

but their results were identified as being non-fasting. 

Metabolic syndrome 

Physical health assessment data including fasting blood test results were used to identify 

participants who met the International Diabetes Federation (IDF) harmonized criteria19 for 

metabolic syndrome. This required at least three of the five components to meet threshold 

criteria shown in Table 3. 

Table 3: Metabolic syndrome components and threshold criteria 
Components Threshold criteria 
Waist circumference ≥94cm or ≥90cm* men; ≥80cm women 

 

Blood pressure Systolic ≥130 mmHg and/or 
Diastolic ≥85 mmHg, or on antihypertensive medication 
 

Glucose (fasting) ≥5.6 mmol/L or on antiglycaemic medication 
 

Triglycerides (fasting) ≥1.7 mmol/L or on medication 
 

HDL (fasting) <1.03 mmol/L men; <1.29 mmol/L women or on medication 
* ethnic specific threshold 
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Substance use 

Alcohol and tobacco 

Alcohol intake was assessed using the ten item Alcohol Use Disorders Identification Test 

(AUDIT)21. The derived AUDIT-C score 22 was calculated from the responses to the first three 

questions, with a score of three or more for women and four or more for men identifying 

hazardous drinking in the previous year. A binary variable indicating hazardous drinking in the 

previous 12 months (yes/no) was created. 

Participants were asked a series of questions about lifetime and past 4 week use of tobacco 

including the number of cigarettes they smoked per day. Loose leaf tobacco was converted to 

cigarettes based on 12.5 grams of tobacco = 20 cigarettes23. The number of cigarettes smoked 

a day in the last four weeks was recorded as a continuous variable. Nicotine dependence was 

measured using the Fagerstrom Test for Nicotine Dependence24. Total scores from the six 

item questionnaire were converted to a categorical variable: 0-4 low, 5-6 moderate/high, and 

7-10 very high dependence. 

Cannabis and other illicit drugs 

All data recorded on cannabis use was based on self-reported use. We employed a number of 

measures which have been shown to enhance the accuracy of self-reported data on sensitive 

topics such as illicit drug use. These included interviewing individuals alone without parents 

or a spouse present, asking questions in a non-judgemental way, and emphasising the 

confidential nature of the research and the lack of treatment-related implications. Participants 

were asked a series of questions about frequency and quantity of cannabis used in the: 1) year 

prior to illness onset; 2) 12 months prior to interview (referred to as past-year) and 3) time of 

heaviest lifetime use (Figure 3). No distinction was made between the route of cannabis 

administration (smoked or ingested), the part of the plant used, or the potency of cannabis used. 

As we were unable to reliably quantify the data collected on quantity of cannabis used, this 

was not included in the analyses. 

Participants were asked about their lifetime and past year use of other illicit drugs including 

amphetamines, heroin, cocaine, ecstasy, lysergic acid diethylamide (LSD)/hallucinogens and 

inhalants/solvents. 
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Figure 3: Extract from SHIP interview: cannabis use questions 

Defining cannabis users 
Researchers most commonly use information collected at interviews to define a cannabis user 

and non-user. The precision of this data relies on accurate retrospective recall and for 

participants to respond in a way that is not based on social desirability. In studies of people 

with schizophrenia, who are regular cannabis users, self-reported use has been shown to be 

consistent, based on urine drug screens25. Biological assessments of blood, hair or urine 

samples, can also be used to confirm cannabis use, but these methods all have limitations in 

verifying the recency of use26, and incur a cost for the researchers, and an additional research 

burden for participants. 

There has been little consensus among researchers regarding the definition of user and non‐

user, with differing criteria based on frequency of use or diagnosis being used (Table 4). This 

may mean that a person could be classified as a cannabis user in one study, but a non-user in 

another. Defining cannabis users based on the amount of cannabis used is rarely used due to 

the complexity and difficulties with accuracy27 and unlike tobacco and alcohol, there is 

currently no standard measure of cannabis consumption. Cannabis ‘cigarettes’ do not come in 

standard sizes, there are significant variations in cannabis potency which require laboratory 

testing to confirm, and the way it is used influences the quantity of cannabis entering the body 

e.g., the length and depth of the inhalation if smoked. Consequently, researchers have used 

recency (lifetime, past year, last 7 days), frequency (daily, weekly) or diagnostic criteria, while 
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ignoring differences in quantity of use to define cannabis users. Overall, the lack of definition 

consensus has contributed to difficulties comparing and interpreting findings across different 

studies. 

Table 4: Definitions of cannabis users and non-users, as reported in the 
literature* 

Cannabis user Cannabis non-user 
Frequency of use criteria: Frequency of use criteria: 
- More than once per week in the past year - Never
- At least 5 times in their lifetime - Not in the last 1, 3, 6 or 12 months
- Continually for 7 years - Less than 5 times in their lifetime
- At least once within a specific timeframe

e.g., past week or month, 3/6/12 months
- One or more times per week in the past year
- Less than 4 times in the past year

Diagnostic criteria: Diagnostic criteria: 
- Lifetime Cannabis Use Disorder
- Past-year Cannabis Use Disorder
- Cannabis abuse and/or dependence

- No diagnosis of Cannabis Use Disorder
- No cannabis abuse and/or dependence

(within a specific timeframe)
* See Schoeler T, et.al 28 Table 1 for comprehensive details of studies using these criteria. 

Definition of cannabis users in this thesis 

Cannabis users were classified in several different ways across the series of papers making up 

this thesis. These classifications and the reasons for their selection are outlined below. 

In Chapter 3, Cannabis use and cognitive function, it was important to identify past cannabis 

users from current users. If cannabis-associated cognitive deficits were temporary, as has been 

suggested29-31, then combining past and current users may miss any effects. In addition, a meta-

analysis32 reported that the association between cannabis use and better cognitive function in 

people with schizophrenia was only found in studies defining cannabis use by lifetime exposure 

and not in those using recent use criteria. Abstinence for at least 12 months minimised the 

possibility of any neurocognitive differences being due to residual or withdrawal effects.  

The following definition was used in this paper: 

1. Non-users - never used

2. Past users - lifetime use but not in the past 12 months

3. Current users - used in the past 12 months
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In Chapters 4 and 5, Cannabis use and cardiometabolic health, cannabis users were classified 

based on their frequency of use in the past 12 months, as the existing literature suggested that 

regular cannabis use may disrupt the signalling pathways of the endocannabinoid system 

which, in turn, may disrupt the regulation of metabolism and appetite29,33,34. 

The following definition was used in these papers: 

1. Non-users - no used in the past 12 months or ever

2. Occasional users - used less than once per week in the past 12 months

3. Frequent users - used at least once per week in the past 12 months

In Chapter 6, Cannabis use and suicide attempts, the classification selected enabled 

comparisons to be made with published general population data, which have showed that daily 

cannabis users report significantly greater suicidal ideation than less frequent users35.  

The following definition was used in this paper: 

1. Non-users - no use in the past 12 months or ever

2. Casual users – used less than daily in the past year

3. Daily users - used daily

In Chapter 7, Changes over time in cannabis use and Chapter 8, Treating body and mind, a 

dichotomous variable was created, and cannabis use in the past 12 months was coded as yes or 

no. Within past-year users, frequency of use was examined. This enabled comparisons to be 

made with published general population data including the National Drug Strategy Household 

Survey (NDSHS). 

The following definition was used in these papers: 

1. Non-users - No cannabis use in the 12 months prior to interview

2. Users - Any use of cannabis in the 12 months prior to interview
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This chapter is presented as a published paper. 

Citation 

Waterreus A, Badcock JC, Di Prinzio P, Martin-Iverson M, Morgan VA. The impact of 

current cannabis use on general cognitive function in people with psychotic illness. 

Schizophrenia Research. 2017; 190: 164-171 

Background 

Although cognitive dysfunction is recognised as a core feature of schizophrenia1, it remains 

unclear if cannabis use is associated with additive cognitive impairment in people with 

psychotic illness. Analysis in the following chapter investigated whether current cannabis use 

was related to current cognitive performance. However, in this paper, I did not examine 

whether there were sex-related differences. As the existing literature investigating sex-related 

differences is sparse, and the numbers of female cannabis using study participants were 

generally small, I undertook supplementary analyses which is attached at the end of this chapter 

as unpublished data. 

1 Elvevag B, Goldberg TE. Cognitive impairment in schizophrenia is the core of the disorder. Critical Reviews in 

Neurobiology. 2000;14(1). 
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Cannabis use, cognitive function and sex differences 
The literature examining sex-related differences in the non-acute effects of cannabis on 

cognitive functioning is sparse and the results are inconsistent. Some1-4, but not all5, show 

evidence of sex differences which are specific to certain cognitive domains. For example, 

Setien-Suero and colleagues6, in a study of first episode psychosis participants, observed 

differences in speed of processing and attention in male users compared to non-users only, but 

not in females. Crane et al4 suggest that the amount of cannabis used currently as well as 

cumulative lifetime use may influence any potential sex differences in cognitive performance. 

These studies all had small numbers of female cannabis using participants, typically ranging 

between 14 and 24, other than Setien-Suero et al. who included 50 female cannabis users. 

Aim 
To better understand whether cannabis use impacts men and women differently, additional 

analyses, undertaken separately in men and women, examined differences in current cognitive 

function in never, past and current cannabis users. 

Methods 
The same methodology, variables and statistical analyses described in Chapter 3 were used. 

Univariate logistic regression analyses, run separately for men and women, identified strengths 

of association between cognitive function and all possible explanatory variables. Variables 

significant at the 5% level were included in the final models. Multiple logistic regression was 

run to model the influence of current and past cannabis use upon current cognitive function, 

adjusting for a broad range of covariates. For both sexes, the variables in the model included 

level of education, premorbid IQ, diagnostic group, number of negative symptoms, typical and 

atypical antipsychotic medication use, and number of cigarettes smoked. For men, it also 

included anxiolytic/sedative/hypnotic medication use and, for women, BMI. 

Results 
The 735 female participants in this study included 402 (54.5%) who were a lifetime cannabis 

user; 179 (24.4%) were a current cannabis user and 233 (30.3%) a past user. Of the 1078 male 

participants, 391 (36.3%) were a past user and 419 (38.9%) a current user. Unadjusted logistic 

regression analyses showed that, for male current cannabis users, the odds ratio of impaired 
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current cognitive function was 1.55 (95% CI 0.98-2.42, p=0.06) and, for females, the odds ratio 

was 1.16 (95% CI 0.76-1.76, p=0.50).  

Analyses, adjusted simultaneously for all significant variables, showed that, for each sex, past 

and current cannabis use was not associated with a significantly increased or decreased odds 

of impairment in current cognitive function compared to those who had never used cannabis 

(see Table 5 and 6). 

Conclusions 
This study examining sex differences in cannabis’ effects on current cognitive function, 

specifically speed of processing, found that, for both sexes, compared to non-use, past and 

current cannabis use was not associated with a significantly increased or decreased odds of 

cognitive impairment. However, it is possible that cannabis use may have a sex-specific impact 

on other cognitive domains not assessed in this study. Further research with a sizeable 

proportion of female participants and investigations of factors including age of first use 

and amount of cannabis use may contribute to a better understanding of sex-specific 

cognitive outcomes among cannabis users. 
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Table 5: Variables associated with impaired cognitive function in men (n=1078),  
unadjusted and adjusted* analysis 

Variables Unadjusted Adjusted N=943 
OR 95% CI OR 95% CI 

Cannabis use     
never 1.00  1.00  
past 1.17 0.75-1.84 0.91 0.55-1.49 
current 1.55 0.98-2.45 1.17 0.69-1.97 

Year 12 schooling     
yes 1.00  1.00  
no 2.55 1.77-3.67 1.79 1.21-2.65 

Premorbid IQ     
normal 1.00  1.00  
impaired 4.22 2.28-7.78 3.39 1.80-6.40 
not known 4.43 1.36-14.37 3.63 1.9-12.09 

Diagnostic group     
non-affective 1.00    
affective 0.44 0.29-0.68 0.62 0.39-0.98 
othera 0.45 0.24-0.84 0.75 0.36-1.58 

No. negative symptoms 1.17 1.06-1.29 1.11 1.00-1.24 
Atypical antipsychotic     

no 1.00  1.00  
yes 1.67 1.13-2.46 1.71 1.07-2.77 

Typical antipsychotic     
no 1.00  1.00  
yes 2.14 1.18-3.90 1.94 0.99-3.78 

No. cigarettes smoked 1.02 1.01-1.04 1.01 1.00-1.03 
Anxiolytic/sedative/hypnotic     

no 1.00  1.00  
yes 3.66 1.67-8.01 3.37 1.52-7.52 

Socioeconomic disadvantage score 1.01 0.89-1.15   
Age of illness onset 0.98 0.96-1.00   
Depressive symptoms     

no 1.00    
yes 1.28 0.83-2.00   

Mood stabiliser     
no 1.00    
yes 1.03 0.68-1.56   

Antidepressant     
no 1.00    
yes 1.39 0.93-2.08   

Alcohol intake     
no 1.00    
hazardous 0.95 0.66-1.36   

Other illicit drug use     
no 1.00    
yes 1.42 0.86-2.33   

Body Mass Index     
under/normal 1.00    
overweight 1.11 0.70-1.79   
obese 1.21 0.77-1.91   

*Variables in adjusted model: year 12 schooling, premorbid IQ, diagnostic group, no. cigarettes smoked, no. negative 
symptoms, typical and atypical antipsychotics, anxiolytics/hypnotics/sedatives. 
a did not meet full ICD-10 criteria 
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Table 6: Variables associated with impaired cognitive function in women (n=735), 
unadjusted and adjusted* analysis 

Variables Unadjusted Adjusted N=648 
OR 95% CI OR 95% CI 

Cannabis use     
never 1.00  1.00  
past 1.09 0.74-1.62 1.05 0.67-1.63 
current 1.16 0.76-1.76 1.16 0.72-1.89 

Year 12 schooling     
yes 1.00  1.00  
no 1.85 1.31-2.61 1.48 1.01-2.18 

Premorbid IQ     
normal 1.00  1.00  
impaired 3.20 2.02-5.38 2.97 1.77-5.00 
not known 3.30 1.36-7.98 3.28 1.29-8.33 

Diagnostic group     
non-affective 1.00  1.00  
affective 0.64 0.44-0.94 0.83 0.55-1.26 
othera 0.41 0.26-0.66 0.58 0.35-0.98 

No. negative symptoms 1.13 1.03-1.24 1.07 0.97-1.19 
Atypical antipsychotic     

no 1.00  1.00  
yes 1.88 1.31-2.68 1.90 1.26-2.87 

Typical antipsychotic     
no 1.00  1.00  
yes 2.01 1.15-3.50 1.62 0.89-2.98 

No. cigarettes smoked 1.02 1.01-1.03 1.01 0.99-1.03 
Body Mass Index     

under/normal 1.00  1.00  
overweight 1.34 0.84-2.14 1.30 0.79-2.16 
obese 2.23 1.49-3.35 1.94 1.24-3.05 

Socioeconomic disadvantage score 0.92 0.82-1.04   
Age of illness onset 0.98 0.96-1.00   
Depressive symptoms     

no 1.00    
yes 1.01 0.71-1.44   

Mood stabiliser     
no 1.00    
yes 1.41 0.97-2.04   

Antidepressant     
no 1.00    
yes 0.89 0.64-1.24   

Anxiolytic/sedative/hypnotic     
no 1.00    
yes 1.26 0.82-1.93   

Alcohol intake     
no 1.00    
hazardous 0.79 0.56-1.11   

Other illicit drug use     
no 1.00    
yes 1.16 0.68-1.97   

*Variables in adjusted model: year 12 schooling, premorbid IQ, diagnostic group, no. cigarettes smoked, no. negative 
symptoms, typical and atypical antipsychotics, body mass index 
a did not meet full ICD-10 criteria 
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and functional differences. PLoS ONE. 2017;12(8):e0183613. 

 



 

47 
Chapter 4: Cannabis use and cardiometabolic health 

Chapter 4 
Cannabis use and cardiometabolic health 

This chapter is presented as a published paper. 

Citation 

Waterreus A, Di Prinzio P, Watts G, Castle D, Galletly C, Morgan V. Metabolic syndrome in 

people with a psychotic illness: is cannabis protective? Psychological Medicine. 2016; 46(08): 

1651-1662. 

Background 

A growing body of evidence from general population studies has suggested that cannabis use 

may have a positive impact on cardiometabolic risk factors, in particular in regard to obesity 

and diabetes. This had not been investigated in people with a psychotic disorder. Given the high 

rates of poor cardiometabolic health people with a psychotic disorder experience, in part due to 

the adverse effects of antipsychotic medication, it was important to investigate whether these 

findings were replicated in this psychiatric population. 
  



 

48 
Chapter 4: Cannabis use and cardiometabolic health 

 



 

49 
Chapter 4: Cannabis use and cardiometabolic health 

 



 

50 
Chapter 4: Cannabis use and cardiometabolic health 

 



 

51 
Chapter 4: Cannabis use and cardiometabolic health 

 



 

52 
Chapter 4: Cannabis use and cardiometabolic health 

 



 

53 
Chapter 4: Cannabis use and cardiometabolic health 

 



 

54 
Chapter 4: Cannabis use and cardiometabolic health 

 



 

55 
Chapter 4: Cannabis use and cardiometabolic health 

 



 

56 
Chapter 4: Cannabis use and cardiometabolic health 

 



 

57 
Chapter 4: Cannabis use and cardiometabolic health 

 



 

58 
Chapter 4: Cannabis use and cardiometabolic health 

 



 

59 
Chapter 4: Cannabis use and cardiometabolic health 

 
 



 

60 
Chapter 5: Cannabis use and sex differences in cardiometabolic health 

Chapter 5 
Cannabis use and sex differences in 

cardiometabolic health 

This chapter is presented as a published paper. 

Citation 

Waterreus A, Di Prinzio P, Martin-Iverson MT, Morgan VA. Sex differences in the 

cardiometabolic health of cannabis users with a psychotic illness. Drug and Alcohol 

Dependence. 2019; 194: 447-452 

Background 

Evidence from pre-clinical studies suggests cannabis induced-effects may differ by sex. 

However, only a small number of clinical studies specifically aimed at investigating sex‐

dependent differences in cannabinoid action are found in the literature, and very few have 

examined the cardiometabolic profile of male and female cannabis users and non-users 

separately. Unaware of any studies undertaken in people with a psychotic disorder, I sought to 

re-examined the association between metabolic syndrome and cannabis use (reported in chapter 

4) to determine whether the association found in my earlier paper in Chapter 4 varied by sex. 
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Chapter 6 
Cannabis use and suicide attempts 

This chapter is presented as a published paper. 

Citation 

Waterreus A, Di Prinzio P, Badcock JC, Martin-Iverson MT, Jablensky A, Morgan VA.  

Is cannabis a risk factor for suicide attempts in men and women with psychotic illness? 

Psychopharmacology. 2018; 235(8): 2275-2285 

Background 

For men with a psychotic disorder, life expectancy is estimated to be 20 years lower than that 

of the general population (59.9 years compared to 80.4) and for women it is around 17 years 

lower (67.6 years compared with 84.6)1,2. The poor physical health of people with a psychotic 

disorder including high rates of cardiovascular disease have been well documented, but suicide 

may also contribute to this shorter life expectancy. Key to reducing the number of deaths from 

suicide is a better understanding of risk factors which, in turn, could lead to implementation of 

more targeted suicide prevention strategies. Studies examining whether cannabis use is 

associated with an increased risk of suicidal behaviour in people with a psychotic disorder have 

reported divergent findings. While it is consistently reported that the risk factors for suicide 

attempts differ significantly for each sex, few studies have examined the relationship between 

cannabis use and suicide attempt separately in men and women with a psychotic illness. 

1 Hjorthøj C, Stürup AE, McGrath JJ, Nordentoft M. Years of potential life lost and life expectancy in 

schizophrenia: a systematic review and meta-analysis. Lancet Psychiat. 2017 Apr 1;4(4):295-301. 

2 Australian Institute of Health and Welfare 2019. Deaths in Australia. Cat. no. PHE 229. Canberra: AIHW. 

Viewed 12 March 2020, https://www.aihw.gov.au/reports/life-expectancy-death/deaths-in-australia 

https://www.aihw.gov.au/reports/life-expectancy-death/deaths-in-australia
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Chapter 7 
Changes over time in cannabis use 

This chapter is presented as a published paper. 

Citation 

Waterreus A, Di Prinzio P, Badcock JC, Martin-Iverson M, Morgan VA. Changes over time 

in prevalence rates of past-year cannabis use by men and women with a psychotic disorder. 

Schizophrenia Research. 2020; 224: 198-200 

Background 

General population data show that cannabis use is declining in younger people and increasing 

in older adults, with the gap between men and women narrowing. However, little has been 

documented about sex and age differences in patterns of cannabis use over time by people with 

a psychotic disorder. Given the age and sex differences between cannabis use and physical and 

mental health described in the preceding chapters, understanding changing trends in cannabis 

use by people with a psychotic illness is important, particularly for service-providers and 

policy-makers. 
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Treating body and mind: general practice 

and people with psychotic disorders 

This chapter is presented as a published paper. 

Citation 

Waterreus A, Morgan VA. Treating body, treating mind: The experiences of people with 

psychotic disorders and their general practitioners–Findings from the Australian National 

Survey of High Impact Psychosis. Australian & New Zealand Journal of Psychiatry. 2018; 

52(6): 561-72 

Background 

General Practitioners (GP) have an important role to play in managing the mental and physical 

health of people with an established psychotic disorder. Research suggests consultations with 

GPs for a cannabis related concern are common within the general population and, when 

implemented, GP intervention may be effective in reducing cannabis use1-3. However, people 

with psychotic disorders who are abusing or dependent on alcohol or drugs have been found to 

experience high levels of stigma4 and face barriers to receiving appropriate care for their 

physical and mental health and substance use5. This paper describes the use of GP services by 

people with a psychotic illness more generally, including those with comorbid substance use, 

to further understand the potential for GP services to support people with psychotic illness and 

provide timely interventions across a range of health issues. 

1 Gates P, Howard J, Sangfai P. National cannabis prevention and information centre. Bulletin 16: Role of general 
practitioners in provision of brief interventions for cannabis use-related difficulties. 2013. 

2 Haller DM, Meynard A, Lefebvre D, et al. Brief intervention addressing excessive cannabis use in young people 
consulting their GP: a pilot study. Br J Gen Pract. 2009;59(560):166-72. 

3 Laporte C, Vaillant-Roussel H, Pereira B, et al. Cannabis and young users—a brief intervention to reduce their 
consumption (CANABIC): a cluster randomized controlled trial in primary care. Ann Fam Med, 
2017;15(2):131-9. 

4 Evans‐Lacko S, Thornicroft G. Stigma among people with dual diagnosis and implications for health services. 
Adv Dual Diagn. 2010;3(1):4-7. 

5 Wright S, Gournay K, Glorney E, Thornicroft G. Dual diagnosis in the suburbs: prevalence, need, and in-patient 
service use. Soc Psychiatry Psychiatr Epidemiol. 2000;35(7):297-304. 
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Chapter 9 
Discussion 

In this chapter, the key findings from each of the papers are summarised, and the main strengths 

and limitations in the context of the overall thesis are presented. However, since these have 

been described in detail in the relevant chapters, this chapter further presents new emerging 

cannabis research which has appeared in the literature since each paper was written and 

discusses how this new research evidence informs the interpretation of my work. Finally, the 

clinical implications of the findings are considered and new possibilities for research identified. 

Summary of the principal findings 
Using data from a large national psychosis survey undertaken in Australia in 2010, I undertook 

a series of analyses to better understand what impact cannabis use has on the mental and 

physical health of people with a psychotic disorder. The six papers which form my thesis show 

that, for men and women with a psychotic disorder, past-year cannabis use is associated with a 

number of additional risks and benefits. The thesis provides some of the first evidence 

regarding the impact of ongoing cannabis use on the physical health of people with a psychotic 

disorder and, critically, it highlights the importance of examining data separately by sex and 

age to better understand the differential impact cannabis use has on men and women, and on 

older and younger users. 

An example of the consequences of not adopting a sex-based approach to analysis can be seen 

in the findings reported in Chapters 4 and 5. In Chapter 4, a significant association between 

metabolic syndrome and frequent cannabis use was observed (AOR=0.56, 95% CI 0.39-0.80), 

but this did not take into account the participants’ sex. Analyses repeated, but stratified by sex 

(presented in Chapter 5), showed that the lower odds of metabolic syndrome associated with 

frequent cannabis use was only seen in men (AOR=0.49, 95% CI 0.31-0.78) not women 

(AOR=0.68, 95% CI 0.37-1.24). Examination of the individual metabolic components also 

showed sex-related differences in cannabis users compared to non-users, e.g., men who were 

frequent cannabis users had lower odds of abdominal obesity, hypertension and elevated 

triglyceride levels compared to non-users of the same sex. These findings were not replicated 

in female users. 
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The merit of examining the impact of cannabis use by age, as well as sex, is seen in Chapter 6. 

Unadjusted analysis revealed significantly increased odds for a past-year suicide attempt in 

daily cannabis users compared to non-users, for both sexes. After adjusting for a range of 

potential confounding factors, no associations were found, in either men or women, for 

increased odds of a past-year suicide attempt in daily cannabis users. However, when the 

impact of sex by age was investigated, for older men (35-64 years of age) who were daily 

cannabis users, the odds of attempting suicide in the previous year were significantly higher 

compared to non-users in the same age group (no-use OR=1.00, casual use AOR=2.07 95% CI 

0.91–4.70, daily use AOR=2.80 95% CI 1.10–7.13). This result was not seen in younger men 

(aged 18-34 years), or women of either age group. One possible mechanism underlying the sex 

and age difference relates to CB1 receptors. Deficits in CB1 receptor signalling have been 

associated with increased levels of anxiety and depression in both men and women1 and 

blocking receptors (with Rimonabant) induces severe depressive symptoms including suicidal 

ideation2. However, Van Laere et al.3 found that, with aging, CB1 receptor densities and 

binding declined in males but increased in females.  

In Chapter 7, examination of cannabis data from the first and second Australian National 

Psychosis Surveys uncovered other differences in cannabis use by sex and age. The findings 

challenge common assumptions that rates of cannabis use are higher in men than women, and 

in younger compared to older people, and that rates of cannabis use decline as people age4,5. 

Data presented in Chapter 7 show that, between 1997 and 2010, the prevalence of past-year 

cannabis use declined significantly for men, from 45.0% to 39.1% (p=0.05), but only 

marginally for women (27.8% to 25.7%, p=0.52). Consequently, the greater reduction in use 

by men resulted in a narrowing of the sex gap, a finding which is in line with what has been 

reported in general population studies6,7. Further analyses of cannabis use by age groups 

revealed that men and women in the 18-29 year age group continue to have the highest rates of 

past-year cannabis use but, for both sexes, the gap between rates in the 18-29 and 30-39 year 

age groups has narrowed. For men, significant declines in cannabis use in the 18-29 age group 

(70.2% to 47.8%, p=<0.001) resulted in only a 3.3 percentage point difference with 2010 rates 

for the 30-39 year age group (44.5%). In women, rates of use had dropped from 50.0% to 

37.4% in the 18-29 year age group and from 36.8% to 31.5% in the 30-39 year age group. Of 

interest, there was no evidence that, in the 18-29 year age group, other substances were being 

substituted for cannabis, with statistically significant rate reductions also seen in the use of 

other illicit drugs (40.5% to 28.6% p=0.03) and tobacco (87.6% to 76.8% p=0.02) by men. For 
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women in this age group, reductions in rates of tobacco use (76.0% to 61.2% p=0.07) and 

alcohol use (12.2% to 3.0%, p=0.03) were also observed. 

In addition in Chapter 7, a different picture emerged for older Australians living with a 

psychotic disorder. The proportion of men and women in the 40-49 and 50-64 years age groups 

who were using cannabis had increased, and the proportion of men in the oldest age group (55-

64 years) who had persisted in using cannabis had increased significantly from 4.8% to 18.8% 

(p=0.04). Recent general population data show that, from 2010 to 2019, the proportion of men 

aged 55-64 years using cannabis had almost doubled from 4.5% to 8.4%8. The data also showed 

that, in the 50-64 year age group, the proportion of men using other illicit drugs rose (from 

2.9% to 5.5%) as did the proportion of women using tobacco (from 40.3% to 48.5%).  

As the aging population grows, it is likely that these emerging trends will place additional 

demands on health services, in particular for general practitioners. Analysis of health service 

utilisation data in Chapter 8 showed that, in a 12-month period, most (90.3%) people with 

psychotic disorders had consulted a GP, 83.5% attended the same practice, and 64.5% saw the 

same GP. The average number of GP consultations was 8.9, however, 28.8% of all GP attenders 

had made 12 or more visits in the past 12 months. In comparison, annually, 79% of the general 

population had seen a GP and, of those, only 9% had consulted 12 or more times9,10. 

Importantly, most GPs (77.6%) indicated that they wanted to be involved in the mental health 

care of their patients with psychotic disorders. This suggests that GPs may be in an ideal 

position to screen their patients with psychotic disorders for cannabis use and provide advice, 

help and support to reduce or discontinue cannabis use, or offer to refer them to specialised 

services.  

Strengths and limitations 
A key strength of this thesis is that the study population consisted of a large (n=1813), 

nationally representative sample of men and women with psychotic disorders across a range of 

ages and chronicity levels: 40.5% were women; ages ranged from 18 to 64; and 30.3% had a 

continuous chronic psychotic illness, 61.6% had multiple episodes with good or partial 

recovery and 8.1% had a single episode. A total of 1212 (66.9%) participants were lifetime 

cannabis users and female cannabis users were well represented (n=402, 33.1%). Moreover, 

the two-phase sampling design ensured that the findings were generalizable to adults with a 

broad spectrum of psychotic disorders and co-occurring cannabis use in contact with public 

mental health services.  
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Comprehensive self-report and clinical assessment data on over 1500 variables, including 

lifetime and past-year use of cannabis, were collected by interviewers who were trained mental 

health professionals. The advantages of the nature and manner of data collection were two-

fold: 1) the broad coverage of the interview schedule ensured the availability of an extensive 

range of potential confounders to be assessed statistically in each study; and 2) the use of highly 

skilled mental health professionals as interviewers enabled rapport with participants to be 

established more easily, which helped facilitate more open disclosure by them. Interviewers 

did not gain consent from or interview any participant with whom they had a professional 

relationship in their preceding employment, so participants could be reassured that the 

information they were providing was confidential and that, as a result of the independence of 

the interviewer from treatment services, their receipt of treatment would not be compromised. 

The majority of participants did disclose information on topics considered sensitive, including 

cannabis use (99.3%) and suicidal ideation (98.7%). A further strength of the overarching study 

design was the use of biochemical and standardized anthropometric measurements, collected 

at the time of interview. This ensured that physical health assessments were well calibrated as 

they did not rely on self-reported or retrospective data collected from case-notes. 

Information on cannabis use was ascertained by self-report and was not validated with 

biochemical measurements, which raises the possibility of recall bias and an under-estimation 

of frequency of use, even though substance use data gathered by self-report in research settings 

have been shown to be accurate11. In addition, as the classification of cannabis use was not 

based on diagnostic criteria for cannabis use dependence, these results apply to more general 

co-occurring cannabis use. The survey instrument was designed to collect information on both 

frequency and amount of cannabis used; however, the latter was not collected in a consistent 

way, so these data were not considered sound enough to analyse. This meant it was not possible 

to examine whether the sex differences observed were due to one sex consuming cannabis in 

greater amounts than the other. Other areas which could not be explored due to the lack of data 

included duration of use, cumulative exposure, and the potency of cannabis used. Information 

collected on other variables such as suicidal ideation and use of GP services also relied on 

recall over a 12-month period. It has been suggested under-reporting is more likely to occur if 

a service is used more frequently, and if a long recall period is required12,13. 

Although the sample was relatively large and included a better balance of both male and female 

cannabis users compared to most studies, when analysis was stratified by sex, there may have 

been insufficient statistical power to show any differences between women across three 
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cannabis groups (e.g., non-use, occasional use, and frequent use) due to the smaller number of 

female users. In addition, the number of people of both sexes in the oldest age group (55+) who 

reported using cannabis was relatively small, making inferences about this group less robust 

than for other age groups. Finally, the studies reported in this thesis used cross-sectional data 

to identify associations whereas, to infer causality in the associations found, longitudinal data 

are needed. 

New evidence emerging 
In the time since each paper in this thesis was published, new evidence has been emerging, 

which further informs the interpretation of our work, and this is summarised below. 

Cannabis use and cognitive function 

The findings presented in Chapter 3 show, for both males and females with a psychotic 

disorder, current cannabis use is not associated with a significantly increased or decreased odds 

of cognitive impairment, assessed using a speed of processing task, compared to non-use by 

the same sex. However, research recently published by Schnakenberg Martin and colleagues14 

presents findings that suggest, in a non-psychiatric population at least, the current cognitive 

function of men and women is differentially impacted by cannabis use (at least weekly use for 

three months). Male current cannabis users (n=18) performed significantly worse than non-

users of the same sex across a number of cognitive measures, while female cannabis users 

(n=22) had higher scores (better functioning) on the digit symbol and intermediate verbal recall 

measures than female non-users. 

As discussed in Chapter 3, the evidence of an association between cannabis use and cognitive 

function has been inconsistent. If, as this new evidence suggests, cannabis use differentially 

impacts the current cognitive function of males and females, why might this be? It is possible 

that the age of first exposure to cannabis may have different consequences on brain functioning 

later in life: males typically start using cannabis at a younger age than females and this may 

contribute to differences. In addition, the brains of men and women are known to mature at 

different rates15, and recent work by Sullivan and colleagues16 comparing brain volumes in 

younger cannabis users and non-users showed male cannabis users had smaller brain volumes, 

but female users had larger volumes than non-users of the same sex. The surge in oestrogen 

which occurs at puberty in females may partially explain the sex differences in cognitive 

functioning of men and women cannabis users, as oestrogen may be neuroprotective for female 

cannabis users or minimise the effects of cannabis17. Another factor which may moderate the 
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effects of cannabis on cognitive function and which needs to be examined further includes level 

of physical activity. Cannabis users of both sexes who engaged in higher levels of aerobic 

exercise have been shown to perform better on certain cognitive tasks than users who have 

lower levels of exercise18. Further research including larger sample sizes of participants of both 

sexes is needed to understand the mechanisms underpinning this finding. Recent evidence 

showing that female chronic cannabis users do not display the same cognitive deficits as male 

cannabis users19 further highlights the importance of future cannabis research analysing data 

for each sex separately. 

Cannabis use and physical health 

Published in 2016, the findings presented in Chapter 4 were the first to identify that cannabis 

use may have a positive impact on cardiometabolic risk factors in people with psychotic 

disorders, in particular in regard to obesity and diabetes. Later that year, these results were 

replicated. Bruins and colleagues20, in a Dutch study of people with psychotic or mood 

disorders, reported that cannabis users had smaller waist circumferences and lower diastolic 

blood pressure than non-users, and Liemburg et al. (2016)21 documented that cannabis use was 

associated with lower BMI in people with psychotic disorders. Four further studies22-25 have 

investigated the effects of cannabis use on metabolic measures in first-episode psychosis 

participants, a population with little or no exposure to antipsychotic medications and their 

associated adverse metabolic effects such as weight gain. These studies also showed that 

cannabis users had a better metabolic profile than non-users and that, over time, cannabis users 

gained significantly less weight and were less likely to experience harmful changes in other 

metabolic measures. Vazquez-Bourgon and colleagues25, found that cannabis users were also 

at lower risk of developing non-alcoholic fatty liver disease (often associated with insulin 

resistance) and had significantly lower levels of leptin (a hormone which regulates energy 

balance and appetite) than non-users. This latter finding has also been reported in a 2018 

general population study by Moreira and others26. 

Only three studies, all using general population data, have examined cardiometabolic risk 

factors separately for men and women across cannabis using groups26-28. All three showed 

significant differences in metabolic measures between male current users and non-users, but 

not between female current users and non-users. Differences included smaller waist 

circumferences26-28, higher HDL levels27 and a lower BMI26,28. Vidot el al27 reported that, in 

both sexes, past users had higher HDL levels than non-users of the same sex. No studies that I 

am aware of, other than my own reported in Chapter 5, have investigated sex-related 
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differences in the cardiometabolic profile across cannabis user groups in men and women with 

psychotic disorders.  

New evidence shows that in people with psychotic disorders, discontinuing cannabis use has 

been associated with adverse changes to physical health including increases in waist 

circumference, weight, BMI, blood pressure, triglyceride levels, and weight20,23,29. Use of 

antipsychotic medication and the weight gain associated with its use30 have been offered by 

Schlienz and Vandrey31 as an explanation for why cannabis cessation is associated with weight 

gain in populations with psychotic disorders but weight loss in the general population32,33. 

Cannabis use and suicide attempts 

Appearing in the literature around the same time as the paper in Chapter 6 on cannabis use and 

past year suicidal behaviour was a similar study by Naji and colleagues34. This research 

investigated whether there was a relationship between lifetime suicidal behaviour and past 12-

month cannabis use in participants across a range of psychiatric disorders, predominantly 

substance use disorders. Analyses undertaken separately in 465 men and 444 women found no 

association between cannabis use (yes/no) and lifetime history of suicidal behaviour in either 

sex, but did report an association in men (of all ages) when they examined the relationship 

between frequency of cannabis use in the previous month and lifetime suicidal behaviour. This 

suggests further research is warranted to investigate age and sex differences. 

Prevalence of past-year cannabis use by sex and age 

Data presented in this thesis confirm that past-year cannabis use is prevalent among men 

and women with psychotic disorders and that patterns of use and impact of use may vary 

by sex and age group. Moreover, analysis of cannabis use data collected in the 1997 

and 2010 Australian national surveys of psychosis, which is presented in Chapter 7, suggests 

that across sex and age groups use is changing. Monitoring trends in cannabis use is 

critical, given the potential increased risk of adverse health and social consequences and a 

global trend towards legalising cannabis. Furthermore, this information can inform policy 

development, resource allocation and service planning. Data from the general population on 

awareness, attitudes and behaviour relating to illicit and licit drug use, including alcohol and 

tobacco, has been collected every two to three years since 1985 in the Australian National Drug 

Strategy Household Survey (NDSHS). Analysis of 1998 and 2010 NDSHS data, provided by 

the AIHW, for participants aged 18-64 years, shows a pattern of change in use across sex 

and age groups similar to that which we report in people with psychotic disorders. Overall, 

in the general community, rates 
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of past-year use peaked at 17.5% in 1998, then decreased gradually to 12.2% in 2010, with use 

by both men and women decreasing. However, the prevalence of cannabis use by men aged 55 

and over increased only very modestly, from 3.1% to 4.5%, in contrast to the steep rise in 

prevalence we observed in the corresponding older male participants with a psychotic disorder. 

New evidence from the latest NDSHS, undertaken in 2019, shows a different pattern of 

cannabis use emerging. Rates of cannabis use are now rising, from 10.6% in 2016 to 11.8% in 

2019, with significant increases seen in men aged 65 and over (1.3% to 2.5%), and in women 

aged 45-54 years (5.7% to 8.1%), 55-64 years (3.6% to 5.6%) and 65 and over (0.5% to 1.2%)8. 

Similar patterns of use over time are seen in data from England and Wales, with rates of past-

year cannabis use now increasing after a number of years of declining use35,36. In the USA, 

rates of cannabis use are also rising, but this increase was first seen in 2004/05, which is earlier 

than found in other countries37-39. At this time, however, it remains unknown if, in Australia, 

rates of cannabis use by people with psychotic disorders are increasing also. 

Implications for clinical practice and future research directions 
The ever-growing body of literature on the impact of ongoing cannabis use on people with 

psychotic disorders provides a picture of poorer outcomes and compromised functioning and 

recovery. Consequently, the need to reduce cannabis use is considered clinically important. 

However, this evidence has come predominantly from research undertaken in males, often 

young men and in their first episode of psychosis. Females continue to be underrepresented in 

cannabis research, despite a 2005 article by Cahill40 concluding that, among researchers and 

clinicians, there was a groundswell of agreement that “…..going back to assuming we can 

evaluate one sex and learn equally about both is no longer an option.” Furthermore, 

researchers who fail to take into account the sex of participants in analyses risk drawing 

erroneous conclusions such as reporting that an effect exists for everyone when it exists for 

only one sex, finding there is no effect when it exists for one sex only, or not detecting an effect 

when it is in opposite directions for each sex41. Studies presented in this thesis, which stratified 

analyses by sex, detail the differential impact cannabis use has on men and women with a 

psychotic disorder, specifically in relation to physical health and suicidal behaviours.  

Given the clinical focus on reducing cannabis use, further research investigating the mental 

and physical health outcomes of stopping or reducing cannabis use for people with psychotic 

disorders, especially for women and people at all illness stages, is also needed. Understanding 

to what extent factors such age42,43, sex (as described in Chapter 1), having a history of mental 



 

103 
Chapter 9: Discussion 

health problems44-46, and use of antipsychotic medication31 may influence the withdrawal 

symptoms experienced as well as the intensity and duration of symptoms would enable 

clinicians to tailor the advice and support they give their cannabis using clients. Crucially, the 

possibility of achieving sustained abstinence may be enhanced if clinicians have a 

comprehensive understanding of the symptoms and severity of cannabis withdrawal in men 

and women with psychotic disorders. With data from Europe showing that the numbers of 

people accessing treatment for the first time for cannabis related problems have increased 

substantially47, it is critical that clinicians have evidence on which interventions are the most 

clinically effective, and not just for their younger clients48-50. A wide range of interventions are 

available, including pharmacological treatments, but the current literature is unclear51-54 on 

which type of treatment and the number of sessions required to achieve the best outcomes for 

different populations based on age, sex and amount of cannabis used.  

The new evidence presented in this thesis, suggesting that the ‘typical’ cannabis user is 

changing, needs to be investigated further. The declining rates of cannabis use in younger 

people with a psychotic disorder, particularly men, is positive but why this may be occurring 

is unclear. Changes in the cost or availability of cannabis do not appear to be factors, as prices 

have remained stable and availability did not change over the period of study55. The broader 

impact of anti-smoking advertising warrants investigation. This campaign has contributed to 

reducing rates of smoking in younger people56, however, it is possible that younger people who 

do not take up smoking are also less likely to use cannabis, which is commonly co-consumed 

with tobacco. Other possible explanations which should be explored include the rise in social 

media and screen time57, as less time spent in face to face interactions with friends may reduce 

exposure to cannabis, as it is known that social networks are a primary source for the supply 

of cannabis8. Future studies exploring factors that have contributed to declining cannabis use 

will have clinical implications for the development of interventions and educational material 

to help younger people reduce their cannabis use. 

The growing proportion of older cannabis users is of particular concern, as ongoing use of 

cannabis by older people with psychotic disorders can add to the complexity of their medical 

treatment and has been associated with an increased risk of medication interactions, altered 

drug metabolism, and injuries due to falls58-60. Furthermore, the age-related declines in physical 

and cognitive functioning may be accelerated in cannabis users61,62. This thesis also highlights 

the increased risk of a past 12-month suicide attempt associated with daily cannabis use by 

older men.  
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The clinical implications of the changing demographic of cannabis users include the need to 

routinely assess cannabis use in both older and younger people, and to provide clients with age 

appropriate strategies on reducing and stopping cannabis use. Future research needs to address 

the current gap in the literature regarding the impact of ongoing cannabis use by older people 

with psychotic disorders, particularly in regard to cognitive function and physical health. In 

addition, a third Australian national psychosis survey, collecting data on cannabis use among 

other items, would enable researchers to determine whether the differing trends in cannabis use 

by younger and older men and women with psychotic disorders have persisted beyond 2010 

and, importantly, would act as a reference point if, in the future, Australia follows the global 

trend and legalises cannabis. Although little is known about what impact changing cannabis 

legalisation has had on cannabis consumption by people with psychotic disorders, in the USA, 

in States where laws have changed, the price of cannabis dropped following legalisation, 

availability and access to high potency cannabis increased and the perceived risks of cannabis 

use declined63,64. 

Researchers continue to learn more about the make-up and actions of cannabis, the complex 

endocannabinoid system and, most recently, the endocannabinoidome, which may play a role 

in the development of psychiatric disorders65-67. We are yet to fully understand how individual 

cannabinoids, such as THC, CBD or THCV, and other components identified in cannabis (e.g., 

terpenoids and flavonoids68,69) exert their effects on different metabolic pathways, but short-

term use of cannabis, appears to activate CB1 receptors which can induce acute transient 

physical effects but, with regular cannabis use, tolerance may develop with the downregulation 

and desensitisation of receptors, reduced receptor density and signalling efficiency, and altered 

levels of endocannabinoids70-74. This would go some way to explain our findings that positive 

metabolic effects associated with cannabis use were greater for frequent compared to 

occasional users. Evidence of the potential therapeutic effects of cannabinoids including 

improvements in symptoms of non-alcoholic fatty liver disease75, preventing weight gain 

through alterations to gut microbiota76, improving insulin sensitivity77,78, and anti-

inflammatory effects79 has come predominantly from animal studies and further investigation 

is required to understand whether these effects are also found in clinical studies. Importantly, 

the growing preclinical and clinical evidence suggesting that gonadal hormones regulate and 

are regulated by endocannabinoids80, and may influence cannabinoid receptor density and 

distribution in a sex-dependent manner81,82 needs to be explored further, including the impact 

of fluctuations in sex hormones, particularly in women. 
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Better understanding the endocannabinoid system, its involvement in health and disease, and 

the precise role cannabis plays in modulating metabolism requires researchers to examine data 

for men and women separately. This could lead to the development of new pharmacological 

treatments which are safe and effective for the treatment of diabetes, obesity and other 

cardiometabolic diseases77,78,83. Researchers are also exploring the use of CBD and THV as 

new antipsychotic drugs. The possibility of minimising psychotic symptoms without the 

adverse metabolic effects associated with antipsychotic medication, e.g., weight gain84-87, may 

result in improved medication adherence and consequently better mental and physical 

outcomes for people with psychotic disorders. 

Conclusions 
Evidence presented in this thesis has been among the first in the literature on psychiatric 

disorders, including psychotic illness, to describe sex differences in the impact of cannabis use 

including cardiometabolic protective effects in male users but not females, and higher rates of 

suicide attempts in older cannabis using men but not younger males or women of any age. The 

challenge for researchers is to ensure future studies recruit substantial numbers of both male 

and female cannabis users to enable robust analysis by sex. Understanding how and why 

cannabis differentially impacts men and women with psychotic disorders could eventually lead 

to the development of new treatments, timely and targeted interventions and better health 

outcomes for both sexes. 
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Appendix A: Supplementary table presented with Chapter 3 
Supplementary Table 1. Odds ratios and 95% confidence intervals (unadjusted and adjusted) for 
cannabis use and age of first use (16 years and under and over 16) and other variables considered as 
possible covariates in predicting current cognitive dysfunction. 

 

 Unadjusted bivariate 
analysis 
N=1199 

Adjusted 
simultaneously for 

significant variables 
N=1176 

Variable  OR 95% CI OR 95% CI 
Cannabis use non-user Reference Reference 

past- first use older 0.91 0.62-1.35 0.87 0.57-1.33 
past- first use ≤16 1.56 1.04-2.33 1.25 0.80-1.96 
current- first use older 1.56 0.92-2.65 1.40 0.79-2.49 
current- first use ≤16 1.48 0.93-2.36 1.21 0.72-2.03 

Sex female Reference Reference 
male 2.08 1.56-2.77 2.01 1.45-2.78 

Completed highest level 
of schooling 

yes Reference Reference 
no 2.19 1.64-2.92 1.61 1.17-2.22 

Premorbid IQ normal Reference Reference 
impaired 4.77 2.95-7.70 4.24 2.57-6.98 
not known 3.65 1.66-8.05 3.81 1.58-9.21 

Diagnostic group non-affective Reference Reference 
affective 0.49 0.37-0.67 0.61 0.43-0.87 

SES score  1.00 1.00-1.00   
Age of illness onset  0.98 0.97-1.00   
Illness duration  1.01 0.99-1.02   
Depressive symptoms no Reference  

yes 1.05 0.76-1.46   
No. of negative symptoms  1.15 1.06-1.25 1.12 1.03-1.22 
Atypical antipsychotic no Reference Reference 

yes 1.52 1.10-2.10 1.65 1.12-2.42 
Typical antipsychotic no Reference Reference 

yes 1.83 1.18-2.84 1.76 1.08-2.88 
Mood stabiliser no Reference Reference 

yes 1.05 0.77-1.43 1.61 1.11-2.31 
Anxiolytic / sedative / 
hypnotic 

no Reference Reference 
yes 1.63 1.04-2.55 1.66 1.03-2.70 

Antidepressant no Reference  
yes 1.00 0.75-1.34   

Anticholinergic no Reference  
yes 3.35 1.20-9.35   

Daily cigarette use  1.02 1.01-1.03   
Alcohol risk no Reference  

hazardous 0.86 0.65-1.15   
Daily caffeine intake low Reference  

medium 1.23 0.87-1.69   
high 1.32 0.88-1.97   

BMI under/normal Reference Reference 
 overweight 1.30 0.88-1.93 1.35 0.88-2.08 
 obese 1.51 1.05-2.17 1.61 1.08-2.40 
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Appendix B: Supplementary tables presented with Chapter 4 
Supplementary Table S1. Poisson regression analysis of metabolic syndrome by cannabis 
use with adjustment for considered covariates. Estimated parameter is rate ratio. 

Variable Rate 
Ratio 

95% CI 

Cannabis use None Reference 
 

 
Occasional 0.91 0.77-1.08  
Frequent 0.79 0.67-0.92 

Age  1.01 1.01-1.02 
Sex Female Reference   

Male 0.99 0.90-1.09 
Diagnosis Schizophrenia  Reference 

 
 

Schizoaffective 1.16 1.02-1.31  
Bipolar disorder with psychotic features 1.29 1.15-1.46  
Depressive psychosis 1.11 0.88-1.40  
Delusional disorder* 1.17 0.96-1.43  
Other 0.95 0.77-1.18 

Antipsychotic use  No Reference  
 Yes but not clozapine 1.30 1.09-1.54 
 Yes including clozapine 1.71 1.41-2.07 
Current smoker No Reference 

 

 Yes 1.17 1.06-1.3 
Alcohol risk No Reference 

 
 

Hazardous drinking 0.91 0.82-1.00 
Physical activity Low Reference 

 
 

Moderate 0.94 0.85-1.03  
High 0.73 0.60-0.88 

SES status  1.00 1.00-1.00 
Cognitive function Middle tercile Reference   

Lowest tercile 0.94 0.85-1.05  
Highest tercile 0.79 0.70-0.90  
Did not complete 0.78 0.65-0.94 

* Also includes other non-organic psychoses. 
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Supplementary Table S2. Propensity score analysis of cannabis use for 1) matched samples and 2) 
logistic regression modelling cannabis use by covariate with adjustment for propensity scores 

Covariate Matched samples All data (n=1303)1 
 % discrepancy 

between users 
(n=335) & non-
users (n=885) 

p 
value 

Parameter 
value S.E. p 

value 

  output from -pstest- output from -regress- 

Age  1.8 0.807 -0.159 0.757 0.833 

Socio-economic status  10.9 0.884 -0.457 5.170 0.930 

    output from -logit- 

Sex female -1.1 0.766 0.021 0.157 0.894 

Current smoker  -1.7 0.605 -0.262 0.272 0.336 

Hazardous alcohol use  -4.1 0.239 -0.053 0.176 0.762 

Amphetamine use  9.9 0.407 0.458 0.320 0.152 

Vegetable consumption ≥2 serves/day -6.4 0.439 0.028 0.152 0.855 

Fruit consumption ≥2 serves/day -5.4 0.173 -0.075 0.180 0.677 

    output from -mlogit- 

Caffeine consumption moderate 10.3 0.217 0.033 0.171 0.847 

 high -10.3 0.690 0.041 0.194 0.833 

Level of physical 

activity 

moderate 3.1 0.886 0.053 0.162 0.745 

high 1.1 0.166 -0.027 0.221 0.904 

Cognitive function lowest tercile 10.7 0.150 0.205 0.195 0.292 

 highest tercile 7.7 0.315 0.072 0.186 0.699 

 did not complete -8.2 0.299 0.068 0.301 0.821 

Antipsychotic use incl. clozapine -7.0 0.354 -0.044 0.193 0.820 

 not incl. clozapine 6.7 0.284 -0.015 0.276 0.961 

ICD-10 diagnosis Schizoaffective 4.8 0.534 0.037 0.208 0.858 

Bipolar disorder with psychotic features -1.7 0.825 0.048 0.209 0.820 

Depressive psychosis 2.9 0.703 -0.111 0.340 0.745 

Delusional disorders  -8.1 0.315 -0.181 0.362 0.616 

 Other  -1.3 0.867 0.025 0.262 0.923 
1 n=1303 here differs to n=1311 in the body of the paper due to some respondents having missing values in 
the extra variables that were used to determine the propensity scores. 
S.E., Standard Error. 
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Appendix C: Survey questions on GP contact presented with Chapter 8 

Appendix C: Survey questions on General Practitioner contact  
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