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Abstract 

There has been concern about the impact of cannabis use on the onset, course and relapse 

of psychosis.  Evidence from retrospective and a small number of prospective studies has 

suggested that cannabis use may precipitate a latent psychosis, exacerbate psychotic 

symptoms and increase the likelihood of psychotic relapse.  The purpose of the current 

study was to examine the influence of cannabis use on psychotic symptom exacerbation 

and relapse within the stress vulnerability-coping model of psychosis.  Two studies were 

conducted.  The influence of cannabis use on the onset and course of psychosis was 

retrospectively examined in the first study.  The second study prospectively examined the 

influence of cannabis use on psychotic symptom exacerbation and relapse over a 6-month 

period.  The influence of the severity of psychotic symptoms on a relapse in cannabis use 

was also explored.  Eighty-four participants were assessed at admission, 81 of whom 

were followed up for a 6-month period.  Measures consisted of structured diagnostic 

interviews and self-report measures of stress, medication compliance, family functioning, 

premorbid adjustment, quality of life, substance use and psychotic symptoms.  The onset 

of cannabis use clearly preceded the onset of psychosis.  Cannabis use was predictive of 

the severity of psychotic and general psychopathology symptoms at admission.  Both the 

frequency and quantity of cannabis use was predictive of time to psychotic relapse over 

the 6-month follow up period.  Psychotic symptom severity was predictive of a 

substantial increase in the quantity but not the frequency of cannabis use.  Cannabis use 

was related to the onset, course and relapse of psychosis.     
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Chapter 1  

 AN OVERVIEW–CANNABIS USE AND SCHIZOPHRENIA 

 The use of illicit drugs such as cannabis, amphetamines, cocaine and hallucinogens 

is higher among young adults with schizophrenia than in young people with other 

psychiatric conditions and normal control groups (Degenhardt & Hall, 2001b; 

Degenhardt, Hall, & Lynskey, 2001; Regier et al., 1990).  There has been concern about 

the impact of cannabis use in particular on the onset, course, relapse and outcome of 

schizophrenia (Mueser, Pallavi, Tracy, DeGirolamo, & Molinaro, 1995).  A number of 

studies have examined the relationship between cannabis use and the onset of 

schizophrenia.  Evidence from retrospective and prospective studies suggests that chronic 

cannabis use may precipitate a latent psychosis in otherwise unsusceptible individuals 

(Allebeck, 1991; Allebeck, Adamsson, Engstrom, & Rydberg, 1993; Andreasson, 

Allebeck, Engstrom, & Rydberg, 1987; Tennant & Groesbeck, 1972).  Cannabis use has 

also been associated with an increased risk of psychosis amongst individuals with a 

vulnerability or predisposition to psychosis (Curry, Phillips, Yuen, Adlard, & McGorry, 

1999; Miller et al., 2001).   

Cannabis misuse has also been implicated as a possible factor influencing the 

course of schizophrenia.  Retrospective and a small number of prospective studies have 

provided mixed evidence of the influence of cannabis use on psychotic symptoms.  

Cross-sectional studies have indicated cannabis users experience more severe positive 

symptoms (Cleghorn et al., 1991; Negrete, Knapp, Douglas, & Smith, 1986), depression 

(Brunette, Mueser, Xie, & Drake, 1997) alogia and thought disorder (Cleghorn et al., 

1991) and experience less negative symptoms (Addington & Addington, 1998) than non-
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cannabis users who also have a psychotic disorder.  Other studies have found no 

significant differences in the symptom profile of cannabis users and non-users and 

differences in individual symptom characteristics (e.g., delusions) have not consistently 

been identified across studies (Brunette et al., 1997; Cleghorn et al., 1991; Peralta & 

Cuesta, 1992).    

Prospective studies have helped clarify the role of cannabis use in psychotic 

symptomatology.  Three studies have reported that cannabis use was associated with 

increased positive psychotic symptoms (Caspari, 1999; Jablensky et al., 1991; Linszen, 

Dingemans, & Lenior, 1994).  Conversely, only one study has found cannabis use to have 

no influence on psychotic symptoms over a 12-week period (Hamera, Schneider, & 

Deviney, 1995).  However, there was a low level of substance use in this sample.  It is 

difficult to compare the above studies, as they have not consistently used valid and 

reliable measures of either cannabis use or psychotic symptoms.  Thus, it is an important 

research priority to examine the influence of cannabis and other substance use on 

psychotic symptoms using standardized measures.        

 Cannabis and other substance use amongst people with schizophrenia has 

consistently been associated with a poor prognostic outcome.  Cannabis users have an 

increased likelihood of re-hospitalisation with earlier and more frequent psychotic 

relapses (Jablensky et al., 1991; Linszen, Dingemans, & Lenior, 1994).  Cannabis and 

other substance use have also been associated with poorer functional outcomes for people 

with schizophrenia (Kavanagh, 1995; Mueser, Yarnold, & Bellack, 1992).  In addition, 

substance use has been implicated in poor adherence to and response to medication 

(Allebeck et al., 1993; DeQuardo, Carpenter, & Tandon, 1994; Schneier & Siris, 1987), 
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legal problems, disruptive behaviour, family stress, residential instability, violence 

(Drake & Brunette, 1998); suicide and problematic behaviours such as unsafe sexual 

practices (Drake & Wallach, 1989).   

 Overall, it appears that substance use and abuse impacts on the onset, course, 

relapse and outcome of psychosis.  Few attempts have been made to systematically 

examine if cannabis use triggers the onset or relapse of psychosis or alternatively if 

psychosis may be a contributory cause of cannabis use in an attempt to self-medicate 

psychotic symptoms.  These proposed relationships between cannabis use and psychosis 

can be encapsulated in the symptom causation and symptom alleviation models of 

psychosis (Mueser, Yarnold et al., 1992; Taylor & Warner, 1994).   

 A number of studies have examined the temporal sequence of the onset of 

cannabis use and schizophrenia in an attempt to examine the utility of these models.  The 

majority have indicated that cannabis and other substance use preceded the onset of 

psychotic symptoms (Allebeck et al., 1993; Arndt, Tyrrell, Flaum, & Andreasen, 1992; 

Baigent, Holme, & Hafner, 1995; Cleghorn et al., 1991; Linszen, Dingemans, & Lenior, 

1994; Mueser et al., 1995; Taylor & Warner, 1994).  However, at least two studies 

reported that cannabis use began after the onset of schizophrenia (Allebeck et al., 1993; 

Taylor & Warner, 1994).  It is possible that both sequences are describing different 

subgroups of individuals.  Hambrecht and Häfner (2000) found the temporal sequence of 

onset of psychosis and substance use could be differentiated into three groups of almost 

equal proportion amongst 66 first episode patients with schizophrenia.  Group 1 (27.5%) 

consisted of patients who had abused drugs for more than one year before the first sign of 

schizophrenia.  Group 2 (34.6%) consisted of patients who experienced the onset of both 
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drug abuse and schizophrenia within the same month.  Finally, those in Group 3 

(37.9%) had begun using drugs after the onset of psychotic symptoms.  Groups 1 and 2 

appear to be consistent with symptom causation models of the association between 

cannabis use and psychosis, whilst Group 3 seems to be consistent with the symptom 

alleviation model.   However, Hambrecht and Häfner (2000) considered an integrated 

stress-vulnerability (coping) model of schizophrenia to provide a more adequate 

explanation of these findings.  This model proposes that psychobiological vulnerability 

factors interact with psychosocial and biological protective factors and environmental 

stressors over time to influence the course of psychosis (Nuechterlein, Dawson et al., 

1992).    

The stress vulnerability-coping model has most commonly been considered 

within the context of psychotic relapse.  However, most studies examining psychotic 

relapse have neglected to include cannabis and other drug use as potential predictors of 

relapse.  Instead they focused on illness related factors, family factors such as expressed 

emotion (EE) and stressful life events (Nuechterlein, Dawson et al., 1992).  Two studies 

that have examined the influence of cannabis use and abuse found it to be predictive of 

psychotic relapse (Linszen, Dingemans, & Lenior, 1994; Martinez-Arevalo, Calcedo-

Ordonez, & Varo-Prieto, 1994).  Cannabis abusers had almost four times the risk of 

psychotic relapse compared to non-users in one study (Linszen, Dingemans, & Lenior, 

1994).  However, cannabis use was only monitored on a monthly basis.   

In summary, there is inconsistent evidence regarding the influence of cannabis on 

the exacerbation of psychotic symptoms.  Cannabis use does appear to influence the onset 

of psychosis and increase the likelihood of psychotic relapse.  Given the limitations in 
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cross-sectional design and poorly validated measures employed in much of this research 

it is not possible to draw firm conclusions to guide treatment and policy.  Furthermore, 

while two major models of the relationship between cannabis use and schizophrenia have 

been proposed, their comparative utility has not been directly examined.  Given the lack 

of coherence in this body of work there is a strong need for a well controlled prospective 

study which systematically measures the extent of cannabis and other substance use in 

examining the role of cannabis use on the onset, course and relapse of schizophrenia.   
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Chapter 2  

 CANNABIS USE AND SCHIZOPHRENIA 

2.1 Prevalence of Substance Misuse in People with Schizophrenia 

 Estimates of the prevalence of substance use disorders in schizophrenia have 

ranged from 10 to 65% (Mueser, Bellack, & Blanchard, 1992).  The most 

commonly abused substances by people with schizophrenia are alcohol and 

tobacco (Barbee, Clark, Crapanzano, Heintz, & Kehoe, 1989; Mueser et al., 

1990).  Cannabis is the most commonly used illicit substance followed by 

stimulants (Cohen & Johnson, 1988; DeQuardo et al., 1994; Fowler, Carr, Carter, 

& Lewin, 1998; Mueser et al., 1990; Regier et al., 1990).  People with 

schizophrenia commonly engage in poly-substance use (DeQuardo et al., 1994; 

Mueser et al., 1990; Regier et al., 1990).   

 Two comprehensive reviews examining prevalence rates of substance use in 

people with schizophrenia compared to other psychiatric patients and control 

groups without mental illness have been conducted.  A review of 18 studies 

concluded that schizophrenic patient’s use of amphetamines, cocaine, cannabis, 

hallucinogens, caffeine and tobacco was significantly greater than or equal to use 

by other psychiatric patients and normal control groups (Schneier & Siris, 1987).  

However, there was considerable methodological variation between studies.  

Mueser et al., (1990) reviewed 32 studies examining prevalence rates of substance 

use in schizophrenia (excluding caffeine and tobacco).  There was wide variation 

in prevalence rates of substance use in the studies reviewed.  Estimates of the 

lifetime prevalence of abuse or dependence varied from 12.3 to 50% for alcohol, 

12.5 to 15.8% for cannabis, 11.3 to 31% for stimulants and 5.7 to 15.2% for 
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hallucinogens (Mueser et al., 1990).  Mueser et al. (1990) concluded there was 

some evidence of higher rates of stimulant and hallucinogen abuse amongst 

patients with schizophrenia compared to other patients and controls and little 

evidence of higher rates of opioid, alcohol or sedative abuse.  The findings 

regarding cannabis were less consistent, although only three studies compared 

rates of cannabis use amongst people with and without a diagnosis of 

schizophrenia (Mueser et al., 1990).  Some variation in the reported prevalence 

rates of substance use across studies can be attributed to methodological 

differences between studies including  – sample characteristics (e.g., inpatient 

versus outpatients, chronicity), assessment techniques (e.g., definition of 

substance abuse, use of standardised assessment measures) and the demographic 

characteristics of participants (e.g., age, gender, race) (Mueser, Bellack et al., 

1992).  Studies are further limited by an absence of a diagnosis derived using 

structured clinical interviews, the use of control groups not matched for important 

determinants of substance abuse (e.g., gender, age, socioeconomic status (SES), 

race) and a failure to differentiate between different psychoactive substances 

(Mueser et al., 1990).  The availability of various substances in the location under 

study and the increasing prevalence rates of substance use over time also need 

consideration in the interpretation of these findings.   

 Two studies have compared rates of substance use amongst people with 

psychosis and national surveys of the general population.  Mueser et al. (1990) 

compared rates of substance use amongst a North American sample of 149 

inpatients with Diagnostic and Statistical Manual of Mental Disorders-Third 

Edition Revised (DSM-III-R American Psychiatric Association, 1987) 
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schizophrenia, schizoaffective or schizophreniform disorder with the 1985 U.S. 

Household Survey on Drug Abuse.  Patients with a psychotic disorder were found 

to have higher rates of stimulant and hallucinogen use, but lower rates of 

cannabis, sedative, alcohol and opioid abuse than the general population.  

However, the high rates of stimulant abuse in this study were attributed to the high 

availability of the substance in the area.   

 An Australian epidemiological survey of 194 community outpatients with 

schizophrenia found 36.0% of participants had a lifetime diagnosis of cannabis 

abuse or dependence, 48.4% had a lifetime diagnosis of alcohol abuse or 

dependence and 13.4% had a lifetime diagnosis of amphetamine abuse or 

dependence (Fowler et al., 1998).  The authors concluded that compared to 

national survey data on lifetime use of various illicit drugs, rates of substance use 

amongst the sample of schizophrenic outpatients were two to three times higher 

than those in the general community (Commonwealth Department of Health 

Housing and Community Services, 1992).   

 Together these findings provide further evidence of the high rates of 

substance use amongst both inpatient and outpatient samples of schizophrenics 

compared to the general population.  However, the demographic characteristics of 

people with schizophrenia vary considerably from members of the general 

population.  Furthermore, national surveys are based on rates of substance use not 

abuse, limiting the generalisability of these findings (Fowler et al., 1998; Mueser 

et al., 1990).   

 The most convincing evidence of the higher prevalence of substance use 

disorders amongst people with psychotic disorders has emerged from community 
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surveys.  The National Institute of Mental Health in the United States large scale 

Epidemiological Catchment Area (ECA) study of 20,000 subjects found that 

individuals with a diagnosis of schizophrenia had a higher prevalence of substance 

use disorders than the general population or individuals with affective or anxiety 

disorders (Regier et al., 1990).  Almost 50% of people with schizophrenia had a 

history of substance abuse or dependence.  Furthermore, the likelihood of a person 

with schizophrenia having a substance abuse or dependence disorder was 4.6 

times greater than a person without schizophrenia.   

 The Australian National Survey of Mental Health and Well-Being 

(NSMHWB) of a representative sample of 10,641 individuals found that DSM-IV 

(1994) alcohol dependence, tobacco and cannabis use, abuse and dependence (as 

measured by the Composite International Diagnostic Interview, CIDI, World 

Health Organisation, 1997) were significantly related to a positive screen on a 

“Psychosis Screener” (previous diagnosis of schizophrenia & 3 out of 6 psychotic 

symptoms) (Degenhardt & Hall, 2001a).  Approximately 30% of participants who 

screened positively for psychosis had used cannabis in the past year, 22.6% were 

weekly users and 41.3% met DSM-IV criteria for cannabis dependence 

(Degenhardt & Hall, 2001a).  Cannabis dependent respondents were almost 11 

times more likely to screen positively for psychosis.  The effects for tobacco use 

and cannabis dependence remained significant after controlling for the effects of 

other drug use, demographics and neuroticism (Degenhardt & Hall, 2001a).  The 

conclusions drawn from this study are limited by the use of a screening measure 

for psychosis rather than a structured clinical interview.  However, the Psychosis 
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Screener has demonstrated discriminant validity in identifying cases with a 

CIDI diagnosis of schizophrenia (Degenhardt & Hall, 2001a).   

 Recent studies of people in the early stages of psychosis have found a  

higher prevalence of substance use than studies examining more diverse samples.  

Kavanagh and Saunders (1999), in an Australian study of 69 patients with early 

psychosis (mean age 24.6 years), found 49% of patients had a primary diagnosis 

of alcohol abuse or dependence, 31% met criteria for cannabis abuse or 

dependence, 23% for amphetamine abuse or dependence and 6% were dependent 

on narcotics.  Hambrecht and Häfner (2000) found 13.0% of 232 patients in their 

first episode of schizophrenia had a history of cannabis abuse, compared to 6.5% 

of controls matched for age and gender.  Eighty-eight percent of the sample had 

used cannabis in the past and 37% were sole cannabis users.  Similarly, 14.0% of 

a representative sample of 1078 first episode patients followed up over a 2 year 

period reported using drugs in the 12 months preceding their first admission 

(Jablensky et al., 1991).   Together, these findings suggest a high prevalence of 

substance use, particularly cannabis use amongst people in the early stages of 

psychosis (Hambrecht & Häfner, 2000; Kavanagh & Saunders, 1999).      

 Variation in reported prevalence rates of substance use in schizophrenia are 

contributed to by the methodological differences between studies.  Overall, there 

is a relatively consistent pattern of increased rates of substance use and in 

particular cannabis use in people both in the early stages of psychosis and with 

more chronic schizophrenic conditions.   
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2.2 Biological Basis for an Association between Cannabis Use and 

Schizophrenia  

A number of genetic and neurobiological factors have been identified 

which provide a biological basis for a relationship between cannabis and 

schizophrenia.  Family history and twin studies have firmly established the role of 

genetic factors in the aetiology of schizophrenia and substance use disorders (see 

Mueser, Drake, & Wallach, 1998, for a review).  Dual diagnosis patients are more 

likely to have relatives with substance use disorders than similar patients with a 

diagnosis of schizophrenia alone (see Mueser et al., 1998). 

Further evidence for a biological association between cannabis use and 

schizophrenia has emerged from neurobiological studies suggesting a dual role of 

dopamine in schizophrenia and substance use disorders.  The dopamine (DA) 

hypothesis posits that schizophrenia is associated with increased dopamine 

neurotransmission in the brain (Copolov & Crook, 2000; Fibiger, 1991).  Recent 

data from positron emission topography (PET) studies indicating antipsychotic 

drugs occupy DA receptors add to a large body of evidence supporting the 

dopamine hypothesis (Fibiger, 1991; Kapur, Zipursky, & Remington, 1999; 

Nordstram et al., 1995; Nyberg, Nilsson, Okubo, Halldin, & Farde, 1998).  Further 

evidence of the DA hypothesis is derived from the results of post-mortem and 

single photon emission computerized tomography (SPECT) studies.  Post-mortem 

studies of people with schizophrenia have found elevated numbers of DA 

receptors in the caudate nucleus, putamen and nucleus accumbens compared to 

controls (Cross et al., 1983; Joyce, Lexow, Bird, & Winokur, 1988; Seeman et al., 

1987).  The results of PET and SPECT studies have provided less consistent 
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evidence.  In a review of 10 PET studies and 3 SPECT studies measuring 

dopamine D2 receptors only two studies found a significant increase in D2 receptors 

(Copolov & Crook, 2000).  However, Laruelle (1998) noted the majority of 

studies displayed a trend toward statistical significance and proposed that the lack 

of a significant effect was related to the small sample sizes used in these studies.   

Given the likely role of DA in the pathogenesis of schizophrenia, drugs 

that activate dopaminergic systems in the brain, may play a role in the 

precipitation and exacerbation of schizophrenia.  The evidence to date is strongest 

for psychomotor stimulants.  A large number of experimental animal studies have 

demonstrated the role of psychomotor stimulants in schizophrenia (Fibiger, 1991; 

LeDuc & Mittleman, 1995).  Similarly, the acute and chronic administration of 

psychomotor stimulants such as d-amphetamine and cocaine (which increases 

synaptic concentrations of DA) have been found to produce psychotic symptoms 

in normal controls and exacerbate psychotic symptoms in people with 

schizophrenia (Janowsky & Davis, 1976; Janowsky, El-Yousef, Davis, & Sekerke, 

1973; LeDuc & Mittleman, 1995; Snyder, 1976).   

There is growing neurobiological evidence of the role of other 

psychoactive substances such as cannabis in the precipitation and exacerbation of 

schizophrenia.  Cannabis use may influence the dopaminergic systems in the brain 

via a number of mechanisms (Copolov, 1999).  Laboratory studies using rats 

found that cannabis administration causes an increase in the extracellular DA 

concentrations as well as increases in the production and firing of dopamine 

neurons (Bonnin, de-Miguel, Castro, Ramos, & Fernandez-Ruiz, 1996; French, 

Dillon, & Wu, 1997; Hernandez, Garcia-Gil, Berredro, Ramos, & Fernandez-
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Ruiz, 1997; Rodriguez de Fonseca, Cebeira, Hernandez, Ramos, & Fernandez-

Ruiz, 1990; Tanda, Ponteiri, & de Chiara, 1997).  Current opinion suggests the 

increased production of tyrosine hydroxylase (TH) the enzyme which catalyses 

the rate limiting step in the synthesis of DA is the primary mechanism (Copolov & 

Crook, 2000).  Furthermore, cannabis has also been found to decrease the activity 

of dopamine transporters (DAT), which are responsible for dopamine re-uptake, 

and disrupt the functioning of dopamine receptors (Poddar & Dewey, 1980).  Both 

these actions contribute to higher levels of DA in the brain (Poddar & Dewey, 

1980).   

A number of recent studies have examined the influence of cannabis use 

on dopaminergic systems in human subjects.  Copolov et al. (1999) conducted a 

post-mortem study of the human frontal cortex and caudate putamen of 20 patients 

with schizophrenia with and without a history of cannabis abuse.  Similar to 

animal laboratory studies, people with schizophrenia and a history of cannabis 

abuse were found to have increased concentration of TH, indicating increased 

dopaminergic activity.  There was also a relative difference in the concentration of 

dopamine transporters (DAT).  While DAT concentrations were not elevated 

amongst people with schizophrenia who had a history of cannabis use, they were 

significantly decreased in schizophrenic patients with no history of cannabis use.  

A recent SPECT single case study of a drug-free schizophrenic patient found 

increased striatal dopaminergic transmission immediately following ingestion of 

cannabis (Voruganti, Slomka, Zabel, Mattar, & Awad, 2001).   

The discovery of the endogenous cannabinoid system in 1988 allowed 

further developments in the understanding of the pharmacology of cannabis 
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(Devane, Dysarz III, Johnson, Melvin, & Howlett, 1988).  Cannabis is proposed 

to affect the cannabinoid system of the brain via endogenous cannabinoids or 

endocannabinoids that act through two receptors termed the cannabinoid-1 

(CB1) and cannabinoid-2 (CB2) receptors (Dean, Sundram, Bradbury, Scarr, & 

Copolov, 2001; Emrich, Leweke, & Schneider, 1997).  Brain cannabinoid 

receptors are most densely located in areas of the central nervous system involved 

in the control of movement (e.g., caudate-putamen, cerebellum), memory and 

cognition (e.g., hippocampus), processing of emotions and motivational responses 

(e.g., amygdala complex) and pain perception (e.g., central grey matter) (Matsuda, 

Lolait, Brownstein, Young, & Bonner, 1990).  It has been hypothesised that 

cannabis may influence psychosis by modulating the dopaminergic system via the 

endogenous cannabinoid receptors.  The location and structure of cannabinoid and 

dopamine receptors provide possible mechanisms for an interaction between 

cannabis and dopamine in psychosis.  CB1 receptors are localised with dopamine 

receptors in the basal ganglia and limbic cortex in rats and both receptor systems 

have a similar structure (Gorriti, Rodriguez de Fonseca, Navarro, & Palomo, 

1999; Herkenham, Lynn, de Costa, & Richfield, 1991; Mailleux & 

Vanderhaeghen, 1993).   

Human post-mortem studies have also provided evidence of possible 

alterations in the endogenous cannabinoid system in patients with schizophrenia.  

One study found increased levels of endogenous cannabinoids in the cerebrospinal 

fluid of schizophrenics compared to normal controls (Leweke, Giuffrida, Wurster, 

Emrich, & Piomelli, 1999).  In studies using human brain tissue, increases in the 

density of CB1 receptors in the dorsolateral prefrontal cortex (DLPFC) of the 
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temporal lobe of patients with schizophrenia have been found compared to 

controls, irrespective of their cannabis use status (Dean et al., 2001).  Increased 

density of CB1 receptors in the caudate-putamen was also found amongst patients 

who had ingested cannabis within 5 days of death, independent of a diagnosis of 

schizophrenia (Dean et al., 2001).  Together these findings suggest the density of 

CB1 receptors in the DLPFC may be associated with the aetiology of 

schizophrenia, whilst cannabis use appears to result in changes in the density of 

CB1 receptors in the caudate putamen.  However, Copolov et al. (1999) did not 

find an increase in the density of CB1 receptors in the frontal cortex and caudate 

putamen amongst people with schizophrenia compared to controls, irrespective of 

their history of cannabis use.  Furthermore, as cannabinoids are CB1 receptor 

agonists, one would expect the density of CB1 receptors to be reduced in people 

constantly exposed to cannabis (Copolov, 1999).  Thus, a number of studies have 

found alterations in the endogenous cannabinoid system in dopaminergic areas of 

the brain that may be implicated in the pathology of schizophrenia.  Although 

there have been some inconsistencies in the density of endogenous cannabinoid 

receptors in dopaminergic areas of the brain, CB1 receptors are region specific and 

changes may occur in different areas of the brain.   

The role of the endogenous cannabinoid system in psychosis has been 

further examined in studies comparing the cognitive functioning and psychotic 

symptoms of tetrahydrocannabinol (THC) intoxicated people with schizophrenia 

and normal controls.  Emrich, Leweke and Schneider (1997) observed similar 

impairments in visual perceptual processes in THC intoxicated people with 

schizophrenia and normal controls.  Similarly, a recent laboratory study found that 
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administration of intravenous THC induced transient psychotic symptoms as 

measured by the Positive and Negative Syndrome Scale (PANSS, Kay, 1986) 

amongst both normal controls and people with schizophrenia (D' Souza, 2001; D' 

Souza et al., 2000).  A similar increase in symptom ratings on the PANSS was 

found in a single case study of a drug-free schizophrenic patient following 

ingestion of cannabis during a SPECT study (Voruganti et al., 2001).  Thus, 

cannabinoid function has been directly linked to disturbances in perceptual 

processes and psychotic symptoms amongst people with schizophrenia and 

normal controls.  Collectively, research findings to date have implicated the 

endogenous cannabinoid system in the pathology of schizophrenia both in 

isolation and via its influence on the dopamine system.      

There is strong evidence that dopamine plays an important role in the 

aetiology of schizophrenia and there are a number of laboratory studies indicating 

that the use of psychomotor stimulants such as amphetamines and cocaine may 

either precipitate or exacerbate a psychotic episode.  There is growing evidence 

that alterations in the endogenous cannabinoid system may be implicated in the 

pathology of schizophrenia either in isolation or via its influence on dopamine.  

While the mode of action by which cannabis may influence psychosis remains 

unclear, a number of possible neurobiological mechanisms have recently been 

proposed which may provide a common pathway for both cannabis use and 

psychosis.  However, research in this area is in its infancy and given the 

complexity of the aetiology of schizophrenia, cannabis use may influence the 

onset and course of schizophrenia via its influence on multiple neurobiological 

factors that may or may not converge in the dopaminergic systems of the brain. 
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2.3 Models of the Relationship between Substance Use and Schizophrenia 

Three alternative models of the relationship between schizophrenia and 

substance use have been proposed.  These are the symptom causation, common 

factor and symptom alleviation models (Mueser et al., 1998; Thornicroft, 1990).  

The literature to date has been somewhat complicated by the use of the generalist 

term, substance use.  The evidence to support each of the proposed models varies 

considerably amongst specific substance classes, with a particular focus in the past 

on psychomotor stimulants.  As the current thesis is on cannabis, the review 

presented will focus on cannabis exclusively, although many studies have failed to 

differentiate the individual contributions of drugs according to class.         

 

2.3.1   Symptom Causation Models 

            Cannabis use may causally contribute to the development of schizophrenia 

in one of three ways.  First, cannabis use may contribute to the onset of psychosis 

via its influence on genetic and neurobiological factors common to both disorders 

(reviewed in Section 2.2).  Second, cannabis use may produce an acute ‘cannabis 

psychosis’ which is characterised by symptoms of schizophrenia such as delusions 

and hallucinations that remit following cessation of use (Hall, 1998).  Finally, 

cannabis use may precipitate the onset of schizophrenia in individuals and 

exacerbate psychotic symptoms in those who already have the disorder (Hall, 

1998; Thornicroft, 1990). 
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2.3.1.1  Cannabis Psychosis 

 Evidence for the existence of cannabis psychosis is based on a series of 

case reports and controlled studies.  Case report studies have focused on 

identifying psychotic symptoms following ingestion of cannabis.  Chopra and 

Smith (1974) presented evidence of 200 patients admitted to a Calcutta psychiatric 

hospital over a 5 year period with a cannabis psychosis resembling schizophrenia 

following the ingestion of cannabis.  Patients commonly presented in a confused 

and labile state related to the presence of delusions, hallucinations, memory 

impairment, disorientation, depersonalization and paranoia.  Hall (1998) in a 

review of the literature found cross-cultural evidence of a cannabis psychosis in a 

variety of countries including the Caribbean, India, New Zealand, Scotland, South 

Africa, Sweden, the United Kingdom and the United States.   

 The findings from several controlled studies have also produced evidence  

of a cannabis psychosis, with symptoms similar to schizophrenia.  Thacore and 

Shukla (1976) compared 25 patients with cannabis psychosis to 25 patients with 

paranoid schizophrenia and no history of cannabis use (controls).  They found 

patients with cannabis psychosis had symptoms of a paranoid psychosis similar to 

schizophrenia but their symptoms remitted completely and responded faster to 

neuroleptic medication.  Similarly, Rottanburg, Robins, Ben-Arie, Teggin and Elk 

(1982) found the symptoms of 20 psychotic patients with positive cannabinoid 

urine tests remitted much more rapidly than 20 psychotic patients with negative 

tests.   

 Further attempts to confirm the existence of a cannabis psychosis have 

emerged from studies within the general population using community surveys and 
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controlled laboratory tests.  Tien and Anthony (1990) in a community study of 

2,295 individuals found that daily use of cannabis was associated with double the 

risk of reporting psychotic symptoms.  Similarly, a New Zealand community 

survey found 15% of lifetime cannabis users reported evidence of psychotic 

symptoms (e.g., hearing voices, paranoia) (Thomas, 1996).  Controlled laboratory 

studies with normal volunteers, have found the effects of cannabis to be dose 

dependent, with high doses of THC producing psychotic symptoms, such as 

auditory and visual hallucinations, delusions, depersonalization, derealisation, and 

hypomania (D' Souza et al., 2000; Ghodse, 1986; Rottanburg et al., 1982).   

 In summary, findings from single case, community and laboratory studies 

have produced evidence of a cannabis psychosis with symptoms similar to 

schizophrenia which remit rapidly following the cessation of cannabis use.  

However, in isolation these findings do not support a causal association between 

cannabis and psychosis due to the numerous other factors, which may contribute, 

to the onset of psychotic symptoms (e.g., stress).  No clearly defined criteria for a 

“cannabis psychosis” exist and there has been a lack of consistency in the 

descriptions of a cannabis psychosis provided.  Furthermore, the existence of 

heavy cannabis use prior to the onset of psychosis and the cessation of use prior to 

the remission of the psychosis have rarely been reported or verified.        

 

2.3.1.2  Cannabis Use Precipitates the Onset of Schizophrenia 

 A diathesis-exposure model within which there is a “continuum of 

substance-facilitated to substance-caused psychotic disorders” has been proposed 

to account for the effects of cannabis abuse on the development of schizophrenia 
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(Boutros & Bowers, 1996, p.268).  In this model, prolonged exposure to large 

doses of cannabis may be capable of causing chronic psychosis in otherwise non- 

susceptible individuals.  At the other extreme, minimal drug use may help 

precipitate schizophrenia in a genetically/biological prone individual (Boutros & 

Bowers, 1996). 

 A series of studies of army servicemen have examined whether chronic 

cannabis use contributes to the onset of psychosis in otherwise non-susceptible 

individuals.  A cross sectional study of American servicemen in Germany between 

1968 and 1971 reported a four-fold increase in the incidence of schizophrenia 

following regular hashish use (Tennant & Groesbeck, 1972).  However, the 

servicemen were also found to have used hallucinogens, amphetamines and 

alcohol and only three cases of chronic schizophrenia were associated with 

hashish use alone (Tennant & Groesbeck, 1972).  Furthermore, the conclusions 

from this study are limited by its cross sectional design as this does not allow for 

causational hypotheses to be tested (Birchwood, 1998). 

 The most convincing evidence for a causal association between cannabis 

use and schizophrenia has emerged from a series of prospective studies of 50,465 

male Swedish conscripts over a 15 year period (Allebeck, 1991; Andreasson et al., 

1987; Andreasson, Allebeck, & Rydberg, 1989).  Andreasson et al. (1987), found 

the relative risk of developing schizophrenia was 2.4 times higher for conscripts 

who had tried cannabis and 6.0 times higher for those who had used cannabis 

more than 50 times at age 18 compared to those who had not.  After statistically 

controlling for potential social and psychological confounds (including previous 

psychiatric diagnosis, parental divorce), individuals had 1.5 times the risk of 
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developing schizophrenia after smoking cannabis on one occasion and 2.3 times 

the risk if cannabis was smoked on ten or more occasions compared to controls.  

However, this study suffered from a number of methodological difficulties.  

Numerous risk factors for both schizophrenia and substance use (e.g., family 

history of psychosis or substance use, premorbid functioning) were not controlled 

for.  Substance use information was based on self-report non-anonymous 

questionnaires completed at conscription and did not distinguish between poly 

substance users and cannabis users.  The possible mechanisms for a causal 

relationship between cannabis use and psychosis were also not specified (i.e. 

cannabis psychosis or chronic psychosis) and the diagnosis of schizophrenia at the 

15 year follow-up was not confirmed by structured clinical interviews or 

diagnostic criteria. 

 Andreasson and colleagues (1989) conducted a further analysis of a sub-

sample of this cohort with schizophrenia, comparing those who had used cannabis 

on more than 10 occasions (n = 8) with those who had not used cannabis at 

conscription (n = 13).  The relative risk of developing schizophrenia amongst 

cannabis users was 2.1 times higher for people who had used cannabis at least 

once, compared with controls and 4.1 times higher for those smoking on 50 or 

more occasions.  However, these findings were based on small comparison 

groups.       

 Allebeck and colleagues (1993) conducted a 12 year follow-up study of 

229 individuals diagnosed with psychosis and cannabis dependence between 1971 

and 1983.  Participants were identified from the Stockholm County inpatient case 

register.  One hundred and twelve individuals met DSM-III-R criteria for 
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schizophrenia whilst 117 individuals met criteria for other psychotic states (e.g., 

schizophreniform disorder).  All participants met International Statistical 

Classification of Diseases and Related Health Problems Version 8 (ICD-8, World 

Health Organisation, 1968) criteria for cannabis dependence at some point during 

the study period.  Of the 112 cases of schizophrenia, 69% had a record of cannabis 

consumption preceding their first psychotic symptoms by at least 1 year, many by 

several years.  However, all information was based on case records.  Despite the 

methodological limitations outlined above Andreasson et al. (1987; 1989) and 

Allebeck et al. (1991) argued that these findings provided strong evidence of a 

causal association between cannabis use and the onset of schizophrenia in 

unsusceptible individuals. 

 Acute cannabis abuse may also precipitate the onset of psychosis in 

vulnerable or predisposed individuals.  A number of long-term prospective 

follow-up studies of children at ‘high risk’ of psychosis have been conducted.  A 

review of 24 studies of ‘high risk’ individuals defined as the relatives or offspring 

of people with schizophrenia identified a number of common neuro-cognitive, 

social functioning, symptom, general and family stressors related to the onset of 

schizophrenia (Asarnow, 1988).  However, the number of individuals making the 

transition to psychosis is low and findings are not easily generalized as many 

people with schizophrenia do not have parents or relatives with schizophrenia 

(Asarnow, 1988; Phillips, Yung, & McGorry, 2000; Yung et al., 1998).  

Furthermore, these studies and a number of more recent studies failed to examine 

the influence of cannabis and other substance use on the onset of psychosis 



                                                                           Cannabis and Schizophrenia             23

(Cornblatt, Obuchowski, Schnur, & O'Brien, 1998; Erlenmeyer-Kimling et al., 

1993).   

 Miller et al. (2001) examined the influence of substance use on psychotic 

symptoms amongst 155 high-risk individuals.  High-risk individuals were defined 

as young adults with a family history of psychosis at an age closer to the typical 

age of onset of schizophrenia.  Preliminary results indicated the frequency of 

current and past cannabis and other illicit substance use and major life stressors 

(upsetting life events) were related to the presence of psychotic symptoms at 

assessment.  However, the influence of substance use on the onset of psychosis 

was not determined and the findings are not generalisable due to the study’s cross 

sectional nature.    

 Curry and colleagues (1999) conducted a 12 month prospective study of 49 

young people at high risk of psychosis.  The authors proposed an alternative 

definition of high risk individuals as exhibiting ‘specific state’ risk factors for 

psychosis including attenuated psychotic symptoms and transient psychotic 

symptoms and ‘trait and state’ risk factors for psychosis, including evidence of a 

schizotypal personality disorder or first degree relative with a history of psychosis 

(Yung et al., 1998).  Participant’s psychotic symptoms and drug and alcohol use 

were assessed monthly.  Twenty (40.8%) participants made the transition to 

psychosis, defined by the presence of hallucinations, delusions or formal thought 

disorder for a duration of at least one week during the 12 month follow-up.  Nine 

(60%) of the 15 participants who had used cannabis in the previous year became 

psychotic.  Similarly, five (62.5%) of the eight participants who were cannabis 

dependent according to the Schedule for Clinical Assessment in Neuropsychiatry 
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(SCAN, Wing, 1996) made the transition to psychosis.  Both ‘high risk’ 

participants who had used cannabis or were cannabis dependent in the previous 

year were at significantly greater risk of making the transition to psychosis than 

those who did not during the 12 month follow-up period (Curry et al., 1999).   

 Only one study has examined the influence of cannabis use on the onset of 

psychotic symptoms amongst individuals with and without a vulnerability to 

psychosis.  van Os et al. (2002) conducted a 3 year prospective study of 4,045 

participants from the general population with no history of psychotic symptoms 

and 59 individuals with a psychotic disorder.  Cannabis use at baseline was 

predictive of a psychosis outcome for individuals from the general population.  A 

dose-response relationship emerged between increased exposure to cannabis use 

at baseline and more severe psychotic symptoms at follow up (van Os et al., 

2002).  This effect was stronger amongst individuals with a baseline diagnosis of 

psychosis than individuals in the general population (van Os et al.).   

 Overall, the above examination of research regarding the relationship 

between cannabis use and the onset of schizophrenia indicates there is growing 

evidence from prospective studies that cannabis use can produce schizophrenia in 

individuals without identified risk of schizophrenia (Allebeck, 1991; Allebeck et 

al., 1993; Andreasson et al., 1987; Andreasson et al., 1989; Ghodse, 1986; 

Thornicroft, 1990; van Os et al., 2002).  Cannabis use and dependence has also 

been found to be associated with significantly greater risk of psychotic symptoms 

and a diagnosis of psychosis in vulnerable or high-risk individuals (Curry et al., 

1999; Miller et al., 2001; van Os et al., 2002).  However, a number of 

methodological problems have been noted and definitive conclusions regarding 
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the influence of cannabis or other substance use on the onset of schizophrenia 

are yet to be determined.  Clearly, well-controlled longitudinal studies from 

childhood to adulthood are required to further explore the possible etiological role 

of cannabis in schizophrenia (Boutros & Bowers, 1996; Thornicroft, 1990). 

 

2.3.1.3  Cannabis Use Exacerbates Psychotic Symptoms 

A number of retrospective studies have attempted to ascertain whether 

cannabis use influences the course of psychosis (see Table 2-1).  Negrete et al. 

(1986) examined the relationship between positive psychotic symptoms and 

cannabis use amongst 137 patients with schizophrenia.  Active cannabis users 

(used in the past 6 months) experienced more severe paranoid and hallucinatory 

symptoms than past-users and non-users even when the influences of other factors 

(e.g., use of other substances, duration of illness, gender and age) were controlled 

for.  However, standardised measures of cannabis use and psychotic symptoms 

were not used and all information was derived from chart entries alone.   

Three studies used standardized measures of positive and negative symptoms to 

further explore the relationship between cannabis use and psychotic symptoms.  

Cleghorn et al. (1991) found schizophrenic patients with a history of  

substance abuse (n = 38, primarily cannabis users) had more severe positive 

(hallucinations, delusions, thought disorder) and negative symptoms measured by 

the Schedule for Affective Disorders (SADS, Endicott & Spitzer, 1978) than 

patients without a history of substance use (n = 25).  In contrast when the 

influence of cannabis use alone was examined no statistically differences on 

measures of symptomatology (SAPS, SANS) were found between people with  
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Table 2-1   

Summary of Retrospective Studies of the Influence of Substance Use on Psychotic Symptoms 

Authors Method Results 
(Negrete et 
al., 1986)  

Participants 
n = 137 schizophrenia  
 
Measures  
Chart records of cannabis use & symptom 
severity; urine drug tests  
 

Substance use 
 C+: 18% active (previous 6 mths); 37.2% 
past users;   
C-: 44.8% never used  
 
Results 
C+ active ↑severity delusions,  & 
hallucinations, ↑ hospital visits than C+ 
past and C- (controlled for other drug use, 
illness duration, gender and age) 
 

(Peralta & 
Cuesta, 
1992)  

Participants 
n = 95 DSM-III-R schizophrenia  
 
Measures 
SAPS & SANS 
Baseline: no sig differences in symptom 
intensity, age or number of previous 
hospitalisations  
 

Substance use 
C+: n = 23 at least once a week for past 
year  (52% used other drugs) 
C-: n = 72 (11% used other drugs) 
 
Results 
SAPS: No sig differences  
SANS: C- sig ↑ on alogia    
Correlations: severity of C+ sig positive 
correlation with SAPS delusions (r = .48, 
p<.05) & total SAPS score (r = .52, p 
<.01);  

(Sembhi & 
Lee, 1999) 

Participants 
n = 35 positive screen for psychosis 
 
Measures 
Psychosis screen: 1 of 6 delusions, 
hallucinations, bizarre behaviour, lack of 
insight, perplexed, lost touch with reality in 
past mth; self report questionnaire of 
substance use, BPRS, urine drug screens  

Substance use 
C+: 31% positive urine for THC 
 
Results 
No sig differences in demographics, 
illness variables for C+ & C- 
C+ sig ↓ BPRS conceptual 
disorganization, suspiciousness and 
unusual thought content  

(Cleghorn 
et al., 1991)  

Participants 
n = 63 DSM-III (1980) schizophrenia 
 
Measures 
SADS;   
Baseline: no sig differences in 
demographic, symptom severity between 
medicated and unmediated groups  
 
  

Substance use 
S+: n = 38 ‘street’ drug abusers (18 
moderate, 16 severe; cannabis most 
common) (16 unmedicated) 
S-: n = 25 (27 unmedicated)  
 
Results 
SADS positive symptoms: severe S+  
(unmedicated) sig ↑ thought disorder than 
S-; S+ (medicated) sig ↑ hallucinations & 
delusions than S- & mild/moderate S+  
SADS negative symptoms: severe S+  
(unmedicated) sig ↑ alogia than S-  
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Table 2-1 (continued) 
 

Authors Method Results 
(Brunette et 
al., 1997) 

Participants 
n = 172 outpatients with comorbid 
schizophrenia/schizoaffective and substance 
abuse/dependence receiving treatment 
 
Measures 
Substance use: SCID, ASI, time line follow 
back & urine drug tests  
Symptom Severity: SCID number of 
symptoms of delusions, hallucinations and 
other symptoms of schizophrenia (e.g., 
blunted affect) 

Substance use 
C+ disorder:  44% current, 88% lifetime 
dependence 
A+ disorder: 83% current, 88% lifetime 
dependence 
S+ disorder: 6% current, 23% lifetime 
dependence  
 
Results 
C+ sig correlated with ↑ severity 
delusions, hallucinations and depression.  
A+: sig correlated with ↑ depression  

(Addington 
& 
Addington, 
1998) 

Participants 
n = 113 DSM-III-R schizophrenia; 
outpatients 
 
 Measures 
SCID Schizophrenia/substance use sections; 
PANSS 
 

Substance use 
S+ current dependence:  n = 33 (12 
alcohol, 5 cannabis, both 12)  
Sp dependence (3 yrs before or 5 yrs after 
onset of psychosis): n = 29  
S-: n = 51 
 
Results 
Sp sig younger at age of onset than S- 
S+ sig ↓ quality of life than S- & Sp S= 
& Sp ↓ negative symptoms than S-  

(Dixon, 
Haas, 
Weiden, 
Sweeney, 
& Frances, 
1991)  

Participants 
n = 83 DSM-III-R 
schizophrenia/schizoaffective or 
schizophreniform;  
Screened for brief drug related psychosis 
 
Measures 
SADS, BPRS, SANS, GAS at admission & 
discharge, PAS  
 
 
 
 

Substance use 
 S+: n = 40 DSM-III-R drug 
abuse/dependence (23 cannabis, 14 
alcohol; 9 cocaine, 21 poly substance 
users)   
48% cannabis, alcohol or cocaine 
abuse/dependence daily users for > 2 yrs.  
 
Results 
Admission: No sig differences on GAS, 
SANS; BPRS  
S+ sig ↓ severity of thought disorder, 
paranoia, anergia 
Discharge: S+ sig ↓ SANS affective 
flattening, BPRS total score, thought 
disorder, paranoia anergia  
S+ & Sp sig ↓ paranoia than S-  

Note. sig: significant; +: use; -: non use; p: past use; C: cannabis; S: substance; A: alcohol; ↑: 
higher/increased; ↓: lower/decreased; mth: month; yr: year; BPRS: Brief Psychiatric Rating 
Scale (Overall & Gorham, 1962); SAPS: Scale for the Assessment of Positive Symptoms 
(Andreasen, 1984); SANS: Scale for the Assessment of Negative Symptoms (Andreasen, 
1983); ASI: Addiction Severity Index (McLennan, 1980); GAS: Global Assessment Scale 
(Endicott, Spitzer, Fleiss, & Cohen, 1976); PAS: Premorbid Adjustment Scale (Cannon-Spoor, 
1982). 
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schizophrenia who had used cannabis weekly for the past year (n = 23) and 

those who had not (n = 72) (Peralta & Cuesta, 1992).  However, the intensity of 

cannabis use was positively correlated with the severity of SAPS delusions and 

the SAPS total score.  This study relied upon retrospective self-report of the 

presence of at least weekly cannabis use in the previous 12 months and the non-

using group may have included individuals who were regular users of cannabis 

(<weekly).  Finally, Sembhi and Lee (1999) found 11 patients with THC positive 

urine had significantly less BPRS conceptual disorganization, suspiciousness and 

unusual thought content than 24 patients with negative tests.  However, this study 

had a small sample size and did not confirm participants had a diagnosis of 

psychosis using structured clinical interviews. 

In an attempt to improve upon the methodological difficulties of earlier 

studies Brunette et al. (1997) used multimodal standardised measures of 

substance use in a large cohort of outpatients with comorbid schizophrenia and 

substance abuse (n = 172; 44% current diagnosis of cannabis dependence).  

Participants who met diagnostic criteria for a current cannabis use disorder had 

significantly more severe delusions, hallucinations and depression at admission 

than those who did not.   However, the severity of psychotic symptoms were 

not measured using standardized measures.  Instead the number of psychotic 

symptoms was recorded from the Structured Clinical Interview for DSM-III-R 

(SCID, Spitzer, Endicott, & Robins, 1978) limiting the generalisability of these 

findings.    

Only two studies have used standardized measures of both substance 

use and psychotic symptoms.  Dixon et al. (1991) assessed the symptoms of 83 
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participants who had met DSM-III-R criteria for psychotic disorders according 

to the SCID.  There were no significant differences between recent abusers 

(within past 6 months), past drug abusers and non-drug abusers at admission on 

the BPRS or SANS.  At discharge, drug abusers had significantly lower scores 

on positive (BPRS thought disorder, suspiciousness) and negative symptoms 

(SANS affective flattening, BPRS anergia) than non-users.  Addington and 

Addington (1998) compared the psychotic symptoms of 33 current (mainly 

alcohol and cannabis), 29 past and 51 non-substance users with comorbid 

schizophrenia.  Current substance users had fewer PANSS negative symptoms 

than the non-using group but there were no significant differences on the 

PANSS positive or general psychopathology scales.  However, neither of these 

studies examined the influence of cannabis use alone, as participants used a 

range of substances that may influence psychotic symptomatology.  

In summary, there is some evidence that cannabis use is associated with 

more severe positive psychotic symptoms.  However, the conclusions which 

can be drawn from these studies are limited by their cross sectional nature and 

they have typically not used standardised measures of psychotic symptoms and 

cannabis use.  To date, no study has examined the influence of cannabis use on 

psychotic symptoms using standardized measures of cannabis use and 

psychotic symptoms. 

A small number of prospective studies have examined the relationship 

between cannabis abuse and/or dependence and the symptoms of schizophrenia 

(see Table 2-2).  In a unique experimental study D’Souza, et al. (2000) 

compared cannabinoid sensitivity in a sample of schizophrenics and controls 
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by administering intravenous (IV) THC over a 3–day period.  Using 

standardised IV administration of cannabis and standardised symptom 

measures of positive and negative symptoms (i.e., PANSS) they found 

increased positive symptom scores in schizophrenics compared to normal 

controls.  Intravenous cannabis increased negative symptoms and perceptual 

alterations in both groups.   

A handful of longer-term prospective studies with follow-up periods 

between 12 and 24 months have been conducted.  Jablensky et al. (1991) 

monitored 1078 first episode patients with schizophrenia from 10 countries, over a 

2 year time period.  Follow-up at 12 and 24 months indicated the use of ‘street 

drugs’ (mainly cannabis and cocaine) was predictive of poorer course and 

outcome of psychosis including a higher number of psychotic and non-psychotic 

episodes, a longer proportion of time impaired by psychotic symptoms and less 

time in remission.  However, ‘street drug’ users were on anti-psychotic 

medication for a significantly shorter percentage of time during the follow-up 

period.  Symptoms were only assessed at 12 and 24 months and the study relied 

on retrospective reports of whether participants had used alcohol and other drugs 

in the 12 months prior to the index episode. 

Caspari (1999) followed up 39 schizophrenic patients with a  

history of cannabis abuse and 39 non-substance abusing schizophrenics for a 

mean of 5 years.  The symptom profile of cannabis users and non-users was 

similar at follow-up with cannabis abusers only scoring significantly higher on  
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Table 2-2  

Summary of Prospective Studies of the Influence of Substance Use on Psychotic Symptoms 

Authors Method Results  
(D' Souza 
et al., 2000) 

Participants 
Individuals with schizophrenia and controls 
(number not stated) 
 
Measures 
Administered standardized dose of 
intravenous (IV) THC & placebo over a 3–
day period; PANSS  
Follow up: 3 days 

Results  
THC ↑ PANSS positive symptom scores in 
schizophrenics, induced positive psychotic 
symptoms in controls  
   

(Hamera et 
al., 1995) 

Participants 
n = 17 medicated, outpatient, 
schizophrenia/schizoaffective disorder with 
history of substance abuse 
S+: at least weekly alcohol and/or drug use; 
at least 1 lifetime alcohol and/or drug abuse 
or dependency disorder (14 alcohol, 12 
cannabis) 
 
Measures 
Daily self ratings of symptom distress, 
substance use and medication compliance 
for 12 weeks, SCID (mood and psychotic 
sections), random urine samples  
Follow up: 12 wks 

Substance use: 
n = 17 caffeine, n = 16 A+, n = 9 C+, n = 3 
Amph+   
 
Results 
Time series analysis: ↓ in nicotine use 
following an ↑ in prodromal symptom 
distress 
Controlled for compliance with neuroleptics 

(Linszen, 
Dingemans, 
& Lenior, 
1994) 

Participants 
n = 93 DSM-III-R recent onset 
schizophrenia;  
Living with or in close contact with parents 
or other relatives 
C+ abusers: daily or almost daily use prior 
to admission (reported by patient, parent, 
case notes) and during 12 mth outpatient 
phase (patient & treatment staff)  
(recorded mthly) 
Follow up: 12 mth 
Measures 
BPRS mthly ratings (mean over 12 mths on 
anergy (negative symptoms) affective 
(anxiety and depression factor), psychotic 
symptoms; SADS; UCLA criteria of relapse 

Substance use: 
C+ abusers: n = 24 
C-: n = 69 
Heavy C+: n = 13 (> 1 cigarette of 
cannabis/day) 
Mild C+: n = 11 (at least 1 cigarette of 
cannabis/week) 
 
Results 
C+ relapsed to psychotic symptoms sooner 
& more frequently; Heavy C+ relapsed 
earlier & more often than mild C+; Mild C+ 
relapsed sooner & more often than C-. 
No main effect for negative or affective 
symptoms 
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Table 2-2 (continued) 
 

Authors Method Results  
(Jablensky 
et al., 
1991) 

Participants 
n = 1078 first episode psychosis (at least 1 
psychotic symptom in past 12 mths or 2 
prodromal symptoms; 1st in lifetime contact 
with psychiatric hospital in past 3 mths) 
S+: history of street drug use in the past 12 
mths 
 
Measures 
Assessment: PSE, DPS, PPHS; consensus 
diagnosis – 2 investigators & CATEGO  
Follow-up: 1 - 2 years (78.2% follow-up 
rate), assessed at follow-up only, PSE, 
Follow Up-PPHS (symptoms, treatment and 
social variables on a mth by mth basis) 
Sig ↑ number of street drug users dropped 
out 
Follow up: 24 mths 

Substance use 
A+: 57% of male patients 
S+: 14% of total population (mostly 
cannabis and cocaine) 
 
Results 
S+ predictive of: ↑ number of psychotic and 
non-psychotic episodes & time spent 
psychotic; ↓ time spent with unimpaired 
social functioning & in remission (symptom 
free) during the follow-up period.    
  
 

(Fischer, 
Owen, & 
Cuffel, 
1996) 

Participants 
n = 139 rural and urban schizophrenics 
 
Measures 
BPRS; SCID (S+ in past mth) 
Follow up: 6 mths 

Substance abuse 
Follow-up: 16% rural, 6% urban 
 
Results 
S+ at 6 mths not baseline, rural residence, 
less contact community services predictive 
of ↑ BPRS symptom severity 

(Caspari, 
1999) 

Participants 
n = 39 C+ schizophrenic patients, n = 39 S-
schizophrenic patients (matched for age, 
gender, year of admission); 59% first 
episode; 68% follow-up rate 
C+ current cannabis abuse: several mths 
regular cannabis use + ↓ social functioning 
 
Measures 
BPRS; AMDP; GAS 
Follow-up: 68.7+/- 28.3 mths 

Substance use 
30% current C+ at follow-up 
22% A+ (ceased C+). Nil controls C+ 
 
Results 
C+ sig ↓ rehospitalisations, psychosocial 
functioning, sig ↑ BPRS thought 
disturbance, AMDP hostility 

Note. sig: significant; +: use; -: non use; C: cannabis; S: substance; A: alcohol; ↑: higher/increased; 
↓: lower/decreased; PSE: Present State Examination (Wing, Cooper, & Sartorius, 1974); DPS: 
Diagnostic and Prognostic Schedule (Jablensky et al., 1991); PPHS: Psychiatric and Personality 
History Schedule (Jablensky et al., 1991); CATEGO: computer program based on PSE (Wing, 
1976). 
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measures of thought disturbance (BPRS) and hostility (as measured by the 

Arbeitsgemeinschaft fur Methodik und Dokumenation in der Psychiatrie, 1995, 

AMDP).  Fischer, Owen and Cuffel (1996) found substance use status at 6 

months follow-up was predictive of symptom severity (BPRS total score) 

amongst 139 urban and rural schizophrenics.  However, the influence of 

ongoing cannabis use on symptoms severity was not examined as cannabis use 

was only assessed at admission and follow up in both of these studies.  

Linszen et al. (1994) conducted 12 monthly assessments of the 

psychotic symptoms and cannabis use of 93 outpatients with recent-onset 

schizophrenia.  Twenty-four of the 93 participants were cannabis abusers (11 at 

least weekly, 13 daily users).  Daily and at least weekly cannabis users relapsed 

to positive psychotic symptoms (BPRS unusual thought content, hallucinations 

and conceptual disorganisation items) sooner and had more frequent relapses 

than non-cannabis users (Linszen, Dingemans, & Lenior, 1994).  These effects 

remained significant even after multivariate adjustment for the level of 

premorbid adjustment and alcohol and other drug use.  There was no main 

effect for negative (anergy) or affective (anxiety and depression) symptoms 

(Linszen, Dingemans, & Lenior, 1994).  However, as cannabis use was only 

monitored on a monthly basis it is not possible to determine the influence of 

continuous cannabis use on psychotic symptoms or relapse.  

Only one study has examined the influence of ongoing cannabis and 

other substance use on symptoms.  Hamera et al. (1995) investigated the 

relationship between psychotic symptoms and the use of a range of 

psychoactive drugs including cannabis, nicotine, caffeine and alcohol.  
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Seventeen outpatients with schizophrenia who reported a history of substance 

abuse, completed daily ratings of symptoms, substance use and medication 

compliance over 12 weeks.  Using time series analysis, Hamera et al. (1995) 

found a decrease in nicotine use following an increase in prodromal symptom 

distress (idiosyncratic psychotic or non-psychotic symptoms).  However, the 

sample size in this study was small, it relied on patient self report of symptoms 

and it only followed up participants for a 12 week period.  Further, there was 

relatively little self reported drug use in the sample with no participant 

reporting any drug use other than nicotine or caffeine on a daily basis (Hamera 

et al., 1995).     

In summary, only a handful of studies have prospectively examined the  

influence of cannabis use on psychotic symptoms (see Table 2-2).  Results of two 

longer-term studies with follow-up periods between 12 and 24 months have 

suggested that cannabis use exacerbates positive psychotic symptoms (Jablensky 

et al., 1991; Linszen, Dingemans, & Lenior, 1994).  However, cannabis use and 

symptoms were only measured at assessment and follow-up or on a monthly basis 

in these studies.  The only study in which cannabis and other drug use was 

continuously monitored was confounded due to the little self-reported use of 

cannabis (Hamera et al., 1995).  Clearly, more prospective studies that monitor the 

influence of ongoing cannabis use on symptoms over a longer period of time are 

required.   
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2.3.1.4  Overall Conclusion: Symptom Causation Models 

The above examination of the relationship between cannabis use and 

schizophrenia indicates there is some evidence that cannabis abuse can produce 

a brief reactive psychosis (‘cannabis psychosis’) and exacerbate psychotic 

symptoms.  The evidence that it precipitates the onset of schizophrenia in 

unsusceptible individuals is less convincing, although recent evidence has 

emerged suggesting cannabis use is related to increased risk of the 

development of schizophrenia in vulnerable individuals.  It is difficult to 

determine the relationship between cannabis use and schizophrenia due to the 

methodological problems of studies conducted to date.  In particular, there are 

five key methodological issues that need to be addressed in future research 

including the need for:  

1. More well controlled longitudinal studies to further explore the 

relationship between cannabis and other substance use with 

psychotic symptoms. 

2. The use of standardised diagnostic and assessment tools to confirm 

psychiatric diagnoses and measure substance use and symptoms. 

3. Distinguish between cannabis use, abuse and dependence and poly 

substance users.  

4. Regular monitoring of ongoing cannabis, other substance use and 

symptoms during follow-up in order to assess the acute relationship 

between cannabis and other substance use and symptoms. 
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5. Assessment and monitoring of other factors that may be associated 

with the onset and course of psychosis (e.g., family history of 

psychosis, stress) during follow up. 

  

2.3.2 Common Factor Models 

The common factor model of the relationship between cannabis use and 

schizophrenia posits that certain risk factors result in a shared vulnerability to 

psychotic and substance use disorders (Mueser et al., 1998).  Studies examining 

demographic, clinical, social and personality characteristics of substance users 

with schizophrenia have identified a number of common risk factors (see Table 

2-3 for a summary).   

 Substance using schizophrenics have tended to be younger (Drake et al., 

1990; Negrete et al., 1986; Siris et al., 1988), are more likely to be male (Cuffel, 

Heithoff, & Lawson, 1993; Mueser et al., 1990; Negrete et al., 1986), come from 

low socio-economic backgrounds (Drake et al., 1990; Mueser et al., 1990) and 

have more criminal charges (Fowler et al., 1998).  Less consistent findings were 

found for the marital status, ethnicity and living arrangements of participants.  For 

example, Fowler et al. (1998) found current substance users were more likely to 

be single and have more accommodation changes than non-users, whilst Mueser et 

al. (1990) found no differences in these variables.  Individuals with a serious 

mental illness and a cannabis use disorder were found to be younger, male, had 

never married, had lower levels of education and lived with their families (Mueser 

et al., 2000). 
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Table 2-3  

Summary of Studies Examining Correlates of Substance Use in Schizophrenia 

Authors Method Results 
(Negrete 
et al., 
1986) 

Participants 
n = 137 schizophrenia  
 
Measures  
Chart records of C use & symptom 
severity; urine drug tests  

Substance use 
 C+: 18% active (previous 6 mths); 37.2% past users;   
C-: 44.8% never used  
 
 Results 
C+: sig ↑ male; C- ↑ age, yrs in treatment 
 

(Cuffel et 
al., 1993) 

Participants  
n = 231 DSM-III 
schizophrenia/schizophreniform  
 
Measures 
DIS 

Substance Use 
31% A+ or C+; 14% Poly+ 
Results 
Correlates:  A+, C+, Poly+ sig ↑ younger, male, 
depressive symptoms than S- 
No sig differences: SES, ethnicity, psychiatric emergency 
treatment or inpatient hospitalization 

(Dixon et 
al., 1991) 

Participants 
n = 83 DSM-III-R schizophrenia, 
schizoaffective schizophreniform 
Recent drug abusers (past 6 mths) 
 
Measures 
Demographics, BPRS, SANS, 
GAS at admission & discharge, 
PAS 

Results 
Correlates: No sig differences on age, sex, race, marital 
status, living arrangements, education, psychosocial 
adjustment, occupational functioning, age at onset, 
number of previous hospital admissions 
S+: sig ↑ sexual adjustment, ↓ scholastic adaption  

(Mueser 
et al., 
1990) 

Participants 
n = 140 schizophrenia, 
schizoaffective, schizophreniform  
 
Measures 
SCID; BPRS; SANS 

Substance use 
Substance abuse: 47% A+, 42% C+; 25% Amph+; 18% 
H+; 7% sedatives; 4% O+  
 
Results 
Correlates: S+ male gender, age & race, SES 
No correlation with marital status, legal status, living 
arrangements  
C+ abuse: ↓ hospitalizations 
Amph+ abuse: earlier age at first hospitalisation  

 (Mueser, 
Yarnold 
et al., 
1992) 

Participants 
n = 263 severely mentally ill 
patients (60% schizophrenia or 
schizoaffective disorder) 
 
Measures 
DSM-III-R criteria based on 
interviews 

Substance use 
Lifetime substance use disorders: 
Schizophrenia - 45% A+, 22% C+, 29% cocaine, 14% 
Amph+ 
Schizoaffective – 42% A+, 8% C+, 17% cocaine, 10% 
Amph+ 
 
Results 
Correlates: S+ male gender, never married, younger age, 
↓ yrs of education 
C+: never married, younger age 
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Table 2-3 (continued) 

Authors Method Results 
(Fowler 
et al., 
1998) 

Participants 
n = 194 schizophrenia, 
schizoaffective or 
schizophreniform; outpatients  
 
Measures 
SCID-R: DSM-III-R diagnoses of 
Psychotic and Substance use 
disorders; SCL-R; Urine Analysis 

Results  
Correlates: current S+ sig ↑ criminal charges, tobacco use 
than past S+; current S+ sig ↑ accommodation changes, 
younger age of onset, higher caffeine intake and 
symptom severity than S- 
Past & current S+: sig ↑ younger, male, single, criminal 
charges, smoked, higher anxiety than S-   
No sig differences on education, residence, social 
support, hospital admissions, suicide attempts, 
antipsychotic dose, personal hopefulness. 

(Mueser 
et al., 
1999) 

Participants 
n = 293 Severely mentally ill 
patients  
 
Measures 
SCID; CRS ; AUDIT 

Results 
CD: 8.2%; Adult ASPD: 8.5%; Full ASPD: 6.5% 
Correlates: Full ASPD: ↑ risk of recent & lifetime S+; 
3.96 times risk of C+ lifetime (48%); 6.95 times risk of 
C+ recent (36%); all D & A measures (scored higher on 
all except AUDIT); more D & A treatment in past 6 mths 
than CD/Adult ASPD only; father’s history of D & A 
disorders 
 

(Mueser 
et al., 
2000) 

Participants 
n=325 Severely mentally ill 
psychiatric patients (53% 
schizophrenia or schizoaffective 
disorder 
 
Measures 
SCID; CRS 

Substance use 
Lifetime substance use disorders: 
Schizophrenia - 43% A+, 26% C+, 12% cocaine, 3% 
Amph+ 
Schizoaffective – 51% A+, 29% C+, 7% cocaine, 4% 
Amph+ 
Results 
Correlates: Lifetime C+ disorder: younger age, <12 yrs 
education, >0 days incarcerated, 1 or <1 hospitalisations 
past 6 mths, >0 CD symptoms, >1 ASPD symptoms, 
male gender, voluntary patient, diagnosis of 
schizophrenia or schizoaffective disorder, living with 
family  

Note. sig: significant; +: use; -: non use; C: cannabis; S: substance; A: alcohol; mth: month; yr: 
year; ↑: higher/increased; ↓: lower/decreased; Amph: amphetamine/stimulant use; D & A: drug & 
alcohol; DIS: Diagnostic Interview Schedule (Robins, Helzer, & Croughan, 1981); SCL-R: 
Symptom Checklist Revised (Derogatis, 1994); CRS: Clinician Rating Scales of Drug and Alcohol 
Use (Drake et al., 1990); AUDIT: Alcohol Use Disorders Identification Test (Saunders, Aasland, 
Babor, de le Fuente, & Grant, 1993). 
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A number of clinical characteristics of people with schizophrenia have  

also been found to differentiate substance users from non-users.  Mueser and 

colleagues (1990) reported that substance-using schizophrenics had fewer 

hospitalizations.  There are also reports that substance users are younger at the 

time of first hospital admission (Cuffel et al., 1993; Dixon et al., 1991; Fowler et 

al., 1998; Mueser et al., 1990; Turner & Tsuang, 1990) and less compliant with 

medication (Hafner et al., 1999; Kashner, Rader, & Rodell, 1991; Pristich & 

Smith, 1990).  However, these findings have not consistently been found (Dixon 

et al., 1991; Fowler et al., 1998).  With regard to cannabis use, severely mentally 

ill patients with a lifetime diagnosis of cannabis use disorder were found to have 

fewer hospitalizations and were more likely to have a diagnosis of schizophrenia 

or schizoaffective disorder than a mood disorder (Mueser et al., 2000).    

 The level of social functioning of people with schizophrenia may also 

differentiate substance users and non-users.  There is also a growing body of 

evidence suggesting that substance abusing schizophrenics have higher levels of 

premorbid adjustment than non-users (Arndt et al., 1992; Breakey, Goodell, 

Lorenz, & McHugh, 1974; Ritzler, Strauss, Vanord, & Kokes, 1977; Tsuang, 

Simpson, & Krontol, 1982).  However, a small number of studies have found 

substance-using schizophrenics to have lower levels of premorbid adjustment than 

non-users (Dixon et al., 1991; Linszen, Dingemans, & Lenior, 1994) and lower 

scores on measures of quality of life (Addington & Addington, 1998).   

 Antisocial Personality Disorder (ASPD) has recently emerged as a possible 

factor related to substance misuse severity in schizophrenia (Mueser et al., 1998).  

There is a high level of comorbidity between ASPD and substance use disorders, 
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with two studies finding more than twice the rate of the general population 

(Mueser et al., 1999; Regier et al., 1990).  There are also higher rates of substance 

misuse disorders amongst patients with a comorbid psychotic (schizophrenia or 

schizoaffective) disorder and ASPD than patients without ASPD (Caton, 1995; 

Mueser et al., 1997).  A study of 293 patients with severe mental illnesses found 

48% and 36% of patients with comorbid ASPD had a lifetime and current 

diagnosis of a cannabis use disorder respectively.  This represented almost 4 and 7 

times the risk of a cannabis use disorder respectively compared to participants 

with severe mental illness alone.  Dually diagnosed patients with ASPD are also 

more likely to have family history of and more severe course and outcome of both 

substance use disorders and schizophrenia (Mueser et al., 1997; Mueser et al., 

1999).  

 A multitude of factors have emerged as common risk factors in 

schizophrenia and substance use disorders including demographic, clinical, and 

social and personality variables.  Clearly, multiple risk factor models which 

subsume factors associated with comorbidity as well as specific risk factors that 

are associated with substance use and schizophrenia are required to further 

develop the understanding of the course and outcome of psychosis (Mueser et al., 

1998).   

 

2.3.3 Symptom Alleviation Model 

The symptom alleviation model of the relationship between cannabis use 

and schizophrenia proposes that psychosis may be a contributory cause to 

cannabis use.  Individuals with schizophrenia may use cannabis in an attempt to 
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alleviate positive and negative psychotic symptoms, depression and anxiety and 

the side effects of neuroleptic medication (Bartels & Drake, 1988; Taylor & 

Warner, 1994).  

 A number of studies have examined motives or reasons for substance use 

in people with schizophrenia (see Table 2-4).  For example, Test, Wallisch, 

Allness and Ripp (1989) found substance use was related to the relief of anxiety 

and boredom amongst 27 patients with psychotic disorders.   Similar findings 

have been reported in several other studies with one study reporting 80% of 

participants took substances to relieve dysphoria and anxiety (Baigent et al., 1995; 

Dixon et al., 1989; Warner et al., 1994).  Cannabis use has also been associated 

with increased psychotic symptoms.  Three studies of cannabis users with 

psychosis reported it exacerbated negative psychotic symptoms and positive 

psychotic symptoms including paranoia and hallucinations as well as relieving 

affective symptoms (Baigent et al., 1995; Dixon et al., 1989; Warner et al., 1994).     

 Recent research has drawn on the construct of drug outcome expectancies to  

examine individuals’ beliefs about the consequences or outcomes of drug use 

(Mueser et al., 1995; Young & Oei, 2000).  Alcohol, cannabis and cocaine 

outcome expectancies have been found to be predictive of current and future drug 

use (Aas, Klepp, Laberg, & Aaro, 1995; Brown, 1993; Goldman, Brown, & 

Christiansen, 1989; Schafer & Brown, 1993).  Mueser et al. (1995) used the 

Marijuana Effect Expectancy Questionnaire (MEEQ, Schafer & Brown, 1993) to 

examine outcome expectancies for substance use amongst individuals with a  
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Table 2-4  

Summary of Studies Examining Reasons for Substance Use amongst People with Schizophrenia 

Authors Method Results 
(Test et al., 
1989) 

Participants 
n = 72 schizophrenia, 
schizoaffective (RDC) or 
schizotypal personality 
disorder (DSM-III); less than 
12 mths inpatient status 

Substance use 
A-: 14.3%, A+: 85.7% (9.5% daily) 
C-: 51.6% C+: 48.4% (9.7% daily) 
 
Results                                                                  Most 
                                               A reason significant reason   

To relieve boredom                 17 (63.0%)         5 (19.2%) 
Something to do with friends  12 (44.4%)         5 (19.2%) 
Less anxious                            12 (44.4%)         4 (15.4%) 

(Dixon et 
al., 1991) 

Participants 
n = 83 DSM-III-R 
schizophrenia, schizoaffective, 
schizophreniform 
S+: met criteria in past 6 mths. 
 
Measures 
BPRS, SANS, GAS at 
admission & discharge, PAS   
Subjective reports of direction 
of symptoms, Reasons for Use: 
series of statements 

Substance use 
S+: n = 40 DSM-III-R drug abuse/dependence (23 C+, 
14 A+, 9 Amph+, 21 Poly+).   
 
Results 
Subjective effects: C+ ↓ depression, anxiety; ↑ energy, 
suspiciousness; ↑↓ hallucinations, trust 
Amph+: ↓ depression, trust; ↑ anxiety, energy; ↑↓ 
suspiciousness, hallucinations 
A+: ↓ anxiety, depression, energy; ↑calm; ↑↓ 
suspiciousness 
Reasons for Use: no sig differences for drug type; 72% 
used drugs to get high, decrease depression; 64% relax; 
62% increase pleasure 

(Baigent et 
al., 1995) 

Participants 
n = 53 DSM-III-R dual 
diagnosis of substance use and 
schizophrenia (40% abused 
mainly cannabis)  
 
Measures 
BSI; SSAS; Reasons for use: 
open ended questions; Effects 
of substance use: 5 point 
severity scale  
 

Substance use 
C+: n = 21; A+: n = 26; Amph+: n = 4; O+: n = 1; 68% 
+ve urine drug screens  
 
Results 
Reasons for use: 54% peer pressure; 31% ↓ dysphoria 
depression or anxiety; 13% experimentation 
Effects of Substance abuse:  
C+ (n = 35) ↑ positive & negative symptoms cf. A+ & 
Amph+;  
C+ ↓ anxiety, boredom & ↑ social contact.   
Amph+ (n = 10) ↓ negative symptoms, ↑ thought clarity 
A+ (n = 41) ↑ negative symptoms 

(Mueser et 
al., 1995) 

Participants 
n = 70 DSM-III-R 
schizophrenia or  
schizoaffective disorder; (53% 
using SCID); inpatients & 
outpatients 
 
Measures 
SCID; MEEQ; DMM; AEEQ; 
CEEQ 

Results 
Expectancies: comorbid schizophrenia & SUD ↑ C+ 
expectancies for social & sexual facilitation, perceptual 
& cognitive enhancement, craving & physical effects; 
more strongly related to drug rather than alcohol use 
disorders  
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Table 2-4 (continued) 
 

Authors Method Results 
(Warner et 
al., 1994) 

Participants 
n = 55 schizophrenia, bipolar 
disorder or schizoaffective 
disorder outpatients   
 
Measures 
BPRS, self and independent 
reports of recent S+ use & 
estimates of medication 
compliance 

Substance Use: Lifetime prevalence C+ 89.1%; H+ 
61.8%; Amph+ 60%; O+ 45.5%; A+ 92.7%  
 
Results 
Reasons for Use: ↑ social interaction (72.7%), improve 
sleep (45.5%) & self esteem (43.6%); ↓ anxiety (61.8%), 
boredom (58.2%) & depression (47.3%) 
Effects of S+: C+ ↓ anxiety, depression, insomnia, 
physical discomfort & hospitalisations; ↑ paranoia & 
hallucinations in the prior 3 months 

Note. +: use; -: non use; mth: month; C: cannabis; S: substance; A: alcohol; Amph: amphetamine/ 
stimulant/cocaine use; Poly: polysubstance; ↑: higher/increased; ↓: lower/decreased; RDC: 
Research Diagnostic Criteria (Spitzer et al., 1978); BSI: Brief Symptom Inventory (Derogatis & 
Melisaratos, 1983); SSAS: Schizophrenia/Substance Abuse Interview Schedule (Baigent et al., 
1995); DMM: Drinking Motives Measure (Cooper, Russell, Skinner, Frone, & Mudar, 1992); 
AEEQ: Alcohol Effect Expectancy Questionnaire (Brown, Christiansen, & Goldman, 1987); 
CEEQ: Cocaine Effect Expectancy Questionnaire (Schafer & Brown, 1993). 
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comorbid substance use disorder and schizophrenia.  Expectations for social 

and sexual facilitation, perceptual and cognitive enhancement, as well as craving 

and physical effects from cannabis use were significantly higher amongst patients 

with schizophrenia who had a comorbid substance use disorder compared to those 

who did not.  These findings suggest participants may have used cannabis for 

perceptual and cognitive enhancement (e.g., I feel I can focus on things better), 

providing some support for the symptom alleviation model (Khantzian, 1997).  

However, no significant differences were evident on the other three subscales of 

the MEEQ including the relaxation and tension reduction scale.   

 Overall, the above review of self reported reasons for drug use indicates 

that people with schizophrenia reported using cannabis to relieve unpleasant 

affective symptoms (e.g., depression, anxiety, boredom), despite increases in 

positive psychotic symptoms.  These findings provide some evidence for the 

symptom alleviation model.   However, the retrospective nature of these studies 

limits the conclusions that can be drawn.  To date, no longitudinal studies have 

examined the influence of psychotic symptoms on cannabis or other substance 

use.   

 
 

2.4 The Temporal Sequence of Onset of Cannabis Use and Psychosis 

 A number of studies have examined the temporal sequence of onset of 

substance use and schizophrenia in examining the competing hypotheses 

regarding the relationship between them.  These studies are summarised in Table 

2-5.  Studies have most consistently found substance misuse preceded the onset of 

schizophrenia, the majority by at least one year, several by time periods in excess  
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of 5 years (Allebeck et al., 1993; Arndt et al., 1992; Baigent et al., 1995; 

Cleghorn et al., 1991; Linszen, Dingemans, & Lenior, 1994; Mueser et al., 1995; 

Taylor & Warner, 1994).  Comparatively small numbers of participants 

experienced the onset of substance misuse after the onset or in the same year as 

the onset of schizophrenia (Allebeck et al., 1993; Taylor & Warner, 1994).   

 Hambrecht and Häfner (2000, p.469) criticized the above  

studies for oversimplifying the onset of schizophrenia by “defining the onset of 

schizophrenia as the onset of psychotic symptoms”.  They argued the onset of 

schizophrenia is a gradual process, as the majority of schizophrenic disorders have 

an insidious onset.  Further, most of the above studies used small sample sizes, did 

not used semi-structured interviews to elicit information or use first admission or 

recent onset patients.  

 In an attempt to overcome these difficulties Hambrecht and Häfner (2000) 

examined the onset of schizophrenia in a large representative sample of 232 first 

episode patients.  Thirty-three participants had a lifetime history of drug abuse 

(14.2%), 88% had used cannabis in the past and 37% were sole cannabis users.  

Participants’ substance misuse and the presence, onset and course of 66 symptoms 

of schizophrenia were assessed according to patients’ and relatives’  

reports using the Interview for the Retrospective Assessment of the Onset of 

Schizophrenia (IRAOS, Hafner, Riecher-Rossler et al., 1992) a semi-structured 

interview adapted from several well validated instruments (e.g., PSE, SANS).  

The mean age of onset of drug abuse (consumption more than once a week over a 

least 1 month) occurred at a significantly younger age than the first positive and 

negative symptoms of schizophrenia.  However, there was no difference in the 
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Table 2-5  

Summary of Studies Examining the Temporal Sequence of Onset of Substance Use and  

Schizophrenia 

Author Participants & Method Results 
(Allebeck et 
al., 1993) 

Participants 
n = 112 DSM-III-R 
schizophrenia; 117 other 
psychotic states; Stockholm 
County Inpatient Case Register 
All C+ dependent (ICD-8)  

1st signs psychotic symptoms: 
       12 (11%) before regular C+ 
       12 (11%) during same yr 
       77 (69%) after regular C+ (28 (25%) 1-2 yrs;   
       29 (26%) 3-5 yrs; 15 (13%) 6-9 yrs; 5 (10%) >10 yrs 

(Cleghorn et 
al., 1991) 

Participants 
n = 63 DSM-III schizophrenia; 
n = 38 current S+ (16 severe, 
22 moderate); n = 25 S- 

Mean age onset schizophrenia:  
           Moderate S+ abuse:   19.7 yrs (SD = 1.9) 
           Severe S+ abuse:        20.3 yrs (SD = 5.0) 
           S-:                               26.1 yrs (SD = 10.7) 

(Baigent et 
al., 1995) 

Participants 
n = 53 DSM-III-R dual 
diagnosis of substance use and 
schizophrenia (40% C+ abuse)  
 

Mean age onset schizophrenia: 21.2 years (SD = 5.00) 
Mean age of onset drug abuse:  
            C+ abuse: 15.9 yrs (SD = 3.0) 
            A+ abuse: 15.6 yrs (SD = 3.7) 
            Amph+ abuse: 17.4 yrs (SD = 2.40)             
            H+ abuse: 17.6 yrs (SD = 2.9) 

(Linszen, 
Dingemans, 
& Lenior, 
1994) 

Participants 
n = 93 DSM-III-R recent onset 
schizophrenia 
C+ abusers: 24 (26%) 
 

C-: Mean age onset schizophrenia: 19.2 yrs (SD = 2.7) 
Mean age onset schizophrenia:       18.8 yrs (SD = 2.1) 
Mean age onset C+ abuse:              16.0 yrs (SD = 2.2)  
Mean duration of C+ abuse prior to admission: 3.9 yrs 
(SD = 2.3) 

(Mueser et 
al., 1995) 

Participants 
n = 70 DSM-III-R 
schizophrenia or 
schizoaffective disorder; (53% 
using SCID) 

Mean age onset: schizophrenia: 22.2 yrs (SD = 6.8) 
            S+ abuse symptoms:      16.7 yrs (SD = 6.7) 
            A+ abuse symptoms:     16.2 yrs (SD = 4.4) 
 
 

(Arndt et 
al., 1992) 

Participants 
n = 131 DSM-III 
schizophrenia; n = 67 non-
users, n = 64 pathological users 
(>1 criteria DSM-III) 

Mean age onset schizophrenia: 21.17 yrs (SD = 6.0) 
Mean age onset of S+:                6.10 yrs prior to 1st 
positive symptom but not significant 
 

(Taylor & 
Warner, 
1994) 
 

Participants 
n = 55 DSM-III-R 
schizophrenia, bipolar disorder 
or schizoaffective disorder 
outpatients   
 
 

Mean age onset schizophrenia: 21.9 yrs (SD = 6.6)  
Mean age onset                  A+: 17.2 yrs (SD = 6.4) 
                                  Other S+: 19.7 yrs (SD = 6.8) 
Onset of illness:  
       4 (12.5%) C- (2.6 yrs earlier than C+) 
       3 (9.4%) C+ after onset 
       6 (18.8) same yr 
     11 (34.4%) 1-4 yrs after C+ 
       8 (25.0%) > 5 yrs after C+  

(Hambrecht 
& Häfner, 
2000) 

Participants 
n = 232 1st episode 
schizophrenia; 33 lifetime 
history of drug abuse 
 

Mean age of onset: 
S+ abuse (>1/week for 1 mth): 18.6 yrs (SD = 5.7) 
1st positive symptom:                24.3 yrs (SD = 7.3) 
1st negative symptom:               21.1 yrs (SD = 6.2) 
1st sign of schizophrenia:          18.5 yrs (SD = 5.7) 

Note. +: use; -: non use; mth: month; yr: year; C: cannabis; S: substance; A: alcohol; Amph: 
amphetamine/stimulant/cocaine use; Poly: polysubstance H: hallucinogen; ↑: higher/increased; ↓: 
lower/decreased. 
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mean age of onset of the first symptom of schizophrenia and drug abuse.  

Examination of the dates of onset of drug abuse and the first sign of schizophrenia 

for individual cases indicated the sample could be differentiated into three groups 

of patients.  Just over a quarter (27.5%) of patients had been abusing drugs for 

several years (usually more than 5 years) before the first signs of schizophrenia, a 

third (34.6%) experienced the onset of both disorders within the same month and 

the remaining third (37.9%) started to use drugs after the onset of psychotic 

symptoms.    

 As previously noted, Hambrecht and Häfner (2000) considered the stress-

vulnerability-coping model of schizophrenia to provide an adequate explanation 

for their findings (see Table 2-6).  They labeled Group 1 the ‘vulnerability’ group 

in which cannabis use causes a chronic deterioration in mental health by reducing 

the individuals’ vulnerability threshold and coping resources.  Group 2 was named 

a ‘stress’ group in which cannabis is a dopaminergic stress factor and precipitates 

the onset of psychosis in vulnerable individuals.  Finally, cannabis is used 

predominantly to alleviate the symptoms of psychosis in the third ‘coping’ group.  

The vulnerability and stress groups appear to be consistent with the symptom 

causation model of the relationship between substance use and schizophrenia, and 

the coping group is consistent with the symptom alleviation model.   

 It is clear the relationship between substance abuse and schizophrenia is 

complex, may be bi-directional in nature and a number of different hypotheses 

may provide possible explanations for the relationship.  However, the utility of 

examining the temporal sequence of the onset of these disorders is questionable as 

both develop gradually and the reliability of an individuals’ self reported age of 
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onset is questionable.  Furthermore, there are multiple risk factors which may 

contribute to the onset of both schizophrenia (e.g., high-EE) and substance use 

(e.g., drug availability).  Prospective studies of the temporal sequence of onset of 

substance use and psychotic symptoms may be more useful for exploring the 

nature of the relationship between substance use and schizophrenia.  For example, 

a 12 month prospective study of young people at high risk of psychosis found 

individuals who were cannabis dependent (16.3%) or had used cannabis in the 

previous year were at significantly greater risk of becoming psychotic than those 

who had not (Curry et al., 1999).  However, more long-term prospective studies 

are required and no prospective studies have examined the temporal sequence of 

the relapse of psychotic symptoms or substance use.     
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Table 2-6  

Stress-Vulnerability Coping Model of the Onset of Substance Use and Psychosis 

Group Model 
Group 1 
  Onset of drug abuse years before the  
  onset of schizophrenia 
 
 
 
Group 2 
  Onset of both disorders within the same  
  month 
 
 
 
 
Group 3 
  Onset of drug abuse after the first  
  symptoms of schizophrenia 

Vulnerability Model 
  These patients appear to suffer from a  
  chronic deterioration from the drug use  
  that reduces the vulnerability threshold  
  and/or coping resources.   
 
Stress Model 
  These patients appear to have had a  
  vulnerability to schizophrenia due to  
  genetic, pre or perinatal influences in  
  which drug use precipitates the onset of  
  symptoms. 
 
Coping Group 
  These patients consume drugs  
  predominantly for self-medication  
  against (or for coping with) symptoms    
  of schizophrenia, particularly negative    
  and depressive symptoms.   

Note. From “Cannabis, vulnerability and the onset of schizophrenia: An epidemiological 
perspective”, Hambrecht, M & Häfner, H. 2000. Australian and New Zealand Journal of 
Psychiatry, 34, 468-474.  
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Chapter 3  

 RELAPSE IN SCHIZOPHRENIA 

3.1 Definition and Measurement of Psychotic Relapse 

As research has increasingly focused on predictors of the course and 

relapse of schizophrenia, increasing attention has been paid to the measurement of 

outcome in psychosis.  However, progress in identifying predictors of relapse has 

been hampered by the lack of clearly defined or operationalised criteria available 

to measure the concept (Lader, 1995).   

Falloon, Marshall, Boyd, Razani and Wood-Siverio (1983) first drew 

attention to this problem in a review of 18 studies of psychotic relapse in the 

1970’s.  A range of methodological problems was identified.  Several studies used 

hospital re-admission as a determinant of relapse.  Falloon et al. (1983) considered 

this problematic due to the numerous factors apart from psychotic symptoms that 

may contribute to rehospitalisation, including affective and behavioural 

symptoms, deterioration in social and occupational functioning and the 

availability of inpatient resources.  Other indices of psychotic relapse identified 

included changes in medication management and/or clinical deterioration, the 

onset of florid psychotic symptoms or a decline in social and occupational 

functioning.  Overall, Falloon et al. noted a reliance on the use of clinical 

judgement rather than objective reliable criteria to define relapse, the use of non-

standardised symptom measures of relapse and a lack of independent raters of 

relapse.  Falloon made a number of recommendations regarding the development 

of consensus criteria for the definition and measurement of relapse.   
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These included: 

(1) Developing clearly operationalised definitions of relapse, which specified 

criteria for both qualitative and quantitative symptom changes.  These 

criteria should incorporate both the identification of specific psychotic 

symptoms (e.g., delusions, hallucinations) and ratings of their severity.    

(2) The duration of symptoms required for relapse be stipulated.   

(3) Other clinical indicators of relapse such as non-specific symptoms and 

social and occupational functioning are assessed independently to avoid 

confounding effects.   

(4) The use of reliable objective measures of both psychotic and non-

psychotic symptoms.    

In a separate review, Lader (1995) also highlighted the need to consider different 

forms of relapse including non-psychotic (e.g., depression, hostility) and 

psychotic relapse based on both positive and negative symptoms.   

Nuechterlein et al. (1992; 1986) made the next conceptual advance by 

proposing the University of California (UCLA) relapse criteria, defined as an 

increase from remission to severe or extremely severe levels of the BPRS 

hallucinations, unusual thought content and conceptual disorganization items (see 

Table 3-1).  These three symptoms comprise the “core” psychotic symptom items 

of the BPRS (Lukoff, Liberman, & Nuechterlein, 1986, p.583) and have been 

found to be key indicators of psychotic relapse in a number of studies (Marder et 

al., 1984; Subotnik & Nuechterlein, 1988; Tarrier, Barrowclough, & Bamrah, 

1991).  In accordance with Falloon’s (1984) recommendations, these criteria 

specify both quantitative and qualitative definitions of symptom changes and the 
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duration required for remission, psychotic symptom exacerbation and relapse 

using an objective reliable measure of symptom change-the BPRS.  Criteria for 

non-psychotic relapse were also specified in accordance with the above 

recommendations, based on ratings of the BPRS depression, suicidality, self-

neglect, bizarre behaviour and hostility items. 

Linszen et al. (1994) compared the utility of the UCLA criteria with three 

other sets of criteria (see Table 3-2), amongst 69 recent onset schizophrenics over 

a 12 month period.  Results indicated that whilst overall relapse rates were similar 

there was a high rate of disagreement between the UCLA criteria and clinicians 

regarding the clinical significance of individual cases.  These findings were 

replicated in a number of other studies, concluding that the UCLA objective 

symptom ratings need to be considered in combination with clinical judgment to 

provide the most comprehensive measure of relapse (see Table 3-2) (Linszen, 

Dingemans, & Lenior, 1994; Linszen et al., 1996).    

In conclusion, whilst concerns have been raised regarding the clinical 

significance of objective versus clinician-rated relapse, the UCLA criteria have 

emerged as the most robust criteria for psychotic relapse from the clinical research 

literature.  In accordance with recommendations from several researchers, these 

criteria provide clearly operationalised criteria for the severity and duration of 

specific symptoms using an objective and reliable measure. 

 

3.2 Rates of Psychotic Relapse in Schizophrenia  

It is difficult to compare and generalize relapse rates reported from studies 

of chronic schizophrenics due to the heterogeneity of the disorder, the multiple  
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Table 3-1 

UCLA Relapse Criteria  

Type Criteria 

Remission Symptom stabilisation: 3 or less on the BPRS 
unusual thought content, hallucinations, and 
conceptual disorganisation scales (psychotic 
symptom scales) for a 1 month period.   

Significant psychotic exacerbation Elevation on a remitted psychotic symptom to a 5 or 
above on the BPRS for a 1 month period OR 5 on a 
scale at any point + 2-point increase on another 
scale 

Psychotic relapse Elevation on a remitted psychotic symptom to a 6 or 
7 on the BPRS for a 1 month period 

Persisting symptoms followed by significant 
exacerbation 

Symptom stabilisation: 4 or 5 for a 1 month period, 
and the next month.   
Symptom exacerbation: at least a 2-point increase 
on any of the psychotic symptom scales OR 1point 
increase on scale (6 or 7) + 2-point increase on 
another scale 

 

Table 3-2  

Four Sets of Relapse Criteria and Combined Relapse Criteria   

Type Criteria 

UCLA Criteria 
 

See Table 3-1 

Narrow Clinical Criteria  1. Hospital readmission due to psychotic symptoms 
2. Recurrence or exacerbation of psychotic 

symptoms 
3. An explicit statement of relapse or exacerbation 

of psychotic symptoms 
&    4.   A significant increase of antipsychotic medication.  
Psychotic symptoms of at least 1 week’s duration 

Broad Clinical Criteria As per 2 but psychotic symptoms did not need to persist 
for 1 week’s duration 

Present State Examination Type I relapse: change of the PSE status on the index of     
                         definition from non-case (4 or less) to case  
                         (5 or above) 
Type II relapse: increase in caseness from 5 to 7 or from 6  
                          to 8 

Clinical psychiatric relapse 1. The recurrence or exacerbation of psychotic 
symptoms (delusions, hallucinations or formal 
thought disorder) based on an explicit statement 
of relapse or exacerbation of psychotic symptoms 
in the psychiatric record 

2. A significant increase in antipsychotic medication 
in response to such a recurrence or exacerbation 
and 

3. Psychotic symptoms persisting for a least 1 week  
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potential confounds which may influence the course and relapse of psychosis 

over time and the wide variation in definitions and criteria used to define relapse 

(Keshavan & Schooler, 1992).  Recent research has focused on examining the 

clinical course and relapse of schizophrenia in patients with first episode or recent 

onset psychosis.  This allows investigation of the early course of the illness 

without potential confounds related to prior treatment (medication effects, 

institutionalization) and illness chronicity.  It also provides an important starting 

point for longitudinal studies identifying biological or psychological factors 

related to the aetiology of psychosis and their impact on the course and outcome 

of the disorder (Keshavan & Schooler, 1992; Keshavan, Schooler, Sweeney, Haas, 

& Pettegrew, 1998).  It has also been argued that the first two to five years after 

the onset of psychosis is a ‘critical period’ in which the most functional 

deterioration occurs (see Birchwood, 1998, for a review).  Thus, the first few 

years following the onset of psychosis appears to be an important period of time 

for examining rates of and predictors of relapse.    

Gleeson (2001) recently reviewed 21 prospective studies of readmission 

and relapse rates amongst participants with first episode or recent onset psychosis.  

Over follow-up periods of 12 to 18 months, 35 to 70% of first episode patients 

were readmitted to hospital (Crow, MacMillan, & Johnstone, 1986; Zhang, Wang, 

Li, & Phillips, 1994).  A 5 year follow-up of 44 first episode patients found 36% 

were readmitted within 1 year, 55% within 2 years and 80% within 5 years 

(Geddes et al., 1994).   

Five studies used UCLA criteria for a psychotic symptom exacerbation or 

relapse to define psychotic relapse.  In a series of 12 month follow-up studies of 
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patients with recent onset schizophrenia participating in a 15 month early 

intervention treatment study, Linszen and colleagues found relapse rates between 

24 and 26% (Linszen, Dingemans, & Lenior, 1994; Linszen, Dingemans, Lenior 

et al., 1994; Linszen et al., 1997; Linszen et al., 1996).  Similarly, Nuechterlein et 

al. (1992) found a relapse rate of 27.9% over a 12 month period.  However, 

Nuechterlein et al. (1992) excluded participants with drug and alcohol use 

disorders, and all participants in these studies were required to live with or be in 

close contact with their parents and were involved in a treatment study.  Studies 

using less stringent criteria over a 12 month period have reported relapse rates of 

between 22% and 56% (Rabiner, Wegner, & Kane, 1986; Stirling et al., 1991; The 

Scottish Schizophrenia Research Group, 1992; Tohen et al., 1992).  However, the 

reliability of these relapse rates is questionable due to the variety of definitions of 

relapse used.  These include hospital readmission (The Scottish Schizophrenia 

Research Group, 1992) and the reappearance of psychotic symptoms for various 

periods of time, using a variety of symptom measures (Rabiner et al., 1986; 

Stirling et al., 1991; Tohen et al., 1992) or no objective symptom measures at all 

(The Scottish Schizophrenia Research Group, 1992).   

A number of two year follow-up studies have been conducted.  One study 

of first episode patients found 21% experienced at least one relapse (Sartorius et 

al., 1986).  Another study found 41% of patients on placebo medication relapsed 

in the first year, with 69% and 54% experiencing a second and third episode 

respectively over the subsequent year (Kane, Rifkin, Quitkin, & al., 1982).  

However, relapse criteria were not specified in the first study and consensus 

agreement between two clinical judges was used to define relapse in the second 
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study.  The largest prospective follow-up to date involved 1078 first episode 

patients across 10 World Health Organisation (WHO) sites in developed and 

developing countries.  This study found 50% of participants experienced one 

psychotic episode, 33% experienced two or more psychotic episodes and 15% had 

unremitting continuous psychotic symptoms over a 2 year period.  However, 

criteria for defining a psychotic episode were not specified (Jablensky et al., 

1991).   

Follow-up studies of more than 5 years duration have found similar rates 

of relapse (Gleeson, 2001).  At 5 years, 70% of 43 first episode patients 

experienced at least one psychotic relapse, 93% within the first 42 months (The 

Scottish Schizophrenia Research Group, 1992).  A more recent 5 year follow-up 

study found 82% of first episode patients experienced one relapse, 78% 

experienced a second relapse and 86% experienced a cumulative third relapse 

defined according to the Clinical Global Improvement scale (CGI, Guy, 1976) and 

the SADS (Robinson et al., 1999).  Two ten year follow-up studies have found 

relapse rates of between 66% and 76% defined according to the re-emergence of 

psychotic symptoms after 1 to 3 months absence (Eaton, Thara, Federman, & 

Tien, 1998; Thara, Henrietta, Joseph, Rajkumar, & Eaton, 1994).  The longest 

study to date, which followed up 63 first episode patients over a 15 year period, 

found 70% had experienced a psychotic relapse within 5 years of onset and 85% 

had experienced a relapse within 9 years (Wiersma, Nienhuis, Slooff, & Giel, 

1998).  Relapse was defined according to the re-occurrence of psychotic 

symptoms following a symptom free month (Wiersma et al., 1998). 
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Linszen et al. (1997) compared the 12 month psychotic symptom 

exacerbation and relapse rates defined according to UCLA criteria, clinical 

psychiatric relapse criteria and combined relapse criteria amongst a sample of 84 

recent onset schizophrenics (see Table 3-3).  Findings indicated rates of relapse 

were comparable across the UCLA and clinical psychiatric criteria.  However, 

there was a high rate of disagreement between criteria regarding individual cases 

as only 13 cases met both UCLA and clinical psychiatric criteria.  Two longer 

term follow-up studies of this cohort using the Life Chart Schedule (LCS, World 

Health Organisation, 1992) to define relapse as a consensus psychiatric opinion of 

a recurrence or exacerbation of florid psychotic symptoms (hallucinations, 

delusions and/or formal thought disorder) have been conducted.  The first study 

found a relapse rate of 63.5% (n = 63) at a mean of 34 months follow-up (Linszen, 

Lenior, De Haan, Dingemans, & Gersons, 1998).  At 5 year follow-up 65% (n = 

55) relapsed at least once according to clinical psychiatric notes and a review of 

the LCS (Lenior, Dingemans, Linszen, De Haan, & Schene, 2001; Linszen, 

Dingemans, & Lenior, 2001).         

 

Table 3-3  

Comparison of 12 month Relapse Rates according to UCLA, Clinical Psychiatric and Combined  

Relapse Criteria  

Relapse criteria type Relapse rates 

 Linszen et al. (1996)  
n = 76 

Linszen et al. (1997)  
n = 84 

UCLA symptom exacerbation or relapse 
 

20 (26%) 22 (26%) 

Clinical psychiatric relapse criteria 
 

22 (29%) 23 (27%) 

Combined relapse criteria 
 

12 (16%) 13 (15%) 
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In summary, estimates of the 12 month prevalence rate of psychotic 

relapse range from 22 to 40%, depending on the criteria used.  Longer-term 

studies have produced larger estimates of between and 40 and 85%, which appear 

to plateau after approximately 5 years.  The lack of consistency in the relapse 

criteria used limits the generalisability and comparability of the above studies.  

Thus, relapse rates of between 25 and 28% over a 12 month period defined 

according to UCLA criteria provide the most accurate estimate of relapse rates 

amongst people with recent onset schizophrenia to date.  

 

3.3 Stress Vulnerability Models of Psychotic Relapse 

The most widely recognized and researched model of psychotic relapse in 

schizophrenia is the stress vulnerability model.  Zubin and Spring (1977) 

developed the first vulnerability model of schizophrenia in an attempt to identify a 

common factor underlying the various etiological models of schizophrenia.  The 

model focused on the clinical course and relapse of psychosis, as current models 

of the aetiology of schizophrenia had failed to provide an adequate explanation of 

the disorder.   

The model originally proposed that an individual’s vulnerability threshold 

interacts with stressors in the environment comprised of endogenous (e.g., 

hormones) and exogenous (e.g., life events-divorce) events to determine the 

likelihood of a psychotic relapse.  An individual’s vulnerability threshold is 

determined by the various factors identified by the pre-existing etiological models 

of schizophrenia (Zubin & Spring, 1977).  If the stressors in the individual’s 
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internal and external environment exceed the individual’s vulnerability 

threshold and/or coping skills, an individual is likely to relapse.   

More recent models have focused on identifying and understanding the 

interrelationships between personal and environmental vulnerability and 

protective factors (Zubin, Steinhauer, & Condray, 1992).  In this context, genetic 

and other psychobiological vulnerability factors are hypothesised to interact with 

psychosocial and biological protective factors and environmental stressors over 

time to influence the clinical course of psychosis (Nuechterlein, Dawson et al., 

1992).  Nuechterlein et al. (1992) developed the most comprehensive stress 

vulnerability framework to date.  This model posits that individuals have a 

psychobiological vulnerability determined by genetic and early environmental 

events, which interact with environmental stressors to precipitate psychotic 

relapse.  Psychotic relapse results from interactions between four factors: personal 

vulnerabilities, environmental stress, and personal and environmental protectors.  

Personal vulnerability factors consist of characteristics of schizophrenic patients, 

which increase vulnerability to psychosis that are stable and consistently different 

from normal populations (e.g. antisocial personality traits).  Environmental 

stressors can be internal (e.g. hormonal changes) or external (e.g. stressful life 

events) factors in the individual’s environment, which decrease the individual’s 

vulnerability threshold and increase the likelihood of psychotic relapse.  Finally, 

personal (e.g. coping skills, anti-psychotic medication) and environmental (e.g. 

family problem solving, supportive psychosocial interventions) protectors consist 

of factors that increase the individuals’ coping resources and vulnerability 

threshold and decrease the likelihood of psychotic relapse.  
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One obvious omission from previous frameworks is the possible 

influence of substance use variables.  This is problematic given the high 

prevalence of substance use amongst schizophrenics (Mueser et al., 1990; Regier 

et al., 1990; Schneier & Siris, 1987) and findings that cannabis users with 

schizophrenia are up to 2.5 times more likely to relapse than non-users (Linszen et 

al., 1997).  The stress-vulnerability model of psychotic relapse could be useful for 

examining the role of substance use in psychotic relapse.  In this context, 

substance use could be formulated as an internal environmental stressor, which 

decreases an individual’s vulnerability threshold and increases the chance of 

psychotic relapse.  Thus, it is an important research priority to examine the utility 

of the stress vulnerability models of relapse to examine the role of cannabis use in 

psychosis.  The atheoretical nature of existing research has resulted in the majority 

of previous research identifying individual risk factors for psychotic relapse.   

 

3.4 Risk Factors for Psychotic Relapse 

Risk factors for psychotic relapse have typically been classified into 

personal vulnerability factors and environmental stressors according to the stress 

vulnerability model of psychotic relapse.  See Table 3-9 (see page 83) for a 

summary. 

 

3.4.1 Personal Vulnerability Factors 

The vulnerability factors identified that may contribute to psychotic 

relapse are largely genetic in nature (see Section 2.2 for a review).  They include 

relatively enduring biological, information processing and personality 
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characteristics.  It has been well established that genetic factors play an 

important role in the aetiology, course and relapse of schizophrenia (Mueser et al., 

1998). The most obvious genetic vulnerability indicator for relapse is a family 

psychiatric history of psychosis.  

A number of physiological vulnerability indices including: increased 

dopaminergic transmission, ventricular enlargement and deficits in attentional 

functioning, information processing, smooth pursuit eye movements (SPEM), and 

possibly autonomic functioning have been identified in people with schizophrenia 

(see Copolov & Crook, 2000; Erlenmeyer-Kimling & Cornblatt, 1987; 

Nuechterlein & Dawson, 1984; Nuechterlein, Dawson et al., 1992, for reviews).   

More recently the influence of the personality characteristics of individuals 

with schizophrenia on psychotic relapse has received research attention 

(Berenbaum & Fujita, 1994; Linszen, Dingemans, Scholte, Lenior, & Goldstein, 

1998).  McGlashan (1986) found the presence of a comorbid schizotypal 

personality disorder had a negative affect on the course of schizophrenia.  Two 

studies have indicated antisocial personality traits in particular increase the risk of 

psychotic relapse defined according to UCLA criteria amongst people in the early 

stages of psychosis (Dingemans, Lenior, & Linszen, 1998; Subotnick, 

Nuechterlein, & Green, 1999).  For example, Dingemans et al. (1998) found 

patients with recent onset schizophrenia and antisocial personality disorder had 21 

times the risk of relapse.   

Two recent studies have examined the influence of personality on the 

course of psychosis using the Five Factor Model (FFM, McCrae & Costa, 1997) 

and the Minnesota Multiphasic Personality Inventory (MMPI, Lacher, 1974).  
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Subotnick et al. (1999) compared the MMPI profiles of 19 recent-onset 

schizophrenia patients, 19 matched controls and 12 patients with bipolar affective 

disorder over a 12 month period.  Patients with schizophrenia scored higher on the 

paranoia (Pa), schizophrenia (Sc) and frequency (F) validity scale when psychotic 

than controls.  In comparison to patients with bipolar affective disorder, 

schizophrenic patients scored higher on the hypochondriasis (Hs), depression (D) 

and hysteria (Hy) scales.  Thus, characteristics typical of psychosis emerged as 

potential mediating vulnerability indicators whilst characteristics of neuroticism 

including hypochondriasis, depression and hysteria emerged as specific, stable 

vulnerability indicators for psychosis.  A recent study of 50 first episode patients 

using the FFM found a relationship between neuroticism and relapse (Gleeson, 

2001).  Agreeableness also emerged as a possible personality characteristic 

associated with relapse (Gleeson, 2001).  Together these findings suggest a 

possible role of the personality characteristic of neuroticism in psychosis.  

However, additional twin studies and studies with first-degree relatives of people 

with schizophrenia are required to replicate these findings in order to determine 

whether they are stable personality characteristics or emerge as a result of the 

onset of psychosis (Subotnick et al., 1999). 

A number of patient attributes have also been found to have significant 

prognostic value regarding the relapse of psychosis.  These attributes include 

demographic characteristics, premorbid functioning and factors related to the 

onset and clinical course of the illness.  A small number of longitudinal studies 

have explored predictors of clinical outcome amongst first episode patients over 

time periods between 6 months and 15 years (see Table 3-4).   



                                                                                        Cannabis and Relapse      63

Demographic factors including age, marital status, parental divorce, 

living in an urban residence and level of education were unrelated to relapse in all 

studies (see Table 3-5).  Gender was found to be predictive of relapse in two 

studies with 6 month and 10 year follow up periods but was not predictive in four 

other studies with follow up periods between 12 months and 15 years.  However, 

the findings of studies with positive results were inconsistent (Thara et al., 1994; 

Tohen et al., 1992).  Unemployment was predictive of relapse in two separate 

studies over 12 month and 15 year periods (The Scottish Schizophrenia Research 

Group, 1992; Wiersma et al., 1998) and being of non-white race was predictive 

over a 6-month period (Tohen et al., 1992).  Social variables including asociality 

and premorbid functioning were not predictive of relapse in two studies over 12 

month and 15 year periods (Rabiner et al., 1986; Wiersma et al., 1998). 

Several studies examining clinical predictors of relapse have been 

conducted (see Table 3-5).  A 12 month prospective study found patients with a 

diagnosis of schizophrenia (compared to a schizophrenia-related disorder) and 

with more than one episode of psychosis were more likely to relapse according to 

UCLA criteria (Linszen et al., 1997).  Age of onset of first psychotic episode was 

not a significant predictor of UCLA relapse criteria (Linszen et al., 1997).   

Similarly, other clinical variables including illness duration, a family history of 

psychosis and more severe positive, negative and non-schizophrenic symptoms at 

admission were not predictive of relapse over 5 and 10 year follow up periods 

(Thara et al., 1994; The Scottish Schizophrenia Research Group, 1992).  Findings 

regarding a number of clinical variables have been inconsistent.  For example, a 

more insidious onset was predictive of relapse over a 15 year follow up period 
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Table 3-4  

Methodological Summary of Prospective Studies Examining Demographic and Clinical Predictors  

of Psychotic Relapse amongst First Episode Patients 

 Follow 
up 

Participants Measures Relapse Criteria 

(Linszen et al., 
1997) 

12 mth n = 84 DSM-III-R recent 
onset schizophrenia 

CFI; BPRS 1.UCLA 
2. Clinical psychiatric 
3. Combined relapse 
criteria (see Table 3-1& 
Table 3-2) 

(Rabiner et al., 
1986) 

12 mth n = 36 schizophrenia 
n = 19 affective disorder; 
n = 9 unspecified 
functional psychosis 

SADS, SCL-
90 

Reoccurrence after 
3mths remission on 
RDC delusions, 
hallucinations, thought 
disorder & manic 
symptoms.   

(Leff et al., 
1990) 

12 & 
24 mth 

n = 78 1st episode patients CFI Reoccurrence or 
exacerbation of 
symptoms 

(Thara et al., 
1994) 

10 yr 
  

n = 76 ICD-9 
schizophrenia 

PSE, PPHS,  Re-occurrence of any 
psychotic symptom 
after 1mth absence 

(Wiersma et al., 
1998) 

15 yr n = 63 ICD-9 non-
affective psychosis 

PSE, LCS Discrete period of overt 
psychotic symptoms 
after 1mth symptom 
free 

(Tohen et al., 
1992) 
 

6 mth n = 102 DSM-III-R 
schizophrenia 

BPRS Met DSM-III-R 
diagnostic criteria 

(The Scottish 
Schizophrenia 
Research 
Group, 1992) 

12 mth n = 44 RDC 
schizophrenia 

Krawiecka 
scale 

Emergence or 
exacerbation in 
psychotic symptom 
after at least 1mth of 
absence of symptoms 

     
Note. mth: month; y: year; CFI: Camberwell Family Interview (Vaughn & Leff, 1976); ICD-9 
(World Health Organisation, 1975); Krawiecka scale (Krawiecka, Goldberg, & Vaughn, 1977). 
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Table 3-5  

Results of Prospective Studies Examining Demographic and Clinical Predictors of Psychotic  

Relapse amongst First Episode Patients 

Predictors (Linszen 
et al., 
1997) 

(Rabiner 
et al., 
1986) 

(Leff 
et al., 
1990) 

(Thara 
et al., 
1994) 

(Wiersma 
et al., 
1998) 

(Tohen 
et al., 
1992) 

(The Scottish 
Schizophrenia 
Research 
Group, 1992) 

 
Gender 

Criteria 
1.  2.  3. 
rrr 
 

  
 
r 

 

 

 
 
r 

 

 

 
 
r 

Age       r r 
Marital status   r r r r  
Education    r    
Race        
Parental 
divorce 

      r 

Urban 
residence 

  r     

Unemployed/ 
social 
assistance 

       

Diagnosis 
schizophrenia 

rr 
 

      

Age onset rrr 
 

      

First episode rrr       
Type of onset        
Family 
history 

   r    

Illness 
duration 

 r      

More severe 
positive, 
negative, 
general  
symptoms 

       
r 
r 
r 

Delayed 
treatment 
onset 

       

Premorbid 
functioning 

 r   r   

Note. r: Did not predict relapse : predictive of relapse. 
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(Wiersma et al., 1998), whilst the type of onset was not related to more time 

spent in a psychotic state over a 10 year period (Thara et al., 1994).  Finally, a 

later age of onset was found to be predictive of relapse over 10 and 15 year follow 

up periods (Thara et al., 1994; Wiersma et al., 1998) but was not predictive over a 

12 month period (Linszen et al., 1997).     

The duration of untreated psychosis or the interval from the first psychotic 

symptom until therapeutic intervention, has recently received considerable 

research attention.  A growing number of prospective studies have found a longer 

DUP to be related to a poorer clinical outcome including a significantly longer 

time to clinical remission over periods from 3 to 12 months (Edwards, Maude, 

McGorry, Harrigan, & Cocks, 1998; Haas, Garratt, & Sweeney, 1998; Loebel et 

al., 1992; Szymanski, Cannon, Gallacher, Erwin, & Gurr, 1996) and poorer 

positive (Black et al., 2001; Larsen, Moe, Vibe-Hansen, & Johannessen, 2000; 

Malla et al., 2002) and negative (Larsen et al., 2000) symptoms and global 

functioning (Black et al., 2001; Larsen et al., 2000) at between 6 and 12 months 

follow up.  However, other studies did not find DUP to be associated with positive 

symptom remission and severity over a 6 month period (Ho, Andreasen, Flaum, 

Nopoulos, & Miller, 2000) or illness course or clinical outcome at 24 months 

(Craig et al., 2000).  In regard to psychotic relapse one study found DUP was 

predictive of relapse over a 15 year period (Wiersma et al., 1998) whilst another 

study found it was not predictive over a 12 month period (Rabiner et al., 1986).  A 

recent review of the literature concluded that whilst there is convincing evidence 

of an association between longer DUP and short-term clinical outcome the 
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evidence regarding longer-term clinical outcome and relapse is less convincing 

(Norman & Malla, 2001). 

The relationship between neuroleptic medication and psychotic relapse has 

also been investigated.  A 12 month outcome study of 36 first episode patients 

found 8 of the 18 schizophrenic patients (44.4%) not receiving medication 

relapsed whilst none of the 10 schizophrenic patients receiving medication did 

(Rabiner et al., 1986).  Similarly, 41% of a placebo group relapsed compared to 

none in the medication group in another 12 month follow-up study (Kane et al., 

1982).  A 5 year follow-up study of 104 first episode patients found 

discontinuation of antipsychotic medication to be significantly related to relapse, 

increasing the risk of first and second psychotic relapse by almost 5 times 

(Robinson et al., 1999).  A meta analysis of 35 randomly assigned double blind 

studies including a total of 3,720 patients found patients maintained on 

neuroleptics had a significantly lower relapse rate (21%) compared to placebo 

controls (50%) (Davis, Kane, Marder, Brauzer, & al., 1993). 

A plethora of sociodemographic, clinical and treatment variables have 

been identified as possibly contributing to psychotic relapse, although the findings 

regarding these variables have not always been consistent.  Variations in the 

findings of studies appear to be related to methodological differences between 

studies in regard to the variables examined and the definition of relapse used.   

Therefore, it is important that all of the personal vulnerability factors which have 

been identified including biological, physiological, personality, demographic and 

clinical factors are included in any study testing stress vulnerability models of 

psychotic relapse.   
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3.4.2 Environmental Factors 

A number of factors in the environment of people with schizophrenia have 

been identified as possibly contributing to psychotic relapse.  These include 

stressful life events and factors in the immediate social environment.  

 

3.4.2.1  Stressful Life Events 

The number of stressful life events has been identified as a potential 

contributing factor to psychotic relapse.  Three retrospective studies have 

compared the number of stressful life events of individuals in the three weeks 

prior to a symptom exacerbation compared to a time period that did not precede a 

symptom exacerbation (See Table 3-6).  Higher levels of life event stressors in the 

three weeks preceding symptom exacerbation were found across the three studies 

compared to an analogous 3 week period (Birley & Brown, 1970; Brown & 

Birley, 1968; Day et al., 1987).  However, Al Khani, Beggington, Watson and 

Hourse (1986) only found significant differences in the number of life event 

stressors in small subgroups of their sample.  Whilst, these findings provide some 

support for the relationship between stressful life events and psychotic relapse 

they are limited by their retrospective nature. 

 A number of prospective studies have examined the relationship  

between life event stressors and symptoms within the same individuals over time 

(see Table 3-7).  Two studies found no significant relationship between the 

number of life event stressors and symptoms over a 12 month period (Hardesty, 

Falloon, & Shirin, 1985; Malla, Cortese, & Ginsberg, 1990).  However, these 

studies were uncontrolled and used small sample sizes with low relapse rates.  
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Table 3-6 

Summary of Retrospective Studies of the Relationship between Life Event Stressors and  

Symptom Exacerbation and Relapse in Schizophrenia 

Authors Method Results 

(Birley & 
Brown, 
1970; 
Brown & 
Birley, 
1968) 
 
 

Participants 
n = 50 schizophrenic inpatients 
with (30% 1st onset) 
 
Measures 
Life event open ended interview 
rating procedure  
Followback: 3 mth  

Results 
Sig ↑ SLE’s in 3 wks prior to relapse of psychotic 
symptoms (46%) cf. 14% of community controls; 
no sig differences at any other time point; 60% at 
least one SLE in 3 wks prior cf. 19% controls,  
Independent of: type of onset, symptomatology, 
diagnosis, previous episodes & hospitalizations 

(Day et al., 
1987) 

Participants 
n = 386 inpatients and 
outpatients with schizophrenia 
(some 1st onset) 
 
Measures 
Life event open ended interview 
rating procedure  
Relapse: symptom exacerbation 
Followback: 12 mth 

Results 
Sig ↑ SLE in 3 wks prior to symptom 
exacerbation and average per 3 wks during 4 to 12 
wks before onset for 5 of 6 analysed  

(Al Khani 
et al., 1986)  
 

Participants  
n = 48 first episode 
schizophrenia 
 
Measures 
PSE, CATEGO, LES  
Followback: 6 mth 

Results 
Sig ↑ SLE’s for married women in 3 wks before 
onset, positive trend for men and single women  

(Norman & 
Malla, 
1991) 

Participants 
n = 95 DSM-III-R schizophrenia 
outpatients 
 
Measures 
SCID, PERI-LES, Hassles scale, 
PSS 
Followback: 1 mth 

Results 
Hassles scale sig correlated with Perceived Stress 
scale but PERI-LES was not.   

(Malla & 
Norman, 
1992) 

Participants 
N = 75 DSM-III-R 
schizophrenia outpatients 
 
Measures 
SCID, PERI-LES, Hassles Scale, 
PSS, SAPS, SANS, BDI, GHQ, 
SEQ 
Followback: 1 mth 

Results 
Correlations: PERI correlated with positive 
symptoms, SEQ & GHQ anxiety; PSS & Hassles 
scale correlated with positive, negative, somatic, 
SEQ &GHQ anxiety, BDI &GHQ depression 
 
Correlations (controlling for symptom severity at 
time 1): PERI not correlated with any symptom, 
PSS & Hassles scale correlated with somatic, 
SEQ & GHQ anxiety, GHQ depression  

Note. SLE: stressful life event; mth: month; wks: weeks; ↑: increased; Life event open ended 
interview rating procedure (Brown & Birley, 1968); LES: Life Events Schedule (Brown & Harris, 
1978); PERI-LES: Psychiatric Epidemiology Research Interview-Life Events Scale (Dohrenwend, 
1978); Hassles scale: (Kanner, Coyne, Schaefer, & Lazarus, 1981); Perceived Stress Scale: 
(Cohen, Kamarck, & Mermelstein, 1983); BDI: Beck Depression Inventory (Beck, 1978); GHQ: 
General Health Questionnaire (Goldberg, 1978); SEQ: Self Evaluation Questionnaire (Spielberger, 
Gorsuch, & Lushene, 1968). 
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Controlled prospective studies have found more promising results.  Ventura, 

Nuechterlein, Lukoff and Hardesty (1989) found a significantly higher number of 

life event stressors in the 4 weeks prior to UCLA psychotic relapse amongst 

relapsers compared to an analogous ‘non-relapse’ month and non-relapsers in a 12 

month prospective study of 30 medicated outpatients with schizophrenia.   

Similarly, Pallanti, Quercioli and Pazzagli (1997) found the number of life events 

increased in the 13 weeks prior to relapse, particularly during the 4 weeks prior to 

relapse amongst 41 recent onset paranoid schizophrenic patients.  Sixty-one 

percent of relapsers had experienced a severe life event compared to 39% of 

patients who relapsed without one.  Finally, Hultman, Wieselgren & Ohman 

(1997) also found a higher number of life events in the 3 weeks prior to relapse 

compared to baseline and non-relapsers amongst 25 schizophrenic patients 

followed up over a 9-month period.  

Several prospective studies have explored the relationship between life 

event stressors, medication compliance and psychotic relapse.  Stressful life 

events appear to have a greater influence on psychotic relapse amongst medicated 

schizophrenic patients compared to un-medicated patients.  For example, Ventura, 

Nuechterlein, Hardesty and Gitlin (1992) found a disproportionately higher 

number of stressful life events that were independent of the patients’ illness or 

behaviour in the month prior to relapse amongst medicated (n = 10) compared to 

un-medicated (n=13) recent-onset outpatients.  Alternatively, Hirsch et al. (1996) 

found no significant differences in the number of life event stressors in the 3 to 5 

weeks preceding psychotic relapse in a 12 month prospective study of 36 

medicated and 35 unmedicated patients.  However, relapsing patients had a 



                                                                                        Cannabis and Relapse      71

significantly higher number of life event stressors up to 12 months prior to 

psychotic relapse, irrespective of their medication compliance. 

In a review of research examining the relationship between stress and 

schizophrenia Norman, Malla and Ashok (1993) highlighted the need for a 

broader conceptual definition of life stress, incorporating different types of 

stressors and symptoms in addition to major life events.  In a series of studies the 

authors investigated the relationship between major life events, daily stressors, 

perceived stress and schizophrenia amongst three samples of outpatients with 

schizophrenia.  Two retrospective studies found daily stressors or hassles were 

more predictive of subjective stress than major life events (Norman & Malla, 

1991) and that perceived stress and daily stressors had a more reliable relationship 

with psychotic (positive and negative symptoms) and non-psychotic (depression 

and anxiety) symptomatology than major life events (Malla & Norman, 1992) (see 

Table 3-6).  A prospective study found that there were significant correlations 

between daily stressors in the previous month and depression, positive psychotic 

symptoms, somatic concerns and anxiety measured using standardised instruments 

(Norman & Malla, 1994) (see Table 3-7).  These effects remained significant after 

symptom severity at baseline was controlled for in all three studies.   

In summary, the findings of retrospective and prospective studies have 

indicated some support for the relationship between higher levels of stressful life 

events and symptom exacerbation and/or relapse, particularly amongst patients on 

maintenance anti-psychotic medication.  This influence appears to be independent 

of the patient’s illness or behaviour, indicating stressful life events are an  
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Table 3-7 

Summary of Prospective Studies of the Relationship between Life Event Stressors and Symptom  

Exacerbation and Relapse in Schizophrenia 

Authors Method Results 
(Hardesty 
et al., 1985) 
 

Participants 
n = 36 schizophrenic outpatients 
(2-3 years in remission 
 
Measures 
BPRS; Life event criteria  
Relapse: sig ↑ BPRS target 
symptoms  
Follow up: 12 mth 

Results 
No sig differences in mean target symptom 
ratings after independent SLE’s; BPRS 
withdrawal-retardation factor score sig ↑ after 
SLE; no sig difference number of life stressors 3-
5 wks prior to symptoms exacerbation with 
comparison time period 

(Malla et 
al., 1990) 

Participants 
n = 22 outpatients with 
schizophrenia (7 relapsed) 
 
Measures 
Fortnightly Life stressors  
Relapse: symptom exacerbation 
Follow up: 12 mth 

Results 
No sig differences in 3 mths prior to symptom 
exacerbation with comparison time period 

(Ventura et 
al., 1989) 

Participants 
n = 30 schizophrenic outpatients; 
11/30 relapsed 
medicated for past 12 months 
 
Measures 
BPRS; Mthly PERI-LES & Life 
Event open ended interview and 
rating procedure  
Relapse: UCLA criteria 
Follow up: 12 mths 

Results 
Relapsers – sig ↑ number of independent SLE’s  
(M = 0.73; SD = 1.00) mth prior to relapse 
compared with analogous mth not preceding 
relapse (M = 0.07; SD = 0.24; t = 2.32; df = 10, P 
< 0.025) 
Comparison with non-relapsers: relapser’s sig ↑ 
number of independent SLE’s than non-relapsers 
on the 1 yr average rate of SLE’s. 
  

(Pallanti et 
al., 1997) 

Participants 
n = 41 recent onset paranoid 
schizophrenic outpatients  
  
Measures 
Fortnightly BPRS, SANS, 
SAPS, Life events open ended 
interview &rating procedure, 
Normative list of life events  
Relapse: UCLA criteria 
Follow up: 6 yrs 

Results 
↑ SLE’s in 13 wks prior to relapse, especially 4 
wks prior to psychotic relapse; 
61% of patients with severe SLE’s relapsed 
compared to 39% who relapsed without them 

(Hultman et 
al., 1997) 

Participants 
n = 25 consecutively admitted 
schizophrenics; 10 relapsed 
 
Measures 
Assessed at 9 mths or at relapse: 
LEDS   
Relapse: symptom exacerbation 
that requires inpatient or 
outpatient care  
Follow up: 4 yrs 

Results 
50% of relapsers had at least one independent 
SLE in the 3 wks preceding relapse c f. 7% of 
non-relapsers; Only 10% of relapsers had at least 
one independent SLE in the 6 wks preceding 
relapse compared to 0% of non-relapsers; Sig ↑ 
SLE’s in 3 wks before relapse compared to 
baseline for relapsers; Mean frequency of SLE’s 
from discharge to 3 wks prior to relapse did not 
differ for relapsers and non-relapsers 
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Table 3-7 (continued). 

Authors Method Results 
(Ventura et 
al., 1992) 

Participants 
n = 23 relapsed recent onset 
schizophrenic outpatients; n = 10 
medicated, n = 13 unmedicated 
 
Measures 
Mthly PERI-LES and Life event 
open ended and rating 
procedure, Fortnightly BPRS 
Relapse: UCLA criteria 
Follow up: 12 mths 

Results 
Between subjects Analysis of Variance 
(ANOVA): ↑ independent SLE’s in mth prior to 
relapse in 10 medicated patients (mean = 0.80) 
than in the parallel month for 13 unmedicated 
relapsers (mean = 0.06).  
50% of medicated relapsers had at least 1 SLE in 
month prior to relapse cf. 8% of unmedicated 
relapsers    
Effects remained when independent (of patients 
symptoms and behaviour) versus non-independent 
life events were compared. 

(Hirsch et 
al., 1996) 

Participants 
n = 71 chronic schizophrenics; 
36 medicated (5 relapsed), 35 
not medicated (21 relapsed)  
 
Measures 
Every 2 mths: LEDS, SCL-90; 
Relapse: ↑ 1 or more/↑1 to 2 
florid psychotic symptoms/re-
hospitalisation 
Follow up: 48 wks 

Results 
Regression: SLE’s sig cumulative contribution to 
relapse over time, ceasing medication independent 
contribution; no sig differences in SLE’s in the 3 
to  
5 wks preceding symptom exacerbation and/or 
relapse 
Relapse risk increased in proportion to the 
number of life events over 12 mths regardless of 
medication status    
 

(Norman & 
Malla, 
1994) 

Participants 
n = 55 DSM-III-R schizophrenic 
outpatients 
 
Measures 
Mthly Hassles Scale SAPS, 
SANS, BDI, SEQ, GHQ. 
Follow up: 12 mth 

Results 
Sig correlations between daily stressors in the 
previous mth & symptoms over time (only 25% of 
the sample)  
                                       After removing variance 
                                             for earlier symptoms 
BDI:            34.5%                               21.8% 
SAPS:         23.6%                               20.8%  
GHQ Som:  20.0%                              14.5% 
SEQ:           18.2%                               14.5% 
GHQ Func: 14.5%                               12.7% 
SANS:        12.7%                                 9.1% 

Note. SLE: stressful life event; ↑: increased; sig: significant; wk: week; mth: month; yr: year; 
Normative list of life events (Paykel, Prusoff, & Uhlenhuth, 1971); LEDS: Life Event & 
Difficulties Schedule (Brown & Harris, 1978); Life Event Criteria (Brown & Birley, 1968). 
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important factor in the prediction of psychotic relapse.  A recent body of work 

has suggested that measures of daily stressors and perceived stress may have a 

more reliable relationship with psychotic symptomatology than major life events 

(Malla & Norman, 1992; Norman & Malla, 1994).  However, more prospective 

studies are needed to explore the influence of different components of stress on 

relapse.   

 
 
3.4.2.2  Family Risk Indicators 

The relationship between the onset of schizophrenia and family factors 

remains unclear (Halford, 1991).  Results of research examining the role of 

dysfunctional family interactions in the course of schizophrenia have been more 

promising.  The concepts of Communication Deviance (CD), Affective Style (AS) 

and Expressed Emotion (EE) have received the most research attention 

(Miklowitz, 1994; Rund, Oie, Borchgrevink, & Fjell, 1995). 

 

3.4.2.2.1  Communication Deviance 

Communication deviance refers to the degree of unclear, disruptive, or 

fragmented communication in the relatives of patients with schizophrenia 

(Miklowitz, 1994).  It is assessed using transcripts or audiotapes of relative’s 

responses to projective tests including the Rorschach and Thematic Apperception 

Test (Jones, 1977; Wynne & Singer, 1963).  High levels of CD have been found in 

the parents of patients with schizophrenia, that distinguishes them from the 

parents of persons without schizophrenia (Miklowitz, 1994).  A prospective 15 

year follow-up study of vulnerable adolescents found high CD to be predictive of 
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the adult onset of schizophrenia-spectrum disorders irrespective of the 

adolescents’ initial levels of behavioural disturbance (Goldstein, 1987).  

Furthermore, CD was moderately correlated with relapse defined according to 

UCLA criteria in a 12 month follow-up study of 20 schizophrenic patients 

(Velligan et al., 1996). 

 

3.4.2.2.2  Affective Style 

Affective style refers to a relative’s interactional behaviour during a family 

problem solving discussion (Miklowitz, 1994).  A family is classified as having 

negative AS if at least one relative makes a personal criticism, guilt-inducing or 

intrusive statements to the patient (Doane, Falloon, Goldstein, & Mintz, 1985; 

Doane, Goldstein, Miklowitz, & Falloon, 1986).  AS has been found to be 

predictive of psychotic relapse over a 9 month follow-up period (Doane et al., 

1985).  It has also been found to be predictive of the onset of psychotic disorders 

in adulthood in vulnerable adolescents, irrespective of the adolescents’ initial 

levels of behavioural disturbance (Goldstein, 1987).       

Both CD and AS have shown promise as factors in the families of patients 

with schizophrenia that may be predictive of psychotic relapse.  However, EE has 

received the most attention in the clinical research literature.   

 

3.4.2.2.3  Expressed Emotion 

The concept of EE or the degree of highly critical, hostile or emotionally 

over-involved behaviour has been identified as an important factor in psychotic 

relapse (Halford, 1991).  EE is assessed with the Camberwell Family Interview 
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(CFI, Vaughn & Leff, 1976); a semi-structured interview that is individually 

administered to key relatives of the patient.  The interview examines the patient’s 

current symptomatology, the climate and routine of the household and the 

relatives reactions to the patient providing assessment of five scales: critical 

comments (CC), hostility (H), emotional over involvement (EOI), warmth (W) 

and positive comments (PC).  The three scales that have most commonly been 

found to be predictive of psychotic relapse are the CC, EOI and H scales (Halford, 

1991). 

Studies have indicated that patients living in environments characterised 

by high EE are 2 to 4 times more likely to relapse in the 9 to 24 months following 

hospitalisation than those patients not in that environment (Bebbington & Kuipers, 

1988).  Other studies have indicated that patients with chronic schizophrenia are 

up to 10 times more likely to relapse (Ivanovic, Vuletic, & Bebbington, 1994).   

In a review of 11 prospective studies with 9 to 12 month follow up periods 

Halford (1991) found high-EE was related to relapse in seven studies.  The mean 

relapse rate across the seven studies in the high-EE families was 62% compared to 

22% in low-EE families.  The EE indices of H, CC and EOI were the most 

predictive of psychotic relapse.  Studies finding no relationship between EE and 

psychotic relapse differed from the majority of studies in regard to the definition 

and low rates of relapse (Hogarty et al., 1988; Kottgen, Sonnischen, Mollenhauer, 

& Juryth, 1984; McCreadie & Phillips, 1988).  Medication compliance has been 

found to have some protective effect in reducing the likelihood of relapse in high-

EE households but is not related to outcome in low-EE families (Karno et al., 

1987; King & Dixon, 1999; Vaughn & Leff, 1976).  
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The results of prospective studies examining the influence of high-EE 

on psychotic relapse amongst patients with early psychosis have been less 

consistent (see Table 3-8).  A 12 month prospective study of 26 patients with 

recent onset schizophrenia on fixed dose neuroleptic medication found a highly 

predictive effect for high-EE (Nuechterlein et al., 1986).  Thirty-seven percent of 

patients who returned to high-EE (CC, H, EOI) families relapsed according to 

UCLA criteria compared to none of the patients returning to low-EE families 

(Nuechterlein et al., 1986).  A later study of 43 participants in the same cohort 

also found high-EE was predictive of 12 month psychotic relapse rates 

(Nuechterlein, Snyder, & Mintz, 1992).  Similarly, Linszen et al. (1997) found 

high-EE comprised of CC, H and EOI to be the most significant predictor of 

relapse defined according to combined relapse criteria (UCLA and clinical 

psychiatric criteria) compared to 13 other predictor variables in a study of 84 

recent onset patients with schizophrenia.  Patients returning to high-EE families 

were at 5 times the risk of relapse compared to patients returning to low-EE 

families.  In contrast, Macmillan, Gold, Crow, Johnson and Johnstone (1986) 

found the predictive effects of high-EE comprised mainly of CC was no longer 

significant when the effects of illness duration and neuroleptic medication were 

controlled for in a study of 77 first episode patients with schizophrenia.  However, 

medication dosage and compliance was not standardised, objective relapse criteria 

were not used, there was an unusually low incidence of EOI in the sample and the 

effects of the hostility indice of EE were not examined.  Finally, Stirling et al. 

(1991) in a study of 33 first or early admission psychotic patients over a 12 month 

period found no association  
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Table 3-8 

Review of Studies Examining the Relationship between EE and Early Psychosis 

Authors Method Results 
(Nuechterlein 
et al., 1986) 

Participants 
n = 26 recent onset schizophrenia (PSE 
criteria); depot neuroleptics; at least weekly 
contact with family for 1 out of 3 months; 
excluded substance users 
 
Measures 
CFI, PSE;  
Relapse: UCLA criteria 
Follow up: 12 mth 

Relapse rate: 7 relapsed  
 
Results 
Sig ↑ rate of psychotic relapse in high-EE 
(37%) group than low-EE group (0%).   
 

(Nuechterlein, 
Snyder et al., 
1992) 

Participants 
n = 43 recent onset schizophrenics; 
standardized neuroleptic medication; excluded 
drug or alcohol abusers 
 
Measures 
BPRS, PAS, CFI, PERI-LE 
Relapse: UCLA criteria 
Follow up: 12 mth 

Path analyses 
1. High EE (CC, EOI) was sig predictive of 
relapse; age of illness onset and living with 
relative was not related to relapse.   
2. Severity of the patients’ illness was not a 
sig predictor of relapse, but was related to 
age of onset, living with relatives & high EE.  
 

(Linszen et 
al., 1997) 

Participants 
n = 84 DSM-III-R recent onset 
schizophrenics; living with or in close contact 
with parents or other relatives, continuous 
anti-psychotic medication 
 
Measures 
CFI; BPRS 
Relapse: UCLA, Clinical psychiatric & 

Combined Relapse criteria (see Table 3-1&  

Table 3-2)  
Follow up: 12 mth 

Relapse rate 
UCLA criteria: 22 relapsed; 14 in High EE 
group, 8 in low EE group 
Clinical relapse: 23 relapsed; 17 high EE 
group, 6 low EE group 
Combined: 13 relapsed; 11 high EE, 2 low 
EE 
 
Results 
Survival analysis: High EE (6 or > CC, 1-3 H 
or 4--5 EOI) highly sig predictor of 
combined relapse criteria (controlled for 13 
other predictor variables);   
High-EE group was almost 5 times the risk 
of low- EE group for psychotic relapse 
Not predictive of UCLA or clinical 
psychiatric relapse criteria 
 

(MacMillan et 
al., 1986) 

Participants 
n = 77 schizophrenics (1st episode), PSE 
diagnosis confirmed by CATEGO 
 
Measures 
CFI, PSE  
Relapse: treating clinician – readmission, 
active antipsychotic medication  
Follow up: 24 mth 

Relapse rate 
High EE: 63%; Low EE 39% 
 
Results 
Sig ↑ rate of psychotic relapse in high-EE 
CC, EOI (over involved comments only) 
group than low-EE group.   
EE did not predict relapse when the effects of 
illness duration and neuroleptic medication 
were controlled for. 
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Table 3-8 (continued). 

Authors Method Results 
(Stirling et 
al., 1991)  
 

Participants 
n = 33 key relatives of first/early admission 
schizophrenic patients (within 2 years of 
onset); neuroleptic medication; living in 
family household at least 1/3 mths prior to 
hospitalisation, regular contact during follow-
up 
 
Measures 
At assessment, 6 & 12 mths: CFI; PSE; 
SANS, 
Relapse: blind raters/re-appearance of 
psychotic symptoms/new symptoms in a 
remitted patient or exacerbation of current 
residual symptoms lasting at least 1 week  
Follow up: 12 mth 

Relapse rate: 13 relapsed; 7 re-hospitalised 
 
Results  
High EE: majority EOI (14/16); C & H 
contributed only marginally 
No significant relationship High EE and 
relapse (controlled for lower CC cut-off; 
marital homes) 
 

(Barrelet, 
Ferrero, 
Szigethy, 
Giddey, & 
Pellizzer, 
1990) 

Participants 
n = 30 first admission schizophrenics; living 
with their parents 
 
Measures 
CFI; PSE;  
Relapse: recurrence or exacerbation of 
symptoms  
Follow up: 9 mth 

Relapse rate 
 11 relapsed  
 
Results 
Sig ↑ rate of psychotic relapse in high-EE 
(CC only not H or EOI) (33%) group than 
low-EE group (0%).   

(Leff et al., 
1990) 

Participants 
n = 78 first episode patients 
n = 70 12 month follow-up  
n = 60 24 month follow-up 
 
Measures 
CFI;  
Relapse: recurrence or exacerbation of 
symptoms 
Follow up: 12 & 24 mth 

Relapse rate: 10 at 12 mths; 12 at 24 mths 
 
Results 
12 mths: H, EE index sig ↑ relapse risk; CC, 
EOI, warmth not related to relapse 
24 mths:  H sig ↑ relapse risk; CC, EOI, EE 
index, warmth not related to relapse  
 

(Lenior, 
Linszen, & 
Dingemans, 
1998) 

Participants 
n = 75 DSM-III-R recent onset 
schizophrenics; living with or in close contact 
with parents or other relatives, continuous 
anti-psychotic medication  
 
Measures 
Five-minute Speech Sample: criticisms/ 
dissatisfaction (6 items), emotional over 
involvement (2 items) 
Relapse: UCLA criteria 
Follow up: 12 mth  
 

Results 
Survival analysis: Predictors of relapse – two 
parent group (n = 40) mothers criticisms 
/dissatisfaction score (Hazard ratio HR: 1.40) 
Total group (n = 75) mothers EE predictor 
(HR: 1.38), family mean score predictor 
(HR: 1.50) 
Family emotional over involvement and 
dichotomous EE scale (high/low) not 
predictive of relapse 

Note. sig: significant; mth: month. 
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between EE (comprised of mainly EOI) and relapse rates even after adjusting 

the EE cut-off criterion score and controlling for patients living at home with their 

parents.  However, these inconsistent findings may be associated with differences 

in the indices used to define high-EE and none of the studies examined the 

predictive effect of individual indices of EE on psychotic relapse.   

Three studies have examined the influence of individual indices of EE on 

psychotic relapse in early psychosis.  Barrelet, Ferrero, Szigethy, Giddey and 

Pellizzer (1990) found a significant relationship between CC, H and EOI and 

psychotic relapse amongst their sample of 36 first admission schizophrenics.  

However, CC was the only EE indice that remained significant after the effect of 

patients living at home with their families was controlled for.  Leff et al. (1990) 

found H was the only EE index significantly related to relapse at both one and two 

year follow-ups in two studies of first episode patients respectively.  Lenior, 

Linszen and Dingemans (1998) explored the possible differential role of high-EE 

in mothers and two parent families in psychotic relapse.  The mean family score 

and mothers’ score on the criticisms/dissatisfaction scale of the Five-Minute 

Speech Sample (Magana et al., 1986) was predictive of psychotic relapse in a 

sample of 75 participants.  Neither the emotional over involvement score nor the 

use of the scale to identify a dichotomous index of parental EE (i.e., high/low) 

were predictive of psychotic relapse (Lenior et al., 1998).   

A meta-analysis of 27 studies examining the relationship between EE 

(measured by the CFI) and relapse over a 9 to 12 month period found 89% of 

studies had a significant association between EE and relapse, with a mean meta-

analytic effect size of r = .31 (weighted by degrees of freedom) (Butzlaff & 
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Hooley, 1998).  EE was predictive of relapse regardless of whether first episode 

or more chronic patients were in the study.  However, the effect size of the 

relationship was larger amongst more chronically unwell patients indicating the 

relationship between high EE and psychotic relapse in early psychosis is less 

consistent than for chronic patients.   

EE studies have suffered from methodological limitation in regard to wide 

variations in the definitions of high-EE and psychotic relapse used.  The concept 

of EE has also been criticised for being “atheoretical” as EE is an empirically 

derived concept and there is no established theoretical rationale for assuming it is 

comprised of CC, H or EOI (Halford, 1991, p.107).  Studies finding EE is 

responsive to intervention have also questioned the stability of EE over the course 

of psychosis (Boye et al., 1999; Leff et al., 1990; Linszen et al., 1996; Scazufca & 

Kuipers, 1996; Stirling et al., 1991).  Stirling et al. (1991) suggested that the 

association between EE and psychosis may be developmental in nature in which 

relatives express more over-concern and protection toward patients in the early 

stages of the illness and then more hostility and criticism as the patient 

experiences a more prolonged illness.   

EE is also a difficult concept to measure.  The CFI takes up to 2 hours to 

administer and 4 hours to score and requires health professionals to undergo 

extensive training (up to 40 hours) before it may be administered (Leff & Vaughn, 

1985).  Furthermore, whilst the CFI has been found to have acceptable levels of 

interrater reliability, researchers routinely adjust the CFI cut-offs in order to make 

them more predictive of psychotic relapse (Stirling et al., 1991).  A number of self 

report measures of EE have been developed as an alternative to the CFI including: 
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the Level of Expressed Emotion Scale (LEE, Cole & Kazarian, 1988), the 

Parental Bonding Instrument/Influential Relationships Questionnaire (PBI, IRQ, 

Parker, 1979), Family Attitudes Scale (FAS, Kavanagh et al., 1997) and the 

Family Environment Scale (FES, Moos & Moos, 1994).  However, these scales 

have a large number of items (e.g., LEE; PBI/IRQ), require parents/spouses 

participation (e.g., FAS) or have not demonstrated predictive validity in a self-

report format (e.g., FAS).   

The FES has shown promise as a self-report scale of EE.  The FES 

conflict, expressiveness and cohesion scales have demonstrated discriminant 

validity between more and less chronic schizophrenics and controls (Phillips, 

West, Shen, & Zheng, 1998; Schnur, Friedman, Dorman, Redford, & Kesselman, 

1986).  These subscales have also demonstrated convergent validity with 

conceptually similar scales of the CFI amongst children with conduct and 

emotional disorders (Vostanis & Nicholls, 1995).  Finally, the control and 

expressiveness scales have demonstrated predictive validity for psychiatric 

rehospitalisation, and the control scale has also demonstrated predictive validity 

for psychotic relapse (defined as changes on the BPRS thought disturbance scale) 

(Canive, Sanz Fuentenebro, Vazquez, Qualls, & et al., 1995; Hafner & Miller, 

1991; Spiegel & Wissler, 1986).   

 

3.4.3 Overall Conclusion: Predictors of Psychotic Relapse 

In conclusion, numerous personal vulnerability and environmental factors have 

been identified as potentially important risk factors of psychotic relapse (see Table 

3-9).  As the majority of studies examining predictors of relapse have not  
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Table 3-9 

Identified Potential Risk Factors of Psychotic Relapse 

Predictors of Psychotic Relapse 

 
Family/Environmental Factors 
   High Expressed Emotion  
   Communication Deviance 
   Negative Affective Style 
   Stressful Life Events,  
   Daily hassles,     
   Perceived Level of Stress 
 
Illness Related Factors 
   Age of onset of first psychotic episode 
   Type of onset – acute, sub acute, chronic 
   Number of hospitalizations 
   Number of previous episodes 
   Duration of untreated illness  
   Symptom severity  
   Non-compliance with medication  
 
 

 
Demographics 
   SES 
   Gender 
   Level of education 
   Single parent household/Divorce 
   Family History 
   Race 
 
Social Functioning 
   Low premorbid functioning 
   Low social functioning (current) 
 
Premorbid Personality 
   Schizoid 
   Antisocial PD characteristics 
 
Other 
   Substance Abuse 
 

 

 

specified the substance use status of participants, a number of variables which 

substance using and non-using schizophrenics have been found to differ on in 

previous studies (e.g., social functioning; see Section 2.3.2) are included in Table 

3-9 as potential predictors of relapse.  It is imperative that any study examining 

stress vulnerability models of psychotic relapse measure these  

factors in order to further elucidate their role either in isolation or in combination 

with other factors in psychotic relapse.   

 

3.5 Studies Comparing Predictors of Psychotic Relapse 

A number of studies that have compared the predictive power of risk 

factors in psychotic relapse are summarized in Table 3-10.  The Developmental 
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Processes in Schizophrenic Disorders study followed up 106 people with first 

episode psychosis over a 24 month period (Nuechterlein, Dawson et al., 1992).  

The influence of factors in the social environment of participants and clinical 

variables on psychotic relapse was examined in a series of studies.  In two 12 

month prospective studies participants maintained on anti-psychotic medication 

who relapsed had a significantly higher number of stressful life events in the 

month prior to relapse compared to an analogous ‘non-relapse’ month, non-

relapsers and unmedicated participants who relapsed (Ventura et al., 1992; 

Ventura et al., 1989).  These life events were independent of the patient’s illness 

or behaviour and suggested anti-psychotic medication may be a protective factor 

from psychotic relapse amongst individuals experiencing stressful life events  

(Ventura et al., 1992; Ventura et al., 1989).  High-EE also emerged as an 

important determinant of psychotic relapse in two further 12 month prospective 

studies of the same cohort, with one study finding 37% of participants living in a 

high-EE environment experiencing a psychotic relapse compared to 0% in the 

low-EE group (Nuechterlein et al., 1986).  Similarly high EE was predictive of 12 

month relapse rates amongst 43 first episode schizophrenics on standardized 

neuroleptic medication (Nuechterlein, Snyder et al., 1992).  Clinical variables 

including age of illness onset and living with relatives were not related to relapse 

(Nuechterlein, Snyder et al.).  However, illness severity had a predictive effect on 

relapse via the mediating influence of high EE (Nuechterlein, Snyder et al.).      
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Table 3-10 

Prospective Studies Comparing Predictors of Psychotic Relapse 

Author Method Results  

(Ventura et 
al., 1992; 
Ventura et al., 
1989) 

See Table 3-6  

(Nuechterlein, 
Snyder et al., 
1992) 

See Table 3-8  

(Jablensky et 
al., 1991) 

Participants 
n = 1078 first episode 
schizophrenics; 10 WHO sites in 
developed and undeveloped countries 
 
Measures 
Relapse: in psychotic episode (not 
defined) 
Follow up: 12 month 

Log linear analysis: type of setting and onset of 
first episode (gradual) sig related to poor outcome: 
course of outcome & percent of time in psychotic 
episodes (controlled for in further analyses) 
Number of psychotic & non-psychotic episodes: 
sig predicted by gender, marital status, diagnostic 
group, adolescent adjustment, street drug use, & 
contact with close and casual friends.   
Greater percentage of time in psychotic episode: 
sig predicted by same predictors as above + 
avoidance by family members.   

(Martinez-
Arevalo et al., 
1994) 

Participants 
n = 62 DSM-III schizophrenia; mean 
1.9 episodes (range 0-16) ; 19.4% 
attrition 
C-: n = 24 non-consumers 
C+: n = 14 at least 2/wk for 1 yr at 
baseline and during 1yr follow-up 
C+-: n = 24 at least 2/wk for 1 yr at 
baseline, abstinent during follow-up 
 
Measures 
Relapse: DSM-III criteria 
Stress: Axis IV of DSM-III 
Follow up: 12 mth 

Predictor variables including chronic & acute 
stress, treatment non-compliance, personality 
disorder, age of onset, number of previous 
episodes, maximum adjustment level & gender 
were correlated with relapse.  Only chronic and 
acute stress and treatment compliance had 
significant Spearman correlations with relapse  
Logistic Regression: C-, C+, C+-, chronic stress 
factors, & treatment compliance in prediction of 
relapse.  C+ most predictive of relapse followed by 
treatment non-compliance, stress and C+-.  
Combination of C+, stress and non-compliance 
with treatment highest probabiiy of relapse, C+- 
did not add to the prediction 

(Linszen et 
al., 1997) 

Participants 
n = 84 DSM-III-R recent onset 
schizophrenics; living with or in 
close contact with parents or other 
relatives 
C+ abusers: daily or almost daily use 
prior to admission (reported by 
patient, parent, case notes) and 
during 12 month outpatient phase 
(patient & treatment staff) (recorded 
monthly) 
 
Measures 
CFI; BPRS 
Relapse: UCLA, Clinical psychiatric 
criteria, Combined relapse criteria 
(see Table 3-1 & 3-2)  
Follow up: 12 mth 
 

Survival analysis: compared EE with 13 patient 
variables (including demographic, premorbid 
functioning, present and past illness history and 
comorbid substance use) in prediction of combined 
relapse criteria  
UCLA criteria: cannabis abuse most sig predictor; 
3.96 times risk of relapse; diagnosis of 
schizophrenia, 3.77 times risk of relapse; non-first 
episode, 2.81 times risk or relapse 
Clinical psychiatric criteria: no predictor variables 
Combined relapse criteria: high EE most sig 
predictor, 4.90 times risk of relapse; consistent for 
first episode or in treatment intervention only 
examined 

Note. mth: month; wk: week; C: cannabis. 
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Whilst these studies highlight the importance of environmental factors  

such as stressful life events and high levels of EE in the prediction of psychotic 

relapse the comparative influence of these variables was not determined.  

Furthermore, the role of cannabis and other substance use in psychotic relapse was 

not examined as these studies excluded substance users, despite the high 

prevalence of substance use in the population under study.   

 A few studies have explored the influence of substance use on psychotic 

relapse in comparison to other factors.  Jablensky et al. (1991) followed up 1078 

first-episode schizophrenic patients from 10 countries involved in a WHO 

collaborative study over a 2 year period.  The type of setting (developed versus 

developing countries) was significantly related to the course of outcome (number 

of psychotic and non-psychotic episodes), with patients in developed countries 

having significantly more favorable outcomes (Jablensky et al., 1991).  A gradual 

onset of the first psychotic episode was also significantly related to a poor 

outcome and both of these variables were subsequently controlled for in further 

analyses (Jablensky et al.).  Both a poor course and a greater percentage of time 

spent psychotic in the follow-up period were significantly predicted by gender, 

marital status, diagnostic group, adolescent adjustment, street drug use, and 

contact with close and casual friends (Jablensky et al.).  Avoidance by family 

members was also predictive of poorer outcome in regard to the time-spent 

psychotic.   

 Findings of the predictive effect of street drug use (including cannabis and 

cocaine) on the poor course and more time spent psychotic are notable and 

provide some support for the emerging predictive role of drug use in psychotic 
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relapse (Jablensky et al., 1991).  However, the unique influence of drug use on 

psychotic relapse was not determined, several predictor variables related to 

relapse were not measured or controlled for (e.g., EE, stressful life events) and 

psychotic relapse was not defined according to operationalised criteria.  

Furthermore, the assessment of ‘street’ drug use was problematic, as it combined 

alcohol and drug use into a single measure that was based on retrospective reports 

of alcohol or drug use in the 12 months preceding onset.  Finally, street drug users 

were compliant with antipsychotic medication for a significantly shorter 

percentage of time during the follow-up period, which may have affected relapse 

(Jablensky et al.).     

 Two studies have examined the influence of continued cannabis use on 

psychotic relapse.  Martinez-Avelo et al. (1994) compared the influence of 

baseline cannabis use and continued cannabis use during follow-up (at least 

2/week post-discharge), treatment compliance (adequate intake of neuroleptics 

and attendance at follow-up) and life stress on relapse defined according to DSM-

III criteria amongst 62 schizophrenic patients over a 12 month period.  Continued 

cannabis consumption during follow-up was the most predictive factor of relapse, 

followed by treatment non-compliance, stress and a past history of cannabis use 

(Martinez-Arevalo et al.).  The combination of a past history of cannabis use, non-

compliance with treatment and stress was most predictive of relapse and the 

addition of continued cannabis use did not contribute further to the prediction of 

relapse (Martinez-Arevalo et al.).  However, the comparison groups in this study 

were small, it relied on retrospective reports of continued cannabis use over a 12 



                                                                                        Cannabis and Relapse      88

month period, and psychotic symptoms and relapse were not measured using 

standardised instruments.   

 The only study that has systematically compared the influence of cannabis 

use on psychotic relapse in comparison to 13 patient attributes and EE was 

conducted by Linszen and colleagues (1994; 1997).  Patient variables included 

demographic, premorbid functioning and present and past illness history (see 

Table 3-10).  Cannabis abuse was defined according to DSM-III-R criteria for 

daily or almost daily use, which were confirmed by relative reports prior to 

hospital admission and by the patient and treatment team during the 12 month 

follow-up.  Findings indicated cannabis abuse was the most significant predictor 

of UCLA psychotic relapse or symptom exacerbation over a 12 month period 

amongst 84 individuals with recent onset psychosis.  Cannabis abusers had almost 

4 times the risk of relapse compared to non-cannabis abusers.  Participants with a 

diagnosis of schizophrenia (cf. schizophrenia related disorder) and with more than 

one psychotic episode were also more likely to relapse, with 3.8 and 2.8 times the 

risk of relapse respectively.  Gender and age of onset of psychosis were not 

predictive of relapse.  EE was the only significant predictor of the combined 

relapse criteria (see Table 3-2).  Although risk of relapse was more than 2.5 times 

higher in the cannabis abusing group and cannabis abuse was the only significant 

predictor of relapse amongst patients with social environments characterised by 

high-EE.  No variables were predictive of relapse defined according to clinical 

psychiatric criteria alone and the influence of stressful life events on psychotic 

relapse was not examined. 
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Together these findings indicate cannabis use may be an important 

factor in psychotic relapse either in isolation or in combination with other 

predictors of relapse dependent on the criteria used to define relapse.  Thus, it is 

an important research priority to examine the influence of cannabis use on 

psychotic relapse in the context of stress vulnerability models.  This could be 

achieved by prospectively monitoring psychotic symptoms and substance use as 

well as other factors that have been found to be associated with psychotic relapse 

(e.g., high EE, stressful life events; see Table 3-9, page 83).
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Chapter 4  

 PURPOSE OF THE STUDY 

4.1 Purpose 

 The purpose of this study is to examine the influence of cannabis use on 

the onset, early clinical course and relapse of psychosis.  The utility of the stress 

vulnerability-coping model of schizophrenia in providing an explanation for this 

relationship will also be examined. 

Two studies are proposed.  In the first study the influence of cannabis use 

on the severity of positive, negative and other symptoms (e.g., depression) of 

psychosis will be retrospectively examined.  Specifically, the temporal sequence 

of the onset of cannabis use and psychosis will first be determined.   Then the 

influence of cannabis use on psychotic and other symptom severity over the 

previous 12 months and in the 6 week period preceding admission will be 

explored using standardized instruments.   

 The second study seeks to prospectively examine the influence of cannabis 

use on psychotic relapse.  Specifically, the influence of cannabis use on the course 

and relapse of psychotic symptoms over a 6 month period will be determined.  

The influence of the severity of psychotic symptoms on the frequency and 

quantity of cannabis use will then be explored.  Study 2 also examines whether the 

relationship between cannabis use and symptoms varies systematically within 

subjects at different time points across time.     

 It is proposed that these two studies will test the utility of the stress-

vulnerability coping model of schizophrenia in a number of ways.  First, the 

examination of the temporal sequence of the onset of cannabis use and psychosis 
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will allow the direction of the relationship to be explored.  Specifically, if 

cannabis use and the onset of psychosis emerged at the same time this would 

provide evidence for the stress model.  If cannabis use preceded the onset of 

psychosis, this would support the vulnerability model.  Finally, if the onset of 

psychosis preceded cannabis use this would provide evidence for the coping 

model.  Second, the temporal sequence of the relapse of psychosis will be 

explored.  It is proposed that the systematic monitoring of an individuals’ 

psychotic symptoms and substance use in addition to other factors that have been 

found to influence psychotic relapse (e.g., stress) will allow the temporal sequence 

of relapse to be determined.  That is, if an individual experiences a relapse in 

psychotic symptoms that is preceded by an increase in cannabis use, this would 

support the vulnerability model of psychosis.  In contrast, if an increase in 

cannabis use were followed by a relapse in the severity of psychotic symptoms, 

this would provide evidence for the coping model.  Finally, the pattern of 

covariation between cannabis use and symptoms will be explored at various time 

points in order to determine whether there is a systematic relationship between the 

variables within subjects.    

 

4.2 Hypotheses 

4.2.1 Onset of Cannabis Use and Psychosis 

Based on the stress-vulnerability model of psychosis three alternative 

hypotheses regarding the relationship between the onset of cannabis use and 

psychosis were proposed. 
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Hypothesis 1.  Stress model: The age of onset of cannabis use and 

psychosis will occur in the same year. 

Hypothesis 2.  Vulnerability model: The age of onset of cannabis use will 

precede the onset of psychosis. 

Hypothesis 3.  Coping model: The age of onset of psychosis will precede 

the onset of cannabis use.   

 

4.2.2 Cannabis Use and Symptom Severity at Admission 

Hypothesis 4.  Cannabis dependent participants will have more severe 

positive psychotic and general psychopathology symptoms and less negative 

symptoms than non-dependent cannabis users and non-cannabis users with early 

psychosis. 

Hypothesis 5.  The frequency and quantity of cannabis use in the 6 weeks 

preceding admission will be predictive of the severity of positive and general 

symptoms but not negative symptoms at admission.    

  

4.2.3 Cannabis Use and Psychotic Relapse 

Two alternative sets of hypotheses based on the stress-vulnerability and 

coping models of psychosis respectively can be proposed regarding the 

relationship between cannabis use and psychotic symptom exacerbations and 

relapse.  

Hypothesis 6.  Stress vulnerability model: Increases in the frequency and 

quantity of cannabis use will be predictive of psychotic symptom exacerbations 
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and relapse either alone or in combination with other factors related to relapse 

including stressful life events and the family environment. 

Hypothesis 7.  Coping model: Increases in the severity of psychotic 

symptoms will be predictive of a substantial increase in cannabis use either alone 

or in combination with other factors related to substance use in psychosis. 

Exploratory analyses were conducted in order to examine within subject 

patterns of symptom change and cannabis use.  Hypotheses based on the stress 

vulnerability-coping model examined the correlation between day use and positive 

symptoms in three ways.   

Specifically: 

Stress model: An increase in psychotic symptoms will be accompanied by 

increases in cannabis use when measured in the same week (no-lag). 

 Vulnerability model:  Increases in psychotic symptoms will be preceded 

by an increase in cannabis use in the preceding week (positive lag) 

 Coping model: Increases in psychotic symptoms will precede an increase 

in cannabis use in the following week (negative lag).  



                                                                   Predicton of Psychotic Symptoms             94

Chapter 5  

 STUDY 1: PREDICTORS OF PSYCHOTIC SYMPTOMS AT ADMISSION 

5.1 Introduction 

 Two major alternative hypotheses regarding the relationship between 

substance use and the onset of psychotic disorders have been proposed (Mueser, 

Yarnold et al., 1992).  Symptom causation models posit that cannabis use may 

trigger the onset or relapse of psychotic symptoms (Hall, 1998; Thornicroft, 

1990).  By way of contrast, the symptom alleviation model proposes that 

psychosis may be a contributory cause of cannabis use, with people using 

substances to self-medicate symptoms (Khantzian, 1985, 1997).  The stress 

vulnerability-coping model subsumes both the symptom causation (stress-

vulnerability) and symptom alleviation (coping) models in exploring the 

relationship between cannabis use and psychosis.  However, few attempts have 

been made to examine the utility of these models in describing the relationship 

between substance use and schizophrenia. 

As reviewed in Chapter 2, a number of studies have examined the 

relationship between cannabis use and the onset of schizophrenia.  Evidence from 

retrospective and prospective studies suggests that chronic cannabis use may 

precipitate a latent psychosis in otherwise unsusceptible individuals (Allebeck, 

1991; Allebeck et al., 1993; Andreasson et al., 1987; Tennant & Groesbeck, 

1972).  The Swedish conscript study of 50,465 individuals provided strong 

evidence for a causal association between cannabis use and schizophrenia 

(Allebeck, 1991; Andreasson et al., 1987; Andreasson et al., 1989).  At 15 years 

follow up, Andreasson et al. (1987), found the relative risk of developing 
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schizophrenia was 2.4 times higher amongst individuals who had tried cannabis 

and 6.0 times higher amongst individuals who had used cannabis more than 50 

times at age 18.  More recently van Os and colleagues (2002) found baseline 

cannabis use was predictive of both the presence and severity of psychotic 

symptoms at 3 years follow up amongst 4,045 psychosis-free individuals from the 

general population.   

Cannabis use has also been associated with an increased risk of psychosis 

amongst individuals with a vulnerability or predisposition to psychosis.  A cross 

sectional and 12 month prospective study with high risk individuals (family 

history of psychosis and/or exhibiting attenuated psychotic symptoms and 

transient psychotic symptoms) linked cannabis use and dependence with psychotic 

symptoms and with a significantly greater risk of the onset of psychosis (Curry et 

al., 1999; Miller et al., 2001).  

Thus, cannabis use has been linked with an increased risk of the onset of 

schizophrenia in both high risk individuals with a vulnerability to psychosis, and 

individuals without an identified risk (Allebeck, 1991; Allebeck et al., 1993; 

Andreasson et al., 1987; Andreasson et al., 1989; Curry et al., 1999; Miller et al., 

2001; van Os et al., 2002).  However, it is not possible to make definitive 

conclusions regarding the influence of cannabis or other substance use on 

psychosis due to a number of methodological problems with these studies as 

reviewed in Chapter 2.   

In further examining the relationship between cannabis use and the onset 

of schizophrenia a number of studies have examined the temporal sequence of the 

onset of substance use and schizophrenia (See Section 2.4).  Whilst the majority 
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of these studies have found that cannabis and other substance use preceded the 

onset of psychotic symptoms (Allebeck et al., 1993; Arndt et al., 1992; Baigent et 

al., 1995; Cleghorn et al., 1991; Linszen, Dingemans, & Lenior, 1994; Mueser et 

al., 1995; Taylor & Warner, 1994), there are findings to the contrary (Allebeck et 

al., 1993; Taylor & Warner, 1994).  Hambrecht and Häfner (2000) found the 

temporal sequence of onset of psychosis and substance use could be differentiated 

into three groups amongst a sample of 66 first episode patients with 

schizophrenia.  The first group (27.5%) consisted of patients who had abused 

drugs for more than one year before the first sign of schizophrenia.  The second 

group (34.6%) consisted of patients who experienced the onset of both drug abuse 

and schizophrenia within the same month.  Finally, patients in the third group 

(37.9%) had begun abusing drugs after the onset of psychotic symptoms.  These 

findings provide some support for both the symptom causation and alleviation 

models and suggest the relationship between cannabis use and the onset of 

schizophrenia may be bi-directional.  However, these findings need to be 

replicated and are in marked contrast to the majority of other studies.   

Evidence from cross sectional, and a small number of prospective studies 

(see Chapter 6), has suggested that chronic cannabis use may influence psychotic 

symptoms amongst individuals with psychosis.  Despite a number of 

methodological limitations (see Section 2.3.1.3) such as the use of non-

standardised measures of substance use and symptoms there is converging 

evidence from cross sectional studies to indicate that cannabis users experience 

more severe positive symptoms and less severe negative symptoms at admission 

than non-cannabis users (Brunette et al., 1997; Cleghorn et al., 1991; Negrete et 
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al., 1986).  To date, no study has examined the influence of cannabis use on 

psychotic symptoms using standardized measures of cannabis use, other substance 

use and symptoms.   

Study 1 retrospectively examines the influence of cannabis use on the 

onset and course of psychosis in a sample of people with early psychosis at the 

point of admission to a psychiatric hospital.  The temporal sequence of onset of 

cannabis, psychotic and other symptoms (e.g., depression, anxiety) will first be 

examined.  The influence of cannabis use on psychotic and other symptom 

severity over the previous 12 months and in the 6 week period preceding 

admission will then be examined using standardized instruments.   

 

5.2 Hypotheses 

Onset of Cannabis Use and Psychosis 

Based on the stress-vulnerability model of psychosis three alternative 

hypotheses regarding the relationship between the onset of cannabis use and 

psychosis were proposed. 

Stress model: The age of onset of cannabis use and psychosis will occur in 

the same year (Hypothesis 1). 

Vulnerability model: The age of onset of cannabis use will precede the 

onset of psychosis (Hypothesis 2). 

 Coping model: The age on onset of psychosis will precede the onset of 

cannabis use (Hypothesis 3).   
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Cannabis Use and Symptom Severity at Admission 

Cannabis dependent participants will have more severe positive psychotic 

and general psychopathology symptoms and less negative symptoms than non-

dependant cannabis users and non-cannabis users with early psychosis 

(Hypothesis 4). 

The frequency and quantity of cannabis use in the 6 weeks preceding 

admission will be predictive of the severity of positive and general symptoms but 

not negative symptoms at admission (Hypothesis 5).    

 

5.3 Method 

5.3.1 Participants 

 Participants were recruited from three large metropolitan public 

hospitals in Inner, Western and Southern Brisbane, Queensland, 

Australia.  Recruitment took place over a 7 month period from March to 

October 2000.  All efforts to recruit consecutively admitted participants 

during this time period were made.  Inclusion criteria for participation in 

the study were: aged between 18 and 40 years; a current consensus DSM-

IV diagnosis of a psychotic disorder (schizophreniform, schizophrenia, 

schizoaffective, delusional disorder, substance induced psychosis, 

depressive, bipolar or mixed episode with psychotic features).  

Participants were also required to have had no more than two previous 

episodes of psychosis and to be within three years of initial diagnosis. 

Both current substance users and non-users were included in the study.  
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All patients had to have been in the hospital for a minimum of three days and be 

sufficiently symptom free, as determined by clinical staff on the unit, to 

provide informed consent.  Patients with affective disorders without 

psychotic features or brief psychotic disorders associated with medical 

conditions or intellectual disability were excluded from the study. 

 

5.3.2 Measures   

5.3.2.1  Demographic, Illness-related, Family and Social Factors 

The following demographic information was collected: age, gender, 

occupation, marital status, parental occupation and marital status, current living 

arrangement, education, ethnicity, diagnosis, age first diagnosed and admitted, 

number of episodes and hospital admissions, length of current and previous 

hospitalisations, current and discharge medication (dose/day) and family history 

of psychosis and other psychiatric disorders.  This information was confirmed by 

a chart review in all but two cases where permission was refused.   

 

5.3.2.2  Timeline Followback of Substance Use, Life Events and Medication 

Compliance 

A Timeline Followback (TLFB, Sobell & Sobell, 1992) method was used 

to retrospectively assess life events, cannabis and other substance use and 

neuroleptic medication compliance in the 6 weeks preceding admission (see 

Appendix A).  Timeline followback methods have well-established reliability and 

validity for assessing alcohol consumption (Sobell & Sobell, 1992; Sobell & 

Sobell, 1996).  The TLFB has also recently demonstrated high temporal 



                                                                   Predicton of Psychotic Symptoms             100

reliability, convergent and discriminant validity with other substance use 

measures and high levels of agreement with collateral information and urine 

assays for illicit drug use (Fals Stewart, O'Farrell, Freitas, McFarlin, & Rutigliano, 

2000).   

A calendar of the 6 weeks prior to admission was used to identify key life 

events to which substance use was anchored against.  Key life events were defined 

according to topic areas from the Psychiatric Epidemiological Research Interview 

– Life Events Scale (PERI-LES, Dohrenwend, 1978, see Appendix A).  Responses 

were coded yes if the life event had occurred in the 6 weeks prior to admission, 

providing a life events total score.   

Participant’s self-reported compliance with anti-psychotic medication was 

coded on a weekly basis in the month prior to admission.  If the participant had 

not missed any medication in a one-week period they were coded as compliant for 

that week.  Participants were considered medicated at the time of admission if 

they had taken medication for 50% or more of the time in the month preceding 

admission (at least 2 out of 4 weeks).  Non-medicated participants had taken 

medication for less than 50% of the time in the month prior to admission.       

 

5.3.2.3  Onset of Cannabis Use and Psychosis 

 The mean age of onset of cannabis use, first diagnosis of psychosis, first 

contact with psychiatric services, depression, anxiety, delusions, hallucinations 

and paranoia were recorded in a semi-structured interview format based on the 

IRAOS.  Items from Sections III, IV and the ‘Indicators of Psychiatric Illness’ 

section of the IRAOS were used to obtain information on the onset and course of 
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symptoms and the first and current episode of psychiatric disturbance (see 

Appendix A). The IRAOS has demonstrated interrater reliability, content validity 

with an expert panel, convergent validity with case records and compatibility with 

DSM-III criteria (Hafner, Riecher Rossler et al., 1992).  

   

5.3.2.4  Composite International Diagnostic Interview 

 Section L from the 12 month version of the Composite International 

Diagnostic Interview (CIDI Version 2.1, World Health Organisation, 1997) was 

administered to obtain diagnostic information on substance use and dependence.  

The substance disorders segments have acceptable levels of test-retest and 

interrater reliability and good concordance with clinically generated diagnoses 

(Uestuen, 1997; Wittchen, 1994).  

 

5.3.2.5  Alcohol Use Disorders Identification Test  

The AUDIT is a 10-item measure of harmful or problematic drinking.   

The AUDIT measures four conceptual domains: alcohol consumption (items 1-3), 

drinking behaviour (items 4-6), adverse reactions (items 7-8) and alcohol-related 

problems (9-10).  The AUDIT has demonstrated cross-cultural applicability 

(Saunders et al., 1993), good internal consistency (Allen, 1997; Barry & Fleming, 

1993) temporal stability over a six week period (Daeppen, 2000), predictive 

validity for alcohol-related physical disorders and social problems (Conigrave, 

1995), and convergent validity with other brief screening instruments of alcohol 

abuse and dependence (Allen, 1997).  Cut-off points of 8 and 10 produced 

maximal sensitivity and specificity compared with a structured clinical interview 
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in the initial developmental study (Saunders et al., 1993).  The AUDIT is a 

reliable and valid instrument for use with people who have a dual diagnosis of 

schizophrenia and an alcohol use disorder (Dawe, Seinen, & Kavanagh, 2000; 

Maisto, 2000).   

 

5.3.2.6  Operational Criteria Checklist 

 The Operational Criteria Checklist (OPCRIT, McGuffin, 1991) is a 90-

item checklist of signs and symptoms of mental illness and a suite of computer 

programs, which together generate diagnoses according to the operational criteria 

of 12 major classificatory systems.   The checklist is based on information from 

the patient’s file and PANSS results.  The OPCRIT was completed by the 

researcher based on the PANSS and clinical interview only for two participants 

who did not provide informed consent for file access.  The OPCRIT has been 

found to have good construct (Cardno, Holmans, Harvey, & Williams, 1997; 

Cardno et al., 1996) and concurrent validity with consensus best-estimate lifetime 

diagnoses (Craddock et al., 1996) and interrater reliability (McGuffin, 1991; 

Williams, 1996).  

 

5.3.2.7  Brief Psychiatric Rating Scale 

The BPRS is a 24-item clinician rating scale of the severity of psychiatric 

symptoms.  Items are rated on a 7-point likert scale from “not present” to 

“extremely severe”.  Ratings are based on a 15 to 20 minute unstructured 

interview.  The BPRS has good levels of interrater and intrarater reliability 

(Flemenbach & Zimmerman, 1973) and discriminant (Hopko, Averill, Small, 
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Greenlee, & Varner, 2001; Hopko, Lachar, Bailley, & Varner, 2001), 

construct (Ventura, Nuechterlein, Subotnik, Gutkind, & Gilbert, 2000) and 

concurrent validity (Gur, Mozley, Resnick, & Levick, 1991).   

 

5.3.2.8  Positive and Negative Syndrome Scale  

 The PANSS is a 30-item clinician rating scale which provides a 

comprehensive measure of the current severity of positive and negative symptoms 

of schizophrenia.  It is based on the 18-item BPRS (Overall & Gorham, 1962) plus 

12 additional items derived from the Psychopathology Rating Scale (Singh, 1975) 

to provide a more comprehensive measure of negative and general symptoms of 

schizophrenia (Kay, Fiszbein, Lindenmayer, & Opler, 1986).  It has been shown 

to have good levels of internal consistency, interrater reliability, test-retest 

reliability and cross-cultural validity (Kay et al., 1986; Kay, Opler, & 

Lindenmayer, 1989).  Responses to individual items are rated on a 7-point severity 

scale and are summed to produce three subscale scores for positive and negative 

symptoms and general psychopathology.  The interrater reliability of the PANSS 

ratings of the researcher was determined in a previous study of 69 participants 

with schizophrenia (Hides, Dawe, Young, & Kavanagh, 2002).  Interrater 

reliability coefficients were calculated for 15 (23%) participants.  Pearson 

correlations of .91 for the positive scale, .68 for the negative scale and .86 for the 

general psychopathology scales of the PANSS were reported between the 

researcher and another clinical psychologist.     
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5.3.2.9  Quality of Life Interview - Brief Version 

 The Quality of Life Interview Brief Version (QOLI-Brief Version, 

Lehman, 1994) is a structured interview that assesses an individual’s objective and 

subjective quality of life.  It consists of 74 items which assess eight life domains: 

living situation, daily activities and functioning, family relations, social relations, 

finances, work and school, legal and safety issues and health.  Interview questions 

elicit information about objective quality of life and then subjective quality of life 

(rated on a fixed interval (1-7) delighted-terrible scale) for each life domain.  

General life satisfaction is assessed at the beginning and end of the interview.  The 

QOLI – Full Version has acceptable levels of internal consistency, temporal 

stability, content, construct, convergent and predictive validity across objective 

and subjective domains (Goodman, Hull, Terkelsen, Smith, & Anthony, 1997; 

Lehman, 1988; Lehman, Postrado, & Rachuba, 1993; Trauer, Duckmanton, & 

Chiu, 1998).  Only the objective quality of life domains and general life 

satisfaction items were used in the current study.  Subjective quality of life items 

were not administered as previous research findings have indicated these measures 

are predictive of and highly correlated with global life satisfaction (Lehman, 1988; 

McNary, Lehman, & O'Grady, 1997; Trauer et al., 1998). 

 

5.3.2.10  Family Environment Scale 

The FES is a 90-item measure of the social environment of families.  The 

FES consists of 10 subscales, which assess three underlying dimensions of family 

environments – relationships (cohesion, expressiveness, conflict), personal growth 
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(independence, achievement orientation, intellectual-cultural orientation, 

active-recreations orientation, moral-religious emphasis) and system maintenance 

(organization, control) dimensions.  Responses are recorded as true or false.  The 

FES has demonstrated moderate to high levels of temporal stability and internal 

consistency (Moos & Moos, 1994).  The conflict, expressiveness, cohesion and 

control scales of the FES were used in this study.  These scales have demonstrated 

discriminative validity amongst psychotic populations (Phillips et al., 1998; 

Schnur et al., 1986).  The control and expressiveness scales have demonstrated 

predictive validity for psychiatric rehospitalisation (Canive et al., 1995; Hafner & 

Miller, 1991; Spiegel & Wissler, 1986).  The control scale has also been found to 

be predictive of psychotic relapse (defined as changes on the BPRS thought 

disturbance scale) (Canive et al., 1995).   

 

5.3.2.11  Premorbid Adjustment Scale 

 The PAS is a 21-item measure examining social accessibility-isolation, 

peer relationships, ability to function independently and capacity to form socio-

sexual relationships 6 months before the first psychiatric hospital admission 

(Cannon-Spoor, 1982).  It has demonstrated good levels of interrater reliability for 

trained raters and discriminant validity amongst people with schizophrenia 

(Cannon-Spoor, 1982).   

 

5.3.2.12  Definitions of Drug-Related Constructs 

 CIDI cannabis or other substance abuse or dependence is based on DSM-

IV (1994) criteria.  The onset of cannabis use was defined as the age of first 
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cannabis use.  The age of onset of regular cannabis use was defined as the age 

of onset of the most frequent cannabis use in the 12 months preceding the current 

admission. 

Cannabis use was quantified according to self-report of the number of days 

and the number of cones used in the 6 weeks preceding the current admission.  A 

‘standard’ cone is approximately 2cm in height and 1cm in diameter and is a 

widely recognized measure of cannabis in Australia (Kavanagh & Saunders, 

1999).  The THC content in hydroponic cannabis in Australia has not been 

routinely measured (Topp et al., 2002).  It has been suggested that the widely held 

perception of the increased potency of cannabis is related to the recent use of more 

potent cannabis heads as opposed to leaf and the use of more efficient means to 

smoke cannabis (Degenhardt, Lynskey, & Hall, 2000; Hall & Swift, 2000).  Thus, 

in the current study hydroponic cannabis and heads of cannabis were combined as 

a single measure.  However, if cannabis ‘leaf’ was smoked, the number of cones 

was halved.  Following recommendations from the National Drug and Alcohol 

Research Council (NDARC, Didcott, Reilly, Swift, & Hall, 1997) a ‘joint’ was 

considered to be 3 cones.  If the joint consisted of 50:50 cannabis/tobacco then 1.5 

units of cannabis was recorded.  Consistent with the median price of cannabis in 

Australia a ‘foil’ or gram of cannabis cost approximately $25 and consisted of 20-

25 cones of hydroponic cannabis (Topp et al., 2002).   

Amphetamine/methamphetamine use was quantified according to the 

number of days and ‘points’ used (approximately 0.1 gram), with 1 point costing 

approximately $50.  Local estimates were used to quantify amphetamine use due 

to the wide variations in the price of amphetamines Australia wide (Topp et al., 
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2002).  Heroin use was quantified as the number of days and number of ‘caps’ 

used (approximately 0.1 gram).  The median price of 1 cap of heroin was 

approximately $50 (Topp et al., 2002).    

 

5.3.3 Procedure 

 The researcher regularly attended ward rounds and liaised with Psychiatric 

Consultants, Psychiatric Registrars, the Clinical Nurse in Charge (CNC) or 

Clinical Nurses regarding the availability of participants across the three acute 

psychiatric wards.  Patients who met inclusion criteria for the study were first 

approached by the clinical staff and asked if they would be willing to participate 

in the study.  They were informed that information would be kept confidential and 

that the study would take 60 to 90 minutes to complete.  Written informed consent 

(see Appendix B) was obtained.  Interviews were conducted over one to two 

assessment sessions.  The interviews and questionnaires were administered in the 

following order – demographic information, CIDI, AUDIT, QOL-Brief Version, 

FES, Timeline followback of life events, substance use and medication 

compliance in the 6 weeks preceding admission, BPRS and PANSS.   The 

interviewer completed the OPCRIT and PAS after the interview.  After the 

measures were completed, participants were given an information sheet detailing 

the health risks of cannabis use and were provided with a telephone number for a 

Drug Information Service (see Appendix C). 

 Ethical approval to conduct the research was granted by the Griffith 

University Research Ethics Committee, the Wolston Park Hospital Institutional 

Ethics Committee, Royal Brisbane Hospital Research Ethics Committee, Prince 
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Charles Hospital Research Ethics Committee, and Princess Alexandra 

Hospital Research Ethics Committee.  

 

5.3.4 Data Screening 

Prior to analysis data were screened for violations of the assumptions of 

multiple regression analyses.  A number of variables had skewed distributions and 

showed kurtosis.  Square root transformations of the number of cones cannabis 

use, mean days alcohol and amphetamine use, and PANSS negative scale total 

variables resulted in improvements to the distribution of these variables.  The 

number of cones cannabis use variable also had three univariate outliers who had 

consumed in excess of 500 cones in the preceding 6 weeks.  As these individuals 

are considered part of the most extreme cannabis users in the population, a 

decision was made to retain the cases.  However, in accordance with the 

recommendations of Tabachnick and Fidell (2001) the most extreme outlier 

(participant 60; score of 790) was deleted prior to transformation.  The 

transformation of the number of days cannabis use (negative skew) and PANSS 

general psychopathology scale total (positive skew and kurtosis) variables did not 

result in improvements to their distributions and the original variables were 

retained in the analysis.  The data were also examined for the presence of 

multivariate outliers.  Using a criterion of p < .005 for Mahalanobis distance, only 

two multivariate outliers were found.  Two separate outliers were found in the 

regression analyses using the number of days and cones cannabis use respectively 

to predict symptomatology.  These two participants were excluded from the 
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analyses (participants 1 and 13).  Examination of the correlation matrix 

revealed no multicollinearity and tolerance was found to be acceptable (>.01).   

The PANSS general psychopathology score and the transformed negative 

symptom score variables violated the assumption of homogeneity of variance.  

Performing the analyses using transformed and untransformed data did not 

significantly alter the results.  Subsequently, the analyses were performed using 

the original data. 

 

5.4 Results 

5.4.1 Recruitment Rate 

 One hundred and twenty inpatients meeting inclusion criteria were referred 

to the study during the recruitment period (see Appendix D).  Sixteen patients 

were discharged prior to being approached for their participation.  Thirteen 

(13.4%) of the 97 inpatients who were approached to participate in the study 

refused.   Eighty-four inpatients provided written informed consent for 

assessment, two participants refused to provide consent for chart access. 

 

5.4.2 Participant Characteristics  

The sample consisted of 60 males and 24 females with a mean age of 

24.51 years (SD = 5.21).  The majority of participants were single (82.1%), lived 

with their family or partner (71.4%), were of Australian or New Zealand ethnic 

origin (78.6%) and recipients of Government benefits (76.2%).  Participants had 

received a mean of 10.84 years (SD = 2.07) of education.   
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The mean age of participants at the time of initial diagnosis was 23.38 

years (SD = 5.24) with a mean of 1.58 (SD = 1.72) previous hospitalisations (see 

Table 5-1).  Thirty-three percent were first admissions.  According to the OPCRIT 

72.6% of participants were diagnosed with a DSM-IV psychotic disorders and 

27.4% were diagnosed with affective disorders with psychotic features.  

Approximately 30% of participants had a family history of psychosis and 40% had 

a history of other psychiatric disturbance, predominantly depression. 

 

Table 5-1 

Illness-related Variables of Participants at Assessment  

Variable  
 
Diagnosis 
 
 
 
 
 
Medication 
Status 
 
DUP   
  
Number of 
Episodes 
 
First 
Episode 
 
Type of 
Onset 
(current 
episode) 
 

 
70.2% Psychotic Disorder Not Otherwise Specified (NOS) 
2.4% Schizophrenia 
13.1% Bipolar Affective Disorder Type 1 with psychotic features 
13.1% Major Depressive Disorder with psychotic features 
1.2% Hypomanic episode with psychotic features 
 
8.1% Non-medicated  
11.9% Medicated 
 
5 months  (18 months) 
 
 
1.75 (.78) 
 
 
56.0% 
 
28.6% Acute 
33.3% Sub acute 
17.9% Gradual 
8.3% up to 6 months 
11.9% over 6 months 

Note. DUP : Duration of untreated psychosis 
 

The severity of participant’s symptoms at admission according to the 

PANSS and BPRS are presented in Table 5-3.  The PANSS indicated participants 

were experiencing average levels of positive symptoms (65th percentile), and low 
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levels of negative (<10th percentile) and general psychopathology (<10th 

percentile) symptoms in comparison with a normative sample of schizophrenics 

(Kay, 1986).  On the BPRS, participants were experiencing moderate to moderate 

to severe levels of unusual thought content, mild to moderate levels of 

hallucinations, mild levels of conceptual disorganisation and moderate levels of 

suspiciousness.      

There was a high rate of substance use in the sample.  Of the 84 

participants assessed, 85.7% of participants had used an illicit substance in the 

past 12 months with 84.5% using any substance more than 5 times in the past 

year.  A total of 83.3% (n = 70) of participants had used cannabis at least 5 times 

in the past 12 months.  The majority of participants reported usually smoking 

hydroponic (64.3%) cannabis rather than cannabis heads (7.1%) and leaf (15.5%).  

Twelve (14.3%) participants had not used any illicit substances at all in the 

preceding 12 months. Using a cut off score of 8 just under 50% of participants 

scored in the problematic drinking range of the AUDIT with a mean score 9.67 

(SD = 9.40) (Saunders et al., 1993).   

Fifty-nine (70.2%) participants met DSM-IV diagnostic criteria for 

cannabis dependence.  The number of cones and days of cannabis use was highly 

correlated in the 6 weeks prior to admission (r  = .72, p < .01).  Thirty-one percent 

of participants met criteria for amphetamine dependence and 26.2% of 

participants met criteria for both cannabis and amphetamine dependence.  There 

were low levels of heroin (4.8%) and hallucinogen (1.2%) dependence.   
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5.4.3 Onset of Cannabis Use and Psychosis 

 The temporal sequence of onset of cannabis use and psychiatric variables 

was explored.  The mean age of first cannabis use and regular cannabis use was 

15.04 (SD = 3.22) and 17.57 (SD = 3.53) years respectively.  Cannabis use 

preceded the onset of psychotic and mood-related symptoms in over 97% and 

92% of cases respectively.  Signs of psychiatric disturbance and cannabis use 

emerged in the same year in two participants.  There were no participants whose 

psychotic illness preceded their cannabis use.  Similar results were found when 

the age of onset of regular cannabis use and psychiatric variables were compared 

(see Appendix E). 

 Paired sample t-tests were then conducted to explore if there were any 

significant differences in the age of onset of cannabis use and psychiatric variables 

(see Table 5-2).  Participants were significantly younger at the mean age of onset 

of cannabis use than the mean age of psychiatric diagnosis, contact with 

psychiatric services and the onset of psychotic and mood related symptoms.  Once 

again similar results were found when the mean age of onset of regular cannabis 

use and psychiatric variables was compared (see Appendix E). 

 

5.4.4 Cannabis Use and Symptom Severity at Admission  

A one-way between-groups ANOVA was then conducted to evaluate the 

impact of cannabis use on symptom severity.  Participants were divided into three 

groups according to their cannabis use status in the past 12 months: cannabis 

dependent, non-dependent cannabis users and non-cannabis users.  The means and 

standard deviations are presented in Table 5-3.  There were no significant  
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Table 5-2  

Mean and Paired Samples T-tests for Age of Onset of Cannabis Use, Psychiatric and Symptom  

Variables 

Variable 
 

M (SD) Range Statistic 

Age first diagnosed/admitted 
 

23.38 (5.24) 15 - 40 t(78) = 13.40*** 

Age first contact with psychiatric 
services 

23.38 (5.33) 
 

15 - 40 t(78) = 13.28*** 

Age onset depression 
 

22.25 (5.51) 14 - 39 t(63) = 9.98*** 

Age onset anxiety 
 

23.04 (5.71) 14 - 40 t(63) = 10.07*** 

Age onset delusions  
 

22.88 (5.39) 15 - 40 t(78) = 12.22*** 

Age onset hallucinations 
 

23.00 (5.29) 15 - 40 t(74) = 12.08*** 

Age onset paranoia 
 

23.04 (5.40) 15 - 40 t(75) = 11.88*** 

*p<.05. ** p<.01. ***p<.0005. 

 

differences between the three groups on PANSS positive psychotic symptoms, 

negative symptoms or general psychopathology symptoms or the BPRS total or 

psychotic symptom score.  See Table 5-4 for results.     

The influence of cannabis use on symptoms at admission was then 

explored using hierarchical multiple regression techniques.  The relationship 

between cannabis use in the 6 weeks prior to admission and current 

symptomatology after controlling for illness-related factors, life stress, medication 

compliance and other drug use was investigated.  

Separate hierarchical regression analyses were conducted for the 

prediction of (a) PANSS positive symptoms; (b) PANSS negative symptoms and 

(c) PANSS general psychopathology scale totals from the number of days and 
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Table 5-3  

Mean PANSS and BPRS Scores at Assessment for Total Sample, Cannabis Dependent,  

Non-Dependent Cannabis Users and Non- Users 

Variables Total 
(n = 84) 

Cannabis 
dependent  
(n = 59) 

Non-dependent 
cannabis user  

(n = 10) 

Non-cannabis users 
(n = 15) 

PANSS scales 
  Positive 
  Negative 
  General    
  psychopathology 
 

 
21.02 (5.32) 
8.37 (2.32) 
24.40 (2.73) 

 
20.54 (5.75) 
8.39 (2.18) 

24.41 (4.91) 

 
22.20 (3.99) 
8.10 (2.51) 

22.60 (1.08) 
 

 
21.47 (4.85) 
8.40 (2.51) 
25.67 (5.60) 

BPRS  
  Psychotic    
  symptom total 
  BPRS total 

 
 

9.75 (2.73) 
44.60 (7.94) 

 
 

9.53 (2.95) 
44.20 (8.10) 

 
 

9.60 (2.12) 
43.20 (8.10) 

 
 

10.47 (2.23) 
46.53 (9.18) 

     
*p<.05. ** p<.01. ***p<.0005. 

 

Table 5-4 

One Way Analyses of Variance for Psychotic Symptoms  

Variables df F η2 p 
 
PANSS scales 
  Positive 
  Negative 
  General    
  psychopathology 
 
BPRS  
  Psychotic    
  symptom total 
  BPRS total 

 
 

2 
2 
2 
 
 
 
 

2 
2 

 
 

.50 

.07 
1.24 

 
 
 
 

.71 

.66 

 
 

.01 

.00 

.03 
 
 
 
 

.02 

.02 

 
 

.61 

.93 

.30 
 
 
 
 

.50 

.52 
     
*p<.05. ** p<.01. ***p<.0005. 
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cones of cannabis use and the other predictor variables.  Independent variables 

were entered in three steps (see Appendix F for their psychometric properties). 

The age of first diagnosis, the number of life events in the 6 weeks preceding 

admission and medication compliance in the month prior to admission were 

entered in the first step as these variables have demonstrated the most consistent 

relationship with psychotic symptoms and relapse in previous studies (Hultman et 

al., 1997; Rabiner et al., 1986; Robinson et al., 1999; Thara et al., 1994; Ventura 

et al., 1989; Wiersma et al., 1998).  Other drug use was entered at the second step 

and quantified as the mean number of days amphetamine and alcohol use due to 

the low level of other (e.g., heroin, LSD) drug use in the sample.  Finally, 

cannabis use was entered in the third step in order to determine if it could predict 

symptoms after controlling for the other variables.   

The role of a self-report measure of the family environment in the 

prediction of symptoms in addition to the other independent variables was 

examined in a separate analysis (see Appendix G).  Total scores on the conflict, 

expressiveness, cohesion and control subscales were entered into the first step of 

separate analyses.  This variable was not included in the principle analyses as only 

70 participants were in regular contact with family/partners and could complete 

the measures.    

Table 5-5 and Table 5-6 display the bivariate correlations for all variables.    

There were some moderate bivariate correlations between cannabis use and 

symptomatology.   The correlations between symptomatology and the age of first 

diagnosis, medication compliance and life stress were small.  However, these 

variables were retained in the principal analysis as they have been identified as 



                                                                   Predicton of Psychotic Symptoms             116

important predictors of psychotic relapse in previous research (Nuechterlein, 

Dawson et al., 1992; Rabiner et al., 1986; Robinson et al., 1999; Thara et al., 

1994; Ventura et al., 1992; Wiersma et al., 1998).   

The unstandardised (B) and standardized (β) regression coefficients, the 

intercepts, R and R2 after entry of all 5 independent variables are displayed in 

Tables 5-7 to 5-12.  The addition of the FES cohesion, expressiveness, conflict or 

control scales separately into the first step of the analyses in addition to the other 

independent variables did not contribute to the prediction of PANSS positive, 

negative or general psychopathology symptoms (see Appendix G).  

 

5.4.4.1  Prediction of PANSS Positive Symptoms 

Results of two separate regression analyses examining the influence of the 

total days and cones cannabis used and other predictor variables on PANSS 

positive symptom scale total are presented in Table 5-7 and Table 5-8.  There was 

little alteration in the solution using partially transformed and untransformed data 

in both analyses.  Thus, untransformed data were used in both analyses to aid the 

interpretability of the results. 

The influence of the number of days of cannabis use and other predictor 

variables on PANSS positive symptoms was first explored.  R for regression was 

significantly different from zero only at the end of Step 3.  With all independent 

variable’s (IV) entered into the equation, R = .40, F(5, 77) = 2.94, p<.05.  

Participant’s age first diagnosed, total life events and medication compliance were 

not found to be significant predictors of PANSS positive symptoms at Step 1,  



                                                                   Predicton of Psychotic Symptoms             117

 

Table 5-5  

Bivariate Correlations between PANSS Symptoms and Age First Diagnosed, Life Events,  

Medication Compliance, Days of Other Drug Use and Days of Cannabis Use  

 PANSS 
positive  

SQRT 
PANSS 
negative  

PANSS 
general  

Age first 
diaga 

Life 
events 
total 

Med 
Compb  

Days 
other 
drug use 

Days 
cannabis 
use 

Age first 
diaga 
 

-.03 -.05 -.07 __     

Life 
events 
total 

.02 -.21* .03 .14 __    

Med 
compb  
 

-.04 -.06 .01 .02 .20* __   

Days 
other 
drug use 

.07 -.22* -.22* -.10 .03 .08 __  

Days 
cannabis 
use 

.39*** -.12 .29** .07 .10 .05 .17 __ 

Note.  Age first diaga = age of first diagnosis. Med compb = medication compliance in the month 
prior to admission.  
*p<.05. ** p<.01. ***p<.0005. 
 
 
Table 5-6  

Bivariate Correlations between PANSS Symptoms and Age First Diagnosed, Life Events,  

Medication Compliance, Days of Other Drug Use and Cones of Cannabis Use 

 PANSS 
positive  

SQRT 
PANSS 
negative  

PANSS 
general  

Age first 
diaga 

Total 
life 

events 

Med 
Compb 

Days 
other 

drug use 

Cones of 
cannabis 

use 
Age first 
diaga 

.01 -.10 -.09 __     

Life 
events 
total 

.07 -.25* .05 .20* __    

Med 
compb  
 

-.10 .01 .01 -.01 .11* __   

Days 
other 
drug use 

.12 -.27** -.25* -.19* .08 .06 __  

Cones of 
cannabis 
use 

.38*** -.23* .24* .07 .01 -.10 .09 __ 

Note.  Age first diaga = age of first diagnosis. Med compb = medication compliance in the month 
prior to admission.  

*p<.05. ** p<.01. ***p<.0005. 
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R2 = .00 (Adjusted R2 = -.03), F (3, 79) = .12.  Entering the mean days of other 

drug use at Step 2 also did not significantly contribute to the prediction of PANSS 

positive symptoms, R2 change = .01, F(1, 78) = .43.  However, the addition of 

days cannabis use at Step 3 was significantly predictive of the PANSS positive 

symptom scale total.  R2 change after Step 3 was .15.  F change indicated a 

significant improvement in the prediction of PANSS positive symptoms after 

controlling for the influence of participants’ age first diagnosed, life events, 

medication compliance and other drug use, F(1,77) = 13.81, p<.0005.  Altogether, 

16.0% of the variability in PANSS positive symptoms was accounted for by the 

predictor variables with days cannabis use alone accounting for 15.1% of the 

variance in the prediction of PANSS positive symptoms after controlling for the 

influence of participant’s age first diagnosed, life events, medication compliance 

and other drug use.  Thus, the number of days of cannabis use was the only 

significant predictor of PANSS positive symptoms in this analysis. 

 In the second analysis the influence of the number of cones of cannabis 

use on PANSS positive symptoms was examined.  After Step 3, with all IVs in the 

equation R = .40, F(5.76) = 2.95, p<.05.  After Step 1, with participants’ age first 

diagnosed, life events total and medication compliance in the equation, R2 = .02, 

F(3, 78) = .42.  The entry of the mean days of other drug use into the equation at 

Step 2, also did not significantly contribute to the prediction of PANSS positive 

symptoms with R2 Change = .014, F(1.77) = 1.08.  R2 change after Step 3 was .13.  

F change indicated a significant improvement in the prediction of PANSS positive 

symptoms by the number of cones of cannabis use after controlling for 

participant’s age first diagnosed, life events total, medication compliance and  
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Table 5-7 

Hierarchical Multiple Regression of Age First Diagnosed, Life Events, Medication Compliance,  

Days Other Drug Use and Days of Cannabis Use predicting PANSS Positive Symptoms 

            Variable B SE B β 

Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
 

 
-.04 
.10 
-.86 

 
.11 

1.93 
.30 

 
-.04 
.04 
-.05 

Step 2 
      Mean days other drug use 
 

 
.07 

 
.11 

 
.07 

Step 3 
      Days cannabis use  

 
.13 

 
.04 

 
.40*** 

 
Intercept = 20.39 

                                                             
                                                            R2 = .16 
                                                            Adjusted R2 =   .11 
                                                            R = .40* 

  
  Note. R2 = .00 for Step 1;  R2 = .00 for Step 2;  R2 = .15 for Step 3, (p < .0005). 
   *p<.05. ** p<.01. ***p<.0005. 
 
 

Table 5-8  

Hierarchical Multiple Regression of Age First Diagnosed, Life Events, Medication Compliance,  

Days Other Drug Use and Cones of Cannabis Use predicting PANSS Positive Symptoms  

            Variable B SE B β 

Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
 

 
-.01 
.21 

-1.72 

 
.12 
.30 

1.83 

 
-.01 
.08 
-.11 

Step 2 
      Mean days other drug use 
 

 
.12 

 
.11 

 
.12 

Step 3 
      Cones of cannabis use  

 
.02 

 
.01 

 
.37** 

 
Intercept = 18.77 

                                                     
                                                            R2 = .16 
                                                            Adjusted R2 =   .11 
                                                            R = .40* 

  Note. R2 = .16 for Step 1;  R2 = .01 for Step 2;  R2 = .13 for Step 3, (p < .01). 
   *p<.05. ** p<.01. ***p<.0005. 
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other drug use, F(1, 76) = 12.10, p<.01.  Altogether, 16.3% of the variance in 

PANSS positive symptoms was accounted for by the predictor variables, with the 

number of cones of cannabis use accounting for 13.3% of the variance after 

controlling for the other predictor variables.   Thus in both analyses, only the 

number of days and number of cones of cannabis use were predictive of PANSS 

positive symptoms.      

 

5.4.4.2  Prediction of PANSS Negative Symptoms 

The influence of cannabis use and other predictor variables on PANSS 

negative symptoms was then explored.  Results of the two regression analyses 

using the number of days and cones of cannabis use separately and other 

independent variables to predict negative symptoms are presented in Table 5-9 

and Table 5-10.  In both analyses partially transformed data were used. 

R for regression was not significantly different from zero at the end of  

Steps 1, 2 or 3.  Participant’s age first diagnosed, number of life events and 

medication compliance were not significant predictors of the square root of 

PANSS negative symptoms at Step 1, R2 = .05 (Adjusted R2  = .01), F(3, 79) = 

1.26.  Entering the square root of the mean days of other drug use at Step 2 and 

the days of cannabis use at Step 3 also did not significantly contribute to the 

prediction of PANSS negative symptoms.   After all IVs had been entered into the 

equation at Step 3, R = .31, F(5, 77) = 1.65.  Thus, no predictor variables were 

predictive of PANSS negative symptoms in the first set of analyses.   

In the second analysis, the influence of the number of cones of cannabis 

used on PANSS negative symptoms was examined.  R for regression was  
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Table 5-9  

Hierarchical Multiple Regression of Age First Diagnosed, Life Events, Medication Compliance,  

Days Other Drug Use and Days of Cannabis Use predicting PANSS Negative Symptoms  

            Variable B SE B β 

Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
 

 
-.00 
-.04 
-.02 

 
.01 
-.21 
.13 

 
-.02 
-.21 
-.01 

Step 2 
      SQRT Mean days other drug use 
 

 
-.06 

 
.03 

 
-.22 

Step 3 
      Days cannabis use  

 
-.00 

 
.00 

 
-.08 

 
Intercept = 3.29 

 
                                                            R2 = .10 
                                                            Adjusted R2 =   . 04 
                                                            R = .31 

Note. R2 = .05 for Step 1;  R2 = .05 for Step 2;  R2 = .01 for Step 3. 
*p<.05. ** p<.01. ***p<.0005. 

 

Table 5-10  

Hierarchical Multiple Regression of Age First Diagnosed, Life Events, Medication Compliance,  

Days Other Drug Use and Cones of Cannabis Use predicting PANSS Negative Symptoms  

            Variable B SE B β 

Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
 

 
-.00 
-.04 
.04 

 
-.05 
.02 
.13 

 
-.05 
-.24 
.04 

Step 2 
      SQRT Mean days other drug use 
 

 
-.08 

 
.03 

 
-.28* 

Step 3 
      SQRT Cones cannabis use  

 
-.01 

 
.01 

 
-.18 

 
Intercept = 3.48 

 
                                                            R2 = .17 
                                                            Adjusted R2 =   .11 
                                                            R = .41* 

  Note. R2 = .07 for Step 1;  R2 = .07 for Step 2 ( p < .05);  R2 = .03 for Step 3. 
  *p<.05. ** p<.01. ***p<.0005. 
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significantly different from zero at the end of Steps 2 and 3.  After all 

variables were entered into the analysis at Step 3, R = .41, F(5, 76) = 3.08, p<.05.  

After Step 1, with the age first diagnosed, number of life events and medication 

compliance entered into the equation R2 = .07, F(3, 78) = 1.82, indicating none of 

these variables were predictive of the square root of PANSS negative symptoms.  

Entry of the square root mean days of other drug use was a significant predictor of 

PANSS negative symptoms at Step 2.  R2 change after Step 2 was .07.  F change 

indicated a significant improvement in the prediction of the square root of PANSS 

negative symptoms by square root mean days of other drug use after controlling 

for the other predictor variables F(1, 77) = 6.45, p<.05.  The addition of the 

square root of cones of cannabis use to the equation at Step 3, did not significantly 

contribute to the prediction of negative symptoms.  The predictor variables 

accounted for 16.8% of the variability in the square root of PANSS negative 

symptoms, with square root mean days of other drug use contributing 7.2% unique 

variance.   Thus, the square root mean days of alcohol and amphetamine use was 

the only variable which was predictive of square root of PANSS negative 

symptoms in the second analysis, with less mean days of other drug use being 

predictive of more severe negative symptoms 

 

5.4.4.3  Prediction of PANSS General Psychopathology Symptoms 

Finally, the influence of cannabis use and other variables on the prediction of 

PANSS general psychopathology symptoms was examined.  Results of separate 

analyses examining the influence of the number of days and number of cones 

cannabis and other predictor variables on general symptoms are presented in 
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Table 5-11 and Table 5-12.  There was little alteration in the solution using 

partially transformed and untransformed data for both analyses.  Thus, 

untransformed data are presented below to aid interpretability.  

R for regression was significantly different from zero at the end of Step 3 

only.  At Step 3 with all IVs entered into the equation, R = .41, F(5, 77) = 3.12, 

p<.05.   The entry of participants’ age first diagnosed, life events and medication 

status at Step 1 did not significantly contribute to the prediction of general 

psychopathology symptoms, R2 = .01 (Adjusted R2  = -.03), F(3, 79) = .17.  The 

entry of the mean days other drug use into the equation at Step 2 was predictive of 

general psychopathology symptoms.  R2 change after Step 2 was .05 with F 

change indicating a significant improvement in the prediction of PANSS general 

psychopathology symptoms after controlling for age first diagnosed, life events 

and medication compliance, F(1, 78) = 4.33, p<.05.  The addition of the days of 

cannabis use at step 3 also contributed significantly to the prediction of PANSS 

general psychopathology symptoms with R2  change equal to .11.  F change 

indicated a significant improvement in the prediction of PANSS general 

psychopathology symptoms by the days of cannabis use after controlling for the 

other predictor variables, F (1, 77) = 10.18, p<.01.  The predictor variables 

accounted for 16.9% of the variability in PANSS general psychopathology 

symptoms.  The mean days of other drug use and days of cannabis use contributed 

5.2% and 11.1% unique variance respectively to the prediction of PANSS general 

psychopathology symptoms.  Examination of the β values shows the days of 

cannabis use to be the better predictor of PANSS general psychopathology 

symptoms with a higher number of days cannabis use resulting in a higher 
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Table 5-11 

Hierarchical Multiple Regression of Age First Diagnosed, Life Events, Medication Compliance,  

Days Other Drug Use and Days of Cannabis Use predicting PANSS General Symptoms 

            Variable B SE B β 

Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
 

 
-.07 
.10 
-.09 

 
.11 
.28 

1.77 

 
-.07 
.04 
.01 

Step 2 
      Mean days other drug use 
 

 
-.20 

 
.09 

 
-.23* 

Step 3 
      Mean days other drug use 
      Days cannabis use 

 
-.25 
.10 

 
.09 
.03 

 
-.29** 
.34** 

 
Intercept = 26.15 

 
                                                            R2 = .17 
                                                            Adjusted R2 =   .12 
                                                            R = .41** 

  Note. R2 = .01 for Step 1;  R2 = .05 for Step 2 ( p < .05);  R2 = .11 for Step 3 (p < .01). 
  *p<.05. ** p<.01. ***p<.0005. 
 

 

Table 5-12 

Hierarchical Multiple Regression of Age First Diagnosed, Life Events, Medication Compliance,  

Days Other Drug Use and Cones of Cannabis Use predicting PANSS General Symptoms 

            Variable B SE B β 

Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
 

 
-.10 
.16 
.06 

 
.11 
.26 

1.66 

 
-.11 
.07 
.00 

Step 2 
      Mean days other drug use 
 

 
-.25 

 
.10 

 
-.29* 

Step 3 
      Cones cannabis use          
      Mean days other drug use 

 
.01 
-.28 

 
.01 
.09 

 
.29** 
-.32** 

 
Intercept = 27.44 

                                                
                                                            R2 = .17 
                                                            Adjusted R2 =   . 12 
                                                            R = .42* 

  Note. R2 = .01 for Step 1;  R2 = .08 for Step 2 ( p < .05);  R2 = .08 for Step 3 (p < .01). 
  *p<.05. ** p<.01. ***p<.0005. 
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PANSS general psychopathology score.  In contrast, less mean days of other 

drug use was associated with a higher PANSS general psychopathology score.   

The influence of the number of cones of cannabis used on PANSS general 

psychopathology symptoms was examined in the second analysis.  After Step 3, 

with all IVs entered into the analysis, R for regression was significantly different 

from zero, R = .42, F(5, 76) = 3.16, p<.05.  Participants’ age first diagnosed, life 

events and medication compliance were not significant predictors of PANSS 

general psychopathology symptoms at Step 1, R2 = .01 (Adjusted R2  = -.03), F(3, 

78) = .35.  After entry of mean days of other drug use at Step 2, R2 change = .08.  

F change indicated a significant improvement in the prediction of PANSS general 

psychopathology symptoms after controlling for age first diagnosed, life events 

and medication compliance F(1, 77) = 6.63, p<.05.  Similarly, the addition of the 

number of cones of cannabis use to the equation at Step 3 also significantly 

contributed to the prediction of general psychopathology symptoms after 

controlling for age first diagnosed, life events, medication compliance and days of 

other drug use with R2 change = .08, F(1, 76) = 7.38, p<.01.  The predictor 

variables accounted for 17.2% of the variance in PANSS general psychopathology 

symptoms.  Mean days of other drug use and number of cones of cannabis use 

contributed 7.8% and 8.0% unique variance respectively in general 

psychopathology symptoms after controlling for the other predictor variables.  

However, examination of the β values shows the mean days of other drug use to 

be the better predictor of PANSS general psychopathology symptoms with less 

mean days of other drug use predictive of a higher PANSS general 

psychopathology score.  In contrast, a higher number of cones of cannabis use 
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were associated with a higher PANSS general psychopathology score.  Thus, 

both the total number of cones and mean days other drug use were predictive of 

PANSS general psychopathology symptoms in both analyses.   

In summary, hierarchical regression analyses were conducted to examine if 

participants’ age first diagnosed, life events, medication compliance, mean days 

other drug use and days and cones cannabis use were predictive of PANSS 

positive, negative and general psychopathology symptoms.  The number of days 

and number of cones of cannabis used in the 6 weeks prior to admission were 

significant predictors of higher PANSS positive and general psychopathology 

symptom scores at admission.  The mean days of alcohol and amphetamine use in 

the 6 weeks prior to admission were also predictive of general symptom scores; 

however, less days of other drug use were predictive of higher general symptom 

scores.  Only the square root of the mean days of other drug use was predictive of 

negative symptom scores at admission, with less days of other drug use predictive 

of higher negative symptom scores. 

 

5.5 Discussion 

The aim of this study was to examine the influence of cannabis use in the 

six weeks prior to admission on symptomatology in a sample of people with early 

psychosis.  Overall, there was a high level of cannabis use, abuse and dependence 

in the sample.  Of the 84 participants in the study, 72 (83%) reported using 

cannabis at least 5 times and 59 (70%) met DSM-IV criteria for cannabis 

dependence in the past 12 months.  These rates are markedly higher than the rates 

of substance use, abuse and dependence suggested by community surveys and 



                                                                   Predicton of Psychotic Symptoms             127

studies with more chronic patients (Degenhardt & Hall, 2001a, 2001b; Mueser 

et al., 1990; Regier et al., 1990; Schneier & Siris, 1987).  They are also higher 

than rates amongst people in the in the early stages of psychosis.  Kavanagh and 

Saunders (1999) found that 31% of 69 patients with early psychosis met criteria 

for cannabis dependence in a sample drawn from similar geographical locations.  

However, this study was conducted 2 to 3 years earlier.  Thus, whilst the use and 

abuse of cannabis appears to be extremely high in the current sample, it parallels a 

growing pattern of increased use in the general population in Australia with a third 

of teenagers and almost 60% of 20 to 29 year olds reporting having used cannabis 

in their lifetimes (Australian Institute of Health and Welfare, 2002). 

  

5.5.1 Onset of Cannabis Use and Psychosis 

The temporal sequence of onset of cannabis use, psychotic and other 

symptoms (e.g., depression, anxiety) was first examined.  The mean age of onset 

of first cannabis use and regular cannabis use was compared to the mean age of 

onset of the following variables: first diagnosis or hospitalization for psychosis, 

first contact with psychiatric services and symptomatology.  Three alternative 

hypotheses based on the stress-vulnerability coping model of psychosis were 

proposed.  According to the stress model it was hypothesized that the age of onset 

of cannabis use and psychosis would occur in the same year (Hypothesis 1).  

Using the vulnerability model it was hypothesized that the age of onset of 

cannabis use would precede the onset of psychosis (Hypothesis 2).  Finally, the 

coping model would hypothesise that the age of onset of psychosis would precede 

the onset of cannabis use (Hypothesis 3).   



                                                                   Predicton of Psychotic Symptoms             128

In the first instance, the temporal relationship between cannabis use 

and psychiatric features was examined.  Cannabis use preceded the onset of 

psychiatric disturbance, positive psychotic symptoms and mood-related symptoms 

in 97% of participants.  Signs of psychiatric disturbance emerged in the same year 

as cannabis use in only two participants and there were no participants in whom 

psychiatric disturbance preceded the onset of cannabis use.  Similar results were 

found when the age of onset of regular cannabis use and psychiatric disturbance 

was examined.   

T-tests were then conducted to ascertain whether the difference in the age 

of onset of cannabis use and psychiatric symptoms was statistically significant.  

Participants were significantly younger at the age of onset of first and regular 

cannabis use than the onset of psychiatric disturbance, psychotic or mood-related 

symptoms.  The age of onset of cannabis use preceded any sign of psychiatric 

disturbance measured by a mean of 7 years.  These results are consistent with 

Hypothesis 3 based on the vulnerability model of psychosis.  Results are also 

consistent with the majority of previous studies finding cannabis use preceded the 

onset of psychosis by at least one year (Allebeck et al., 1993; Arndt et al., 1992; 

Cleghorn et al., 1991; Linszen, Dingemans, & Lenior, 1994) with a number of 

studies reporting time periods in excess of 5 years (Baigent et al., 1995; Mueser et 

al., 1995).  However, this research has a number of methodological limitations in 

regard to the definition and measurement of the onset of cannabis and other 

substance use and psychosis (See Section 2.4).   

Current results are inconsistent with Hambrecht and Häfner’s (2000) 

findings that the temporal sequence of onset of cannabis use and psychosis could 



                                                                   Predicton of Psychotic Symptoms             129

be split into three groups of almost equal proportions in their sample of 66 first 

episode patients.  A number of methodological differences between the studies 

may have contributed to this inconsistency in findings.  These  include differences 

in definition of the age of onset of the concepts measured, the use of different 

symptom measures, the confirmation of self-reports by relative reports versus 

chart records and the higher proportion of first episode participants in the 

Hambrecht study.  However, current results are consistent with the majority of 

previous research and across both the age of onset of first and regular cannabis use 

(Allebeck et al., 1993; Curry et al., 1999; Linszen, Dingemans, & Lenior, 1994).    

Further studies amongst people with first episode psychosis are required to 

further explore the importance of these methodological issues.  However, the 

conclusions that can be drawn from studies of the temporal sequence of onset are 

limited due to the retrospective nature of self-reports as both psychotic symptoms 

and cannabis use may develop gradually (Hambrecht & Häfner, 2000).   

 

5.5.2 Cannabis Use and the Symptom Severity at Admission 

 The second part of this study sought to explore the influence of cannabis 

use on the severity of psychotic symptoms in two ways.  First, participants were 

compared on the severity of symptoms at admission according to whether they 

were cannabis dependent, non-dependent cannabis users and non-cannabis users 

in the past 12 months.  Secondly, regression analyses were used to examine the 

influence of cannabis use in the 6 weeks preceding admission on symptom 

severity at admission, after controlling for the influence of illness-related factors, 

medication compliance, life stress and other drug use.   
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 The influence of participants’ cannabis use in the previous 12 months 

was first examined.  It was hypothesized that cannabis dependent participants 

would have significantly more severe positive and general psychopathology 

symptoms than non-dependent cannabis users and non-cannabis users (Hypothesis 

4).  Inconsistent with this hypothesis, there were no significant differences 

between the three groups on positive, negative or general psychopathology 

symptoms.  These findings are inconsistent with previous research indicating a 

link between cannabis use and more severe positive psychotic symptoms and less 

severe negative symptoms (Brunette et al., 1997; Cleghorn et al., 1991; Negrete et 

al., 1986).  However, these findings are consistent with previous research finding 

few or no differences in symptom severity when standardized measures of both 

substance use and symptoms are used (Addington & Addington, 1998; Dixon et 

al., 1991).  Thus, the current study expands upon previous research by indicating 

there were no significant differences in the symptom severity of participants at 

admission according to whether they met criteria for cannabis dependence in the 

previous 12 months.   

 However, the above analysis relied on categorical comparisons of 

participants according to whether they met DSM-IV criteria for cannabis 

dependence and did not take the high mean frequency and quantity of cannabis 

use in the six weeks prior to admission into consideration (see Appendix F).  

When continuous data were examined, cannabis use did appear to influence 

symptom severity.  Significant positive correlations were found between the 

frequency and quantity of cannabis use in the 6 weeks prior to admission and the 

severity of positive and general psychopathology symptoms at admission.  
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 A more fine grained approach was then used to further explore the 

influence of cannabis use on symptoms at admission.  A series of hierarchical 

multiple regression analyses were conducted to determine whether cannabis use in 

the 6 weeks preceding admission could predict the severity of positive, negative or 

general psychopathology symptoms after controlling for the influence of the age 

at first diagnosis, life stress, medication and other substance use.  It was 

hypothesized that the frequency and quantity of cannabis use in the 6 weeks 

preceding admission would be predictive of the severity of positive and general 

symptoms but not negative symptoms at admission over and above other illness-

related factors (Hypothesis 5).    

 The frequency and quantity of cannabis use in the 6 week period prior to 

admission was predictive of more severe positive psychotic symptoms and general 

psychopathology symptoms.  The frequency of other drug use (mean days alcohol 

and amphetamine use) was predictive of general psychopathology and negative 

symptom scores at admission, with more days of other drug use predictive of less 

severe general and negative symptomss.     

 Cannabis use was the most robust predictor of positive psychotic and 

general psychopathology symptoms.  The frequency and quantity of cannabis use 

accounted for 15.1% and 13.3% unique variance respectively of the 16.0% 

variance accounted for in the prediction of positive symptoms.  The number of 

days cannabis use and mean days of alcohol and amphetamine use combined 

accounted for 11.1% and 5.2% unique variance respectively in the total of 16.9% 

of the variance accounted for in the prediction of general psychopathology 

symptoms.  Similarly, the number of cones cannabis used and the mean days of 
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alcohol and amphetamine use contributed 8.0% and 7.8% unique variance of 

the total 17.2% variance accounted for in the prediction of general 

psychopathology symptoms.  The addition of other predictor variables to these 

analyses contributed little to the prediction of positive or general psychopathology 

symptoms.  

 The influence of the frequency and quantity of cannabis and other 

substance use on symptom severity in the 6 weeks preceding admission has not 

been examined to date.  However, there is remarkable consistency across a range 

of studies indicating cannabis use is associated with more severe positive 

symptoms (Brunette et al., 1997; Cleghorn et al., 1991; Negrete et al., 1986).  Two 

studies found participants who were active cannabis users or met criteria for a 

cannabis use disorder experienced more severe paranoid and hallucinatory 

symptoms than those who did not (Brunette et al., 1997; Negrete et al., 1986).  

Whist a third study found schizophrenic patients with a history of substance use 

had significantly more severe delusions, thought disorder and hallucinations than 

those without a history of substance use (Cleghorn et al., 1991). 

Thus, in the current study continuous measures of cannabis use (days and 

cones) were predictive of the severity of positive and general symptoms at 

admission, even after controlling for the influence of other predictors of symptom 

severity.  Significant positive correlations were also found between cannabis use 

in the 6 weeks preceding admission and positive and general symptom severity at 

admission.  Alternatively when categorical definitions of cannabis dependence, 

non-dependent cannabis use and non-users were used there were no differences 

between the groups on symptom severity.  The only other study that has examined 
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the influence of cannabis use on symptom severity using both categorical and 

continuous data found similar results to the current study (Peralta & Cuesta, 

1992).  Whilst no significant differences on positive or negative symptoms were 

found between weekly cannabis users and non-users the intensity of cannabis use 

was positively correlated with the severity of delusions and the positive symptoms 

total score (Peralta & Cuesta, 1992).  Together, these findings highlight the more 

sensitive nature of continuous versus categorical data.  

  Secondary analyses were also conducted to examine the influence of the 

family environment on symptom severity.  Results indicated that measures of the 

family environment did not contribute to the prediction of the severity of positive, 

negative or general psychopathology symptoms.  However, this finding needs to 

be interpreted with caution as the measure of family environment used in the 

current study is not a direct measure of the concept of EE, which has been found 

to be predictive of psychotic symptom severity and relapse in several studies 

(Linszen et al., 1997; Nuechterlein, Dawson et al., 1992; Nuechterlein et al., 

1986).  Use of a more robust measure of EE such as the CFI was beyond the scope 

of the current study.  However, before the role of family environment can be ruled 

out further work should focus on determining the role of the family environment 

or EE in the time period directly preceding the re-admission ensuring that the 

most valid measures are used.   

In summary, the current study examined the influence of cannabis use on 

the onset and course of psychosis.  There were no differences on symptomatology 

when categorical definitions of cannabis dependence, non-dependence and non-

use were used.  However, both the frequency and quantity of cannabis use in the 6 
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weeks preceding admission were predictive of the severity of positive 

symptoms and general psychopathology symptoms, even after controlling for the 

influence of other predictor variables.  The frequency of alcohol and amphetamine 

use was also predictive of general psychopathology symptoms.  Inconsistent with 

research findings linking alcohol and amphetamine use with negative symptoms, 

other drug use was associated with less severe general psychopathology and 

negative symptoms in the current study (LeDuc & Mittleman, 1995; Sanfilipo et 

al., 1996).  However, these results may be associated with the low levels of 

alcohol and amphetamine use in the current sample (see Appendix F).  No other 

predictor variables, including the age of first diagnosis, number of life events or 

medication compliance were predictive of positive, negative or general 

psychopathology symptoms.  Thus, the frequency and quantity of cannabis use 

and the mean frequency of alcohol and amphetamine use emerged as important 

predictors of symptom severity.  However, the conclusions that can be made from 

this study are limited by their retrospective nature.  In order to overcome this 

limitation and to further explore these relationships the influence of cannabis use 

on the severity and relapse of psychotic symptoms was explored prospectively 

over a 6 month period in Study 2.
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Chapter 6  

 STUDY 2: PREDICTORS OF PSYCHOTIC SYMPTOM EXACERBATION 

AND RELAPSE 

6.1 Introduction 

There is considerable variability in the reported rates of relapse in 

schizophrenia.  Using UCLA criteria, the relapse rate ranges from 24 to 28% 

amongst patients in the early stages of psychosis over a 12 month period 

(Linszen, Dingemans, & Lenior, 1994; Linszen et al., 1996; Nuechterlein, 

Dawson et al., 1992).  Relapse rates using less stringent criteria have ranged 

between 22% and 56% over the same period (Rabiner et al., 1986; Stirling et 

al., 1991; The Scottish Schizophrenia Research Group, 1992; Tohen et al., 

1992).   

Cannabis use has been implicated as an important factor influencing the 

course and relapse of psychosis.  As previously reviewed in Chapter 2, 

evidence from a small number of prospective studies has suggested that 

cannabis use may influence psychotic symptoms (see Table 2-2. page 31).  

Jablensky et al. (1991) found that ‘street drug’ use (based on a composite 

measure including cannabis and cocaine use in the 12 months prior to onset) 

was predictive of poorer course and outcome from psychosis amongst first 

episode schizophrenic patients (n = 1078) at 12 and 24 months follow up.  

However, it was not possible to determine the relative influence of cannabis 

use alone on symptoms as participants had used a range of substances.  Drug 

users had also taken less medication than non-drug users during the follow up 

period, which may have influenced the relapse rate.  In a later study, cannabis 
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abusers (n = 24) relapsed to positive psychotic symptoms sooner compared to 

non-cannabis abusers (n = 69) (Linszen, Dingemans, & Lenior, 1994).  

However, participants with substance use disorders were excluded from this 

study and cannabis use was only monitored on a monthly basis.   

Relatively few studies have prospectively examined the influence of 

cannabis use on psychotic symptoms.  Results of two long-term studies with 

follow-up periods between 12 and 24 months have suggested that cannabis use 

exacerbates positive psychotic symptoms (Jablensky et al., 1991; Linszen, 

Dingemans, & Lenior, 1994).  The current study adds to this literature by 

prospectively monitoring symptom severity, cannabis and other substance use 

on a weekly basis over a 6 month period.  Well-validated measures of 

symptoms and drug use will be employed to determine the influence of 

cannabis and other substance use on psychotic relapse.  The relative 

contribution of cannabis use to psychotic relapse compared to other factors 

such as the family environment, life stress and medication compliance will also 

be examined, as each of these factors have been associated with relapse in 

previous studies (Linszen, Dingemans, & Lenior, 1994; Linszen et al., 1997; 

Nuechterlein, Dawson et al., 1992; Robinson et al., 1999; Ventura et al., 1992).  

To date no single study has systematically compared the relative contribution 

of each of these factors in addition to cannabis use within a prospective design.   

The current study also seeks to improve upon previous research by 

examining the utility of models of the relationship between cannabis use and 

psychosis.  As previously noted, two major alternative hypotheses of the 

relationship between cannabis use and psychotic symptoms and relapse have 



                                                                                       Prediction of Relapse            137

been proposed.  The symptom causation model posits that cannabis use 

influences the severity of psychotic symptoms and relapse.  Alternatively, the 

symptom alleviation model holds that psychotic symptoms and relapse may be 

a contributory cause to cannabis use as individuals may use cannabis to self-

medicate symptoms (Khantzian, 1985, 1997).  It is proposed that the stress 

vulnerability coping model of schizophrenia may provide a useful framework 

for examining the possible bi-directional nature of the relationship between 

cannabis use and the course of schizophrenia.  Thus, in addition to exploring 

the influence of cannabis use on psychotic symptom exacerbations and relapse 

the current study will also examine the influence of the severity of psychotic 

symptoms on cannabis use.  Finally, the current study will also examine 

whether the relationship between cannabis use and psychotic symptoms varied 

systematically within subjects.   

 

6.2 Hypotheses 

Cannabis use and Psychotic Relapse 

Given that the relationship between cannabis use and psychotic symptoms 

was likely to be bi-directional two alternative sets of hypotheses based on the 

stress-vulnerability and coping models respectively were proposed.   

Stress vulnerability model: Increases in the frequency and quantity of 

cannabis use will be predictive of psychotic symptom exacerbations and relapse 

either alone or in combination with other factors related to relapse including 

stressful life events and the family environment (Hypothesis 6). 
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Coping model: Increases in the severity of psychotic symptoms will be 

predictive of a substantial increase in cannabis use either alone or in combination 

with other factors related to substance use in psychosis (Hypothesis 7). 

 

Exploratory Hypotheses 

Exploratory analyses were conducted in order to examine within-subject 

patterns of symptom change and cannabis use.  Hypotheses based on the stress 

vulnerability-coping model examined the correlation between days use and 

positive symptoms in three ways.   

Specifically: 

 Stress model: An increase in psychotic symptoms will be accompanied by 

increases in cannabis use when measured in the same week (no-lag). 

 Vulnerability model:  Increases in psychotic symptoms will be preceded 

by an increase in cannabis use in the preceding week (positive lag) 

 Coping model: Increases in psychotic symptoms will precede an increase 

in cannabis use in the following week (negative lag).  

 

6.3 Method 

6.3.1 Participants 

 Eighty-one of the 84 (96%) participants from Study 1 agreed to 

take part in Study 2. 
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6.3.2 Measures 

6.3.2.1 Timeline Followback of Life Events, Substance Use and Medication 

Compliance 

A TLFB method was used to assess cannabis and other substance use and 

neuroleptic medication compliance in the previous 7 days (see Appendix H).  The 

procedure used was identical to that used in Chapter 5 (see Section 5.3.2.2 for a 

description).  As the perceived level of stress has been found to have a more 

reliable relationship with symptomatology than major life events (assessed by the 

PERI-LES), an overall subjective rating of the level of stress (0-10) in the 

previous 7 days was also collected (Malla & Norman, 1992).  The total number of 

days of medication compliance per week was recorded for each participant.   

 

6.3.2.2 Brief Psychiatric Rating Scale 

 Items from the BPRS were administered to participants weekly over the 6 

month follow up period.  As 3 out of 4 interviews were conducted by telephone, 

items were selected that could be scored via a telephone interview; these were the 

unusual thought content (item 7), hallucinations (item 9), conceptual 

disorganization (item 11), suspiciousness (item 6), hostility (item 5), anxiety (item 

2), depression (item 3), emotional withdrawal (item 18), suicidality (item 19), 

grandiosity (item 8), elated mood (item 22), blunted affect (item 14), excitement 

(item 12), distractability (item 24), guilt (item 4), and the somatic concern (item 1) 

items of the BPRS.  The interrater reliability of the telephone administered BPRS 

symptom ratings of the psychotic symptom total (unusual thought content + 
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hallucinations + conceptual disorganization) was determined with another 

clinical psychologist.  The raters had demonstrated acceptable interrater reliability 

on the PANSS in a previous study (Hides et al., 2002).  A full 24-item version of 

the BPRS was administered during monthly face-to-face interviews to provide a 

comprehensive measure of the severity of psychotic symptoms. 

  

6.3.2.3  Urine Drug Screen 

 A urine screen, collected either at 6 months or whilst in hospital was used 

to corroborate self reports of the presence or absence of cannabis, other drug use 

and antipsychotic medication compliance.  Urine drug screens were performed 

using gas chromatography/mass spectrometry (GCMS).  Urines were screened for 

cannabis using immunoassay at a cut-off threshold of 50ng/mL.  Previous research 

suggests that one cannabis cigarette is detectable in urine for 2 to 4 days, with 

more frequent use detectable for almost 1 month (Vandevenne, Vandenbussche, & 

Verstraete, 2000).  Therefore, a detection time of 2 weeks was used to corroborate 

cannabis use in the current study.  Amphetamines have been reported to be 

detectable in urine for up to 5 days, using a cut off of 1,000ng/mL (Vandevenne et 

al., 2000).  It is difficult to estimate the detection time of neuroleptics in urine due 

to the sensitivity and specificity of the GCMS procedures used and the differing 

pharmacology of the drugs (L. Johnson, personal communication, November 27, 

2002).  Thus, self-reported amphetamine use and antipsychotic medication 

compliance within one week of a positive urine drug screen for these substances 

was considered substantiated.     
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6.3.3  Definition of Relapse 

A psychotic relapse was defined according to the UCLA criteria for a 

psychotic symptom exacerbation and relapse proposed by Nuechterlein and 

colleagues (Nuechterlein et al., 1986).  A 2-week stabilisation period was used in 

order to detect any early relapses in response to cannabis use, with elevations on 

the psychotic symptom scales required to be present for a 1-week period only as 

interviews were conducted weekly (Nuechterlein et al., 1986).  This is in contrast 

to the 1 month period used by the UCLA criteria due to the more frequent weekly 

follow up in the current study compared to previous research (Lenior et al., 1998; 

Linszen, Dingemans, & Lenior, 1994; Linszen, Dingemans, Lenior et al., 1994; 

Linszen et al., 1997; Nuechterlein, Dawson et al., 1992).  Symptom stabilisation 

was defined as a score of 3 or less on the BPRS unusual thought content, 

hallucinations, and conceptual disorganisation scales (psychotic symptom scales) 

for 2 weeks.  Psychotic relapse was defined as an elevation to a 6 or 7 on a BPRS 

remitted symptom.  Psychotic exacerbation was defined as an elevation to a 5 or 

above on a previously remitted symptom or a 5 on a psychotic symptom scale at 

any point and a 2-point increase on another conceptually related scale.  Some 

patients had un-remitting psychotic symptoms that did not stabilise.  In these cases 

persisting symptoms followed by significant exacerbation were used.  Persisting 

symptoms were regarded as stabilised if they were less than or equal to 5 for a 2 

week period.  Exacerbation of a persisting symptom required at least a two-point 

increase on the psychotic symptom scales.  All three criteria were used to define 

psychotic symptom exacerbation or relapse.  
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Relapse to cannabis use was defined according to the frequency and 

quantity of cannabis use during the follow-up period.  A relapse in the frequency 

of cannabis use was defined as an increase to daily use within a 1-week period or 

a 100% increase in the number of days cannabis use in comparison to the number 

of days cannabis used during a 2 week stabilisation period.  A relapse in the 

quantity of cannabis use was defined as a 100% increase in the number of cones 

cannabis used during the stabilisation period.     

 

6.3.4 Procedure 

 At the end of the initial assessment (Study 1) participants were asked if 

they were interested in taking part in a further study examining the influence of 

cannabis use on psychotic symptoms over a 6 month period.  Participants’ signed 

consent was obtained (see Appendix I).  The were asked to provide the researcher 

with multiple contact details including their current address, the address of a close 

family member, a friend, and finally the contact details of their case workers, 

mental health service providers and general practitioner. 

Participants were followed up for 6 months with weekly telephone calls 

and monthly face-to-face interviews for the first 3 months, and fortnightly 

telephone calls and monthly face-to-face interviews for the second 3 month 

period.  This resulted in a total of 18 contact points.  Measures were administered 

in the following order– subjective stress rating, 7-day timeline followback of life 

events, substance use, medication use, and BPRS ratings of psychotic symptoms.  

Face-to-face interviews were conducted in a setting convenient to the participant 

(e.g., home, mental health service).  The administration order was identical to the 
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telephone interviews, except a full version of the BPRS was administered.  

Participants were paid $10 for each interview receiving a possible total of $60 for 

their participation in the study. 

If patients’ weekly ratings of the severity of their psychotic symptoms 

indicated that they might be experiencing a relapse of psychotic symptoms the 

researcher encouraged individuals to contact their service provider for assessment.  

However, confidentiality was maintained at all times except for one instance when 

the participant indicated they were at risk of harming themselves.  In this case, the 

researcher contacted the patient’s parent to arrange formal psychiatric assessment 

with their case manager.   

 

6.3.5 Data Screening 

All variables were screened for outliers, kurtosis and skewness.  Several variables 

had skewed distributions and required transformation (see Appendix J for the 

details).  A number of variables also had multivariate outliers, which were deleted 

from the analyses.  However, performing the analyses using transformed and 

untransformed data did not significantly alter the results.  Thus, results of the 

analyses using untransformed data (with the multivariate outliers deleted) are 

presented to aid interpretability.   

 

6.4 Results 

6.4.1 Retention Rate 

Fifty-six (69%) of the original 81 participants were retained in the study 

for 6 months.  Drop out from the study occurred early in the follow up period with 
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19 participants withdrawing within the first 8 weeks of the study.  Of these 19, 

11 were lost to contact immediately following discharge (see Appendix D).  There 

were no significant differences between dropouts and completers on any 

demographic or clinical variables at assessment with the exception of living 

arrangements (see Appendix K for a summary).  Study completers were 

significantly more likely to live at home with their parents or partners/families 

than dropouts (χ2(3) = 8.35, p<.05). 

 

6.4.2 Psychotic Relapse and Psychotic Symptom Exacerbation Rates 

Twelve (23%) of the 52 participants who stabilized according to UCLA 

criteria experienced a psychotic relapse within 6 months.  Of those 12, 2 

experienced a second relapse (after re-stabilising) during the 6 month follow-up.  

Utilising UCLA criteria, 20 (38%) of the 52 participants who stabilized 

experienced a psychotic symptom exacerbation.  Of those 20, 9 experienced a 

second exacerbation and 2 had 3 exacerbations within 6 months.  There were 7 

participants with unremitting psychotic symptoms who did not meet stabilisation 

criteria in the 6 month study period.  The use of UCLA criteria for persisting 

symptoms followed by a significant exacerbation enabled all 7 to be included in 

the psychotic symptom exacerbation group.  This resulted in 27 (46%) of the 59 

participants experiencing a psychotic symptom exacerbation or relapse.1   

Relapsers were compared with non-relapsers on demographic, illness-

related, family, substance use, social factors and symptom severity at admission 

(see Appendix L).  There were no significant differences on any demographic 
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variables at assessment.  Relapsers had a significantly longer duration of 

untreated psychosis prior to admission to hospital than non-relapsers.  No 

significant differences emerged in family functioning or premorbid functioning 

variables.  Non-relapsers rated their mean level of life satisfaction higher at 

assessment than did relapsers.  There were no significant differences between 

relapsers and non-relapsers in their cannabis use or dependence status in the 12 

months prior to admission.  However, relapsers had used cannabis on significantly 

more days than participants who had not during both the 6 month follow-up 

period and the 6 weeks preceding the index admission.  Finally, there were no 

significant differences at assessment between relapsers and non-relapsers on 

baseline psychotic symptoms measured using the BPRS.    

 

6.4.3 Reliability Analyses 

The reliability of participant’s self reported cannabis and other substance 

use and compliance with antipsychotic medication was first determined.  A urine 

drug screen was obtained from 44 (75%) of the 59 participants. 2  Three of these 

were obtained from participants during their index admission.  Seven (12%) 

participants refused a urine drug screen, two (3%) participants dropped out prior 

to screening and six (10%) participants were unavailable for a face-to-face 

interview at 6 months follow up.  There was a very high level of agreement (kappa 

statistic = .90) between participants’ self reported cannabis use in the past 

fortnight and urine drug screen analysis for cannabis.  There was also a substantial 

                                                                                                                                      

1.  n = 59 Includes 3 participants relapsed prior to drop out from the study 

2 n = 59 Includes 3 participants who relapsed prior to drop out from the study 
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level of agreement between participants’ self reported amphetamine use, and 

antipsychotic medication compliance with urine drug screens, with kappa statistics 

of .65 and .72 respectively.   

The interrater reliability of the telephone administered BPRS symptom 

ratings of the psychotic symptom total (unusual thought content + hallucinations + 

conceptual disorganization) was then determined.  Fifty (85%) participants 

provided written consent to audiotape the symptom-rating segment of a telephone 

interview during the follow up period.  An interrater reliability coefficient 

(Pearson) of .84 was obtained. 3       

 

6.4.4 Influence of Cannabis Use on Psychotic Relapse 

Cox regression survival analyses were performed to assess the influence of 

cannabis use on psychotic relapse.  Two separate analyses were conducted to 

determine the influence of the number of days cannabis use and number of cones 

cannabis use on symptoms.  Covariates were selected in order to examine the 

influence of illness-related factors, life stress, medication compliance and other 

substance use on psychotic exacerbation and relapse.  See Table 6-1 for the 

psychometric properties of covariates.  Age at first diagnosis was selected to 

represent illness-related factors in psychotic relapse as this variable has 

demonstrated predictive validity of relapse in a number of previous studies 

(Linszen, Dingemans, & Lenior, 1994; Nuechterlein, Dawson et al., 1992).   

The covariates: subjective life stress, number of days medicated and other 

drug use (total days alcohol, amphetamine and heroin use) were means based on 

                                                 

3.  n = 59; Includes 3 participants who consented to audiotaping prior to dropout from the study. 
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the time period between psychotic symptom stabilisation and relapse (e.g., 

total from week of stabilisation to week of relapse).  In the event of a psychotic 

relapse occurring less than 2-weeks following symptom stabilisation, the 

stabilisation week and the week preceding the event were used.  If there was only 

a one-week period between symptom stabilisation and exacerbation or relapse, the 

variables in the stabilisation week were used.   

 

Table 6-1 

Psychometric Properties of Covariates 

 M (SD) 
 
 

Median 
 
 

Range 
 
 

Age first diagnosed 
 

 
15.00 - 38.00 

Age first cannabis 
use 

 
11.00 - 27.00 

Medication 
Compliancea 
Life Stressb 

 
Mean days other 
drug use/week 
Mean days cannabis 
use/week 
Mean number of 
cones cannabis  
use /week 

 
23.31 (5.22) 

 
15.22 (3.35) 

 
5.23 (2.30) 

 
2.80 (2.26) 

 
.34 (.32) 

 
1.30 (1.77) 

 
5.77 (9.85) 

 
23.00 

 
14.00 

 
6.32 

 
2.50 

 
.25 

 
.25 

1.00 

 
0.00 - 7.00 

 
0.00 -10.00 

 
0.00 -1.24 

 
0.00-7.00 

0.00-53.00 

Note.  Medication Compliancea= Mean days medicated per week, Life Stressb= Mean life stress per 
week. 
 
 

A separate analysis was conducted to examine the role of family 

environment in the prediction of psychotic relapse in a subsample of participants 

who had family contact.  Total scores on the conflict, expressiveness, conflict, and 

control subscales of the FES were added at Step 1 of the analysis (see Appendix 

M).   
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The influence of the frequency of cannabis use on psychotic relapse 

was first examined.  A total of 59 cases were entered into the analysis, with 32 

cases censored as they did not meet criteria for a psychotic symptom exacerbation 

or relapse in the 6 month follow-up period.  Twenty-two cases from the original 

sample were excluded due to the presence of missing data related to drop out from 

the study.   

After adjusting for the four covariates, mean days of cannabis use per 

week was predictive of time to psychotic relapse χ2(1) = 6.03, p = .01.  Table 6-2 

displays the regression coefficients, degrees of freedom, p values and odds ratios 

for each covariate.  The largest contribution was made by mean days of cannabis 

use per week (p = .01), with each 1-point increase in the mean days cannabis use 

per week increasing symptom exacerbation or relapse risk by approximately 

29.9%.  The survival function for the analysis is displayed in Figure 6-1.  At the 

mean of the covariates, the survival rate is approximately 76% at 5 weeks, 63% at 

10 weeks, and just below 58% at 15 and 20 weeks.  The addition of FES subscales 

to the analysis did not significantly contribute to the prediction of psychotic 

symptom exacerbations (See Appendix M). 

The influence of the quantity of cannabis use on psychotic relapse was  

then examined.  A total of 58 cases were entered into the analysis, with 32 cases 

censored as they did not meet criteria for a psychotic symptom exacerbation or 

relapse in the 6 month follow-up period.  Twenty-two cases from the original 

sample were excluded due to the presence of missing data related to drop out from 

the study.  One case was deleted from the analysis due to the presence of a 

multivariate outlier. 
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Table 6-2 

Cox Regression Survival Analysis of the Frequency of Cannabis Use and Other Variables on  

UCLA Psychotic Symptom Exacerbation and Relapse 

Covariate B df Sig Odds Ratio 
Step 1 
  Age first diagnosed 

 
-.07 

 
1 

 
.11 

 
.93 

  Medication compliancea .06 1 .51 1.06 

  Life stressb .16 1 .07 1.18 

  Mean days other drug use/   
  week 

.08 1 .90 1.08 

Step 2 
  Mean number of days   
  cannabis use/week 

 
.26 

 
1 

 
.01** 

 
1.30 

Note. R2= .09 Step 1, R2 = .10 Step 2.  
Medication Compliancea = Mean days medicated per week. Life Stressb = Mean life stress per 
week 
*p<.05. ** p<.01. ***p<.0005.  
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Figure 6-1. Survival Function for the Frequency of Cannabis Use and Other Covariates in the  

Prediction of UCLA Psychotic Symptom Exacerbation and Relapse at the Mean of the Covariates 
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After adjusting for the four covariates, the mean cones per week was  

predictive of time to psychotic relapse χ2(1) = 5.17, p = .02.  Each 1-point 

increase in the mean number of cones cannabis used per week increases psychotic 

relapse risk by approximately 4.27%.  Table 6-3 displays the regression 

coefficients, degrees of freedom, p values and odds ratios for each covariate.  The 

survival function for the analysis is displayed in Figure 6-2.  At the mean of the 

covariates, the survival rate is approximately 75% at 5 weeks, 62% at 10 weeks, 

and just below 58% at 15 and 20 weeks. The addition of FES subscales to the 

analysis did not significantly contribute to the prediction of psychotic symptom 

exacerbations (See Appendix M). 

 

6.4.5 Influence of Psychotic Symptom Severity on Cannabis Relapse 

A Cox regression survival analysis was performed to assess the influence of 

psychotic symptoms (BPRS unusual thought content + hallucinations + 

conceptual disorganisation items) on relapse to cannabis use.  To assist with the 

comparability of these analyses with the previous set examining the influence of 

cannabis use on psychotic relapse the same time point defined for symptom 

stabilisation (according to UCLA criteria) was used to define baseline cannabis 

use.  Covariates were: the age of onset of cannabis use, subjective life stress, 

medication compliance and other substance use (total days alcohol, amphetamine 

and heroin use).  See Table 6-1 for the psychometric properties of covariates.  All 

variables entered into the analyses were means based on the time period between 

psychotic symptom stabilisation and cannabis relapse, except for age of first 

cannabis use.      
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Table 6-3 

Cox Regression Survival Analysis of the Quantity of Cannabis Use and Other Variables on UCLA  

Psychotic Symptom Exacerbation and Relapse 

Covariate B df Sig Odds Ratio 
Step 1 
  Age first diagnosed 

 
-.07 

 
1 

 
.11 

 
.93 

  Medication compliancea .06 1 .51 1.06 

  Life stressb .16 1 .07 1.18 

  Mean days other drug use/ 
  week 

.08 1 .90 1.08 

Step 2 
  Mean cones cannabis use/ 
  week 

 
.04 

 

 
1 

 
.01* 

 
1.04 

Note. R2 = .09 Step 1, R2 = .08 Step 2. 
Medication Compliancea = Mean days medicated per week. Life Stressb = Mean life stress per 
week. 
*p<.05. ** p<.01. ***p<.0005. 
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Figure 6-2. Survival Function for the Quantity of Cannabis Use and other Covariates in the  

Prediction of UCLA Psychotic Symptom Exacerbation and Relapse at the Mean of the Covariates 
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The influence of psychotic symptom severity on relapse in the  

frequency of cannabis use was first examined.  A total of 62 cases were entered 

into the analysis, with 18 cases censored, as these did not meet criteria for a 

cannabis relapse in the 6 month follow up period.  Twenty-one cases from the 

original sample were excluded due to the presence of missing data related to drop 

out from the study. 

The mean psychotic symptom total was not predictive of time to relapse in 

the frequency of cannabis use after adjusting for the four covariates, with χ2(1) = 

1.94, p = .16.  However, cannabis relapse (frequency) was predicted by the mean 

level of stress per week at Step 1.  None of the other three covariates were 

predictive. 

Table 6-4 displays the regression coefficients, degrees of freedom, p 

values and odds ratios for each covariate at Step 1 and the mean psychotic 

symptom total at Step 2.  Each one-point increase in the mean level of stress per 

week increased relapse risk by approximately 19%.  The survival function for the 

analysis is displayed in Figure 6-3.  At the mean of the covariates, the survival 

rate is approximately 57% at 5 weeks, 45% at 10 weeks, and 36% at 15 weeks. 

The influence of the severity of psychotic symptoms on the number of 

cones of cannabis used was then explored.  Sixty cases were entered into the 

analysis, with 20 cases censored, as they did not meet criteria for a relapse in the 

quantity of cannabis use in the 6 months.  Twenty three cases from the original 

sample were excluded due to the presence of missing data either prior to relapse or 

drop out from the study.  Table 6-5 displays the regression coefficients, degrees of 

freedom, p values and odds ratios for each covariate.    
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Table 6-4 

Cox Regression Survival  Analysis of Psychotic Symptom Severity and Other Variables on  

Cannabis Relapse (Frequency) 

Covariate B df Sig Odds Ratio 
Step 1 
  Age first used cannabis 

 
.05 

 
1 

 
.09 

 
1.06 

  Medication compliancea -.04 1 .58 .96 

  Life stressb .17 1 .02* 1.19 

  Mean days other drug use/ 
  week 

.17 1 .69 1.18 

Step 2 
  Mean psychotic symptom  
  total 

 
.13 

 
1 

 
.15 

 
1.14 

Note. R2 = .11 Step 1, R2 = .03 Step 2. 
Medication Compliancea =  Mean days medicated per week. Life Stressb = Mean life stress per 
week 
*p<.05. ** p<.01. ***p<.0005. 
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Figure 6-3.  Survival Function for Prediction of Relapse in the Frequency of Cannabis use at the  

Mean of the Covariates  
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After adjusting for the four covariates, the mean psychotic symptom  

total was predictive of time to relapse in the quantity of cannabis χ2(1) = 5.13, p = 

.02.  Participants’ age of onset of cannabis use and stress level, medication 

compliance and other drug use in the 6 month follow-up period were not 

predictive of cannabis relapse (quantity).  Each 1-point increase in participants’ 

mean psychotic symptom total increased risk of relapse in the quantity of cannabis 

use by approximately 20.1%.  The survival function for the analysis is displayed 

in Figure 6-4.  At the mean of the covariates, the survival rate is approximately 

51% at 5 weeks, 42% at 10 weeks, and just below 39% at 15 and 34% at 20 

weeks. 

 

6.4.6 Within Subjects Analysis 

In order to determine whether there was a relationship between cannabis use and 

symptoms that varied systematically for each subject, the pattern of covariation 

between cannabis use and psychotic symptoms was explored.  As the small 

number of data points precluded the use of time series analysis, a descriptive 

approach to the data was taken.  Pearson product-moment correlations were 

calculated between cannabis use and symptoms for each subject who had at least 

15 weeks of follow-up data.  The relationship between cannabis use and 

symptoms in the same week (no lag) was first examined.  Second, the relationship 

between cannabis use in one week and symptoms in the following week (positive 

lag) was explored.  Finally, the relationship between cannabis use in one week 

and symptoms in the preceding week (negative lag) was examined.  For each time 

point, Pearson correlations were calculated between the number of days cannabis  
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Table 6-5 

Cox Regression Survival Analysis  of Psychotic Symptom Severity and Other Variables on  

Cannabis Relapse (Quantity) 

Covariate B df Sig Odds Ratio 
Step 1 
  Age first used cannabis 

 
.05 

 
1 

 
.11 

 
1.05 

  Medication compliancea .02 1 .74 1.02 

  Life stressb .07 1 .23 1.07 

  Mean days other drug use/  
  week 

.22 1 .60 1.24 

Step 2 
  Mean psychotic symptom  
  total 

 
.18 

 
1 

 
.02* 

 
1.20 

Note. R2 = .06 Step 1, R2 = .08 Step 2. 
Medication Compliancea = Mean days medicated per week. Life Stressb = Mean life stress per 
week 
*p<.05. ** p<.01. ***p<.0005.  
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Figure 6-4.  Survival Function for Prediction of Relapse in the Quantity of Cannabis use at the  

Mean of the Covariates  
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used and the BPRS psychotic symptoms total (sum of thought disorder, 

conceptual disorganization, hallucinations items).   

Due to the high number of correlations under investigation each subject 

was tested for positive first order autocorrelation using the Durbin-Watson test 

(Dillon & Goldstein, 1984; Weslolowsky, 1976).  The Durbin-Watson statistic 

was calculated for each participant’s correlations between the number of days 

cannabis use and the psychotic symptom total.  The Durbin-Watson statistic value 

was then compared to the critical value bounds at α = .05 (q = 1) for the number 

of weeks of data for each participant (range 15 – 23) (Dillon & Goldstein, 1984; 

Weslolowsky, 1976).  If autocorrelation did not exist (D > dU) no alteration was 

made to the value of the correlation coefficient.  Correction for autocorrelation 

was via transformation (Yt’ = Yt – ρYt – 1) if it was found to exist (D < dL) or if the 

test for autocorrelation was inconclusive (dL  < D < dU) (Dillon & Goldstein, 1984; 

Weslolowsky, 1976).  Participants who did not use cannabis during the 6 month 

follow-up period were not included in the analysis. 

The mean, median and range of the Pearson correlations between cannabis 

use and psychotic symptoms at the 3 time points corrected for autocorrelation 

error are presented in Appendix N.  There were small mean and median 

correlations between the number of days cannabis use and the psychotic symptom 

total in the same week (no lag).  There were no correlations between psychotic 

symptoms and cannabis use in the preceding (positive-lag) or following (negative-

lag) weeks.  Despite these low mean and median correlation values the minimum 

and maximum scores in the distribution indicate the presence of moderate to large 

correlations for some individuals (see Appendix N).   
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Figures 6-5 to 6-7 show the distribution of individual correlations 

between the number of days cannabis use and the psychotic symptom total at the 3 

time points.  Approximately 60% of the participants had a positive relationship 

between the number of days cannabis use and their psychotic symptom score in 

the same week (no lag).  A positive relationship occurred between the psychotic  

symptom score and cannabis use in the preceding week in approximately 40% of 

participants.  Finally, approximately 60% of participants had a positive 

relationship between their psychotic symptom score and the number of days 

cannabis use in the following week (negative lag).    

The proportions of participants with a positive relationship between  

psychotic symptoms and cannabis use in the preceding (positive lag) and 

following (negative lag) week were then compared to determine if it was possible 

for participants to have a bi-directional positive relationship between cannabis use 

and psychotic symptoms across time.  Table 6-6 presents the number of 

participants with positive correlations between the number of days cannabis use in 

one week and psychotic symptoms in the following (positive-lag) and preceding 

(negative-lag) weeks.  Four groups can be defined: Group 1 consists of 

participants with positive correlations between the psychotic symptom total in 

both the positive and negative-lag conditions. Group 2 consists of participants 

with a positive correlation between cannabis use and the psychotic symptom total 

in the positive but not the negative-lag condition.  Group 3 consists of participants 

with a positive correlation between cannabis use and the psychotic symptom total 

in the negative but not the positive-lag condition.  Finally, group 4 consists of 

participants with no positive correlations in either the positive or negative-lag 
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Figure 6-5. Distribution of Individual Correlations between the Days Cannabis Use and the  

Psychotic Symptom Total in the Same Week (No Lag) 
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Figure 6-6. Distribution of Individual Correlations between the Days Cannabis Use and the  

Psychotic Symptom Total in the Following Week (Positive Lag) 
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Figure 6-7. Distribution of Individual Correlations between the Days Cannabis Use and the  

Psychotic Symptom Total in the Preceding Week (Negative Lag) 
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conditions.    

There were no significant differences between the number of participants 

in any of the 4 groups, χ2(3)= 2.81.  The highest number of participants had 

positive correlations between the number of days cannabis use and the psychotic 

symptom total in the negative-lag condition (see Table 6-6).  Approximately even 

proportions of participants had consistently positive or negative correlations 

between the number of days cannabis use and the psychotic symptoms in the 

positive and negative lag conditions.  Only a small number of participants had 

positive correlations between cannabis use and psychotic symptoms in the 

positive-lag condition alone.   

 

Table 6-6 

Number of Participants with Positive Correlations between the Days of Cannabis Use and the  

Psychotic Symptom Total in the Positive and Negative-Lag Conditions 

 Negative lag  Positive lag 

                      Yes                                            No 

 Yes   12  13 

 No  6  10 

 

 

6.5 Discussion 

The primary aim of this study was to prospectively examine the influence 

of ongoing cannabis use and other factors on psychotic symptom exacerbation and 

relapse over a 6 month period.  A secondary aim was to examine the influence of 

psychotic symptom severity on cannabis use over the same time period in order to 
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explore the possible bi-directional relationship between cannabis use and the 

course of psychosis.  The current study also provided the opportunity for an 

exploratory analysis of the pattern of co-variation between cannabis use and 

positive symptoms for each participant.   

 

6.5.1 Retention Rate  

A total of 56 (69%) out of the 81 participants who agreed to participate in 

the study were retained in the follow-up study for 6 months.  Of those who 

withdrew, two participants (2.5%) committed suicide.  The current retention rate 

was somewhat lower than in other studies of patients in the early stages of 

psychosis over longer follow-up periods (9 months to 2 years), ranging from 78% 

to 90% (Barrelet et al., 1990; Crow et al., 1986; Jablensky et al., 1991; King & 

Dixon, 1999; Thara et al., 1994).  However, these studies included relatively low 

numbers of substance users (e.g., 14.2% drug users, Jablensky et al., 1991; <5% 

serious drug use, Thara et al., 1994)  Studies of cannabis using participants with 

early psychosis have reported follow up rates of up to 80% (Linszen et al., 1997; 

Martinez-Arevalo et al., 1994).  However, cannabis users were only required to 

have used cannabis twice a week during the follow up period in one study 

(Martinez-Arevalo et al., 1994) or participants were required to be living at home 

with their families (Linszen et al., 1997).  Both of these factors may have reduced 

attrition rates.  

The major difficulty with high attrition rates is the possibility that dropouts 

represent a subgroup of difficult participants that may have influenced the 

outcome of the study.  A comparison of baseline characteristics is one way in 
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which such a possibility can be checked.  Not unexpectedly a lack of a stable 

home environment was significantly related to attrition in the current study.  

However, there were no other significant differences between study completers 

and dropouts on any demographic, clinical, family, symptom severity or substance 

use variables at admission.  Thus, a study in which most participants had high 

levels of substance abuse and a significant proportion were not living with their 

families is likely to have a higher drop out rate.  Whilst this is unfortunate, it is 

probably unavoidable.  Notably, the only other possible comparative study found 

almost identical retention rates of 69.6% amongst an outpatient cannabis 

dependence counselling program (Roffman, Klepsch, Wertz, & Simpson, 1993)  

 

6.5.2 Psychotic Relapse and Symptom Exacerbation Rates 

The investigation of psychotic relapse and symptom exacerbation in 

schizophrenia has been fraught with definitional and methodological difficulties.  

The operationalised definitions proposed by Nuechterlein and colleagues (1986) 

has advanced the field and allows for comparability across studies.  Adopting the 

broad definitional framework proposed by Nuechterlein et al. (1986), 20 (38.0%) 

participants in the current study had a psychotic symptom exacerbation or relapse.  

A further seven cases met criteria for a psychotic symptom exacerbation with 

persisting psychotic symptoms.   These symptom exacerbation and relapse rates 

are higher than rates of between 24 and 28% reported in previous studies over a 

12 month period using the same criteria (Linszen, Dingemans, & Lenior, 1994; 

Linszen, Dingemans, Lenior et al., 1994; Linszen et al., 1996; Nuechterlein, 

Dawson et al., 1992).  However, it is difficult to draw comparisons between the 
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relapse rates of earlier studies conducted in the late 1980’s and early 1990’s 

and the current study due to variations in the variables related to outcome.  For 

instance, previous studies specifically excluded participants with substance use 

disorders or who did not live at home with their families (Linszen, Dingemans, & 

Lenior, 1994; Linszen, Dingemans, Lenior et al., 1994; Linszen et al., 1996; 

Nuechterlein, Dawson et al., 1992).  By way of contrast, the current sample were 

notable for their particularly high rate of cannabis dependence (70.2%), almost 

total reliance on government benefits and included participants who lacked a 

stable home environment.  Finally, slight modifications to the UCLA criteria (see 

Section 6.3.3, page 141) may have increased the false positive rate in the current 

study.  However, current results are based on weekly symptoms ratings not the 

fortnightly ratings used in previous research.  Clearly, rates of relapse amongst 

individuals with comorbid psychotic and substance use disorders require further 

exploration. 

Participants who experienced a psychotic relapse were compared to non-

relapsers on demographic, clinical, family, social and substance use variables in 

order to determine if there were any systematic differences between the groups at 

assessment that may have influenced outcome.   As reported in other studies, there 

were no differences between the groups on demographic variables (Leff et al., 

1990; Thara et al., 1994; Wiersma et al., 1998).  However, relapsers had a 

significantly longer DUP than non-relapsers.  This finding is consistent with the 

findings of several other studies indicating an association between DUP and a 

poor outcome (Norman & Malla, 2001; Wiersma et al., 1998).  There were no 
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significant differences on any other illness-related variables or on measures of 

family functioning and premorbid adjustment.   

There was relatively little difference in psychotic symptom severity at 

admission between relapsers and non-relapsers.  Psychotic relapse was not related 

to a CIDI diagnosis of cannabis dependence, or alcohol and amphetamine use in 

the 6 weeks preceding the admission.  However, participants who experienced a 

psychotic symptom exacerbation or relapse had used cannabis on significantly 

more days in the time period preceding and following the index admission.  

Overall there were few systematic differences between relapsers and non-relapsers 

at admission indicating the groups were comparable in regard to the influence of 

prospective variables on outcome.   

 

6.5.3 Influence of Cannabis Use on Psychotic Relapse 

The primary aim of this study was to prospectively examine the relative 

influence of cannabis use on psychotic relapse after controlling for other drug use, 

age of diagnosis, subjective stress levels, and medication compliance.  It was 

hypothesised that the frequency and quantity of cannabis use would be predictive 

of psychotic relapse either alone or in combination with other factors related to 

relapse including stressful life events and the family environment (Hypothesis 6).  

Reliability analysis indicated there was a high level of concordance between urine 

drug screens and participant’s self-reported cannabis use, other substance use and 

antipsychotic medication compliance.  There was also a high level of interrater 

reliability on the psychotic symptom scale.  Together, these findings indicate the 
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assessment of substance use, medication compliance and psychotic symptoms 

were reliable. 

 Cannabis use appears to play a role in psychotic relapse.  Consistent with 

Hypothesis 6, the mean number of days of cannabis use and total number of cones 

cannabis use per week was predictive of psychotic relapse.  Medication 

compliance, subjective life stress, other drug use and measures of family 

functioning were not predictive of psychotic relapse.  In both analyses the 

frequency and quantity of cannabis use had a stronger relationship with psychotic 

relapse than all of the other predictor variables combined.  Each 1-point increase 

in the mean days or cones of cannabis use per week increased psychotic relapse 

risk by approximately 30% and 4% respectively.  Thus, findings indicated 

ongoing cannabis use has an important role in the prediction of psychotic relapse, 

independent of the influence of other factors, which have been previously 

identified as predictors of relapse.  These findings are consistent with Linszen et 

al.’s (1997) findings that cannabis abuse was predictive of psychotic relapse or 

symptom exacerbation defined according to UCLA criteria over a 12 month 

period.   

Whilst cannabis use measured in terms of days use (frequency) or total 

cones smoked (quantity) was predictive of psychotic relapse several variables that 

have been previously associated with relapse were not.  Life stress, for example 

has been associated with relapse in a number of well-controlled studies in which 

UCLA criteria have been utilised.  Ventura et al. (1992; 1989) found a 

significantly higher number of life event stressors in the 4 weeks prior to 

psychotic relapse compared to non-relapsers over 12 and 24 month follow up 
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periods.  Similarly, Pallanti et al. (1997) in a 6 year prospective study found 

the number of life events increased in 13 weeks prior to relapse, particularly the 

last 4 weeks amongst relapsers compared to non-relapsers.  Notably in both of 

these studies the measure of life stress was the total number of stressful life events 

during the follow up periods.  This differed from the measure of perceived stress 

adopted in the current study.  This latter definition was used in an earlier study by 

Malla et al. (1992) that found a more reliable relationship between perceived 

levels of stress and symptomatology than major life events.  It is difficult to 

reconcile these findings and perhaps the definition of stressful life events adopted 

in previous studies is more reflective of a cumulative measure of stress that may 

indeed impact on mental state.  By way of comparison, a perceived rating of 

relatively recent life stress may only reflect a current state and fail to take into 

account the cumulative effect of life stressors.  However, there was a trend toward 

subjective life stress being predictive of psychotic relapse in the current study.  

This measure may also provide a more accurate indication of an individual’s 

perceived life stress as it is based on their evaluation of their current coping 

resources irrespective of the current number of life events they are facing.  

Overall, these findings indicate that the relationship between stressful life events, 

perceived life stress and psychotic relapse requires further investigation.  

Secondary analyses were conducted to examine the influence of the family 

environment on psychotic relapse for those participants who were in contact with 

their family of origin or partner.  The family environment did not contribute to the 

prediction of psychotic symptom exacerbation or relapse.  Similar findings were 

reported by Linszen et al. (1997) who found that EE was not predictive of UCLA 
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psychotic relapse over a 12 month period.  However, EE was predictive of 

relapse defined according to a combined relapse criterion (UCLA and clinical 

judgement) and consensus clinical judgement alone.  Furthermore, whilst two 

previous research studies using UCLA criteria to define psychotic relapse found 

EE to be predictive of relapse, the influence of cannabis and other substance use 

was not examined (Nuechterlein, Dawson et al., 1992; Nuechterlein et al., 1986).  

It is difficult to compare the current studies findings with previous research that 

used the CFI to measure EE, as the FES is not a direct measure of EE.  However, 

the FES subscales provide measures that are conceptually similar to dimensions of 

EE and the predictive validity of the FES for psychotic relapse defined as 

psychiatric re-hospitalisation and BPRS thought disturbance has been established 

(Canive et al., 1995; Phillips et al., 1998; Schnur et al., 1986; Spiegel & Wissler, 

1986).  Unfortunately, the small sample size in the current study may have 

reduced power, reducing the generalisability of these findings (Tabachnick & 

Fidell, 2001).   

Finally, inconsistent with the majority of previous research finding 

medication non-compliance to be predictive of psychotic relapse, compliance with 

antipsychotic medication was not a predictor of relapse in the current study (Davis 

et al., 1993; Kane et al., 1982; Rabiner et al., 1986; Robinson et al., 1999).  

However, there was a high level of medication compliance in the current study (M 

= 5.23, SD = 2.30), confirmed by urine drug screens, which may have influenced 

these results.    
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6.5.4 Influence of Psychotic Symptom Severity on Cannabis Relapse 

A secondary aim of this study was to explore the possible bi-directional 

relationship between cannabis use and the course of psychosis by examining the 

influence of psychotic symptom severity on cannabis use.  A Cox regression 

survival analysis was conducted to examine the influence of psychotic symptom 

severity on relapse to cannabis use.  It was hypothesised that the severity of 

psychotic symptoms would be predictive of a substantial increase in cannabis use 

either alone or in combination with other factors related to substance use in 

psychosis (Hypothesis 7).  Results indicated life stress was the only covariate 

predictive of a 100% increase in the frequency of cannabis use or daily cannabis 

use.  Each one-point increase in the mean level of stress per week increased the 

risk of a relapse in the frequency of cannabis use by approximately 19%.  

Psychotic symptom severity, medication compliance, other drug use and age of 

onset of cannabis use were not predictive.  In the second analysis, the influence of 

the severity of psychotic symptoms on the number of cones cannabis used was 

explored.  Results indicated psychotic symptom severity was the only variable 

predictive of a 100% increase in the number of cones cannabis used even after 

adjusting for the influence of the age of onset of cannabis use, perceived life 

stress, medication compliance and other drug use.  Each one-point increase in 

participant’s mean psychotic symptom total increased cannabis relapse risk by 

approximately 20.1%. 

It is not possible to compare these results to previous research findings, as 

this is the first study to prospectively explore the influence of psychotic symptoms 

and other variables on cannabis use.  However, results are consistent with 
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subjective reports of cannabis use being associated with increased positive 

psychotic symptoms in previous studies (Baigent et al., 1995; Dixon et al., 1989; 

Mueser et al., 1995; Test et al., 1989; Warner et al., 1994).  

It was possible to explore the possible bi-directional nature of the 

relationship between cannabis use and the course of psychosis by comparing the 

findings of the two sets of analyses exploring the relationship between cannabis 

use and psychotic symptoms for a number of reasons.  First, the same stabilisation 

period was used to establish a baseline for follow-up in both sets of analyses.  The 

same variables were used as covariates in the analyses with the exception of the 

age of onset of cannabis use being substituted for the age of first diagnosis of 

psychosis in the second set of analyses.  Further, the same psychotic symptoms 

used to define UCLA criteria were used to define psychotic symptom severity in 

the second set of analyses.  Finally, clearly operationalised criteria were used to 

define relapse in both psychotic symptoms and cannabis use.      

Consistent with the stress vulnerability model the frequency and quantity 

of cannabis use was predictive of psychotic relapse in the first set of analyses.  

Findings that psychotic symptom severity was predictive of a substantial increase 

in the quantity of cannabis use are consistent with the coping model of psychosis.  

Thus, the findings of the current study provide support for both the symptom 

causation and alleviation models and suggest there is a bi-directional relationship 

between cannabis use and psychosis.  These findings build upon previous research 

supporting the utility of the stress vulnerability coping model in providing an 

explanation for the bi-directional relationship between cannabis use and the onset 

of psychosis (Hambrecht & Häfner, 2000).       
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In summary, the influence of five key variables in the prediction of 

psychotic relapse including cannabis use, medication compliance, age of first 

diagnosis, life stress and other drug use were compared.  The frequency and 

quantity of cannabis use emerged as reliable predictors of psychotic relapse.  

When the influence of psychotic symptom severity on cannabis use was examined 

participants’ level of life stress was predictive of relapse defined according to the 

frequency of cannabis use.  The severity of psychotic symptoms during the 

follow-up period was predictive of relapse defined according to the quantity of 

cannabis use.  In both studies, neither the number of days medicated nor other 

drug use were predictive of a psychotic relapse or a relapse in cannabis use.   

 

6.5.5 Within Subjects Analysis 

A subsidiary aim of the current study was to determine whether there was 

a relationship between cannabis use and symptoms that varied systematically for 

each subject.  The pattern of covariation between cannabis use and psychotic 

symptoms was explored at three time points.  First, the relationship between 

cannabis use and psychotic symptoms in the same week (no lag) was examined.  

Second, the relationship between cannabis use in one week and symptoms in the 

following week (positive-lag) was explored.  Finally, the relationship between 

cannabis use in one week and symptoms in the preceding week (negative lag) was 

examined.  This allowed three exploratory hypotheses using the stress, 

vulnerability and coping models of psychosis to be tested.  Specifically, the stress 

model would predict an increase in psychotic symptoms would be accompanied 

by increases in cannabis use (no-lag).  The vulnerability model would predict 
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increases in psychotic symptoms to be preceded by an increase in cannabis use 

(positive lag).  Finally, the coping model would predict increases in psychotic 

symptoms to precede an increase in cannabis use (negative lag).  

Within subject comparisons indicated even proportions (60%) of 

participants had a positive relationship between cannabis use in one week and 

psychotic symptoms in the same and preceding weeks.  A comparatively smaller 

proportion (40%) of participants had a positive relationship between cannabis use 

and psychotic symptoms in the following week.   However, due to the small mean 

and median correlations between cannabis use and psychotic symptoms in all 

three conditions meaningful conclusions regarding the direction of the relationship 

between cannabis use and psychotic symptoms could not be made (see Appendix 

N).  Participants tended to have a consistently positive or negative relationship 

between cannabis use and psychotic symptoms in both the following and 

preceding week.  This indicated cannabis use could influence psychotic 

symptoms, whilst symptoms can also influence cannabis use within the same 

subject across time, providing preliminary evidence for a bi-directional 

relationship between cannabis use and the course of psychotic symptoms within 

individuals.  However, these analyses were exploratory in nature and these 

findings need to be interpreted with caution due to the small sample size and lack 

of correlation between cannabis use and psychotic symptoms in the time periods 

examined.  Future research using larger sample sizes to utilise time series analysis 

is required to further examine if there is a systematic relationship between 

cannabis use and psychotic symptoms within subjects. 
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This study first aimed to examine whether the relationship between 

cannabis use and psychosis was bi-directional by examining the influence of 

cannabis use on psychotic relapse as well as the influence of psychotic symptom 

severity on cannabis use.  Both the frequency and quantity of cannabis use 

emerged as robust predictors of psychotic relapse compared to medication 

compliance, subjective life stress, age of first diagnosis and other drug use.  

Psychotic symptom severity was predictive of relapse in the quantity but not 

frequency of cannabis use.  Within subject comparisons indicated it was possible 

for participants to have a bi-directional positive or negative relationship between 

cannabis use and psychotic symptoms.  Together these findings provide evidence 

of the bi-directional nature of the relationship between cannabis use and psychotic 

relapse and highlight the utility of the stress vulnerability coping model for 

providing an explanation for this association.  Further prospective studies are 

required to determine the stability of the relationship between cannabis use and 

psychotic relapse over a longer period of time as well as determining the 

comparative influence of EE measured both at assessment and at various times 

during follow up. 
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Chapter 7  

 GENERAL DISCUSSION 

 The primary aim of Studies 1 and 2 was to examine the influence of 

cannabis use on symptom exacerbation and relapse within the stress vulnerability-

coping model of schizophrenia.  This model allows for the possible bi-directional 

relationship between cannabis use and psychosis to be explored.  Specifically, if 

cannabis use preceded psychotic symptom exacerbation or relapse this would 

provide evidence for the stress vulnerability model.  Conversely, an increase in 

psychotic symptoms preceding the use of cannabis would provide evidence for the 

coping model.   

 The specific aims of Study 1 and Study 2 were to determine the influence 

of cannabis use on the onset, course and relapse of psychosis by investigating:  (a) 

the temporal sequence of the onset of cannabis use and psychosis, (b) the 

influence of cannabis use on the severity of positive, negative and other symptoms 

of psychosis at admission,  (c) the influence of cannabis use on psychotic relapse 

over a 6 month period and (d) the within subject variability of the relationship 

between cannabis use and psychotic symptoms.  The major findings of the two 

studies are discussed below. 

 In the first instance, the temporal relationship between cannabis use and 

psychotic symptoms was investigated.  Hambrecht and Häfner (2000) have 

proposed that first episode participants may fall into 3 groups.  In the first ‘stress 

group’, psychosis and drug use emerge at the same time, in the second 

‘vulnerability group’, drug use precedes the onset of psychosis, and in the third 

‘coping group’, psychosis precedes the onset of drug use.  However, this did not 
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appear to be the case in the current study.   The onset of cannabis use clearly 

preceded the onset of any signs of psychiatric disturbance in 97% of participants.  

This finding is consistent with the majority of previous research finding that 

cannabis and other substance use preceded the onset of psychosis by at least one 

year, several by time periods in excess of 5 years (Allebeck et al., 1993; Arndt et 

al., 1992; Baigent et al., 1995; Cleghorn et al., 1991; Linszen, Dingemans, & 

Lenior, 1994; Mueser et al., 1995; Taylor & Warner, 1994).  Thus, whilst the 

current studies findings are inconsistent with Hambrecht and Häfner’s (2000) 

results, their findings are in marked contrast with the majority of previous 

research.   

 Current research is also consistent with the vulnerability model of 

psychosis, suggesting that cannabis use may have influenced the onset of 

psychosis.  However, limited conclusions may be drawn from studies of the 

temporal sequence of onset due to the retrospective nature of self-reports as both 

psychotic symptoms and cannabis use may develop gradually.  It is only possible 

to draw causal conclusions regarding the relationship between cannabis use and 

the onset of psychosis from large-scale prospective studies (Birchwood, 1998).  

The few prospective studies which have examined the onset of cannabis use, other 

substance use and psychosis in individuals with and without cannabis use support 

the current results, finding promising evidence of a causal association between 

cannabis use and psychosis (Allebeck, 1991; Andreasson et al., 1987; Andreasson 

et al., 1989; Curry et al., 1999; Miller et al., 2001; van Os et al., 2002).      

 The influence of cannabis use on symptom severity at admission was then 

examined.  Using a categorical approach no differences in symptom severity were 
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found between cannabis dependent, non-dependent cannabis users and non-

users.  Similar findings have been reported in other studies in which participants 

were categorized according to diagnostic criteria for substance use disorders 

(Addington & Addington, 1998; Dixon et al., 1991). 

 When continuous data were examined, cannabis use did appear to 

influence symptom severity.  There were significant correlations between the 

frequency (days) and quantity (cones) of cannabis use and both positive and 

general psychopathology symptoms.  It was therefore possible to look at the 

contribution of other potential variables, which may influence symptom severity 

relative to cannabis use.  The frequency and quantity of cannabis use in the 6 

weeks directly preceding admission was predictive of the severity of positive and 

general psychopathology symptoms, independent of the influence of other drug 

use, medication compliance, life stress, and the age of onset of psychosis.  These 

findings are consistent with previous research indicating cannabis use is 

associated with more severe positive symptoms and mood-related symptoms at 

admission (Brunette et al., 1997; Cleghorn et al., 1991; Negrete et al., 1986).   

They also highlight the advantages of using continuous rather than categorical 

data in providing a more accurate representation of data. 

 Overall current findings provide preliminary evidence for the vulnerability 

model of psychosis and indicate that there is a significant relationship between the 

quantity and frequency of cannabis use and symptom severity at admission.   

However, the major limitation of this, and other cross sectional studies, is the 

difficulty in determining whether psychotic symptom severity in the time period 

preceding admission may have influenced the frequency or quantity of cannabis 
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use during that time.  That is, whether participants may have used cannabis to 

self-medicate their psychotic symptoms, consistent with the coping model.  This 

critical question was addressed prospectively to further test the stress-vulnerability 

coping model of psychosis.   

 The cohort was followed up for a further 6 months in order to examine 

predictors of psychotic relapse.  The influence of a number of variables which 

were predictive of psychotic relapse in previous studies, including cannabis use, 

medication compliance, life stress, other drug use and the age first diagnosed with 

psychosis was examined (e.g., Davis et al., 1993; Linszen, Dingemans, & Lenior, 

1994; Linszen et al., 1997; Nuechterlein, Dawson et al., 1992; Ventura et al., 

1992; Ventura et al., 1989).  After controlling for these predictor variables, the 

frequency and quantity of cannabis use was the only variable predictive of 

psychotic relapse defined according to UCLA criteria.  These findings are 

consistent with Linszen et al. (1997) who found a diagnosis of cannabis abuse 

(daily or almost daily use), to be predictive of UCLA psychotic relapse over a 12 

month period.  Thus, in the two cohort studies conducted to date, cannabis use 

was predictive of psychotic relapse over 6 and 12 month periods, providing 

support for the vulnerability model of psychosis.  

 In order to add to the existing literature the coping model of psychosis was 

also tested by examining the influence of psychotic symptom severity on cannabis 

use during the 6 month follow up.  The influence of medication compliance, life 

stress, other drug use, age of onset of cannabis use and psychotic symptom 

severity on cannabis relapse were also tested.  After controlling for the other 

predictor variables, psychotic symptom severity was predictive of a substantial 
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increase in the quantity but not the frequency of cannabis use.  Life stress was 

predictive of a substantial increase in the frequency of cannabis use.  Thus, it 

would appear that for some people an increase in their symptoms meant that they 

smoked more cannabis on each smoking occasion but did not increase the number 

of days of use.  However, life stressors appear to be a major trigger for increasing 

the number of days in which people smoke cannabis, although it does not appear 

to substantially increase the amount they smoke (total cones).  These findings 

provide some evidence for the coping model of the relationship between cannabis 

use and psychosis.   

  Finally, within subjects comparisons were used to determine whether the 

relationship between cannabis use and psychotic symptoms varied systematically 

for each participant.  This part of the study was exploratory and allowed three 

exploratory hypotheses regarding the stress vulnerability coping model to be 

tested by determining if there were sub-groups of participants in which cannabis 

use and psychotic symptom severity increased at the same rate (stress model), 

cannabis use increased psychotic symptom severity (vulnerability model) or 

psychotic symptom severity increased cannabis use (coping group).   

Even proportions (60%) of participants had a positive relationship between 

cannabis use in one week and psychotic symptoms in the same and preceding 

weeks.  A comparatively smaller proportion (40%) of participants had a positive 

relationship between cannabis use and psychotic symptoms in the following week.   

These findings provide some preliminary support for the stress and coping models 

of the relationship between cannabis use and psychotic symptoms.  However, 
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meaningful conclusions could not be made due to the small mean and median 

correlations between cannabis use and psychotic symptoms in all three conditions.   

A further aim of the study was to determine if it was possible for 

participants to have a bi-directional positive relationship between cannabis use 

and psychotic symptoms in the following and preceding week.  Participants 

tended to have a consistently positive or negative relationship between cannabis 

use and psychotic symptoms in both the following and preceding weeks.  This 

indicated cannabis use could influence psychotic symptoms; whilst symptoms can 

also influence cannabis use either positively or negatively within the same subject 

across time.  This provided preliminary evidence for a bi-directional relationship 

between cannabis use and the course of psychotic symptoms within individuals 

and supported the stress vulnerability-coping model of psychosis.  However, these 

findings need to be interpreted with caution due to the preliminary nature of these 

analyses.   Future research using larger sample sizes is required to utilise time 

series analysis to further examine if there is a systematic relationship between 

cannabis use and psychotic symptoms within subjects.    

 A number of variables that have previously been found to be predictive of 

psychotic relapse did not emerge as predictive of relapse in the current study.  For 

example unlike other studies finding the number of stressful life events was 

predictive of relapse, subjective stress was not predictive of psychotic relapse 

(Nuechterlein, Dawson et al., 1992; Pallanti et al., 1997; Ventura et al., 1989).  

Thus, whilst previous research has indicated there may be a relationship between 

perceived levels of stress and symptomatology (Malla & Norman, 1992) the 

current study expands upon previous research by suggesting it was not related to 
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psychotic relapse.  Furthermore, medication compliance was not predictive of 

psychotic relapse, however it is notable that there was a high level of medication 

compliance in the current study.  Therefore, it is not possible to directly test 

whether medication compliance was predictive of relapse.   

 Secondary analyses were also conducted to examine the influence of the 

family environment on psychotic relapse.  Family environment was not predictive 

of UCLA psychotic relapse in the current study.  This is similar to Linszen and 

colleague’s (1997) finding that EE (measured using the CFI) was not predictive of 

UCLA psychotic relapse over a 12 month period.  However, EE was the only 

significant predictor of a combined relapse criterion (UCLA criteria and clinical 

judgement) in the Linszen et al. (1997) study.  In addition, 2 previous studies that 

did not include drug use variables found EE (measured using the CFI) to be 

predictive of relapse defined according to UCLA criteria (Nuechterlein et al., 

1986; Nuechterlein, Snyder et al., 1992).  It is difficult to reconcile the current 

study’s findings with previous research which used the CFI to measure EE, as the 

FES used in this study is not a direct measure of the concept of EE and its 

predictive validity for UCLA psychotic relapse has not been determined.  

However, the FES provides a measure of concepts similar to EE and current 

results are consistent with the only previous study that has compared the 

predictive effect of EE and cannabis use (Linszen et al., 1997).  Further studies 

which examine the influence of stressful life events, subjective stress levels, EE, 

the family environment, ongoing cannabis and other substance use, medication 

compliance and clinical factors in the prediction of psychotic relapse are required 

to further understand the relationship between these variables.  
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It has been difficult to compare and generalize findings from research 

conducted to date due to methodological inconsistencies between studies in the: 

diagnostic criteria used, inclusion and exclusion criteria, definitions of first 

episode psychosis, substance use and relapse, types of measurement instruments 

used, recruitment and follow up methods, and definition of outcome in terms of 

interventions or the use of “naturalistic” follow-up (Keshavan & Schooler, 1992; 

Shtasel et al., 1992).  Small sample sizes have also been used and the lack of 

diagnostic stability of first episode psychosis has not been addressed (Keshavan & 

Schooler, 1992).  The current study sought to overcome these difficulties by using 

DSM-IV criteria to define substance use, using clearly operationalised definitions 

of psychotic relapse, standardized instruments, recruiting consecutively admitted 

participants and using frequent and naturalistic follow up.  However, the results of 

this study must also be interpreted in light of its limitations.   

There was a heavy reliance on self-report in the current study and the 

reliability of self-report measures to accurately assess alcohol and drug use is 

often questioned.  This is associated with concerns that drug-using individuals 

may under-report their usage due to either social desirability or because of 

potential legal ramifications.  Indeed, under-reporting of illicit substances such as 

opiates, amphetamines and cocaine when compared to urine and hair analysis has 

been found amongst samples of the general population, patients with 

schizophrenia and young people with schizophrenia and comorbid substance 

misuse (Cook, Bernstein, Arrington, Andrews, & Marshall, 1995; Mieczkowski, 

Barzelay, Gropper, & Wish, 1991; Shaner et al., 1993).  However, these studies 

focused on ‘hard’ drug use.  A series of studies amongst first episode patients, 
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young people with schizophrenia and comorbid substance misuse, and people 

with severe mental illnesses have found self-reported cannabis use to be the most 

sensitive measure of cannabis use when compared to collateral reports, laboratory 

tests (blood, urine, hair and saliva) and medical examinations (McPhillips et al., 

1997; Selten et al., 2002; Wolford et al., 1999).  In the current study there was a 

high level of concordance between self-reported cannabis use and urine drug 

screens perhaps reflecting a liberal attitude towards the use of cannabis in 

Australia.  The 2001 National Drug Strategy Household Survey (Australian 

Institute of Health and Welfare, 2002) of 27,000 Australians found that a third of 

teenagers and almost 3 in 5 (58.9%) adults aged between 20 and 29 years reported 

ever using cannabis.  Furthermore, a quarter (23.1%) of Australians considered 

regular use of cannabis to be acceptable and 30% thought it should be legalized 

(Australian Institute of Health and Welfare, 2002).    

The high attrition and relapse rates in the current study may have affected 

the outcome of Study 2.  Comparison of baseline characteristics indicated a lack 

of a stable home environment was significantly related to attrition in the current 

study.  There were no other significant differences between study completers and 

dropouts on any baseline characteristics that may have influenced the outcome of 

the study.  The psychotic symptom exacerbation and relapse rate (46%) in the 

current study were higher than the rates (24 to 28%) reported in previous studies 

over 12 month periods (Linszen, Dingemans, & Lenior, 1994; Linszen, 

Dingemans, Lenior et al., 1994; Linszen et al., 1996; Nuechterlein, Dawson et al., 

1992).  However, previous studies specifically excluded participants with 

substance use disorders or who did not live at home with their families (Linszen, 
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Dingemans, & Lenior, 1994; Linszen, Dingemans, Lenior et al., 1994; Linszen 

et al., 1996; Nuechterlein, Dawson et al., 1992).  By way of contrast the current 

sample were notable for their particularly high rate of cannabis dependence 

(70.2%), almost total reliance on government benefits and inclusion of 

participants who lacked a stable home environment.  Clearly, rates of relapse 

amongst individuals with comorbid psychotic and substance use disorders require 

further exploration.   

A number of recommendations for future research can be made to further 

elucidate the nature of the relationship between cannabis use and psychosis.   First 

and foremost, a large-scale prospective study is required in which a representative 

sample of individuals is recruited from the community prior to the onset of either 

cannabis use or psychotic symptoms and followed up into early adulthood.  

Individuals from this sample who experience a psychotic episode may then be 

followed up in order to explore the course of psychosis and identify determinants 

of outcome.  It is imperative that all factors that have been identified in the onset 

and relapse of either substance use or psychosis be monitored using standardised 

measures both prior to and following the onset of the disorder.  It is recommended 

that the severity of psychotic symptoms be monitored using standardized 

measures over time from which multiple determinants of relapse can be identified 

using a combination of clinical judgement and clearly operationalised criteria.  

The information collected should be based on multiple informants and sources of 

information including biological, psychological, and psychosocial factors and 

psychopharmacological tests should be used to confirm self-reports of substance 

use.  It is also important to monitor individuals across time to determine if the 
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relationship between cannabis use and psychosis varies systematically for 

individuals.   

 The results of the current study have a number of treatment implications.  

Findings that cannabis users had more severe symptomatology at admission and 

those who continued to use cannabis were more likely to relapse highlight the 

need for early intervention.  Secondary prevention is an important goal for this 

group due to the growing evidence of the biological and psychosocial 

deterioration that occurs in the first few years or critical period of psychosis 

(Birchwood, 1998; Jackson & Farmer, 1998).  Whilst there is a growing body of 

work attesting to the benefits of early intervention in psychosis, only a handful of 

studies of interventions for young people with psychosis and substance use have 

been conducted.  For example, Kavanagh et al. (1998) described the Substance 

Treatment Options in Psychosis (STOP) intervention for dual diagnosis, 

comprised of engagement and motivational interviewing, psychoeducation, goal 

setting, symptom management, assertive drug refusal skills, impulse control and 

relapse prevention.  Baker and colleagues (2002) are conducting a similar trial of 

cognitive behaviour therapy for people with coexisting psychosis and substance 

use.  Both trials have promising but as yet unpublished results (Baker et al., 2002; 

Kavanagh et al., 2002).  The results of the current study highlight the complexity 

of dual diagnosis and the need for individualised case formulation and treatment.  

For example, if an individual reports using cannabis primarily to cope with 

psychotic symptoms, than cognitive behavioural interventions targeting symptom 

management and coping skills may be useful.  Alternatively, if an individual is 

experiencing symptom exacerbations following the ingestion of cannabis than it 
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would be more appropriate to directly address the substance use issue using a 

combination of motivational interviewing, psychoeducation and relapse 

prevention techniques.  If indeed the individual simultaneously uses cannabis to 

self medicate psychotic symptoms and experiences symptom exacerbations from 

doing so than a combination of the two approaches may be beneficial.  It would 

also be imperative to develop a collaborative-shared understanding of the 

interrelationships between cannabis use and psychosis in assisting the individual.  

The influence of an individual’s psychosocial adjustment to psychosis, cannabis 

and other substance use may also need consideration in developing a 

comprehensive case formulation (Jackson & Farmer, 1998).   

 Current findings suggest that medication compliance does not appear to 

provide a protective function from psychotic relapse if individuals continue to use 

cannabis.  However, it was not possible to determine whether individuals who 

were non-compliant with medication and used cannabis would have had a worse 

outcome, due to the high level of medication compliance.  Thus, the possibility 

that cannabis use similar to nicotine use may increase the required dose of 

standard antipsychotic medication needs consideration in future research (Goff, 

Henderson, & Amico, 1992).  Findings that an individual’s level of perceived 

stress influenced the amount of cannabis they smoked highlight the need to also 

address the coping resources of individuals.   

Overall, cannabis use and high EE are the two variables that have most 

consistently been found to be related to psychotic relapse in current and previous 

research.  Thus, ideally interventions for people with coexisting psychosis and 
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substance use would need to target both of these variables in order to achieve a 

goal of secondary prevention.     

The aim of this study was to examine the influence of cannabis use on the 

onset, course and relapse of psychosis using the stress-vulnerability coping model 

as an organizing framework.  In Study 1, the temporal sequence of the onset of 

cannabis use and psychotic symptoms was examined.  The influence of cannabis 

use on symptom severity at admission was also determined.  Study 2 

prospectively examined the influence of cannabis use on the course of psychosis 

over a 6 month period using both between and within subject designs.  Results 

indicated that the onset of cannabis use clearly preceded the onset of any 

psychotic symptoms and cannabis use in the 6 weeks preceding admission was 

predictive of psychotic symptom severity at admission providing support for the 

vulnerability model.  However, it was not possible to test the coping model in this 

study due to its cross sectional nature.   

In Study 2, the four best predictors of relapse identified from the clinical 

research literature were prospectively compared with cannabis use in the 

prediction of UCLA psychotic relapse.  Both the frequency and quantity of 

cannabis use were predictive of UCLA psychotic relapse, providing further 

support for the vulnerability model.  However, psychotic symptom severity was 

also predictive of a substantial increase in the quantity of cannabis, providing 

support for the coping model and the bi-directional nature of the relationship 

between cannabis use and psychosis.  Finally, within subject comparisons were 

conducted to determine whether the relationship between cannabis use and 

psychosis varied systematically for each participant.  That is, whether there were 
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subsets of individuals for which cannabis use may contribute to psychosis and 

a subset in which psychotic symptoms may contribute to cannabis use.  Results 

indicated it was possible for a bi-directional relationship between cannabis use 

and psychotic symptoms to exist within the same individual, providing evidence 

for both the vulnerability and coping models of psychosis.  Thus, whilst the 

retrospective and cross sectional studies provided support for the vulnerability 

model, the prospective study indicated support for a bi-directional relationship 

between cannabis use and psychosis and both the vulnerability and coping models.  

Overall, cannabis use was related to the onset, course and relapse of psychosis.  

The utility of the stress vulnerability coping model in providing an organizing 

framework from which to interpret the bi-directional nature of the relationship 

between cannabis use and psychosis was supported.  
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DEMOGRAPHIC INFORMATION 
 

Date of Interview:  _______________      Participant Number:  _______________ 
 
Age:         _______________ 
 
Gender:                   Male    Female    (please circle) 
 
Present Occupation:  ____________________ 
 
Mother’s Occupation:  _______________   Father’s Occupation:  _______________ 
 
Marital Status:     Single     Defacto     Married     Separated      Divorced     Widowed 
 
Current Living Arrangements:  Who do you currently live with? 
  Live Alone 
  With Partner 
  With Family 
  Share Accomodation 
  Other: ______________ 
 
Education:  What is the highest level of formal education you have obtained? 
  Primary School 
  Secondary School  
  8, 9, 10, 11, 12 
  Trade Qualification  
  Tertiary qualification other than University 
  University 
  Bachelor Degree 
  Post-Graduate Qualification 
  Other  ____________ 
  Don’t Know 
Would you describe yourself as an Excellent, Good, Average or Below Average 
student? 
 
Ethnicity:  Which of the following ethnic groups do you describe yourself as part of? 
  Australian born, non-aboriginal 
  Australian born, aboriginal 
  Torres Strait Islander 
  Born outside of Australia  Specify:  __________________ 
  Don’t Know 
Current Diagnosis:    _________________________                                   Confirmed 
 
Age First Admitted to Hospital:  _______________________ 
 
Number of Previous Hospital Admissions:  _______________  
 
Length of Previous Hospital Admissions:  
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 Hospital  Length of Stay                  Diagnosis (if available) 
1.  
 
 
2.   
 
 
3.   
 
 
4.   
 
 
Date of Current Hospital Admission:  _______________    
 
Discharge Date: _____________ 
 
 
Current Medication: 

Name          Dose                          (mg/day) 
 
 
 
 
Discharge Medication: 
      Name  Dose             (mg/day) 
 
                   
 
 
 
Do you know of anyone else in your family (including aunts, uncles, cousins)     
who has had psychiatric troubles? (DIP 9)   
POSITIVE HISTORY OF PSYCHOSIS 

Did they see a doctor for that problem? 
Have they beein in hospital for that problem? 
Do you know what the doctor said was wrong with them? 

0 = No family history 
1 = Family history 
 
Family history of other psychiatric disorder (DIP 10) 
First or second degree relative has another psychiatric disorder severe enough to 
warrant psychiatric referral. 
SPECIFY: 
0 = No family history 
1 = Family history     Family History Confirmed 
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ONSET OF FIRST/PRESENT EPISODE
FIRST EPISODE 
Lets talk about the first time you ever became unwell 
When did you for the first time suffer from emotional problems or difficulties?  When 
did you note that there was something the matter with you? 
 
   MONTH   YEAR 
 
How old were you then? 
 
What complaints or difficulties did you have at this time?  LIST 
 
 
What was the very first thing you noticed? 
 
When did you first seek contact with psychiatric services? 
 
   MONTH  YEAR 
 
Did you go into hospital at this time?    YES  NO 
 
For how long?  _______ 
 
How did it develop?  Sudden  or Gradually?                 
1 = acute/sudden: from symptom free/relatively stable within 1 – 7 days 
2 = subacute: 1 – 4 weeks 
3 = gradual/slow: more than a month 
4 = gradual onset over period of up to 6 months 
5 = insidious onset over period of greater than 6 months 
9 = not known, not possible to rate 
 
Was there anything that triggered these complaints/difficulties?  
What was going on in your life when you became unwell?  
Were there a lot of stresses in your life at the time? 
 
Before you had psychiatric problems for the first time, what sort of person      
were you? 
Were you the sort of person who had a lot of friends, or just a few special friends, or 
no friends? 
Did you get on easily with people? 
Did you tend to do thins alone or with others? 
Patient found difficulty entering or maintaining normal social relationships, showed 
persistent social isolation, withdrawal, or maintained solitary interests prior to onset 
of psychotic symptoms. 
0 = Good premorbid social adjustment 
1 = Poor premorbid social adjustment 
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At the time you first became ill, were you working/studying/housewife?      
 0 = Working full time; Women working full time in home; Students 
        attending classes on full time course. 
 1 = The subject was not employed at onset as described above. 
 
Tell me about the jobs you’ve had    
 
What was the longest time you worked in one job?    ________ 
(if student refer to studies, if housewife ask about standard of housework)  
Refers to work history prior to illness. 
0 = Good premorbid work adjustment 
1 = If working and unable to keep any job for more than 6 months, had a history of 
frequent changes of job or was only able to sustain a job well below that expected by 
their educational level or training at time of first psychiatric contact. 
If housewife and persistently very poor standard of housework. 
If student and badly failing to keep up with studies. 
 
 
PRESENT EPISODE 
When did the complaints or troubles which eventually led to your present admission 
begin?   
 
      MONTH YEAR 
 
When did you for the first time as a result of these difficulties or complaints seek 
psychiatric help? 
 
    MONTH YEAR  
 
How did your complaints/difficulties begin?  Suddenly or gradually? 
How long would you say that was? 
1 = acute/sudden: from symptom free/relatively stable within 1 – 7 days 
2 = subacute: 1 – 4 weeks 
3 = gradual/slow: more than a month 
4 = gradual onset over period of up to 6 months 
5 = insidious onset over period of greater than 6 months 
9 = not known, not possible to rate 
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6 Week  - TIMELINE FOLLOWBACK 
 
“I’m going to ask you about your drug and alcohol use and symptoms over the 6 
weeks prior to your admission” 
 
“Here is a calender to help you remember this period of time.  You were admitted on 
this date so the period of time I’m going to ask you about the 6 weeks prior to that 
date.” 
 
“I realise that this is a long period of time to remember things that happened, so we 
will use this calender to help you identify events that occurred during this period.  
Notice that I’ve already noted a number of events on the calender to make things 
easier that I learned about from your chart” 
 
“Were there any events that happened during this time – like birthdays, accidents, 
anniversaries, parties – things like that?” 
Note events in the upper right hand corner of the boxes.   
 
“I have a list of a few events that may have occurred in the past 6 weeks that may 
help you remember”. 
 
Stressful Life Events 
Have you started, stopped, changed or had any problems with ……….. in the past 6 
weeks? 
School/Study 
Employment (include work conditions, promotion/demotion)  
Finances (include income, bills, loans, went on/off benefits) 
Relationships (include family/partner/friends/children/others) 
How many times have you seen members of your family/your partner in the past 6 
weeks? 
 
Have you changed your living arrangements in the past 6 weeks? 
Living Arrangements (include change in residence, new resident, renovations) 
 
Have you increased or decreased your Social Activities over the past 6 weeks? 
Social Activities (include social events, socialising with friends, organisations, 
vacations, hobbies, pets) 
 
Have you had any problems with Health or Crime and Legal Matters in the past 6 
weeks? 
Health (include physical health/illness/injury, contact with health professionals) 
Crime and Legal Matters:  (include victim of assault/robbery; accidents; law suit, 
committed/accused of any crime) 
 
 
“Now I’m going to ask you about your drug and alcohol use over the past 6 weeks.   
The things already recorded on the calender may help you remember better.   
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Substance Use 
SUBSTANCE:  
In the past 6 weeks have you had any …………Cannabis/Marijuana or Hash, Speed, 
Cocaine, Ecstasy, Crack, Heroin/Morphine or Methadone, LSD, Sleeping tablets or 
sedatives (eg. valium or normison), Drugs you sniff like petrol/glue, Other…. 
 
FOR CAFFEINE/CIGARETTES 
Do you drink tea, coffee or cola drinks?  YES/NO 
ID YES 
How much have you been having?             _________cups/day      ________cans/day 
 
Has this increased in the past 6 weeks? YES/NO 
IF YES 
How much did you usually have?              _________cups/day      ________cans/day 
 
Do you smoke cigarettes? 
 
How many cigarettes a day you smoke?    _________cigs/day      
 
Has this increased in the past 6 weeks? YES/NO 
IF YES 
How many did you usually smoke?          _________cigs/day 
 
“Do you remember the last time you had any drug or alcohol before your 
admission……………..? 
 
TYPE:  
What type of substances:   
Cannabis?:  leaf, heads/buds, skunk, Hash/Resin 
  
ROUTE OF ADMINISTRATION: 
How did you use it?:  smoked (joint or bong) /inhaled, mouth/eating, snort/sniffed, IV 
 
QUANTITY: 
How much did you use?:  
Cannabis:  # cones/joints/spliffs/$  
Speed/Ecstasy/Cocaine/Heroin/Morphine/Methadone: # grams/mls/hits/tablets/$ 
Sleeping Tablets/Sedatives: # tablets/mgs 
 
FREQUENCY:  NUMBER OF TIMES USED/DAY 
 
Go back weekly over 6 weeks 
 
Medication 
Were you on medication prior to coming into hospital? YES/NO 
SPECIFY: 
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Have you commenced/ceased or changed your medication in the 6 weeks prior to 
admission? 
(If there was a time when they weren’t taking there medication get a rough estimate of when it was on 
calender)   
Current/Episode Symptoms 
 
SYMPTOM TYPE AND ONSET: 
“Now I’m going to ask you about a number of symptoms you may have experienced” 
 
ONSET 
Anxiety – Reported apprehension, tension, fear, panic or worry.  Rate only patient’s 
statements – not observed anxiety which is rated under tension. 
 
Have you felt worried or anxious? 
Do unpleasant thoughts constantly go round and round in your mind? 
Did your heart beat fast (or sweating, trembling choking)? 
 
When did that first occur? 
 
   MONTH YEAR 
 
COURSE:  How long did it last?  Did it come and go or was it continually present? 
          
1 =   one phase (up to 7 days) 
2 =   several phases 
3 =   persistent (more or less present until the present hospital admission) 
99 = unsure or the course is unknown 
 
SEVERITY 
What was it like at its worst? 
Rate at most severe point since onset 
1 Nil 
2 Very mild Reports feeling worried more than usual or some discomfort  

due to worry. 
3 Mild  Worried frequently but can turn attention to other things 
4 Moderate Worried most of the time and cannot turn attention to other  

things easily but no impairment in functioning or occasional  
anxiety with autonomic accompaniment but not impairment in 
functioning. 

5 Moderately Frequent periods of anxiety with autonomic accompaniment or  
 Severe  some areas of functioning are disrupted by anxiety or constant  

worry. 
6 Severe  Anxiety with autonomic accompaniment most of the time or  

any areas of functioning are disrupted by anxiety or constant  
worry. 

7 Extremely Constantly anxious with autonomic accompaniment or most  
Severe  areas of functioning are disrupted by anxiety or constant worry. 
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Depression - Mood (sadness, unhappiness, anhedonia), Cognitions (preoccupation 
with depressing topics (can’t switch attention to TV, conversations), Hopelessness, 
Loss of self-esteem (dissatisfied or disgusted with self).  Do not include vegetative 
symptoms (e.g. motor retardation, early waking) 
 
Have you felt unhappy or depressed? 
 
How much of the time? 
 
Are you able to switch your attention to more pleasant topics when you want to? 
 
Have your interests in work, hobbies, social or recreational activities changed? 
 
Has it interfered with your ability to perform your usual activities/work? 
 
When did that first occur? 
 
 
   MONTH YEAR 
 
COURSE:  How long did it last?  Did it come and go or was it continually present? 
          
1 =   one phase (up to 7 days) 
2 =   several phases 
3 =   persistent (more or less present until the present hospital admission) 
99 = unsure or the course is unknown 
 
SEVERITY 
Rate at most severe point since onset 
1 Nil 
2 Very mild Reports feeling sad/unhappy/depressed more than usual 
3 Mild  Same as 2, but can’t snap out of it easily 
4 Moderate Frequent periods of feeling very sad, unhappy,  
   moderately depressed, but able to function with extra effort 
5          Moderately Frequent periods of deep depression or some areas of  
 Severe  functioning are disrupted by depression 
6          Severe  Deeply depressed most of the time or many areas of  
   functioning are disrupted by depression 
7 Extremely Constantly deeply depressed or most areas of  
 Severe  functioning are disrupted by delusional thinking 
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Elated Mood  - A pervasive, sustained, and exaggerated feeling of well-being, 
cheerfulness, euphoria (implying a pathological mood), optimism that is out of 
proportion to the circumstances.  Do not infer elation from increased activity or from 
grandiose statements alone.   
 
Have you been feeling cheerful and on top of the world without any reason 
How long does it last? 
Have you felt so good or high that other people make comments to you about it? 
 
When did that first occur? 
 
 
   MONTH YEAR 
 
COURSE:  How long did it last?  Did it come and go or was it continually present? 
          
1 =   one phase (up to 7 days) 
2 =   several phases 
3 =   persistent (more or less present until the present hospital admission) 
99 = unsure or the course is unknown 
 
SEVERITY: 
Rate at most severe point since onset 
1 Nil 
2 Very mild Seems to be unusually happy, cheerful without much reason 
3 Mild  Some unaccountable feelings of well being 
4 Moderate Reports excessive or unrealistic feelings of well being,  

cheerfulness, confidence or optimism inappropriate to the  
circumstances, some of the time.  May frequently joke, smile,  
be giddy, or overly enthusiastic or few instances of marked  
elevated mood with euphoria.     

5 Moderately Reports excessive or unrealistic feelings of well-being,  
Severe cheerfulness, confidence or optimism inappropriate to the 

circumstances, much of the time.  May describe feeling “on top 
of the world”, “like everything is falling in place”, or “better 
than ever before”, or several instances of marked elevated 
mood with euphoria. 

6  Severe  Mood definitely elevated almost constantly throughout  
interview and inappropriate to content, or may instances of  
marked elevated mood with euphoria.   

7 Extremely Seems almost intoxicated, laughing, joking, giggling,  
Severe  constantly euphoric, feeling invulnerable, all inappropriate to  

immediate circumstances. 
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Unusual Thought Content – Unusual, odd, strange, or bizarre thought content.  Rate 
the degree of unusualness, not the degree of disorganisation of speech.  Delusions are 
patently absurb, clearly false, or bizarre ideas verbally expressed.  Include thought 
insertion, withdrawal, and broadcasting.  Include grandiose, somatic, and  persecutory 
delusions even if rated elsewhere.   
 
Have you ever had any strange thoughts that you couldn’t explain?   
 
Have things or events had special meaning to you? 
 
Did you see any references to yourself on TV or in the newspapers? 
 
Do you have a special relationship with God? 
 
How do you explain the things that have been happening? 
 
 
When did that first occur? 
 
   MONTH YEAR 
 
COURSE:  How long did it last?  Did it come and go or was it continually present? 
          
1 =   one phase (up to 7 days) 
2 =   several phases 
3 =   persistent (more or less present until the present hospital admission) 
99 = unsure or the course is unknown 
 
SEVERITY 
Rate at most severe point since onset 
 
1 Nil 
2 Very mild Ideas of reference (people stare/laugh at him/her).  Ideas of  

persecution (people mistreat him/her).   Unusual beliefs in  
psychic powers, spirits, UFO’s.  Not strongly held.  Some  
doubt. 

3 Mild  Same as 2 with full conviction but not delusional 
4 Moderate Delusion present but not strongly held – functioning not  

disrupted; or encapsulated delusion with full conviction –  
functioning not disrupted    

5 Moderately Full delusion(s) present with some preoccupation or some areas  
Severe  of severe functioning disrupted by delusional thinking. 

6 Severe  Full delusion(s) present with much preoccupation or many  
areas of functioning disrupted by delusional thinking. 

7 Extremely Full delusion (s) present with almost total preoccupation or  
Severe  most areas of severe functioning disrupted by delusional  

thinking. 
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Suspiciousness – Expressed or apparent belief that other persons have acted 
maliciously or with discriminatory intent.  Include persecution by supernatural or 
other non-human agencies (e.g. the devil) 
 
Do you ever feel uncomfortable as if other people are watching you? 
 
Is anyone trying to harm or interfere with you in any way? 
 
Are you concerned about anybody’s intentions toward you? 
 
Have you felt that any people are out to get you? 
 
When did that first occur? 
 
   MONTH YEAR 
 
COURSE:  How long did it last?  Did it come and go or was it continually present? 
          
1 =   one phase (up to 7 days) 
2 =   several phases 
3 =   persistent (more or less present until the present hospital admission) 
99 = unsure or the course is unknown 
 
SEVERITY 
Rate at most severe point since onset 
1 Nil 
2-3 Mild  Seems on guard.  Unresponsive to “personal” questions.   

Describes incidents where other persons have harmed or  
wanted to harm him/her that sound plausible.  Patient feels as if  
others are laughing at or criticising him/her in public. 

4-5 Moderate Says other persons are talking about him/her maliciously or  
says others intent to harm him/her.  Beyond likelihood of  
plausibility but not delusional. 

6-7 Severe  Delusional.  Speaks of Mafia plots, the FBI, or others poisoning  
food.   

 
 

 



                                                                                                                                                                         218

Hallucinations – Reports of perceptual experiences in the absence of external stimuli.  
When rating degree to which functioning is disrupted by hallucinations, do not 
include preoccupation with the content of the hallucinations.  Consider only 
disruption due to the hallucinatory experience.  Include thoughts aloud. 
 
Have you heard any sounds or people talking to you or about you when there has 
been nobody around? 
 
Have you seen any visions or smelled any smells others don’t seem to notice? 
 
Have these experiences interfered with your ability to perform usual activities/work? 
 
When did that first occur? 
 
   MONTH YEAR 
 
COURSE:  How long did it last?  Did it come and go or was it continually present? 
          
1 =   one phase (up to 7 days) 
2 =   several phases 
3 =   persistent (more or less present until the present hospital admission) 
99 = unsure or the course is unknown 
 
SEVERITY 
Rate at most severe point since onset 
1 Nil 
2 Very mild While resting or going to sleep, sees visions, hears voices,  

sounds or whispers in absence of external stimulation, but no  
impairment in functioning 

3 Mild  While in a clear state of consciousness, hears nonverbal  
auditory hallucinations (e.g. sounds or whispers) or sees  
illusions (e.g. faces in shadows) on no more than two occasions  
with no impairment in functioning. 

4 Moderate Occasional verbal, visual, olfactory, tactile or gustatory  
hallucinations (1-3 times) but no impairment in functioning or  
frequent nonverbal hallucinations/visual illusions. 

5 Moderately Daily or some areas of functioning are disrupted by  
Severe  hallucinations 

6 Severe  Several times a day or many areas of functioning are disrupted  
by hallucinations. 

7 Extremely Persistent throughout the day or most areas of functioning are  
Severe  disrupted by hallucinations 
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                                                                                                School of Applied Psychology 

                                                     Telephone  +61(0)7 3
                                                 Facsimile   +61(0)7 3875 338

875 3333  
8 

                                                                                Mt Gravatt Campus, Griffith University 
                                                                                   Brisbane, Queensland 4111, Australia 

 
An examination of the influence of cannabis use on the onset, course and relapse of psychotic 

 
ch as cannabis.  In this study we would like to ask a large number of people 

ke you about their use of cannabis and other substances and how this affects the symptoms of their 

be asked about your current symptoms, 
nd your past and current level of social functioning.  The total interview will take between 60 and 90 

WITHDRAW:        Taking part in this study is voluntary and you are free to withdraw at 
ny time. Participation in this research is entirely separate from your treatment and will not affect your 

  

 your  

thers.  The information you provide will be kept only with an identification  
ou w      

d have had the opportunity to ask any questions  
nd have had all of my questions answered satisfactorily and agree to participate.  I have  
een given a copy of the consent form. 

igned:        

                                                                                              
   
                                                                                                                                               www.Griffith.edu.au
                                                                                             

                                                               
                                                            

 
CONSENT FORM 1A 

symptoms amongst people with early psychosis. 
 
AIMS:  Some people who attend psychiatric hospitals for help with psychological problems
may also use substances su
li
psychological problems.  
 
PROCEDURE:   If you agree to participate, you will be asked to fill out two questionnaires and the 
researcher will conduct interviews about your substance use and the onset of the symptoms of your 
psychological problem over the past 60 days.  You will also 
a
minutes and can be done with as many breaks as you wish.  
 
RIGHT TO 
a
treatment.  
 
CONFIDENTIALITY: All information you give and the results of the tests will be
treated confidentially.  You will not be asked about other illegal activities apart from illicit  
drug use and the information you provide the researcher will not be reported to
treatment provider or authorities unless you indicate you are at risk of harming yourself or  
o
number and y ill not be required to put your name on any part of the questionnaires.      
 
CONSENT: I have read the above an
a
b
 
 

 Date:        /      / 200 

igned:      

S
 Patient 
 
S   Date:        /      / 200 

igned:      

 Researcher 
 
S   Date:        /      / 200 

ay be contacted on XXXX XXXX.  If you 
ave any questions about the study at any time, feel free to contact the researcher, 

hankyou for your time and help in participating in this study. 

 Witness 
 
The Secretary of the XXX Research Ethics Committee m
h
Leanne Hides at Griffith University on XXXX XXXX. 
 
T
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                                                                                                                              School of Applied Psychology 

                                                    Telephone  +61(0)7 38
                                                                                                                                               Facsimile   +61(0)7 3

75 3333  
875 3388 

                                                                                                                                           Mt Gravatt Campus, Griffith University 
                                                                               Brisbane, Queensland 4111, Australia 

 
An examination of the in  the relapse of psychotic 

 
people 

eir 
ulties 

membering the exact dates of events leading up to their admission.  In order to overcome this 

o 

chological problem.  
his may also include access to the results of a urine test for the presence of substances, if you have 

WITHDRAW:        Taking part in this study is voluntary and you are free to withdraw at 
ny time.  Participation in this research is entirely separate from your treatment and will not affect your 

  

ourself or  
thers.  The information you provide will be kept only with an identification number and you  

quir

nd have had all of my questions answered satisfactorily.  I agree to participate and allow the 
s.  I ha of the consent form. 

  
                                                                                                                                               www.Griffith.edu.au
                                                                                           
    
                                                                
 

CONSENT FORM 1B 

fluence of cannabis use on the onset, course and
symptoms amongst people with early psychosis. 

 
AIMS:  Some people who attend psychiatric hospitals for help with psychological problems
may also use substances such as cannabis.  In this study we would like to ask a large number of 
like you about their use of cannabis and other substances and how this affects the symptoms of th
psychological problems. Sometimes people with psychological problems may have diffic
re
problem we may need to access your file about the events leading up to your admission. 
 
PROCEDURE:   The staff working in your ward will be asked to provide the researcher with access t
your file in order to confirm your psychiatric diagnosis, type and dose of medication, and confirm the 
approximate dates of onset of your substance use and the symptoms of your psy
T
had a urine sample taken as part of the normal admission routine of the ward.  
 
RIGHT TO 
a
treatment.  
 
CONFIDENTIALITY: All information you give and the results of the tests will be
treated confidentially.  You will not be asked about other illegal activities apart from illicit  
drug use and the information you provide the researcher will not be reported to your  
treatment provider or authorities unless you indicate you are at risk of harming y
o
will not be re ed to put your name on any part of the questionnaires.             
 
CONSENT: I have read the above and have had the opportunity to ask any questions  
a
researcher to have access to my medical record ve been given a copy 
 
Signed:        Date:        /      / 200 
 Patient 
Signed:       Date:        /      / 200 
 Researcher 
Signed:       Date:        /      / 200 
 Witness 
The Secretary of the XXX Research Ethics Committee may be contacted on XXXX XXXX.  If you 

researcher, Leanne Hides at 

Thankyou for your time and help in participating in this study.

have any questions about the study at any time, feel free to contact the 
Griffith University on XXXX XXXX. 
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State Government of Victoria 

Cannabis and Psychosis 
FACT SHEET  
What is Cannabis? 
Cannabis is the general name for marijuana, ‘grass’, ‘pot’, ‘weed’ and ‘hashish’. Cannabis comes 
from a plant and is smoked or eaten. It is a ‘depressant’ drug (that is, one that slows down thinking 
and the nervous system) and can also cause mild hallucinogenic effects. 

How Many People Use Cannabis? 
Cannabis is the most widely used illicit drug. Recent studies indicate that about 30 per cent of the 
population have tried cannabis at some time, particularly those people under the age of 35. 

Why Do People Use Cannabis? 
Some people use cannabis, like alcohol, to help them to relax. Some use cannabis because they 
feel it helps them with conversation and in social situations, while others use cannabis in an 
attempt to cope with life’s problems. 

Are There Any Dangers in Using Cannabis? 
Most people who use cannabis don’t experience any obvious harmful effects, but regular use may 
produce a number of short term effects including paranoia, confusion, increased anxiety, and even 
hallucinations, which can last up to several hours. Longer term risks may include asthma and 
bronchitis, cancers of the mouth, throat, and lungs, poor concentration and memory, learning 
difficulties, and occasionally, psychosis. 

What is Psychosis? 
A psychosis is a condition where a person experiences some loss of contact with reality. A person 
with a psychosis can experience any one or more of the following symptoms: auditory 
hallucinations (hearing voices that aren’t there), visual hallucinations (seeing things which aren’t 
there), delusions (believing things that aren’t true), jumbled thoughts and strange behaviour. 

Does Cannabis Cause Psychosis? 
It is believed that cannabis use may cause a condition known as a drug-induced psychosis which 
can last for up to a few days and is often characterised by hallucinations, delusions, memory loss 
and confusion. However, in some cases, cannabis use may contribute to the development of a 
serious mental illness, such as schizophrenia. 

How Does Cannabis Affect Someone Who Is Already 
Experiencing A Psychosis?  
Cannabis use can prolong the duration of symptoms of mental illness and can lower a person’s 
chances of recovering from a psychotic episode. 

Who Is Most At Risk From Cannabis Use?  
People most at risk are those with a family history of psychotic illness or those who have already 
experienced a psychotic episode. So, people with a family or a personal history of psychotic illness 
should avoid drugs like cannabis completely, and try other, healthier ways of relaxing. 

What About Other Drugs?  
Although this fact sheet focuses on cannabis, other legal and illicit drugs should not be ignored. 
For example, some evidence suggests that substances such as alcohol and amphetamines have a 
greater effect than cannabis in the development of a psychosis. 

Where Can I Turn For Help? 
You can ring 1800 888 236, 24 hours a day, for confidential information, counselling and referral. 
There is also a booklet called A Guide to Quitting Marijuana which can help those who want to 
stop using cannabis. To obtain a copy ring the DrugInfo Clearinghouse on 1300 85 85 84. 
2002 Department of Human Services. This information sheet may be copied and freely distributed but may NOT be altered in ANY WAY.  Any distribution, either in print 
or electronic form, of this information must include the author’s credit to Department of Human Services (2002). 
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Recruitment and Retention Rates 
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Table D1 

Number of Referrals, Assessments, Refusals and Reasons for not being Assessed 

 
Hospital 

 
Referred 

 
Assessed 

 
Refusals 

 
Referred 
but not 

assessed 

 
Discharged 

before 
assessed 

Too 
unsettled/on 
leave then 
discharged 

 
Absconded 

RBH 7 4 1 2 2 
 

0 0 

WPH 19 14 1 4 2 
 

1 1 

LH 94 66 11 17 12 
 

1 4 

Totals 120 84 13 23 16 
 

1 5 

Note. RBH: Royal Brisbane Hospital; WPH: Wolston Park Hospital; LH: Logan Hospital. 
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Figure D1.  Retention in Study 2 by Weeks 
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Appendix E 

Onset of Cannabis Use and Psychosis 
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Table E1 

Percentage (valid) as per Temporal Sequence of Onset of Cannabis Use and Psychiatric and Symptom  

Variables   

 Cannabis use preceded 
psychiatric disturbance 

Psychiatric disturbance 
preceded cannabis use 

Cannabis use and 
psychiatric disturbance 

emerged in the same 
year 

Age first 
diagnosed/admitted 

77 (97.5%) 0 (0%) 2 (2.5%) 

Age first contact with 
psychiatric services 

78 (98.7%) 0 (0%) 1 (1.3%) 

Depression 60 (97.5%) 2 (2.4%) 2 (2.5%) 

Anxiety 59 (92.2%) 2 (3.1%) 3 (4.7%) 

Delusions 77 (97.5%) 1 (1.3%) 1 (1.3%) 

Hallucinations 73 (97.3%) 1 (1.3%) 1 (1.3%) 

Paranoia 74 (97.4%) 1 (1.3%) 1 (1.3%) 

 
 

Table E2 

Percentage (valid) as per Temporal Sequence of Age of Onset of Regular Cannabis Use and    

Psychiatric and Symptom Variables  

 Cannabis use preceded 
psychiatric disturbance 

Psychiatric disturbance 
preceded cannabis use 

Cannabis use and 
psychiatric disturbance 

emerged in the same 
year 

Age first 
diagnosed/admitted 
 

56 (80.0%) 12 (17.1%) 2 (2.9%) 

Age first contact with 
psychiatric services 

70 (100.0%) 0 (0.0%) 0 (0.0%) 

Depression 44 (80.0%) 9 (16.4%) 2 (3.6%) 

Anxiety 43 (78.2%) 8 (14.5%) 4 (7.3%) 

Delusions 55 (78.6%) 12 (18.2%) 2 (3.0%) 

Hallucinations 52 (78.8%) 12 (18.2%) 2 (3.0%) 

Paranoia 53 (79.1%) 11 (16.4%) 3 (4.5%) 
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Table E3 

Means and Paired Samples T-test for Age of Onset of Regular Cannabis Use, Psychiatric and Symptom  

Variables 

Variable 
 

M (SD) Range Statistic 

Age first diagnosed/admitted 23.38 (5.24) 15 - 40 t(69) = 7.39*** 

Age first contact with psychiatric 
services 

23.38 (5.33) 
 

15 - 40 t(69) = 7.28*** 

Age onset depression 22.25 (5.51) 14 - 39 t(54) = 5.12*** 

Age onset anxiety 23.04 (5.71) 14 - 40 t(55) = 6.81*** 

Age onset delusions  22.88 (5.39) 15 - 40 t(70) = 6.67*** 

Age onset hallucinations 23.00 (5.29) 15 - 40 t(66) = 6.46*** 

Age onset paranoia 23.04 (5.40) 15 - 40 t(66) = 7.04*** 

*p<.05. ** p<.01. ***p<.0005. 
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Appendix F 

Psychometric Properties of Independent Variables for Hierarchical Multiple 

Regression Analyses 
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Variable Mean (SD) Range 

Age first diagnosed 23.38 (5.24) 15.00 – 40.00 
 

Life events total score 6.00 (2.10) 1.00 – 11.00 
 

Medication compliance 88.00% Non-medicated 
12.00% Medicated 

 

Number of days cannabis 16.93 (16.24) 
 

0.00 – 42.00 

Number of cones cannabis 99.02 (141.77) 
 

0.00 – 790.00 

Mean number of days alcohol and 
amphetamines use 

4.43 (5.68) 
 

0.00 – 21.00 

Note. All variables calculated based on retrospective ratings of the 6 weeks prior to admission. 
Medication compliance rated on a weekly basis in the month prior to admission: if took all medication 
that week compliant, if missed any non-compliant.  Medicated group took medication for at least 2 
weeks of the 4 week period.  Non-medicated group took medication for less than 2 of the 4 weeks. 
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Appendix G 

Hierarchical Multiple Regression Analysis: Prediction of PANSS Positive, Negative 

and General Psychopathology symptoms with addition of FES variables 
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The role of a self-report measure of family environment in the prediction of  

the severity of positive, negative and general psychopathology symptoms at 

admission was examined in separate hierarchical regression analyses.  Total scores on 

the conflict, expressiveness, cohesion and control subscales of the FES were included 

in the first step of the analyses in addition to the life events total, medication status 

and age first diagnosed of participants.  The mean days of other drug use and days and 

cones of cannabis use were entered at the second and third steps of the analyses 

respectively.   

Data were screened for violation of the assumptions of multiple regression.  A 

number of variables had skewed distributions and required transformation (See 

Section 5.3.4, page 108).   The distributions of the FES cohesion, conflict, control and 

expressiveness total scores did not require transformation.  

The data were also examined for the presence of multivariate outliers.  Using a 

criterion of p < .005 for Mahalanobis distance a number of multivariate outliers were 

found.  Two multivariate outliers were found in the regression analyses using the total 

number of days of cannabis and other independent variables to predict PANSS 

positive, negative and general psychopathology symptoms.  These two participants 

were excluded from the analyses (participants 1 and 13).  Four multivariate outliers 

were found in the regression analyses using the total number of cones of cannabis 

used and the other independent variables to predict PANSS positive, negative and 

general psychopathology symptoms.  These four participants were excluded from 

these analyses (participants 1, 13, 60 and 64).   

Table G1 displays the bivariate correlations between the dependent and 

independent variables.  The unstandardised (B) and standardized (β) regression 
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coefficients, the intercepts, R and R2 after entry of all 6 independent variables are 

displayed in Tables G2 to G13.  There was little alteration in the solution using 

partially transformed and untransformed data in both analyses.  Thus, untransformed 

data were used to aid the interpretability of the results.  There were no differences in 

the results of analyses using the number of days and cones cannabis.  Thus, only 

results for analyses using the number of days of cannabis use as an independent 

variable are presented below.  Results indicated the addition of the FES cohesion, 

expressiveness, conflict or control scales separately into the first step of the analyses 

in addition to the other independent variables did not contribute to the prediction of 

PANSS positive, negative or general psychopathology symptoms.  
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Table G1 

Bivariate Correlations between PANSS Symptoms and Age First Diagnosed, Life Events, Medication Compliance,  

FES Scales, Days of Other Drug Use and Days of Cannabis Use  

 PANSS
positive 
symptoms 

 PANSS 
negative 
symptoms 

PANSS 
general 
psycho- 
pathology 

Age first 
diagnosed 

Life 
events 
total 

Medication 
compliance 

FES 
expressive
-ness 

FES 
control 

FES 
conflict 

FES 
cohesion 

Mean 
days 
other 
drug use 

Age first 
diagnosed 

 
.012 

 
-.105 

 
-.042 

__        

Life events 
total 

 
.046 

 
-.155 

 
.151 

 
.155 

__       

      

   

    

   

     

Medication 
compliance 

 
-.031 

 
-.082 

 
.046 

 
.056 

 
.274* 

__

FES  
expressiveness 

 
-.034 

 
-.232* 

 
-.217* 

 
.186 

 
-.110 

 
-.049 

 
__ 

 
 

FES control 
 

 
-.055 

 
.063 

 
.130 

 
-.156 

 
.216* 

 
.089 

 
-.298* 

__

FES conflict  
.076 

 
-.006 

 
-.061 

 
-.023 

 
-.091 

 
-.200 

 
.570** 

 
-.195 

__

FES cohesion  
.076 -.023 

 
-.091 

 
-.200 

 
.570** 

 
-.195 

 
1.00*** 

__

Mean days 
other drug use 

 
.102 

 
-.184 

 
-.232* 

 
-.182 

 
.083 

 
.078 

 
-.082 

 
-.036 

 
-.082 

 
-.004 

__ 

Days cannabis 
use 

 
.434*** 

 
-.138 

 
.295** 

 
.029 

 
.050 

 
.052 

 
-.055 

 
-.100 

 
-.017 

 
-.017 

 
.176 

    *p<.05. ** p<.01. ***p<.0005.
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Prediction of PANSS Positive Symptoms 

Table G2 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication  

Compliance, FES Expressiveness, Days Other Drug use and Days of Cannabis use Predicting  

PANSS Positive Symptoms 

            Variable B SE B β 
Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES expressiveness 
 

 
.01 
.15 

         -.74 
         -.08 

 
.15 
.37 

        1.998 
.30 

 
.01 
.05 

          -.05 
          -.03 

Step 2 
      Mean days other drug use 
 

 
.10 

 
.12 

 
.11 

Step 3 
      Days cannabis use  
 

 
.14 

 
.04 

 
.43** 

Intercept = 18.02                                                             R2 = .19 
                                                            Adjusted R2 =   .12 
                                                            R =  .44* 

  Note. R2 =  .01 for Step 1;  R2 =  .01 for Step 2;  R2 = .18 for Step 3, (p < .01). 
   *p<.05. ** p<.01. ***p<.0005. 
 

Table G3 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication  

Compliance, FES Control, Days Other Drug use and Days of Cannabis use predicting PANSS  

Positive Symptoms 

            Variable B SE B β 
Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES control 

 
         -.01 

.21 
         -.70 
         -.18 

 
.15 
.37 

         2.00 
          -.07 

 

 
          -.01 

.08 
          -.05 
          -.07 

Step 2 
      Mean days other drug use 
 

 
.09 

 
.12 

 
.10 

Step 3 
      Days cannabis use  
 

 
.14 

 
.04 

 
.43* 

Intercept = 18.15                                                             R2 = .19 
                                                            Adjusted R2 =   .12 
                                                            R = .44* 

  Note. R2 =  .19 for Step 1;  R2 = .01 for Step 2;  R2 = .18 for Step 3, (p < .01). 
   *p<.05. ** p<.01. ***p<.0005. 
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Table G4 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication  

Compliance, FES Conflict, Days Other Drug use and Days of Cannabis use predicting PANSS  

Positive Symptoms  

            Variable B SE B β 
Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES conflict 

 
.01 
.17 

         -.51 
.18 

 
.14 
.36 

         2.027 
.31 

 
.01 
.06 

          -.03 
.08 

 
Step 2 
      Mean days other drug use 
 

 
.10 

 
.12 

 
.11 

Step 3 
      Days cannabis use  
 

 
.14 

 
.04 

 
.43*** 

Intercept = 16.71                                                             R2 = .20 
                                                            Adjusted R2 =   .12 
                                                            R = .45* 

  Note. R2 = .01 for Step 1;  R2 = .01 for Step 2;  R2 = .18 for Step 3, (p < .0005). 
   *p<.05. ** p<.01. ***p<.0005. 
 
Table G5 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication  

Compliance, FES Cohesion, Days Other Drug use and Days of Cannabis use predicting PANSS  

Positive Symptoms  

            Variable B SE B β 
Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES cohesion 
 

 
.01 
.17 

         -.51 
.18 

 
.14 
.06 

          -.03 
.08 

 
.01 
.06 

          -.03 
.08 

Step 2 
      Mean days other drug use 
 

 
.10 

 
.12 

 
.11 

Step 3 
      Days cannabis use  
 

 
.14 

 
.04 

 
.43*** 

Intercept = 16.71                                                             R2 = .20 
                                                            Adjusted R2 =   .12 
                                                            R = .45* 

  Note. R2 =  .01 for Step 1;  R2 =  .01 for Step 2;  R2 =  .18 for Step 3, (p < .0005). 
   *p<.05. ** p<.01. ***p<.0005. 
 
 

 



                                                                                                                                                                  237

Prediction of PANSS Negative Symptoms 

Table G6 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication 

 Compliance, FES Expressiveness, Days Other Drug use and Days of Cannabis use predicting  

PANSS Negative Symptoms  

            Variable B SE B β 
Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES expressiveness 
 

 
-.02 
-.22 
-.35 
-.28 

 
.07 
.17 
.93 
.14 

 
-.03 
-.17 
-.05 
-.25 

Step 2 
      Mean days other drug use 
 

 
-.08 

 
.05 

 
-.18 

Step 3 
      Days cannabis use  
 

 
-.02 

 
.02 

 
-.11 

Intercept = 12.34                                                             R2 = .13 
                                                            Adjusted R2 =   .05 
                                                            R = .37 

  Note. R2 = .09 for Step 1;  R2 = .03 for Step 2;  R2 =  .01 for Step 3. 
   *p<.05. ** p<.01. ***p<.0005. 
 
 

Table G7 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication  

Compliance, FES Control, Days Other Drug use and Days of Cannabis use predicting PANSS  

Negative Symptoms  

            Variable B SE B β 
Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES control 

 
         -.04 
         -.20 
         -.33 

.12 

 
.07 

         -.15 
         -.05 

.09 
 

 
-.07 
-.15 
-.05 
.09 

Step 2 
      Mean days other drug use 
 

 
-.08 

 
.06 

 
-.19 

Step 3 
     Days cannabis use  
 

 
-.01 

 
.02 

 
-.09 

Intercept = 11.08                                                             R2 = .08 
                                                            Adjusted R2 =   -.01 
                                                            R = .28 

  Note. R2 =  .04 for Step 1;  R2 =  .03 for Step 2;  R2 =  .01 for Step 3. 
   *p<.05. ** p<.01. ***p<.0005. 
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Table G8 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication  

Compliance, FES Conflict, Days Other Drug use and Days of Cannabis use predicting PANSS  

Negative Symptoms  

            Variable B SE B β 
Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES conflict 

 
-.05 
-.18 
-.35 
-.03 

 
.07 
.17 
.98 
.15 

 

 
-.08 
-.13 
-.05 
-.03 

Step 2 
      Mean days other drug use 
 

 
-.09 

 
.06 

 
-.20 

Step 3 
      Days cannabis use  
 

 
-.02 

 
.02 

 
-.77 

Intercept = 11.81                                                            R2 = .08 
                                                           Adjusted R2 =   -.01 
                                                           R = .28 

  Note. R2 =  .03 for Step 1;  R2 =  .04 for Step 2;  R2 = .01 for Step 3. 
   *p<.05. ** p<.01. ***p<.0005. 
 
 
Table G9 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication  

Compliance, FES Cohesion, Days Other Drug use and Days of Cannabis use predicting PANSS  

Negative Symptoms  

            Variable B SE B β 
Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES cohesion 

 
-.05 
-.18 
-.35 
-.03 

 
.07 
.17 
.20 
.15 

 

 
-.08 
-.13 
-.05 
-.03 

Step 2 
      Mean days other drug use 
 

 
-.09 

 
.06 

 
-.20 

Step 3 
      Days cannabis use  
 

 
-.02 

 
.02 

 
-.10 

Intercept = 11.81                                                             R2 = .08 
                                                            Adjusted R2 =   -.01 
                                                            R = .28 

  Note. R2 =  .03 for Step 1;  R2 = .04 for Step 2;  R2 = .01 for Step 3. 
   *p<.05. ** p<.01. ***p<.0005. 
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Prediction of PANSS General Psychopathology Symptoms 

Table G10 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication  

Compliance, FES Expressiveness, Days Other Drug use and Days of Cannabis use predicting  

PANSS General Symptoms 

            Variable B SE B β 
Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES expressiveness 
 

 
         -.03 

.31 
         -.02 
         -.40 

 
.12 
.30 

         1.64 
.25 

 
           -.03 

.13 
 .00 

           -.20 

Step 2 
      Mean days other drug use 
 

 
         -.20 

 
.10 

 
           -.26* 

Step 3 
      Mean days other drug use 
      Days cannabis use  
 

 
         -.25 

.09 

 
.09 
.03 

 
          -.33** 
           .34** 

Intercept = 25.33                                                             R2 = .24 
                                                            Adjusted R2 =   .16 
                                                            R = .49** 

  Note. R2 =  .06 for Step 1;  R2 = .07 for Step 2 (p < .05);  R2 =  .11 for Step 3, (p < .01). 
   *p<.05. ** p<.01. ***p<.0005. 

Table G11 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication  

Compliance, FES Control, Days Other Drug use and Days of Cannabis use predicting PANSS  

General Symptoms 

            Variable B SE B β 
Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES control 

 
-.05 
.32 
.04 
.21 

 
.12 
.31 

         1.67 
.30 

 
          -.05 

.14 

.00 

.09 
 

Step 2 
      Mean days other drug use 
 

 
-.20 

 
.10 

 
-.27* 

Step 3  
      Mean days other drug use 
      Days cannabis use  
 

 
-.25 
 .10 

 
.09 
.03 

 
        -.33** 

.36** 

Intercept = 23.17                                                             R2 = .22 
                                                            Adjusted R2 =   .15 
                                                            R = .22* 

  Note. R2 = .04 for Step 1;  R2 = .07 for Step 2 (p < .05);  R2 =  .12 for Step 3, (p < .01). 
   *p<.05. ** p<.01. ***p<.0005. 
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Table G12 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication  

Compliance, FES Conflict, Days Other Drug use and Days of Cannabis use predicting PANSS  

General Symptoms 

            Variable B SE B β 
Step 1 
 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES conflict 

 
         -.06 

.37 
         -.04 
         -.10 

 
.12 
.16 

          -.00 
          -.05 

 
          -.07 

.16 
          -.00 
          -.05 

 
Step 2 
      Mean days other drug use 
 

 
         -.21 

 
.10 

 
          -.28* 

Step 3 
      Mean days other drug use 
      Days cannabis use  

 

 
         -.26 

.10 
 

 
.09 
.03 

 
        -.34** 

.35** 

Intercept = 25.27                                                             R2 = .22 
                                                            Adjusted R2 = .14 
                                                            R = .47* 

  Note. R2 =  .03 for Step 1;  R2 = .07 for Step 2 (p < .05);  R2 =  .12 for Step 3, (p < .01). 
   *p<.05. ** p<.01. ***p<.0005. 
 
Table G13 

Hierarchical Multiple Regression Analysis of Age First Diagnosed, Life Events, Medication  

Compliance, FES Cohesion, Days Other Drug use and Days of Cannabis use predicting PANSS  

General Psychopathology Symptoms   

            Variable B SE B β 
 
Step 1 
      Age first diagnosed 
      Life events total 
      Medication compliance 
      FES cohesion 

 
 

         -.06 
.37 

         -.04 
         -.10 

 
 

.12 

.30 
         1.702 

.26 
 

 
 

          -.07 
.16 

          -.00 
          -.05 

Step 2 
      Mean days other drug use 
 

 
        -.21 

 
.10 

 
          -.28* 

Step 3 
      Mean days other drug use  
     Days cannabis use  

 
         -.26 

.10 

 
.09 
.03 

 
         -.34** 

 .35** 
Intercept = 25.27                                                             R2 = .22 

                                                            Adjusted R2 =  .14 
                                                            R = .47* 

  Note. R2 = .03 for Step 1;  R2 = .07 (p < .05) for Step 2;  R2 = .12 for Step 3, (p < .01), 
   *p<.05. ** p<.01. ***p<.0005. 
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Appendix H 

Study 2 Follow Up Measures 
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Weekly  - TIMELINE FOLLOWBACK 
 
“I’m going to ask you about your drug and alcohol use and symptoms over the 
past 7 days” 
 
“Were there any events that happened during this time – like birthdays, accidents, 
anniversaries, parties – things like that?” 
 
Note events in the upper right hand corner of the boxes.   
 
Stressful Life Events 
Have you started, stopped, changed or had any problems with ……….. in the past 
7 days? 
School/Study 
Employment (include work conditions, promotion/demotion)  
Finances (include income, bills, loans, went on/off benefits) 
Relationships (include family/partner/friends/children/others) 
 
Have you changed your living arrangements in the past 7 days? 
Living Arrangements (include change in residence, new resident, renovations) 
 
Have you increased or decreased your Social Activities over the past 7 days? 
Social Activities (include social events, socialising with friends, organisations, 
vacations, hobbies, pets) 
 
Have you had any problems with Health or Crime and Legal Matters in the past 7 
days? 
Health (include physical health/illness/injury, contact with health professionals) 
Crime and Legal Matters:  (include victim of assault/robbery; accidents; law suit, 
committed/accused of any crime) 
 
Overall in the last week on a scale from 0 to 10, with 0 being not stressed and 10 
being extremely stressed, how stressed would you say you were?   ______ 
 
 
“Now I’m going to ask you about your drug and alcohol use over the past 7 days.  
 
Substance Use 
In the past week have you had any …………Alcohol, Cannabis/Marijuana or 
Hash, Speed, Cocaine, Ecstasy, Crack, Heroin/Morphine or Methadone, LSD, 
Sleeping tablets or sedatives (eg. Valium or normison), Drugs you sniff like 
petrol/glue, Other…. 
Circle those that apply 
 
TYPE:  
What type of substance:   
Cannabis?:  leaf, heads/buds, skunk, Hash/Resin 
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ROUTE OF ADMINISTRATION: 
How did you use it?:  smoked (joint or bong) /inhaled, mouth/eating, snort/sniffed, 
IV 
 
QUANTITY: 
How much did you use?:  
Cannabis:  # cones/joints/spliffs/$ 
Speed/Ecstasy/Cocaine/Heroin/Morphine/Methadone: # grams/mls/hits/tablets/$ 
Sleeping Tablets/Sedatives: # tablets/mgs 
 
FREQUENCY:  NUMBER OF TIMES USED/DAY 
 
Have you been drinking more caffeine or smoking more cigarettes than usual? 
 Caffeine:    YES/NO ____ cups/day 
 Cigarettes:    YES/NO ____cigarettes/day 
 
 
Medication 
 Have you taken your prescribed medication everyday?  Have you 
commenced/ceased or changed your medication in the past week? 
 
Do you feel as though you are psychiatrically unwell /or have been in the past? 
Do you think you are in need of medication? 
 
 
Symptoms 
SYMPTOM TYPE: 
Now I’m going to ask you about a number of symptoms you may have 
experienced over the past week 
 
Unusual Thought Content – Unusual, odd, strange, or bizarre thought content.  
Rate the degree of unusualness, not the degree of disorganisation of speech.   
Delusions are patently absurd, clearly false, or bizarre ideas verbally  
expressed.  Include thought insertion, withdrawal, and broadcasting.  Include  
grandiose, somatic, and persecutory delusions even if rated elsewhere.   
 
Have you ever had any strange thoughts that you couldn’t explain?   
When you are by yourself what do you think about? 
Have things or events had special meaning to you? 
Did you see any references to yourself on TV or in the newspapers? 
Do you have a special relationship with God? 
How do you explain the things that have been happening? 
Have you felt that you were under the control of another person or force? 
 
1 Nil 
2 Very mild Ideas of reference (people stare/laugh at him/her).  Ideas of  

persecution (people mistreat him/her).   Unusual beliefs in  
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psychic powers, spirits, UFO’s.  Not strongly held. 
 Some doubt. 

3 Mild  Same as 2 with full conviction but not delusional 
4 Moderate Delusion present but not strongly held – functioning not  

disrupted; or encapsulated delusion with full conviction –  
functioning not disrupted    

5 Moderately Full delusion(s) present with some preoccupation or some  
Severe  areas of functioning disrupted by delusional thinking. 

6 Severe  Full delusion(s) present with much preoccupation or many   
areas of functioning disrupted by delusional thinking. 

7 Extremely Full delusion (s) present with almost total preoccupation or  
Severe  most areas of severen functioning disrupted by delusional  

thinking. 
 
 
Hallucinations – Reports of perceptual experiences in the absence of external 
stimuli.  When rating degree to which functioning is disrupted by hallucinations, 
do not include preoccupation with the content of the hallucinations.  Consider 
only disruption due to the hallucinatory experience.  Include thoughts aloud. 
 
Have you had any strange experiences? Like hearing or seeing things that others 
don’t? 
Have you heard any sounds or people talking to you or about you when there has 
been nobody around? 
How often do they occur? 
Have these experiences interfered with your ability to perform usual 
activities/work? 
 
1 Nil 
2 Very mild While resting or going to sleep, sees visions, hears voices,  

sounds or whispers in absence of external stimulation, but  
no impairment in functioning 

3 Mild  While in a clear state of consciousness, hears nonverbal  
auditory hallucinations (e.g. sounds or whispers) or sees  
illusions (e.g. faces in shadows) on no more than two  
occasions with no impairment in functioning. 

4 Moderate Occasional verbal, visual, olfactory, tactile or gustatory  
hallucinations (1-3 times) but no impairment in functioning  
or frequent nonverbal hallucinations/visual illusions. 

5 Moderately Daily or some areas of functioning are disrupted by  
Severe  hallucinations.  Several times a day or many areas of  

functioning are disrupted by hallucinations. 
7 Extremely Persistent throughout the day or most areas of functioning  

Severe  are disrupted by hallucinations 
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Conceptual Disorganisation – Degree to which speech is confused, disconnected, 
or disorganised.  Rate tangentiality, circumstantiality, sudden topic shifts,  
incoherence, derailment, blocking, neologisms, and other speech disorders.   
Do not rate content of speech.  Consider the first 15 minutes of the interview. 
 
Have people seem to misunderstand you or not get the point of what your saying? 
Have you been feeling confused? 
 
1 Nil 
2 Very mild Peculiar use of words, rambling but speech is  

comprehensible. 
3 Mild  Speech a bit hard to understand or make sense of due to  

tangentiality, circumstantiality, or sudden topic shifts. 
4 Moderate Speech difficult to understand due to tangentiality,  
   circumstantiality, or topic shifts on many occasions or 1-2  

instances of severe impairment, e.g. incoherence, 
derailment, neologisms, blocking. 

5 Moderately Speech difficult to understand due to tangentiality,  
 Severe  circumstantiality, or topic shifts most of the time or 3-5  

Instances of severe impairment. 
6 Severe  Speech is incomprehensible due to severe impairments  

most of the time. 
7 Extremely Speech is incomprehensible throughout interview. 
 Severe 
 
 
Suspiciousness – Expressed or apparent belief that other persons have acted  
maliciously or with discriminatory intent.  Include persecution by supernatural or 
other non-human agencies (e.g. the devil) 
 
Have you been getting along with others? 
Do you ever feel uncomfortable as if other people are watching you? 
Do you trust most people that you know? 
Is anyone trying to harm or interfere with you in any way? 
Are you concerned about anybody’s intentions toward you? 
Have you felt that any people are out to get you? 
 
1 Nil 
2-3 Mild  Seems on guard.  Unresponsive to “personal” questions.   

Describes incidents where other persons have harmed or  
wanted to harm him/her that sound plausible.  Patient feels  
as if others are laughing at or criticising him/her in public. 

4-5 Moderate Says other persons are talking about him/her maliciously or  
says others intent to harm him/her.  Beyond likelihood of  
plausibility but not delusional. 

6-7 Severe  Delusional.  Speaks of Mafia plots, the FBI, or others  
poisoning food. 
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Anxiety – Reported apprehension, tension, fear, panic or worry.  Rate only 
patient’s statements – not observed anxiety which is rated under tension. 
 
Have you felt worried or anxious?  How often? 
Do unpleasant thoughts constantly go round and round in your mind? 
Did your heart beat fast (or sweating, trembling choking)? 
 
1 Nil 
2 Very mild Reports feeling worried more than usual or some  

discomfort due to worry. 
3 Mild  Worried frequently but can turn attention to other things 
4 Moderate Worried most of the time and cannot turn attention to other  

things easily but no impairment in functioning or  
occasional anxiety with automatic accompaniment but no  
impairment in functioning. 

5 Moderately Frequent periods of anxiety with autonomic accompaniment  
Severe  or some areas of functioning are disrupted by anxiety or  

constant worry. 
6 Severe  Anxiety with autonomic accompaniment most of the time  

or many areas of functioning are disrupted by anxiety or  
constant worry. 

7 Extremely Constantly anxious with autonomic accompaniment or most  
Severe  areas of functioning are disrupted by anxiety or constant  

worry. 
 
Depression  -  Mood (sadness, unhappiness, anhedonia), Cognitions 
(preoccupation with depressing topics {can’t switch attention to TV, 
conversations), Hopelessness, Loss of self-esteem (dissatisfied or disgusted with 
self).  Do not include vegetative symptoms (e.g. motor retardation, early waking). 
 
Have you felt unhappy or depressed? 
How much of the time? 
Are you able to switch your attention to more pleasant topics when you want to? 
Have your interests in work, hobbies, social or recreational activities changed? 
Has it interfered with your ability to perform your usual activities/work? 
 
1 Nil 
2 Very mild Reports feeling sad/unhappy/depressed more than usual 
3 Mild  Same as 2, but can’t snap out of it easily 
4 Moderate Frequent periods of feeling very sad, unhappy, moderately  

depressed, but able to function with extra effort 
5          Moderately Frequent periods of deep depression or some areas of  

Severe  functioning are disrupted by depression 
6          Severe  Deeply depressed most of the time or many areas of  
   functioning are disrupted by depression 
7 Extremely Constantly deeply depressed or most areas of  

Severe  functioning are disrupted by delusional thinking 
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COMPLETE ONLY IF OTHER SYMPTOMS RATED  
 
Emotional Withdrawal  - Deficiency in patient’s ability to relate emotionally 
during interview situation.  Use your own feeling as to the presence of an 
“invisible barrier” between patient and interviewer. 
 
1 Nil 
2-3 Mild  Tends not to show emotional involvement with interviewer  

but responds when approached. 
4-5 Moderate Emotional contact not present most of interview.  Responds  

only with minimal affect. 
6-7 Severe  Actively avoids emotional participation.  Unresponsive or  

yes/no answers.  May leave when spoken to or just not  
respond at all. 

 
 
Suicidality  - Expressed desire, intent, or actual actions to harm or kill self 
 
Have you felt like life wasn’t worth living? 
Have you thought about harming or killing yourself? 
Do you have a specific plan? 
 
1 Nil 
2 Very mild Occasional feelings  of being tired of living.  No overt  

suicidal thoughts. 
3 Mild  Occasional suicidal thoughts without intent or specific plan.   

Or feels he would be better off dead. 
4 Moderate Suicidal thoughts frequent, without intent or plan.  
5 Moderately Many fantasies of suicide by various methods.  May 

Severe  seriously consider making specific attempt with  
specific time or worked out plan.  Or impulsive suicide  
attempt using nonlethal method or in full view of potential  
saviours. 

6 Severe  Wants to kill self.  Searches for appropriate means and  
time.  Or potentially medically serious attempt with patient 
knowledge of possible rescue 

7 Extremely Specific suicidal plan and intent (e.g. “as soon as ____, I 
Severe  will do it by doing X).  Or suicide attempt characterised by  

plan patient thought was lethal or attempt in secluded  
environment. 
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Grandiosity - Exaggerated self-opinion, self-enhancing conviction of special 
abilities, powers, or identity as someone rich or famous.  Rate only patient’s 
statements about self, not demeanour. 
 
Do you have talents or abilities that most people don’t have? 
Is there a special purpose or mission to your life? 
Have you thought that you might be somebody rich or famous? 
 
1 Nil 
2 Very mild Feels great and denies obvious problems.  
3 Mild  Exaggerated self-opinion beyond abilities and training 
4 Moderate Inappropriate boastfulness, claims to be “brilliant,  

understands how everything works. 
5 Moderately Claims to be a great musician who will soon make  

Severe  recordings or will soon nake patentable inventions – but not  
delusional 

6 Severe  Delusional – claims to have special powers like ESP, to  
have millions of dollars, made movies, invented new  
machines, worked at jobs when it is known that he was  
never employed in these capacities. 

7 Extremely Delusional – claims to have been appointed by God to run  
Severe  the world, controls the future of the world, is Jesus Christ,  

or President of the US 
 
 
Elated Mood – A pervasive, sustained and exaggerated feeling of well-being,  
cheerfulness, euphoria (implying a pathological mood), optimism that is out of 
proportion to the circumstances.  Do not infer elation from increased activity or 
from grandiose statements alone. 
 
Have you been feeling cheerful and on top of the world without any reason? 
How long does it last? 
Have you felt so good or high that other people make comments to you about it? 
 
1 Nil 
2 Very mild Seems to be unusually happy, cheerful without much reason 
3 Mild  Some unaccountable feelings of well being 
4 Moderate Reports excessive or unrealistic feelings of well being,  

cheerfulness, confidence or optimism inappropriate to the  
circumstances, some of the time.  May frequently joke,  
smile, be giddy, or overly enthusiastic or few instances of  
marked elevated mood with euphoria.     

5 Moderately Reports excessive or unrealistic feelings of well-being,  
Severe  cheerfulness, confidence or optimism inappropriate to the  

circumstances, much of the time.  May describe feeling “on  
top of the world”, “like everything is falling  in place”, or  
“better than ever before”, or several instances of marked 
elevated mood with euphoria. 
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6  Severe  Mood definitely elevated almost constantly throughout  
interview and  inappropriate to content, or may  
instances of marked elevated mood with euphoria.   

7 Extremely Seems almost intoxicated, laughing, joking, giggling,  
Severe  constantly euphoric, feeling invulnerable, all inappropriate  

to immediate circumstances.   
 
 
Blunted Affect – Restricted range of emotional expressiveness in face, voice and  
gestures.  Marked indifference or flatness even when discussing distressing topics. 
 
1 Nil 
2-3 Mild  Some loss of normal emotional responsiveness 
4 Moderate Emotional expression very diminished e.g. doesn’t laugh,  

considerable intensity.  Short attention span.  Pressured  

smile or react with emotion to distressing topics except on 2 
 or 3 occasions during interview. 

5 Moderately Emotional expression very diminished e.g. doesn’t laugh,  
Severe  smile or react with emotion to distressing topics except for  

a maximum of 1 time during interview. 
6 Severe  Mechanical in speech, gestures and expression 
7 Extremely Frozen expression and flat speech.  Shows no feeing 
 Severe 
 
 
Excitement – Heightened emotional tone, increased reactivity, impulsivity 
 
1 Nil 
2-3 Mild  Increased emotionality.  Seems keyed up, alert 
4-5 Moderate Reacts to most stimuli whether relevant or not with  

speech. 
6-7 Severe  Marked over-reaction to all stimuli with inappropriate  

intensity, restlessness, impulsiveness.  Cannot settle down  
or stay on task. 

 
 
Distractability – Degree to which observed sequences of speech and actions are  
interrupted by minimal external stimuli.  Include distractability due to  
intrusions of visual or auditory hallucinations.  Interviewee’s attention may be  
drawn to noise in adjoining room, books on shelf, interviewer’s clothing.  etc.   
do not include preoccupation due to delusions or other thoughts 
 
1 Nil 
2 Very Mild Generally can focus on interviewer’s questions with only 1  

distraction or inappropriate shift of attention of brief  
duration due to minimal external stimuli. 

3 Mild  Same as above but occurs 2 times 
4 Moderate Responsive to irrelevant stimuli in the room or in the  
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environment much of the time 
5 Moderately Same as above, but now interferes with comprehensibility  
 Severe  of speech 
6 Severe  Extremely difficult to conduct interview or pursue a  
  subject due to preoccupation with unimportant and  

irrelevant stimuli or almost totally incomprehensible  
because attention shifts rapidly between various irrelevant 
external stimuli and interviewer’s questions. 

7 Extremely Impossible to conduct interview due to preoccupation with 
 Severe  unimportant and irrelevant external stimuli 
 
 
Guilt – Overconcern or remorse for past behaviour.  Rate only patient’s statements 
do not infer guilt feelings from depression, anxiety or neurotic defences.   
 
Do you feel guilty about something you may have done in the past? 
Have you been thinking about past problems? 
 
1 Nil  
2-3 Mild  Worries about having failed someone or at something.   

Wishes to have done things differently.  
4-5 Moderate Preoccupied about having done wrong or injured others by  

doing or failing to do something. 
6-7 Severe  Delusional guilt or obviously unreasonable self-reproach 
 
 
Hostility – Animosity, contempt, belligerence, threats, arguments, tantrums, 
property destruction, fights and any other expression of hostile attitudes or 
actions.  Do not infer hostility from neurotic defences, anxiety or somatic 
complaints.  Do no include isolated appropriate anger. 
 
Have you been feeling irritable or grumpy? 
 
1 Nil 
2 Very Mild Irritable, grumpy 
3 Mild  Argumentative, sarcastic or feels angry 
4 Moderate Overtly angry on several occasions or yelled at others 
5 Moderately Has threatened, slammed about or thrown things 

Severe 
6 Severe  Has assaulted others but with no harm likely, e.g. slapped,  

pushed or destroyed property  (knocked over furniture, 
broken windows) 

7 Extremely Has attacked others with definite possibility of harming  
Severe  them or  with actual harm e.g. assault with hammer or  

weapon 
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Somatic Concern – Degree of concern over present bodily health.  Rate the 
degree to which physical health is perceived as a problem, whether complaints 
have a  
realistic basis or not.   
 
Have you been concerned about your physical health? 
 
1 Nil 
2-3 Mild  Occasional complaint or expression of concern 
4-5 Moderate Frequent expressions of concern or exaggerations of  

existing ills.  Some preoccupation.  Not delusional. 
6-7 Severe  Preoccupied with physical complaints or somatic delusions 
 
 
BPRS SUMMARY FOR WEEK Ni

l 
V
er 
M
ld 

M
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M
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Sev 
 

Unusual thought content  1 2 3 4 5 6 7 
Hallucinations  1 2 3 4 5 6 7 
Conceptual disorganisation  1 2 3 4 5 6 7 
Suspiciousness 1 2-3 4-5 6-7 
Anxiety  1 2 3 4 5 6 7 
Depression 1 2 3 4 5 6 7 
Emotional Withdrawal 1 2 3 4 5 6 7 
Suicidality  1 2 3 4 5 6 7 
Grandiosity  1 2 3 4 5 6 7 
Elated Mood  1 2 3 4 5 6 7 
Blunted Affect 1 2 3 4 5 6 7 
Excitement 1 2-3 4-5 6-7 
Distractability 1 2 3 4 5 6 7 
 Guilt  1 2-3 4-5 6-7 
Hostility 1 2 3 4 5 6 7 
Somatic Concern 1 2-3 4-5 6-7 
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                                                                                         School of Applied Psychology 

                                           Telephone  +61(0)7 3
                                        Facsimile   +61(0)7 3

875 3333  
875 3388 

                                                                             Mt Gravatt Campus, Griffith University 
                                                                                                                                   Brisbane, Queensland 4111, Australia 

 
An examination of the influence of cannabis use n the onset, course and the relapse of psychotic 

cal 
dy we would like to find out what effect using or not using substances such as 

h

f 

s  
 

he results of these tests will not be reported to 
y 

y.  Taking part in this study is voluntary and you are free to 
ent and 

e  

  

ou will be encouraged to contact your treatment provider.  The researcher will not  
reat

bove and have had the opportunity to ask any questions and  
torily a e.  I have been  

he consent form. 

                                                                                              
  
                                                                                                                                      www.Griffith.edu.au
                                                                                             

                                                         
   

CONSENT FORM 2 

o
symptoms in people with early psychosis. 

 
AIMS:  It is unclear what effect cannabis and other substance use has on psychologi
problems. In this stu
cannabis has on t e symptoms of psychological problems in the 6 months following hospital 
admission.   

PROCEDURE: The researcher will contact you by telephone on a weekly basis for 6 months  to 
conduct a 5 minute interview about your substance use and symptoms for 6 months.  Once per 
month the researcher will contact you to arrange a 15 minute interview about the symptoms o
your illness in a setting convenient to you.  You will receive $10 towards the costs of attending for 
each face to face interview.  Random urine screening may be used to occasionally check the 
accuracy of your reported drug use.  The symptom rating segment of one telephone interview will 
be audio-recorded and listened to by another researcher to check the accuracy of the researcher’
ratings of the severity of your  symptoms.  Your consent to record this part of the interview will be
gained prior to the recording of the interview.  T
your treatment provider.  To participate the researcher will require the contact details of as man
alternative ways of contacting you as possible. 

RIGHT TO WITHDRAW:     At the beginning of each interview you will be asked if you are 
willing to participate in the stud
withdraw at any time.  Participation in this research is entirely separate from your treatm
will not affect your treatment. 

CONFIDENTIALITY: All information you give and the results of the tests will b
treated confidentially, unless the researcher is ordered by a court of law to release the  
information.  The information you provide will be kept only with an identification  
number.  You will not be asked about other illegal activities apart from illicit drug use and  
the information you provide the researcher will not be reported to your treatment provider or
authorities .  If in the opinion of the researcher you may be experiencing a relapse of your  
illness, y
contact your t ment provider unless you indicate you are at risk of harming yourself or  
others. 

CONSENT: I have read the a
have had all of my questions answered satisfac nd agree to participat
given a copy of t
Signed:        Date:        /      / 200 
 Patient 
Signed:       Date:        /      / 200 
 Researcher 
Signed:       Date:        /      / 200 
 Witness 

The Secretary of the XXX Research Ethics Committee may be contacted on XXXX XXXX.  If 
ou have any questions about the study at any time, feel free to contact the researcher, 
eanne Hides at Griffith University on XXXX XXXX. 

y
L
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 cannabis use on the onset, course and the relapse of psychotic 
ms in people with early psychosis. 

Participant Number:  __________ 

CONSENT FORM 2 (Cont’d) 
 

An examination of the influence of
sympto

 

 
 
Contact Details 
 
Contact Person elationship ontact Details R C
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Appendix J 

Cox Regression Survival Analysis Data Screening 
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Influence of Cannabis Use on Psychotic Relapse 

All variables were transformed using a square root transformation to 

reduce the influence of outliers, kurtosis and skewness.  These transformations 

did not result in improvements in the psychometric properties of most variables 

and the original values were retained.  Only the square root transformations of 

the mean number of days other drug use and number of cones cannabis per 

week were used.  The number of cones cannabis use per week variable had one 

multivariate outlier that was deleted from the analysis.  There was no 

difference in the results using partially transformed and untransformed data.  

Thus, results of the analysis using untransformed data were presented to aid 

interpretability.     

 

Influence of Psychotic Symptom Severity on Cannabis Relapse 

Screening data for violation of assumptions revealed that a number of 

variables had skewed distributions.  The number of days medicated variable was 

mildly negatively skewed.  However, square root transformation of this variable 

did not result in improvements in its distribution and the original variable was 

retained.  The mean of the days other drug use and psychotic symptom total 

variables were moderately positively skewed.  Square root and logarithmic 

transformations of the mean other drug use and psychotic symptom total variables 

resulted in improvements in its distribution.  There were no multivariate outliers 

in the partially transformed data and one outlier in the un-transformed data that 

was excluded from the analysis.  However, there was no difference in the results 
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using partially transformed and untransformed data and results using 

untransformed data were presented to aid interpretability.   

The influence of the severity of psychotic symptoms on relapse in the 

quantity of cannabis use was then explored.  All variables except the age of onset 

of cannabis use had skewed distributions.  The number of days medicated variable 

was mildly negatively skewed.  However, square root transformation of this 

variable did not result in improvements in its distribution and the original variable 

was retained.  The mean life stress variable was mildly positively skewed and had 

univariate outliers.  A square root transformation of the variable resulted in 

improvements in its distribution.  The mean other drug use and psychotic 

symptom total variables were severely skewed.  Inverse transformations resulted 

in substantial improvements in the distribution of these variables and the 

elimination of univariate outliers.  There were no multivariate outliers in the 

partially transformed data and one outlier in the untransformed data that was 

excluded from the analysis.  However, there was no difference in the results using 

partially transformed and untransformed data and results from the analysis using 

untransformed data were presented to aid interpretability.   
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Appendix K 

Comparison of Study Completers and Drop Outs on Demographic, 

Clinical, Family, Substance Use, Social, Premorbid, Symptom and Substance Use 

Variables 
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Table K1  

Comparison of Study Completers and Drop Outs on Demographic Variables at Assessment  

 
 
Age 
 
Gender 
  Males 
  Females 
 
Government Benefits 
 
Marital Status 
  Single 
  Married/defacto 
  Separated/divorced 
 
Living Arrangements 
  Alone 
  Family/partner 
  Share Accommodation 
  Hostel 
  Homeless 
 
Years of Education 
 
Ethnicity   
  Australian & New Zealander 
  East & Southeast Asian 
  European 
  American or Canadian 
 

 
 

24.48 years (5.31) 
 
 

41 
15 

 
73.2% 

 
 

75.0% 
21.4% 
3.6% 

 
 

5.4% 
82.1% 

 

78.6% 

 

 

 8.9% 
3.6% 
0.0% 

 
10.75 (2.14) 

 

17.9% 
3.6% 
0.0% 

 
 

24.57 years (5.09) 
 
 

19 
9 
 

82.1% 
 
 

96.4% 
0.0% 
3.6% 

 
 

3.6% 
50.0% 
25.0% 
3.6% 

17.9% 
 

11.04  (1.93) 
 
 

78.6% 
7.1% 

12.5% 
1.8% 

 
 
t(82)= .074 
 

χ2(1)= .262 
 
 
χ2(1)= .820 

χ2(2) = 7.043* 
 
 
 
 
χ2(4)= 16.200** 
 

 
 
t(82) = .554 
 
 
 
χ2(3)= 4.063 

Variable Study Completers 
(n = 56) 

Drop outs 
(n = 28) 

Group Comparisons 

*p<.05. ** p<.01. ***p<.0005. 
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Table K2 

Comparison of Study Completers and Drop Outs on Illness-Related Variables at Assessment  

Variable Study Completers  
(n = 56) 

Drop outs 
(n=28) 

Group  
Comparisons 

 
Diagnosis 
  Psychotic disorder NOS 
  BPAD (I) with psychotic features   
  MDD with psychotic features 
  Schizophrenia 
  Hypomanic episode with     
  psychotic features 
 
Medication Status 
  Non-medicated 
  Medicated 
 
Age first Diagnosed 
 

 

 

 

 

76.41 (135.34) 

33.9% 

10.7% 

 

23.39 (5.14) 

 

42.9% 
 

39.3% 

7.1% 

 

 

 

t(82) = .015 

t(82)=-1.832 

χ2(1)= 1.313 

 

 

Duration of untreated illness (days, 
1st episode)  
  
Number of Previous Admissions 

First Admission 

Number of Episodes 

First Episode 

Type of Onset (current episode) 
  Acute 
  Subacute 
  Gradual 
  Up to 6 months 
  Over 6 months 

 
 

67.9% 
16.1% 
14.3% 
1.8% 

 
 
 
 

85.7% 
14.3% 

 
23.38 (5.33) 

 
 

 
1.55 (1.87) 

 
37.5% 

 
1.73 (.75) 

 
44.6% 

 
 

23.2% 

17.9% 

14.3% 
 

 
 

75.0% 
7.1% 
10.7% 
3.6% 

 
 
 

92.9% 
7.1% 

 

 

28.89 (28.72) 
 

1.64 (1.42) 
 

25.0% 
 

1.79 (.83) 
 

 

32.1% 
17.9% 
3.6% 

 

 
χ2(4)= 3.704 

 

 
 
 
 
χ2(1)= .908 
 
 

 
 

t(82)= .223 
 

 
t(82)= .297 

χ2(1)= .024 
 

χ2(4)=3.648  
 
 
 

 
Note. NOS : Not Otherwise Specified ; MDD : Major Depressive Disorder ; BPAD : Bipolar 
Affective Disorder. 
*p<.05. ** p<.01. ***p<.0005. 
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Table K3 

Comparison of Study Completers and Drop Outs on Family Related and Social Variables at  

Assessment  

(n = 28) 

 
Variable Study Completers 

(n = 56) 
Drop Outs Group Comparisons 

Family 
  Family history of 
    Psychosis 
    Other psychiatric      
    disturbance 
 
  Family Environment  

 

4.49 (2.27) 

 

28.6% 

4.48 (1.40) 

 

    Control scale 
    Conflict scale 
    Cohesion scale 
    Expressiveness scale 
 
 

 

25.9% 
46.3% 

 
 
 

4.16 (2.19) 
5.69 (2.38) 
5.69 (2.38) 

 
 

 
39.3%  

 
 
 

5.86 (2.15) 
5.86 (2.15) 
4.38 (2.38) 

 
 

 
 
χ2(1)= 1.553 
χ2(1)= 2.409 
 

 
t(68)= .602 
t(68)= .270 
t(68) =.270 
t(68)= -.181 

 
Social  
  Premorbid adjustment    
  total 
  QOL mean satisfaction    
  score 

 
27.02 (12.21) 

 
4.33 (1.75) 

 
31.14 (12.18) 

 
4.45 (1.52) 

 
t(82)= 1.461  
 
t(82)= .299 

*p<.05. ** p<.01. ***p<.0005. 
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Table K4  

Comparison of Study Completers and Drop Outs on Mean BPRS and PANSS scores at Assessment  

 
Variables Study Completers 

(n = 56) 
Drop Outs 
(n = 28) 

Group Comparisons 

PANSS scales 
  Positive 
  Negative 
  General   
  psychopathology  
   

 
20.75 (5.38) 
8.64 (2.55) 
24.63 (4.23) 

 
21.61 (5.23) 
7.79 (1.62) 
23.96 (5.83) 

 
t(82)= .695 
t(82)=-1.618 
t(82)=-.592 

BPRS  
  Total score 

 

  Psychotic symptom total 
44.34 (7.14) 
9.25 (2.75) 

 
45.18 (9.27) 
10.61 (2.54) 

 
t(82) = .459 
t(82) = 2.184* 

    
*p<.05. ** p<.01. ***p<.0005. 

 

Table K5 

Comparison of Study Completers and Drop Outs on Substance Use Variables at Assessment 

Variable Study 
Completers  

(n = 56) 

Drop Outs 
(n = 28) 

Group Comparisons 

AUDIT Total 
 
Cannabis dependence 
status 
  Cannabis dependent 

  Non-user  

 

  Non-cannabis dependent 

 
Cross sectional variablesa 
  Mean number of days    
  cannabis use  
 
  Mean number of cones  
  cannabis use 
   
  Mean number of days    
  other drug use  
  (amphetamine &      
  alcohol use) 

8.76 (9.13) 
 
 
 

71.4% 
10.7% 
17.9% 

 
 

17.98 (15.86) 
 
 

1.44 (.90) 
 
 

4.57 (5.88) 
 
 
 

11.46 (9.86) 
 
 
 

67.9% 
14.3% 
17.9% 

 
 

14.82 (17.08) 
 
 

1.28 (.99) 
 
 

4.16 (5.36) 
 

 

t(82) = 1.24 
 
 
 
χ2(2)= .23 
 
 
 
 
t(82) = -.84 
 
 
t(82) = -.76 
 
 
t(82) = -.31 

 Note.  Cross sectional variablesa:6 weeks preceding admission. 
*p<.05. ** p<.01. ***p<.0005. 
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Appendix L 

Comparison of Participants who experienced a Psychotic Relapse with those who 

did not on Demographic, Illness-related, Family, Social and Substance Use 

Variables 
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Table L1 

Comparison of participants who experienced a Psychotic Relapse with those who did not on  

Demographic variables at Assessment  

 
Age 
 
Gender 
  Male 
  Female 
 
Gov Benefit 
 
Marital Status 
  Single   
  Married/defacto     
  Separated/divorced 
 
Living arrangement 
  Family/partner 
  Share/alone  
  Hostel 
 
Years of Education 
 
Ethnicity 
  Australian & New Zealander 
  East & Southeast Asian 
  European 
  American or Canadian 
 

 
23.67 (5.19) 

 
 

24 
3 
 

48.8% 
 
 

88.9% 
7.4% 
3.7% 

 
 

77.7% 

 

3.7% 

 

 

11.22 (1.68) 

81.3% 

χ2(2) = 5.15 

 

18.5% 
3.7% 

 
10.15 (2.46) 

 

77.7% 
11.1% 
7.4% 

 

 
25.13 (5.25) 

 
 

20 
12 

 
51.2% 

 

65.6% 
31.3% 
3.1% 

 
87.5% 
9.4% 
3.1% 

 

 
 

3.1% 
9.6% 

 

 
t(57) = 1.07 
 
 
χ2(1) = 5.38 
 
 
χ2(1 )= 1.86 
 
 

 
 
 

χ2(3) = 1.12 
 
 
 
t(57) = 1.98 
 
 
χ2(3) = 3.42 

Variable 
(n = 32) 

Psychotic symptom 
exacerbation or 

relapse 
(n = 27) 

Stable Group 
Comparison 

*p<.05. ** p<.01. ***p<.0005. 
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Table L2 

Comparison of participants who experienced a Psychotic Relapse with those who did not on  

Demographic variables Illness-related variables at Assessment  

Variable Psychotic symptom 
exacerbation or relapse 

(n=27) 

Stable 
(n=32) 

Group 
comparisons 

*p<.05. ** p<.01. ***p<.0005. 

59.3% 

48.1% 

11.1% 

18.8% 

 

34.4% 

 

 

 
Diagnosis 
  Psychotic Disorder NOS 
  BPAD (I) with psychotic features    
  MDD with psychotic features 
  Schizophrenia 
 
 
Age first diagnosed 
 
Number of previous admissions 
 
Number of episodes (inclusive) 
 
First episode 
 
Duration (days) untreated 
psychosis at admission 
 
Type of onset (current episode) 
  Acute 
  Subacute 
  >1mth 
  Up to 6 months 
  Over 6 months  
 
BPRS symptom severity 
     Psychotic  
     symptom total 
     BPRS total 

 
 

14.8% 
22.2% 
3.7% 

 
 

22.30 (4.99) 
 

1.70 (2.28) 
 

1.78 (.8) 
 

 
 

113.78 (176.42) 
 
 

18.5% 
22.2% 
25.9% 

22.2% 
 
 
 

10.00 (2.94) 
44.30 (8.97) 

 
 

75.0% 

6.3% 
0.0% 

 
 

24.16 (5.33) 
 

1.41 (1.36) 
 

1.72 (.68) 

40.6% 
 
 

39.09 (64.20) 
 
 

40.6% 
9.4% 
9.4% 
6.3% 

 
 
 

9.06 (2.95) 
45.09 (7.70) 

 
 
χ2(3) = 4.61  

 
 
 
 
t(57) = 1.37 
 
t(57) = -.62 
 
t(57) = -.30 
 
χ2(1) = .34 
 
 
t(57) = -2.23* 
 
 
 
χ2(4) = 8.06  

 
 
 
 
 
t(57) = -1.22 
t(57) = .37 
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Table L3 

Comparison of participants who experienced a Psychotic Relapse with those who did not on  

Family-related variables at Assessment  

Variable Psychotic symptom 
exacerbations or relapse 

(n = 27) 
 

Stable 
(n = 32) 

Group comparisons 

*p<.05. ** p<.01. ***p<.0005. 

 
Family history 

Psychosis 
Other psychiatric 
disturbance 

 
Family environment 
scales 

Control  
Conflict  

 

Cohesion  
Expressiveness  

 

 
 

22.2% 
 

51.9% 
 

 
 

4.09 (1.98) 
5.17 (2.71) 
5.17 (2.71) 
3.65 (2.21) 

 
 

28.1% 
 

37.5% 
 
 
 
 

4.31 (2.30) 
6.10 (1.97) 
6.10 (1.97) 
4.86 (2.29) 

 
 
χ2(1) = .26 
 
χ2(1) = .1.31 
 
 
 
 
t(50) = .37 
t(50) = 1.43 
t(50) = 1.43 
t(50) = 1.92 
 

 
Premorbid adjustment 
total 
 
QOL average 
satisfaction score 

 
 

30.22 (12.07) 
 
 

1.57 (.30) 
 

 
 

25.56(12.64) 
 
 

1.76 (.31) 

 
 
t(57) = -1.44 
 
 
t(57) = 2.63* 
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Table L4  

Comparison of participants who experienced a Psychotic Relapse with those who did not on  

Substance use variables at Assessment 

Variable Psychotic symptom 
exacerbation or 

relapse 
(n = 27) 

Stable 
(n = 32) 

Group 
comparisons 

AUDIT total 
 
Cannabis user (>5 times 
in 12 months) 
 
Cannabis dependence 
status 
  Cannabis dependent 
  Non-dependent    
  cannabis user 
  Non-user 
 
SDS total 
 
LDQ total 
 
Cross sectionala 
variables 
     Mean number of  
     days cannabis 
 
     Mean number of  
     cones cannabis 
 

 

 

 

 

 
78.36 (139.39) 

 

22.69 (20.69) 

t(57) = .68 

 

 

 

 

 

t(57) = -2.18* 

 

 

Prospectiveb variables 
     Total days cannabis    
     use 
 
     Total number of  
     cones cannabis 
 
     Total days other  
     drug use 
 
     Total days  
    amphetamine use 
 
     Total days alcohol  
     use 
 
     Total SDU’s 

7.93 (9.64) 
 

47.1% 
 
 
 
 

77.8% 
7.4% 

 
14.8% 

 
5.23 (3.70) 

 
13.15 (6.36) 

 
 
 

23.00 (17.29) 
 
 

121.93 (143.63) 
 
 

37.74 (35.52) 
 
 

154.41 (158.18) 

 
21.30 (21.05) 

 
 

2.65 (10.00) 
 
 

15.35 (12.79) 
 

111.34 (127.35) 

9.63 (9.45) 
 

37.5% 
 
 

 
65.6% 
12.5% 

 
21.9% 

 
4.48 (3.62) 

 
10.32(8.36) 

 
 
 

13.50 (13.81) 
 
 

85.06 (135.45) 

 
 

19.84 (27.56) 
 

 

 
 

2.31(6.08) 
 
 

20.38 (20.56) 
 

116.54 (128.83) 

 
χ2 (1) = .157 
 
 
 

χ2 (2) = 1.07 
 

 

t(49)= -.732 
 
t(49)= -1.37 

 

t(57) = -2.35* 
 
 
t(57) = -1.01 
 
 
 

 
 
t(57) = -1.96 

 
t(57) = .26 
 
 
t(57) = -.16 
 

t(57) = 1.09 
 
t(57) = .153 
 

Note. Cross sectionala variables: 6 weeks preceding admission; Prospectiveb variables: 6 month 
follow-up; SDU: Standard drink units of alcohol. 
*p<.05. ** p<.01. ***p<.0005. 
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Appendix M 

Cox Regression Survival Analysis: Prediction of Psychotic Relapse with addition 

of FES 
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The role of the family environment in the prediction of psychotic  

symptom exacerbation and relapse was examined.  Total scores on the conflict, 

expressiveness, cohesion, and control subscales of the FES at admission were 

included in the first step of separate analyses in addition to subjective life stress, 

number of days medicated, age of first diagnosis and other drug use.  The mean 

number of days cannabis use was entered at the second and third steps of the 

analyses respectively.   

Data were screened for violation of the assumptions of survival analysis.  

A number of variables had skewed distributions and required transformation (See 

Section 6.3.5, page 143).  The distributions of the FES cohesion, conflict, control 

and expressiveness total scores did not require transformation.  No univariate or 

multivariate outliers were detected and all other assumptions of survival analysis 

were met.    There were no differences in results using transformed and 

untransformed data.  Thus, results using untransformed data are presented below 

to aid interpretability. 
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Prediction of Psychotic Relapse 

Table M1 

Cox Regression Analysis of Medication Compliance, Life Stress, Age of First Diagnosis, Other  

Drug Use, FES Conflict scale and the Frequency of Cannabis Use on UCLA Psychotic Relapse 

Covariate B df Sig Odds Ratio 
Step 1 

  Age first diagnosed 

 

-.04 

 

1 

 

.32              .96 

 

  Medication compliancea .05 1 .61 1.05 

  Life stressb .11 1 .32 1.11 

  Mean days other drug use/ 
  week 

.43 1 .48 1.53 

  FES conflict -.17 1 .10              .84 

Step 2 

  Mean days cannabis use/    
  week 

 

.24 

 

1 

 

.04* 

 

1.27 

Note. R2 = 07; Medication Compliancea
 = Mean days medicated per week; Life Stressb = Mean life 

stress per week. 
*p<.05. ** p<.01. ***p<.0005.  
 

Table M2 

Cox Regression Analysis of Medication Compliance, Life Stress, Age of First Diagnosis, Other  

Drug Use, FES Controls scale and the Frequency of Cannabis Use on UCLA Psychotic Relapse  

Covariate B df Sig Odds Ratio 
Step 1 

  Age first diagnosed 

 

-.04 .37 

 

1 

  

.96 

  Medication compliancea .05 1 .63 1.05 

  Life stressb .15 1 .16 

  week  

-.07 51 

1.17 

  Mean days other drug use/   .57 1 .33 1.77 

  FES control 1 .94 

Step 2 

  Mean days cannabis use/  
  week 

 

 

.27 

 

1 

 

.02* 

 

1.31 

Note. R2 = .10; Medication Compliancea
 = Mean days medicated per week; Life Stressb = Mean life 

stress per week. 
*p<.05. ** p<.01. ***p<.0005.  
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Table M3 

Cox Regression Analysis of Medication Compliance, Life Stress, Age of First Diagnosis, Other  

Drug Use, FES Cohesion scale and the Frequency of Cannabis Use on UCLA Psychotic Relapse  

Covariate B df Sig Odds Ratio 
Step 1 

  Age first diagnosed 

 

-.04 

 

1 

 

.32 

 

.96 

  Medication compliancea .05 1 .64 

.11 

  Mean days other drug use/   
  week 

1.53 

1.05 

  Life stressb 1 .32 1.11 

.45 1 .48 

  FES cohesion -.17 1 .10 .84 

Step 2 

  Mean days cannabis use/  
  week 

 

.24 

 

1 

 

.04* 

 

1.27 

Note. R2 = .07; Medication Compliancea
 = Mean days medicated per week; Life Stressb = Mean life 

stress per week. 
*p<.05. ** p<.01. ***p<.0005.  
 
Table M4 

Cox Regression Analysis of Medication Compliance, Life Stress, Age of First Diagnosis, Other  

Drug Use, FES Expressiveness scale and the Frequency of Cannabis Use on UCLA Psychotic  

Relapse  

Covariate B df Sig Odds Ratio 
Step 1 

  Age first diagnosed 

 

-.03 

 

 

1 

 

.54 

 

.98 

  Medication compliancea 

  Life stressb .24 

.43 

.05 1 .66 1.05 

.12 1 1.13 

  Mean days other drug use/ 
  week 

.47 1 1.60 

  FES expressiveness -.15 1 .11 .86 

Step 2 

  Mean days cannabis use/  
  week 

 

.24 

 

1 

 

.03* 

 

1.27 

Note. R2 = .09; Medication Compliancea
 = Mean days medicated per week; Life Stressb = Mean life 

stress per week. 
*p<.05. ** p<.01. ***p<.0005.  
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Appendix N 

Descriptive Statistics of Pearson Correlations between Days Cannabis Use and 

Psychotic Symptoms at Three Time Points 
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Time Point M(SD) Median Range 

No Lag .12 (.38) .09 -.72 – .97 

Positive Lag 05 (.29) .08 -.73 – .49 

Negative Lag 04 (.35) .03 -.68 – 1.00 
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