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Abstract 

 

Introduction 

The incidence of psychotic disorders varies between geographical areas, however less is 

known about whether it varies over time in the same region. Analyzing this temporal variation 

of incidence could improve the allocation of healthcare resources and our understanding of 

the aetiology of psychotic disorders. This study aimed to determine whether there was a 

change in the incidence of psychotic disorders over a six-year period. 

 

Methods 

Young people aged 15 to 24 presenting with a first episode of psychosis (FEP) attending an 

early intervention service in Melbourne between 2011 and 2016 were included. The 

population at-risk was determined from the two corresponding census periods and analyses 

were adjusted for age, sex and migrant status. 

 

Results 

A total of 1217 young people presented with a FEP over the six-year period and the crude 

incidence rate in 2011 was 102.4 per 100,000 population at-risk, compared to 125.4 in 2016. 

There was an increase in the incidence by 33% in 2015 (aIRR=1.33, 95% CI 1.09-1.63) and 

28% in 2016 (aIRR=1.28, 95% CI 1.05-1.56). When examined according to diagnostic 

groups, there was an increase in the incidence of substance-induced psychotic disorders 

among females in 2015 (aIRR=4.62, 95% CI 1.02-20.8). 

 

Discussion 

This study shows significant temporal variations in the incidence of treated psychotic 

disorders. These findings demonstrate that early intervention services should continually 

monitor incidence case numbers and funding should be provided accordingly, to ensure the 

required intensive and comprehensive treatments can be sustained.  
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Introduction 

 

Epidemiologic studies of psychotic disorders have shown that incidence vary spatially, e.g. 

according to the latitude, between regions within a country, or between neighborhoods within 

a city (McGrath et al., 2004; Saha et al., 2006; Szöke et al., 2016; O’Donoghue et al., 2016; 

Jongsma et al., 2018). These variations are associated with several factors, such as the level of 

urbanicity, social deprivation, or socio-economic level (Colodro-Conde et al., 2018; Kirkbride 

et al., 2014; March et al., 2008; Richardson et al., 2018). 

 

Studies of temporal variations in the incidence of psychotic disorders are much less numerous. 

Castle et al. (1991) analyzed the evolution of the incidence of different psychotic disorders in 

Camberwell (London) between 1965 and 1984 and found an increase (19.9 per 100,000 

persons per year in 1964-69, 24.9 in 1980-84), while in Nottingham, Kirkbride et al. (2009) 

found that there was no overall difference between 1978 and 1999, however there was an 

increase of substance-induced psychotic disorders. In Taiwan, first hospital admission for 

people with a diagnosis of schizophrenia decreased between 1998 and 2007 (Chiang et al., 

2017), and this was replicated in Israel (Levinson and Lerner, 2013). However, it is likely that 

these findings reflected he transition to community-based treatment, as opposed to a decline in 

the incidence of psychotic disorders.  

 

Analyzing the temporal variations in the incidence of psychotic disorder is of significant 

importance given the necessity to appropriately allocate healthcare resources over extended 

periods of time. The optimal allocation of healthcare resources is of particular importantance 

in the early care of psychotic disorders as providing appropriate and personalized care for 

people with a first episode of psychotic disorders (FEP) is critical for their prognosis 

(Fusar‐ Poli et al., 2017). Moreover, changes in the incidence of psychotic disorder in certain 

areas and the analyses of the determinants of this evolution could bring insights into the 

aetiology of psychotic disorders (Kirkbride et al., 2009). 

 

The aim of the present study was to determine the incidence of treated psychotic disorders 

within a defined catchment area over a six-year period and to determine whether there was a 

change in incidence across this time period. It was also aimed to determine whether the 

incidence of FEP varied according to sex and different diagnostic groups. Post-hoc analysis 

was also performed to determine whether the clinical characteristics of the cohort varied over 
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time as this may have contributed to the observed changes in the incidence of FEP. Four 

clinical characteristics were examined: the duration of untreated psychosis (DUP), cannabis 

and methamphetamine abuse and the proportion of first-generation migrants.  

 

Methods 

 

Settings and participants 

The Early Psychosis Prevention and Intervention Centre (EPPIC) is an Early intervention (EI) 

in psychosis service within the Orygen Specialist Program, the state-based youth mental 

health service for people aged between 15 and 24. The EPPIC service was one of the first EI 

services in the world and was established in 1992 (McGorry et al., 1996). The catchment area 

covers 59 postcodes in the north-western and western areas of Melbourne, Australia, some of 

which have high levels of social deprivation and social fragmentation (Eaton et al., 2019).  

 

All young people with a FEP aged 15 to 24 years-old, living in the catchment area and 

attending the EPPIC service between 01.01.2011 and 31.12.2016, were included in the study 

(Eaton et al., 2019; Pignon et al., 2019). In order to reduce help-seeking delays, there is an 

open referral system, in that young people can be referred by anyone, including themselves 

and the common sources of referral are family, general practitioners, school and university 

counsellors, private psychologists and youth workers. EPPIC is publicly funded and is the 

only such service that provides treatment for FEP in the catchment area. It is possible that 

individuals are referred directly to private providers; however, as the EI service is well 

established within the area and well known to professional referrers, it is unlikely that many 

individuals are referred to an alternative service. There were no changes to the criteria or 

procedures for entry to the service during the study period.  

 

Demographic and Clinical Information 

Diagnoses of psychotic disorders and concurrent diagnoses, such as substance abuse 

disorders, were made by the treating consultant psychiatrist at three months after service entry 

and reviewed at discharge according to DSM-IV classification of mental disorders. This 

method and criteria were consistent throughout the study period. A FEP was determined by 

the presence of full threshold psychotic symptoms that are present daily for at least one week 

and result in distress or an associated negative consequence on functioning. Diagnoses were 

grouped according to schizophrenia-spectrum disorders (schizophrenia, schizophreniform 
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disorder and schizoaffective disorder), affective psychotic disorders (bipolar affective disorder 

and depression with psychosis), substance-induced psychotic disorders, and other psychotic 

disorders (brief psychotic disorder, delusional disorder, psychosis NOS). Details pertaining to 

country of birth were obtained from a standard registration form and therefore it could be 

determined if individuals were first-generation migrants. Information pertaining to parental 

place of birth was not available and therefore second-generation migrants could not be 

identified. Information on the prevalence of substance use was obtained from the clinical file 

and this was recorded systematically on entry to service. Furthermore, an estimate of the onset 

of psychotic symptoms was obtained and used to determine the DUP. 

 

Census data 

Census data was available for the defined catchment area of 59 postcodes for 2011 and 2016, 

corresponding to the starting and end point of the study period. In order to estimate the at-risk 

population in the catchment area for each year, the differences in population between the time 

periods (2011-2016) were calculated and divided by five (this represented the estimated 

yearly variation in population) and then this was added to the population of each previous 

year. This method of analysis assumed that there was linear population growth between 2011 

and 2016, therefore we also estimated the population at risk based on exponential population 

growth and repeated the analysis. For each postcode, population data was available pertaining 

to age category (15-19, 20-24), sex and place of birth (thus first-generation migrant status) 

and therefore it was possible to control for these factors in the analysis.  

 

Statistical analysis 

The incidence rate ratios (IRRs) of treated psychotic disorders among people aged between 15 

and 24 for each year from 2012 and 2016 were compared to the IRR from the reference year 

2011 using Poisson regression in STATA I/C v15.1 (StataCorp., 2017). Comparisons were 

adjusted on age, sex and first-generation migrant status. Secondarily, the same comparisons 

were done for each of the four diagnosis categories (schizophrenia-spectrum disorders, 

affective psychotic disorders, and substance-induced psychotic disorder, other psychotic 

disorders). It was assessed whether effect modification was present between time and sex, i.e., 

whether an association between time and the incidence of FEP was different for men and 

women. The model adjusted for age, sex and migrant status was compared to the same model 

with an interaction term fitted between sex and year, and a likelihood ratio test was performed 

between the two models. A p<0.05 was taken as evidence that effect modification was 



 6 

present. As the use of the first year (2011) as the reference value was arbitrary, we repeated 

the analyses using each different year as the reference value.  

 

 

Results 

 

Participants 

A total of 1217 young people presented with a FEP during the six-year study period between 

2011 and 2016. The mean age was 19.6 years (sd=±2.8). A total of 58.5% (n=712) were male 

and the majority were single (93.5%). In regard to diagnosis, 42.0% had diagnoses of 

schizophrenia-spectrum disorders, while 21.4% had affective psychotic disorders, and 12.4% 

substance-induced psychotic disorders. More than half of the young people had concurrent 

cannabis abuse (52.2%) and 27.7% had methamphetamine abuse. Details on the socio-

demographic and clinical characteristics of the cohort are presented in Table 1 and 

information on these factors across the six years (Supplementary Table 1). 

 

Incidence of first-episode psychosis across six years 

In 2011, there were 160 cases of treated FEP from an at-risk population of 156,280 people 

aged 15 to 24 and this corresponds to a crude incidence rate of 102.4 per 100,000 population 

at-risk (see census data in Supplementary Table 2). In 2016, there were 240 cases of FEP from 

an at-risk population of 191,356 and this corresponds to a crude incidence rate of 125.4 per 

100,000 population at risk. Using the incidence rate of 2011 as a reference range, there was a 

significant increase in the incidence rate of FEP in 2015 (aIRR=1.33, 95% CI 1.09-1.63, 

p<0.01) and 2016 (aIRR=1.28, 95% CI 1.05-1.56, p=0.02) when adjusted for age, sex and 

migrant status. The incidence rate ratios for the individual years from 2012 to 2016 are 

presented in Table 2 for the total cohort. This analysis was repeated with the at-risk 

population based on exponential growth, and the results showed similar patterns 

(Supplementary Table 3). Similarly, the analysis was repeated with the different years as 

reference year and these results are presented in Supplementary Table 4.  

 

The incidence rates according to sex are presented in Table 2 and an increase of over 50% in 

the incidence rate of FEP among females was observed in 2013 (aIRR=1.59, 95% CI 1.15-

2.20, p<0.01), 2015 and 2016 (aIRR=1.58, 95% CI 1.15-2.17, p<0.01 for both). However, 



 7 

there was no evidence of a statistically significant interaction between year and sex on the 

incidence of FEP (p=0.25). 

 

When examined according to the different diagnosis categories, there was no difference in the 

incidence rates in the six years in those with a diagnosis of a schizophrenia-spectrum 

disorders, affective psychotic disorders or substance-induced psychotic disorder (Table 3). 

There were trend level increases in the incidence rates for those with a diagnosis of substance-

induced psychotic disorders, specifically in 2015 (aIRR=1.74, 95% CI 0.97-3.10, p=0.06) and 

2016 (aIRR=1.72, 95% CI 0.97-3.06, p=0.06).  

 

Post-hoc analysis 

As a result of these observations, post-hoc analysis was performed to examine the yearly 

incidence of substance-induced psychotic disorders according to sex. This analysis found that 

in 2015 there was an increase in the incidence of substance-induced psychotic disorders 

among females compared to 2011 (aIRR=4.62, 95% CI 1.02-20.84, p=0.05, see 

Supplementary Table 5 for details). 

 

Further post-hoc analysis was also conducted in order to identify clinical factors that could 

having contributed to the observed change in the incidence of psychotic disorders over the six 

years. The prevalence of four factors, specifically the DUP, cannabis and methamphetamine 

abuse and proportion of first-generation migrants was examined across the six years of the 

study. A change in the DUP was observed across the six years, with a median DUP of 4 

weeks (intervalley quartile range (IQR): 2-14 weeks) in 2011 increasing to 12 weeks in 2015 

(IQR: 3-52 weeks) and 2016 (IQR: 2-52 weeks) (Kruskal-Wallis H=21.3, df=5, p<0.01). This 

finding was present for both males and females. There was a difference in the proportion of 

female migrants over the six-year period (χ
2
=15.5, df=5, p<0.01) which was most likely due 

to a low proportion in 2014 (6.8%), compared with the other years’ ranges of 20-30%. There 

was no difference in the proportion of people using cannabis or methamphetamine (see details 

in Supplementary Table 1).  

 

Discussion 

 

Summary of findings 
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This study has demonstrated that the incidence of treated psychotic disorders is not temporally 

stable, as in comparison to 2011, there was an increase in the incidence in 2015 and 2016. In 

these years, the incidence rate in the catchment area increased by 33% in 2015 and 28% in 

2016. 

  

Comparison to previous literature 

Comparisons with other studies are difficult as the incidence may vary according to local 

factors, such as the rate of cannabis use, or proportions of migrants, or according to mental 

health institutions organization (Di Forti et al., 2019; Kirkbride et al., 2012; Selten et al., 

2020). Overall, other studies of the evolution of the incidence of psychotic disorders during 

the last decades found a decrease in incidence. For instance, a study of the evolution of first-

admission rates for schizophrenia in Taiwan between 1998 and 2007 showed a biphasic 

change, with an increase until 2001, which was then followed with a decrease (Chiang et al., 

2017). Although, this study examined admissions rates, as opposed to the incidence and this 

could have changed as a result of de-institutionalization. Consistent with the findings from 

Taiwan, Nielsen et al. (2010) found that the incidence cases of psychotic disorders decreased 

in Denmark between 1996 and 2005 by 17%. In Nottingham, Kirkbride et al. (2009) found 

that the incidence of psychotic disorders was stable over two decades, although there was 

variations in the diagnoses. Interestingly, the study found an increase in the incidence of 

substance-induced psychotic disorders, which reflects the findings in our study. The authors 

hypothesized that this increase in substance-induced psychotic disorders may have been 

related to an increase in the potency of the cannabis, that had been observed in the catchment 

area (Bone and Waldron, 1997).  

 

Possible explanations for the findings 

An explanation for the increase in the incidence of psychotic disorders within the catchment 

area may be related to an increase in the prevalence of established risk factors. For example, 

the potency of cannabis has increased over the last number of years in Australia (Hall and 

Swift, 2000; Swift et al., 2013) and this is correlated with the risk for developing a psychotic 

disorder. A recent European study on the contribution of cannabis use to the variations of the 

incidence of psychotic disorders across five European countries and Brazil showed that the 

population attributable fraction of daily use of high-potency cannabis reached 35.9% in Paris 

(France), 51.5% in London (UK), or 69.6% in Amsterdam (Netherlands) (Di Forti et al., 

2019). This hypothesis of an increase of the potency of the cannabis used in the catchment 
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area could explain the fact that the substance-induced psychotic disorders increase in 2015 

and 2016 (Table 3 and Supplementary Table 5: increases of around 70%, although these 

increases did not reach significance in the total cohort, contrary to the female sub-group) 

without significant changes in cannabis or methamphetamine abuses (Supplementary Table 

1). It is curious that this increase was observed in females and it could reflect a greater 

vulnerability to developing substance induced psychotic disorders. Interestingly, the National 

Drug Strategy Household survey, which is conducted in Australia every three years, found 

that there had been an increase in illicit drug use in females from 2013 to 2016 (Australian 

Institute of Health and Welfare (AIHW), 2017).  

 

There is another possible mechanism by which cannabis could increase the incidence of 

treated psychotic disorders in those aged 15 to 24. The use of cannabis is associated with an 

earlier age of onset of a FEP, a meta-analysis indicated this is by nearly three years (Large et 

al., 2011) and a more recent individual study demonstrated a difference by nearly six years 

(O’Donoghue et al., 2015). There are two hypotheses underlying these findings. The first is 

that cannabis precipitates the psychotic disorder and results in an earlier expression of a 

disorder that would have occurred anyway at a later stage (Haney and Evins, 2016). The 

second is that the use of cannabis results in new incidence cases of FEP that would have not 

developed in the absence of cannabis. In the first scenario, the incidence of FEP would be 

increased in the age group included in this study (15 to 24); however, it would be decreased in 

the older age groups. In the second scenario, the incidence of FEP would be increased in the 

age groups in which cannabis use is prevalent.  

 

A similar phenomenon could be observed from the introduction of EI for psychosis services. 

As these services are established and the strategies to reduce the delays to treatment are 

employed, the delay for individuals receiving the appropriate treatment can be substantially 

reduced (Krstev et al., 2004). Furthermore, in the early stages of implementation, EI services 

identify a significant number of individuals with a very long DUP and this proportion 

decreases over time (O’Donoghue et al., 2014). Therefore, over time, EI services could see a 

reduction in the age of those who present with a FEP, as the gap between the age at onset and 

presentation decreases. However, this was not observed in this study, as the DUP was very 

low at the beginning of the study (4 weeks), most likely as a result of being a well-established 

EI service and while the DUP fluctuated throughout the study period, it reached a maximum 

of 12 weeks and this would not explain more people presenting at a younger age.  



 10 

 

Another factor that is associated with the incidence of psychotic disorders is population 

density and urbanicity (Vassos et al., 2012) and as demonstrated by the census data, in the 

defined catchment area, the population of young people aged 15 to 24 increased by over 

35,000 in five years and this represents an increase of over 22% during this time. As the 

catchment area did not change, this would have resulted in a significant increase in population 

density. 

 

Clinical implications 

Overall, this study demonstrates that the incidence of treated psychotic disorders is not 

temporally stable and changes over time. Mental health services have traditionally been 

funded on a per-capita basis however it has been argued that this distributes resources on an 

inequitable basis, as there are higher rates of psychotic disorders in more deprived areas and 

that have a higher proportion of migrants (O’Donoghue et al., 2016; Selten et al., 2020). As 

we know that these factors are dynamic over time, it makes sense that the incidence of 

psychotic disorders also changes over time. For example, the increase in the incidence of 

psychotic disorders observed in Camberwell between 1965 and 1984 was attributed to an 

influx of individuals of Afro-Caribbean ethnicity (Castle et al., 1991). Therefore, in addition 

to taking environmental factors into account to predict the expected incidence of psychotic 

disorders, service planners also need to consider the potential change of these factors over 

time.  

 

This change in incidence rate of treated psychotic disorders could also lead to insights into 

aetiological factors in psychotic disorders. To date, the established risk factors for psychotic 

disorders, specifically cannabis use and migration have been examined, but there are other 

potential, unknown risk factors that could be identified if a change in these factors correlates 

with the change in incidence. For example, the availability of green spaces in residential areas 

is being examined as to whether it is associated with the incidence of psychotic disorders 

(Engemann et al., 2020). Moreover, the fact that the incidence of psychotic disorders increase 

solely among women should be examined further. For instance, the role of specific risk 

factors among women (or the decrease of the effect of protective factors) could explain this 

result (Riecher-Rössler, 2017).  

 

Strengths and Limitations 
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The findings of this study need to be considered within the limitations of the design. 

However, as with most incidence of psychotic disorder studies (McGrath et al., 2004), only 

the treated cases were considered. Thus, individuals without treatment, or with onset of 

psychotic disorders between 15 and 24 years-old but who received treatment after 24 years-

old, were not included. Missed incident cases phenomenon has been showed to bias incidence 

studies (Pignon et al., 2018). Therefore, it is possible that  the increase in the incidence could 

also be due to improved detection of FEP. A further limitation is that we only controlled for 

age across two age categories (15-19 and 20-24) and we also used a dichotomous variable for 

first-generation migrant status, despite it being established that different migrant groups in 

Australia have different levels of risk for psychotic disorders (O’Donoghue et al., 2020). 

Furthermore, as the main finding of this study is that incidence increased among females, it is 

a limitation to the study that we only had information pertaining to sex and that we did not 

have information on the gender by which the young person may have identified with.  

 

Conclusions 

The incidence of treated psychotic disorder varies according to geographical areas and this 

study provides evidence that the incidence also varies temporally. Therefore, traditional 

methods of funding of mental health services on a per capita basis need to be replaced by a 

more sophisticated system that incorporates the characteristics of the catchment areas and the 

temporal variation in the incidence of psychotic disorders, which from this study, appear to 

increase over time.  
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