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Abstract  

Background 

Previous research has reported that people with a severe mental illness have an increased risk 

of criminal offending, however research findings have been inconsistent. The methodology, 

such as study design and sample size, the terminology and definitions used to identify study 

groups have varied across studies making it difficult to quantify the true impact of severe 

mental illness on offending rates. Studies have shown that part of the association between 

severe mental illness and criminal offending can be explained by risk factors such as age, 

gender, race, low socio-economic status, victimisation, parental history of mental illness and 

parental history of offending. However, only a few studies have been able to model a wide 

range of risk factors using population-based data and, in most cases, these were not able to 

include the psychiatric and criminal history of the parents. 

Aims 

The aims of this thesis are:  

1. to assess the impact of various risk factors on criminal offending rates in the offspring 

of women with a severe mental illness compared to offspring of women with no 

recorded psychiatric illness; 

2. to examine the impact of substance use and other risk factors on offending rates in 

people with a severe mental illness and other mental disorders compared to those with 

no mental disorders; 

3. to examine the offending trajectories of people with a severe mental illness and other 

mental disorders compared to those with no mental disorders and identify risk factors 

associated with these trajectories; and 



   
 

iv 
 

4. to generate a timeline of mental health and criminal justice policy and legislative 

changes and determine the effects of these changes on offending patterns. 

 

Methods 

This research is part of a longitudinal record-linked population study of 467,945 children 

born in Western Australia (WA) from 1980 to 2001 to mothers with a severe mental illness 

and mothers with no recorded psychiatric illness. These data were linked to WA corrective 

services data and other state-wide registers to identify offending events (convictions) and 

potential risk factor exposures from birth to the end of the study period, which was 2009.  

Results 

Aim 1: The offspring of mothers with a severe mental illness were three times more likely to 

have a conviction than children of unaffected mothers, with an unadjusted incidence rate ratio 

(IRR) of 2.75 (95% CI 2.58-2.93). Adjusting for demographic factors and social disadvantage 

reduced the IRR to 2.10 (95% CI 1.97-2.23), which was further reduced to an IRR of 1.62 

(95% CI 1.52-1.72) after adjusting for parental offending. 

Aim 2: People with a severe mental illness (SMI) and other mental disorders (OMD) had 

higher conviction rates than people with no mental disorders (NMD): SMI unadjusted IRR = 

3.98 (95% CI 3.67-4.32) and OMD IRR = 3.18 (95% CI 3.03-3.34). When adjusting for other 

risk factors, substance use was found to have the highest impact, reducing conviction rates by 

60% in SMI and 30% in OMD: IRRs 1.59 (95% CI 1.43-1.74) and 2.24 (95% CI 2.12-2.37) 

respectively. Adjusting for other risk factors showed minimal change. 

Aim 3: SMI, OMD and NMD groups had similar offending patterns and group-based 

trajectory modelling identified four offender trajectory groups for each of the groups:  



   
 

v 
 

• Group 1 (G1): individuals with no or negligible offending; 

• Group 2 (G2):  early onset, adolescent offenders who desisted by the age of 18; 

• Group 3 (G3): early onset, low rate offenders who continued offending into early 

adulthood; and 

• Group 4 (G4): very early onset, high rate offenders whose offending peaked at age 17 

but continued into early adulthood. 

 

Multinomial logistic regression modelling showed that gender, indigenous status and 

substance use were the main risk factors associated with membership in any of the offender 

groups when compared to the no offending group (G1). The highest risks were associated 

with the G4 group for all mental health status groups. Childhood victimisation and parental 

offending were also associated with group membership, although for the SMI group they 

were only significant for the G4 group.  

Aim 4: The timeline analysis demonstrated that mapping relevant events by date onto 

observed offending rates elucidated changes in offending rates related to legislative and 

policy changes.  

Conclusions 

This research shows that people with a severe mental illness and other mental disorders have 

higher rates of offending than those with no mental disorders and part of this association can 

be attributed to risk factors other than mental illness. Substance use had a major impact on 

offending rates and, to a lesser extent so did gender, social disadvantage, childhood 

victimisation and parental offending. Results suggest that there needs to be a greater focus on 

addressing the issue of comorbid substance use in this population and addressing the social 
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adversities to which they are exposed. Offending patterns also indicate that, to reduce 

offending in this population, interventions need to occur at an early age.  
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Chapter 1: General Introduction 

The relationship between severe mental illness and criminal offending has been the focus of 

many studies. Previous research has shown an association exits between severe mental illness 

and offending, particularly violent offending. Many studies have reported that the risk of 

criminal offending (including violent offending), in people with a severe mental illness is 

higher than the general population (e.g. Elbogen and Johnson, 2009, Fazel and Grann, 2006, 

Fisher et al., 2011, Joyal et al., 2007, Morgan et al., 2013), however results between studies 

have varied considerably. Fazel et al. (2009b) conducted a meta-analysis on violence risk in 

individuals with schizophrenia and other psychoses and found that there was substantial 

heterogeneity between studies. In studies focussing on men, the odds ratios (ORs) ranged 

from 1 to 7 (heterogeneity I2 = 86%), in studies of women, the ORs ranged from 4 to 29 (I2 = 

85%) and in mixed-sex studies, ORs ranged from 2 to 14 (I2 = 80%) (Fazel et al., 2009b). A 

recent meta-analysis on psychosis and criminal offending also found that there was 

substantial heterogeneity between studies (Yee et al., 2020). The heterogeneity in designs and 

methods used can influence the rates reported, making it difficult to compare results across 

studies and to reliably estimate the risk of offending in people with a severe mental illness 

and other mental disorders. For instance, some studies use data collected from surveys where 

a small sample of participants are included in the study and rely on self-reported data 

(Elbogen and Johnson, 2009, Swanson et al., 2002). Some others are population linkage 

studies using register-based data allowing for a larger, more representative, sample not 

affected by recall bias (Fazel and Grann, 2006, Fisher et al., 2011, Morgan et al., 2013). In 

addition, there are many definitions of severe mental illness, most of which rely, to various 

degrees, on diagnosis, associated disability and duration of illness (Schinnar et al., 1990). 

Most commonly, the diagnostic criterion covers non-organic psychotic disorders (Ruggeri et 
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al., 2000), may include personality disorder (Schinnar et al., 1990), and may include severe 

bipolar disorder and severe depression (Drake et al., 2007).  

Many studies have not included relevant covariates in their analysis even though there is 

evidence that part of the association between severe mental illness and criminal offending can 

be explained by risk factors other than mental illness. Some studies have included a limited 

number of risk factors such as age and gender (Coid et al., 1993, Fazel and Grann, 2006, 

Fisher et al., 2011, Pandiani et al., 2007, Wallace et al., 2004), however, only a few studies 

have included a wide range of risk factors when estimating the risk of criminal offending in 

people with a severe mental illness (Elbogen and Johnson, 2009, Hachtel et al., 2018, Prince 

and Wald, 2018, Swanson et al., 2002). Most studies have focused on violent offending as an 

outcome (e.g. homicide and assaults) and no other types of offending. A meta-analysis 

reviewing a range of risk factors associated with violence in people with psychosis found that 

being male, low socio-economic status, childhood physical abuse, parental history of crime, 

criminal history, substance misuse and substance use disorders were associated with 

increased risk of violence (Witt et al., 2013). 

The following summarises the main risk factors that have been found in previous research to 

be associated with criminal offending in people with a mental illness highlighting the 

differences that exists among previous studies. The risk factors have been grouped into social 

and other environmental risk factors (substance use, social disadvantage and childhood 

victimisation) and familial risk factors (parental history of offending and parental history of 

mental disorders).  
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1.1 Social and other environmental risk factors 

1.1.1 Substance use 

Substance use has been found to be an important risk factor that contributes to the increased 

risk of offending in those with a severe mental illness (Fazel et al., 2009c, Monahan, 2002, 

Morgan et al., 2013, Pickard and Fazel, 2013, Prince and Wald, 2018, Short et al., 2013, 

Wallace et al., 1998, Wallace et al., 2004, Wilton and Stewart, 2017, Witt et al., 2013). A 

review of studies on major mental disorders and violence between 1990 and 2004 found that 

diagnosis of a major mental disorder, especially schizophrenia, was associated with a higher 

risk of violent offending, with or without substance abuse (Joyal et al., 2007). After 

controlling for gender, age, socio-demographic factors and socio-economic status, the authors 

estimated that the risk of those with major mental disorders committing a physical assault 

was three to five times higher than the general population (Joyal et al., 2007). Fazel et al. 

(2009b) conducted a systematic literature review of studies investigating the link between 

schizophrenia and violence and found that, although schizophrenia and other psychoses are 

associated with violent offending, the association can be mostly explained by the presence of 

substance abuse. They also conclude that “public health strategies for violence reduction 

could consider focusing on the primary and secondary prevention of substance abuse” (Fazel 

et al., 2009b).  

Steadman et al. (1998) compared a sample of people discharged from a psychiatric inpatient 

facility to a sample of people living in the community and found that substance abuse 

increased the rate of violence in both samples, with a higher prevalence of violence in the 

discharged psychiatric patients. They found no significant difference between the groups with 

no substance abuse (Steadman et al., 1998).  
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These studies show that substance use is an important risk factor for offending in those with a 

mental illness and the general population. However, there are other risk factors that 

contribute to the risk of offending. Elbogen and Johnson (2009) used longitudinal data from 

an epidemiological survey on alcohol and related conditions to examine how severe mental 

illness leads to violent behaviour. They found that the risk of violent behaviour was 

associated with age, gender, social economic status, previous history of offending, substance 

abuse, victimisation and parental history of offending (Elbogen and Johnson, 2009). 

1.1.2 Social disadvantage 

Social advantage is a measure of an individual’s social and economic position and can be 

assessed at an individual level (e.g. family income, unemployment, education) or 

neighbourhood level (e.g. average income, unemployment rates, average educational 

attainment in the area). Many studies have included some level of socio-economic status in 

their analysis although, in many cases, they have done so by creating a proxy measurement 

using available data. Hence, the information used to create this measure has varied across 

studies.  

Silver’s (2000a) study of violence in people with mental illness observed that most studies 

examining risk of violence used individual-level characteristics only. However, there is 

strong evidence in the criminological literature that area-measures of disadvantage and social 

disorganisation have a greater impact on crime (Pratt and Cullen, 2005, Silver, 2000b, Stark, 

1987). 

Previous studies have found that individuals with a severe mental illness are more likely than 

the general population to be exposed to social disadvantage (Morgan et al., 2008, Morgan et 

al., 2012). Morgan et al. (2008) used data from population-based registers to study the 
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influence of area of residence on schizophrenia and criminal offending and found the 

prevalence of arrests was five times higher in areas of greatest disadvantage than in areas of 

least disadvantage. 

1.1.3 Childhood victimisation 

There is evidence to suggest an association between childhood maltreatment and violent 

offending (Malvaso et al., 2016, Malvaso et al., 2018, Monahan, 2002). However, Malvaso et 

al. (2016) conducted a systematic review of 62 studies to examine risk factors that influence 

the maltreatment-offending association and found that childhood maltreatment alone does not 

increase the risk of offending. The review identified many risk factors that contribute to the 

maltreatment-offending association, including age, gender, ethnicity, mental health and 

substance abuse (Malvaso et al., 2016).  

Nonetheless, maltreatment appears to be an independent risk for offending. In a recent study, 

Malvaso et al. (2018) used self-reported data from 1819 young people under Youth Justice 

supervision in South Australia to explore maltreatment and other risk factors in young people 

who offend. After controlling for individual and family risk factors, the study found 

persistent maltreatment remained a predictor of violent convictions (Malvaso et al., 2018).  

1.2 Familial risk factors 

1.2.1 Parental history of offending 

Parental offending is known to be one of the risk factors for offending in the general 

population. Findings from the Cambridge Study in Delinquent Development, a prospective 

longitudinal survey of the development of offending and antisocial behaviour, reported that 
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having a convicted parent was one of the main predictors of delinquency in children aged 8 to 

10 and of having a conviction at a later age (Farrington, 1995).  

A study on the impact of parental offending on juvenile offending found that 34% of the 

juvenile offenders had a least one parent with an offending history and these offenders 

committed more crimes than those offenders whose parents had no offending history (Nijhof 

et al., 2009). 

A recent Australian study used data from the New South Wales Child Development Study, a 

population-based record linkage study, to examine the impact of parental offending on 

aggression in children aged 5 years (Tzoumakis et al., 2017). Their results showed that 

parental offending was significantly associated with high levels of aggression in their 

offspring and the association was similar for both maternal and paternal offending. Although 

this study focused on young children, it demonstrates the importance of parental offending 

when examining risk factors for offending in any population. 

1.2.2 Parental history of mental disorders 

There have been only a few studies that have examined parental history of mental illness and 

the risk of criminal offending in their offspring. The research suggests that children of parents 

with a mental illness have an increased risk of offending (Dean et al., 2012, Moffitt, 1987). 

The risk is higher if one or both parents have schizophrenia or other severe mental illnesses 

(Heston, 1966, Tehrani et al., 1998). Dean et al. (2012) found that offspring with at least one 

parent with a mental disorder were twice as likely to have a conviction compared to offspring 

with no parental history of mental disorders. The rate was higher when both parents had a 

mental illness (IRR = 3.39, 95% CI 3.08-3.73). Although, the conviction rates reduced after 
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adjusting for socio-economic status and parental history of offending, the rates were still 

significantly higher (Dean et al., 2012).  

1.3 Summary 

A comprehensive review of the literature showed that there were only a few studies with the 

capacity to model a wide range of risk factors for offending in people with a severe mental 

illness using population-based data. Unfortunately, many studies relied on small samples and 

many only included a limited range of risk factors. For example, with respect to social 

disadvantage, most studies only included individual- or area-level measures of disadvantage, 

but not both. By contrast, the data used in this thesis were drawn from a longitudinal, 

population-based cohort that includes a large number of subjects along with their mental 

health status. In addition, mental health registers were linked to state-wide health and 

administrative registers, which allows access to many individual-level risk factors for 

analysis. The thesis also uses postcode data to link with census measures of area-level social 

disadvantage. 

Consequently, this thesis has the capacity to include both individual and area-level measures 

of social disadvantage. These include childhood abuse, parental offending and parental 

mental illness, as well as measure of socioeconomic status and race. It also includes 

geographical remoteness and levels of urbanicity. Studies have shown that distance from a 

major urban centre can have positive and negative effects on health outcomes (Qi et al., 2014, 

Vassos et al., 2012). Hence, this thesis is able to examine whether urbanicity and remoteness 

also have an impact on rates of offending in people with severe mental illness, something that 

is rarely explored.  
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Additionally, the large population-based cohort provides sufficient data to allow a 

comprehensive investigation of pathways to criminal offending over the life course (from 

birth to offending) including developmental trajectory analysis. Trajectory analysis has been 

used to study long-term patterns of offending and identify groups of offenders based on a set 

of measured characteristics. There have been studies that have examined offending 

trajectories and mental health outcomes and found that offending tends to start early and 

continue to adolescence but have focused on the association between behavioural problems 

and juvenile offending (Evans et al., 2016, Nagin and Tremblay, 1999). There are a few 

studies that have looked at patterns in people with severe mental illness that have identified 

three to five trajectory groups (Constantine et al., 2010, Fisher et al., 2010). These studies 

only included individuals with severe mental illness and adults 18 years and over, so they 

were unable to identify early onset offenders. The data in this thesis includes individuals from 

10 years of age, allowing for the identification of early onset offenders. In addition, a 

comparison between people with a mental illness and people in the general community.  

Many studies have focused on violent offending in people with schizophrenia and have not 

considered other offending or other mental disorders. In addition, many studies have only 

included people with mental disorders and have lacked a comparison group of individuals 

without mental disorders. A comparison group provides a better understanding of how risk 

factors impact people with a mental illness and if risk factors are associated with offending 

regardless of a person’s mental health status.  

1.4 Aims 

As discussed earlier, many studies have reported that the risk of criminal offending (including 

violent offending), in people with a severe mental illness is higher than the general 
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population. Other studies have also shown that part of this association can be explained by 

risk factors such as age (Elbogen and Johnson, 2009, Prince and Wald, 2018, Short et al., 

2013), gender (Elbogen and Johnson, 2009, Fazel et al., 2009a, Short et al., 2013, Wallace et 

al., 2004), previous criminal history (Elbogen and Johnson, 2009, Fazel et al., 2009a), 

victimisation (Elbogen and Johnson, 2009), parental history of offending (Elbogen and 

Johnson, 2009, Fazel et al., 2009a), substance abuse (Elbogen and Johnson, 2009, Fazel et al., 

2009b, Prince and Wald, 2018, Short et al., 2013, Wallace et al., 2004), race (Prince and 

Wald, 2018) and low socioeconomic status (Prince and Wald, 2018), which are similar to risk 

factors found in the general population for offending (Derzon, 2010, Eriksson et al., 2011, 

Prince and Wald, 2018).  

The main objective of this thesis was to use population-based, record-linked data to 

understand why rates of criminal offending are much higher for people with a mental illness 

than for people in the general community, by studying the impact of social, environmental 

and familial factors on patterns of criminal offending. To do so, it examines whether risk is 

increased for people exposed to parental severe mental illness, regardless of their own mental 

illness status (aim 1), whether risk factors for people with mental illness differ from those 

with no mental illness, with a special focus on the role of substance use (aim 2), and whether 

trajectories of offending differ for people with mental illness from those for people with no 

mental illness (aim 3). In addition, and it contrast to many other studies, it assesses the 

specificity to severe mental illness compared to other mental illness (aims 2 and 3), and for 

different offence categories (aims 2 and 4). Finally, it illustrates the importance of context for 

understanding changes in offending rates in the light of policy and legislative impacts. 

The specific aims are: 
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1. to assess the impact of various risk factors on criminal offending rates in the offspring of 

women with a severe mental illness (SMI) compared to the offspring of women with no 

recorded psychiatric illness. Specifically, determining the incidence rate of overall 

offending, and the impact of parental offending and exposure to social disadvantage on 

those offending rates, as well as examine age at first offence and differences in offending 

rates across offence categories. 

 

2. to examine the impact of substance use and other risk factors on offending rates in people 

with a SMI and OMD compared to those with no mental disorders (NMD). Specifically, 

comparing the incidence rate of overall offending and determine the impact of substance 

use and other risk factors on the rate of offending, for people with a SMI, those with 

OMD and those with no recorded mental disorders. 

 

3. To examine the trajectory of offending in people with a SMI and OMD compared to those 

with no mental disorders by describing offending patterns, examining offending 

trajectories, determining risk factors that are associated with the offending trajectories and 

examine whether they vary across the groups. 

 

4. To generate a timeline of mental health and criminal justice policy and legislative 

changes and determine the effects of these changes on offending patterns. 

1.5 Organisation of the thesis 

The general introduction chapter provides a background on the risk factors that are associated 

with mental illness and offending and provides the rationale and aims for this research. 
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Chapter 2 describes the methods used to create the study population, including the linkage to 

create a longitudinal, record-linked, population-based database, and the additional data 

sources accessed to obtain information on the various risk factors used in the analysis. The 

chapter also details the statistical analysis used for each sub-study. Chapter 3 provides a 

description of the data model that was developed to manage the complexity of using linked 

data and the relational database management system used to store and manage the data.  

Two of the research studies in this thesis have been published in peer-reviewed journals. 

These studies have been presented in Chapters 4 and 5 in the format they were published in 

each respective journal. Chapter 4 examines the impact of social disadvantage and parental 

offending on criminal offending rates in the offspring of women with a severe mental illness 

compared to the offspring of women with no recorded mental illness. Chapter 5 examines 

substance use and other risk factors, including social disadvantage and parental offending, in 

people with a severe mental illness compared to those with other mental disorders and those 

with no mental disorders. 

Chapter 6 describes offending patterns of people with a severe mental illness and other 

mental disorders compared to those with no mental disorders using group-based modelling to 

produce offending trajectory for each of the mental health status groups. The chapter 

compares offending trajectories and examines the risk factors that are associated with group 

membership and how they vary across the mental health status groups. 

Changes in mental health policies, criminal justice policies and legislation may contribute to 

changes in offending rates that occur over time. To explore the impact of these changes, 

Chapter 7 will demonstrate how collecting and mapping policy and legislative changes to 
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observed offending rates can help explain the impact of external events on changes in those 

rates. 

Finally, Chapter 8 is a discussion chapter that brings together the results of this thesis, 

presents the strengths and weaknesses and discuss future directions.   
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Chapter 2: General Methodology 

This thesis is part of a programme of work designed to follow up children of women with a 

severe mental illness and to study the impact of familial liability and environmental 

exposures, including criminal offending, on their risk of developing a severe mental illness or 

other neuropsychiatric outcomes. It is a longitudinal record-linked population-based study of 

children born in Western Australia from 1980 to 2001 to mothers with a severe mental illness 

(schizophrenia, unipolar major depression, bipolar disorder and other non-organic psychosis) 

and mothers with no recorded psychiatric illness. This thesis uses the data from this birth 

cohort to examine offending rates in these offspring. 

2.1 Data linkage 

The study identified all women who had ever had an inpatient or outpatient/community 

mental health service contact for a severe mental illness recorded in the Western Australian 

Mental Health Information System from 1 July, 1966 to 31 December, 2001. The records of 

those women were linked to the Western Australian Midwives Notification System which 

covers all Western Australian births, including home births, ≥ 400g or 20 weeks gestation 

since 1980, in order to identify children born between 1980 and 2001 to these women with a 

severe mental illness. Comparison children were those born in the same period to mothers 

with no known record of psychiatric illness. The full birth cohort consisted of 467,945 

children. Fathers were identified for 464,622 children (99.3%) by linking to the birth 

registrations register. To examine the impact of various risk factor exposures, the full birth 

cohort has been linked to the following state-wide health and administrative registers: 

psychiatric morbidity, physical morbidity, cerebral palsy, birth defects, intellectual disability, 

school literacy/numeracy, child protection, corrective services (offending) and mortality. 
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Parental data have also been extracted from the physical morbidity, mortality, psychiatric 

morbidity, intellectual disability and corrective services registers, and linked to their children 

in the birth cohort. Details describing the structure of the study database have been published 

and a copy of the paper can be found in Appendix A (Morgan et al., 2011). 

Data linkages and extraction of the data were done by the Data Linkage Branch of the 

Western Australia (WA) Department of Health in collaboration with the data custodians who 

provided the data for this research. They use probabilistic matching of names and other 

identifiers to link data between the various WA health and administrative (Holman et al., 

2008, Holman et al., 1999). 

2.2 Data model 

As the data were extracted from different data sources, a data model was developed to: 

manage the complexity of analysing linked data from diverse sources which includes data for 

children, their mothers and fathers; analyse health patterns and associations within family 

and/or sibling groups; and facilitate rapid access to longitudinal person-based records. Details 

on the development of the data model can be found in Chapter 3. 

2.3 Data processing 

Data from each data source was provided as a text file. Each dataset contains a de-identified 

unique number that represents a person in our cohort and can be used to link records between 

the individual datasets that have been extracted. 

Once the data are received, it is processed to check for inconsistency in data types and 

variable formats, e.g., variables that should be dates contain dates, and to prepare data so that 
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it can be uploaded into the project’s databases. The data are stored in databases created in the 

relational database management system called Ingres and stored on the project’s secured 

dedicated server. When the data has been uploaded into an Ingres database, further 

processing is done to check the records can be linked to the data that exist in the database and 

to ensure the data and tables are in a format that can be used to use to examine the data later. 

For analysis subsets of the data are extracted and analysed in various statistical packages. 

2.4 Study population 

In this thesis, records from the full birth cohort were linked to corrective services records to 

identify all children who had at least one recorded offence during the period 1993 to 2009. 

The Western Australian Department of Corrective Services holds electronic records dating 

back to the early seventies. The data cover offenders aged 10 years and older in Western 

Australia's 14 public prisons, 2 privately-run prisons, 5 work camps and 1 detention centre 

(Government of Western Australia, 2014), as well as offenders on probation, parole, other 

community orders and diversionary programs for young people (Government of Western 

Australia, 2015). As the minimum age for inclusion on the Western Australian corrective 

services records is 10 years of age, offspring who had not reached 10 years of age by 2009 

were excluded (N = 47,149). Since data on juvenile offending were not available for the 

period prior to 1993, any births prior to 1983 were also excluded (N = 59,778). The birth 

cohort was further linked to the Western Australian Death Register to flag any offspring who 

had died during the study period: those who had died prior to 10 years of age were excluded 

(N = 5,228). After the exclusions, the birth cohort used in this thesis consisted of 355,790 

people born 1983 to 1999.  
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2.4.1 Chapter 4 

Chapter 4 utilises the full study cohort described above of 355,790 children born 1983 to 

1999. 

2.4.2 Chapter 5  

The study population used in Chapter 5 was a subset of this thesis’s birth cohort. This chapter 

examines the impact of various risk factors on rates of offending in people with a mental 

illness. To ensure enough follow up time for a severe mental illness to be recorded and for 

risk factors to be observed, the cohort was restricted to those born 1983 to 1991. After 

excluding 218,792 people born after 1991, the cohort consisted of 184,147 people, with a 

follow-up time of 18 to 26 years. 

2.4.3 Chapter 6 

Chapter 6 examines patterns of offending over time in people with a severe mental illness and 

requires enough follow-up time to measure offending from childhood to adulthood. This 

chapter uses the same study population that was created for Chapter 5. 

2.4.4 Chapter 7 

Chapter 7 explores the impact of external events, such as changes in mental health and 

criminal justice polices, on offending rates. The data used for this analysis were obtained 

from a population-based linkage study that used arrest data to examine patterns of criminal 

offending in people with a mental illness (Morgan et al., 2013). Arrest data provide a more 

complete ascertainment of offending events, including arrests that do not lead to charges, 

whereas conviction data are restricted to data related to imprisonment and community-based 



   
 

20 
 

orders only. To create a more comprehensive look at how external events may impact on 

offending rates, I chose to use the arrest data as they cover a wide range of offending events 

and it is a more informative database.  

2.5 Classification of a mental health status 

In WA, the International Classification of Diseases (ICD) is used to code a person’s diagnosis 

in the Hospital Morbidity register and the Mental Health Information System, registers used 

to identify if a person had ever had an inpatient or outpatient/community mental health 

service contact for a mental illness. There are many definitions of severe mental illness, most 

of which rely, to various degrees, on diagnosis, associated disability and duration of illness 

(Schinnar et al., 1990). Most commonly, the diagnostic criterion covers non-organic 

psychotic disorders (Ruggeri et al., 2000), may include personality disorder (Schinnar et al., 

1990), and may include severe bipolar disorder and severe depression (Drake et al., 2007). As 

this study was restricted to the use of register data, applying a diagnostic criterion was the 

optimal approach. This study relied on ICD-9 criteria for non-organic psychoses, namely 

ICD-9 295 (schizophrenic psychoses), ICD-9 296 (affective psychoses), ICD-9 297 (paranoid 

states) and ICD-9 298 (other nonorganic psychoses), but excluding ICD-9 299 (psychoses 

with origin specific to childhood). In Chapter 5, which has been published, the term psychotic 

illness was used in reference to the same ICD-9 criteria above. 

2.5.1 Chapter 4 

In Chapter 4, the mother’s mental health status was used to classify children into two 

comparison groups: offspring of mothers with a severe mental illness and offspring of 

mothers with no recorded psychiatric illness.  
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The International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-

CM) codes 295 to 298, were used to identify a mother with a severe mental illness. Diagnoses 

coded in International Classification of Diseases, Revision 8 (ICD-8), International 

Classification of Diseases, Ninth Revision (ICD-9) and International Statistical Classification 

of Diseases and Related Health Problems, 10th Revision, Australian Modification (ICD-10-

AM) were re-coded into ICD-9-CM codes for this study. 

An individual can have many contacts, with a diagnosis recorded at the time of each contact 

and the diagnosis may vary from contact to contact. A new algorithm was created to allocate 

a psychosis diagnosis to all mothers in the study, that is, to create a register-based diagnosis. 

The algorithm is based on the last recorded psychosis diagnosis for each person. To test the 

reliability of this algorithm, it was run against data used in a previous validation study using 

WA data from the Australian National Survey of Mental Health and Wellbeing: Study of 

Low Prevalence Disorders and from WA Mental Health Information System. Details of the 

algorithm and results of the validation can be found in Appendix B and C.  

2.5.2 Chapter 5 

Mental health data was used to identify children with a mental illness contact. Data were 

linked to the Western Australian Mental Health Information System (WAMHIS) to obtain 

information on any inpatient or outpatient/community mental health service contact recorded 

from the date of birth to the end of the study period which was 6/11/2009.  

For our analysis, individuals in this cohort were distributed into one of three comparison 

groups: those with a severe mental illness (SMI), those with mental disorders other than a 

severe mental illness (OMD), and those with no mental disorders(NMD). The SMI group was 

identified as those with a recorded contact for: schizophrenia, unipolar major depression, 
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bipolar disorder or other non-organic psychosis (ICD-9-CM codes 295 to 298; ICD-10-AM 

codes F20 to F25, F28 to F31, F32.1 to F32.8, F33.1 to F33.9, F38 to F39), before the date of 

their first conviction, death or the end of the study period (6/11/2009). The OMD group was 

identified as those with a mental disorder other than psychosis, excluding anyone who only 

had a substance related diagnosis (see section 2.7.4 for codes used) before the date of their 

first conviction, death or the end of the study period. People in the NMD group had no 

contact for a mental disorder prior to their first conviction or during the study period. The 

WAMHIS contain diagnoses coded in ICD-9, ICD-9-CM and ICD-10-AM. The ICD-10 and 

ICD-9 codes were re-coded into ICD-9-CM codes for this study. 

2.5.3 Chapter 6 

The SMI group in this analysis comprised individuals with at least one recorded contact for 

schizophrenia, unipolar major depression, bipolar disorder or other non-organic psychosis 

(ICD-9-CM codes 295 to 298; ICD-10-AM codes F20 to F25, F28 to F31, F32.1 to F32.8, 

F33.1 to F33.9, and F38 to F39). The OMD group comprised persons with a mental disorder 

other than psychosis and excluded anyone who only had diagnoses for substance related 

disorders. People in the NMD group had no mental disorders recorded during the study 

period. Substance related disorders were used as a proxy for substance use and used as a 

covariate in analysis. 

2.5.4 Chapter 7 

Chapter 7 utilised data from an earlier population-based linkage study (see section 2.4.4) 

where a register diagnosis was allocated to individuals based on the last discharge diagnosis 

recorded on WAMHIS. The method used to determine a register diagnosis, and validation 

results, are presented in Appendix C. Once a register diagnosis was allocated, individuals 
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were classified into two mental health status groups: individuals with a schizophrenia 

diagnosis and individuals with other mental disorders other than schizophrenia. 

2.6 Classification of offences 

The Western Australian Department of Corrective Services uses the Australian Bureau of 

Statistics Australian National Classification of Offences (ANCO) codes to classify offences 

(Australian Bureau of Statistics, 1985). ANCO is a three digit coding system and, for some of 

the analyses in this thesis, ANCO codes have been grouped into five broad categories: violent 

offences (ANCO 111-299), e.g. homicide, assault; property offences (ANCO 300-499) e.g. 

break/enter and theft; offences against good order (ANCO 500-599), e.g. disorderly conduct, 

breaching community orders and resisting arrest; drug offences (ANCO 600-699), e.g. 

possession, importing, dealing and trafficking; and other offences  (ANCO 700-911) which 

include serious driving offences. Since these data from the Department of Corrective Services 

are for convicted offenders, they cover only those offences serious enough to lead to a court 

appearance and a subsequent imprisonment or community order. 

2.7 Risk factor exposures 

Various risk factor exposures were used in the multivariable modelling to estimate their 

impact on rates of offending in Chapters 4 and 5 and risks factors associated with offender 

group associations in Chapter 6. 

2.7.1 Indigenous status 

Indigenous status was used as an individual-level measure of social disadvantage. It was 

recorded as positive if the offspring and/or either parent were identified as Indigenous (of 
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Aboriginal or Torres Strait Islander descent) in any of the data sources available. In most of 

the registers, these data were self-reported. 

2.7.2 Socio-economic status 

The area-level measure of social disadvantage that we used was socio-economic status as 

determined by Socio-Economic Indexes for Areas (SEIFA) (Australian Bureau of Statistics, 

2008). These are area-level measures derived by the Australian Bureau of Statistics using 

principal components analysis of census data and standardised against a mean of 1000 with a 

standard deviation of 100. We used the Index of Relative Socio-economic Disadvantage. For 

most cases, the smallest spatial unit (the census collection district) was used to determine 

level of disadvantage; postcode was used only where this was not available. The measure was 

based on a mother’s residence at the time of her child’s birth and the year of the index used 

was that available for the census closest in time to the date of birth. Index values were 

transformed into quintiles: those in the first quintile were identified as being the most 

disadvantaged and those in the fifth quintile the least disadvantaged.  

2.7.3 Geographical remoteness 

The geographical remoteness of the mother’s residence at time of a child’s birth was 

determined using an Australian Bureau of Statistics census-derived area-level measure, the 

Australian Standard Geographic Classification—Remoteness Area (Australian Bureau of 

Statistics, 2006). Remoteness Area categories are based on the road distance of a location 

from the nearest population centres providing access to goods and services, taking into 

account population size. They are classified as: Major City, Inner Regional, Outer Regional, 

Remote and Very Remote. 
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2.7.4 Substance use 

Data were not available on a person’s substance use history, so substance related disorders 

were used as a proxy and considered separately as a risk factor. The linked data from the WA 

Mental Health Information System were used to identify if anyone in the birth cohort had a 

recorded diagnosis for a drug- or alcohol-related disorder (ICD-9-CM codes 291, 292, 303-

305; ICD-10-AM codes F10-F19, F55). 

2.7.5 Childhood victimisation 

Data on childhood victimisation were obtained by linking the birth cohort to the Western 

Australian Department of Child Protection database. This database records childhood abuse 

for any child for whom there was a substantiated allegation. In Australia, child protection is a 

State government responsibility and covers all instances of abuse (sexual, physical and 

emotional) and neglect meeting standard Australian definitions (Bromfield and Holzer, 

2008). 

2.7.6 Parental history of criminal offending 

Records of mothers and fathers were linked to corrective services records to identify any 

record of parental history of offending. At time of data extraction, adult data were available 

for the period 1970 to 2008. Parental history of offending was categorised into 4 groups: 

father only with an offending history; mother only with an offending history; both parents 

with an offending history; and no parental offending history. 
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2.7.7 Parental history of mental illness 

Parental history of mental illness was available for all mothers and fathers by linking to the 

WA Mental Health Information System. As the original cohort only included mothers with a 

severe mental illness (ICD-9-CM codes 295 to 298) and those with no mental disorders, no 

information was available on mothers with other mental disorders. Fathers were grouped into 

those with a severe mental illness (ICD-9-CM codes 295 to 298; ICD-10-AM codes F20 to 

F25, F28 to F31, F32.1 to F32.8, F33.1 to F33.9, F38 to F39), those with other mental 

disorders other than a severe mental illness and those with no recorded mental illness. 

2.8 Data analysis  

2.8.1 Chapter 4 

Incidence Rate Ratios (IRR) for a person having an offence history were estimated using the 

Cox proportional hazard regression and analysed using IBM/SPSS Version 21. The 

observation period was from a person’s 10th birthday to 31/12/2009, or the date of death for 

those who had died during the study period, whichever came first; this covers persons aged 

10 to 26 years. The time to first recorded offence was calculated from the 10th birthday to the 

date of the first offence, i.e. an observation time of up to 17 years.  Univariate general linear 

modelling was used to compare the age at first offence between case and comparison 

offspring. 

2.8.2 Chapter 5 

Poisson generalised linear models with a log link, robust estimates of variance and a time-to-

conviction offset using Stata/SE version 14 were used to calculate IRRs. The observation 
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period was from a person’s 10th birthday to 31/12/2009, or the date of death for those who 

had died during the study period, whichever came first; this covers persons aged 10 to 26 

years. The time to first recorded offence was calculated from the 10th birthday to the date of 

the first offence, i.e. an observation time of up to 17 years.  

2.8.3 Chapter 6 

Group based trajectory modelling (GBTM) was used to estimate the offending trajectory of 

each comparison group (Nagin, 2005, Nagin, 2007, Nagin, 2014). “GBTM is a specialized 

form of finite mixture modelling” (Nagin, 2016) and is used to describe developmental 

trajectories over time or age (Nagin, 2014). GBTM identifies subgroups with unique 

developmental trajectories within a population based on a set of measured characteristics 

(Nagin, 2014). The developmental trajectories for this study were produced by using the 

“traj” plugin in Stata/SE version 15 (Jones and Nagin, 2013). For this analysis, the individual 

frequency of conviction was calculated at each age, commencing from a person’s 10th 

birthday to 31/12/2009; this covers persons aged 10 to 26 years. Multinomial logistic 

regression was used to calculate relative risk ratios (RRR) to determine risk factors associated 

with trajectory group membership. 
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Chapter 3: Data Model Design 

The data collected for the birth cohort used in this thesis came from different state-wide 

registers. The way data are stored (formatted) and the type of information collected vary 

across registers. Many of the registers contain event-based records which means that a person 

will have a separate record for each contact they make within each register. A person could 

have one or potentially many ‘events’ recorded, in different registers, which can make 

retrieving and analysing data based on relationships between individuals difficult. A data 

model was developed to manage the complexity of using linked data from multiple sources 

and it was designed so that all records related to a person recorded across the health and 

administrative registers could be easily accessed. The model was also designed to consider 

families and their health status from an intergenerational perspective and could be used to 

create a life event history for an individual.  

I played the lead role in designing and developing the data model, and I am responsible for 

maintaining and updating it, as required. 

3.1 Register data 

Figure 1 details the registers that were used to extract data for the birth cohort. The midwives 

(birth) register was used to identify and select the births that occurred during the study period. 

Any information related to these children was then extracted from the other sources including 

data related to their mothers and fathers.  
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Register based datasets collected  
 

 

 

3.2 Data model 

As shown in Figure 1, the project received many data extracts from various sources. These 

datasets were provided in separate text files. The project obtained data for 467,945 births to 

246,873 mothers and 259,034 fathers which accounted for over 8 million records that needed 

to be managed for analysis. 

A data model was developed to enable the analysis of health patterns of the children in the 

birth cohort and analyse associations within family and/or sibling groups. The model also had 

to facilitate rapid access to longitudinal person-based records. 

 

Mother’s Register Data 
- Mental Health Register 
- Hospitalisations 
- Intellectual Disability 
- Death Register 
- Corrective Services 

Father’s Register Data 
- Birth Registration 
- Mental Health Register 
- Hospitalisations 
- Intellectual Disability 
- Death Register 
- Corrective Services 

Midwives Register (births) 
- Mothers details  
- Obstetric complications 
- Mother’s medical  
                     conditions 
- Child details at birth  

Children’s Register Data 
- Mental Health Register  
- Hospitalisations 
- Cancer Register 
- Birth Defects 
- Cerebral Palsy  
- Intellectual Disability 
- Death Register 
- Child Protection 
- WALNA (education) 
- Corrective Services  
                   (Offending) 
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3.2.1 Ingres 

Ingres was the system that was chosen to provide a centralised area to store and manage the 

linked data, which did include data updates during the project. Ingres is a relational database 

management system which is run on a Linux operating system.  

Ingres can handle a large volume of data and allows users to do complex queries. It stores 

data as a collection of tables with rows and columns. Tables can contain millions of rows of 

data and many columns. The SQL language is used to access the data within Ingres, but it 

also allows for tables of data to be directly accessed via most statistical packages. 

As Ingres is a relational database management system data,  many tables can be retrieved 

easily via relationships between the tables using common keys. Figure 2 shows an example of 

how a record from one table can be linked to other records in another table using a common 

key, in this case the ‘person_id’ which is a person’s unique identifier. Ingres also allows users 

to manage the different table structures, for example tables that are person based and others 

that are event based. Using a common key, all records that are related to an individual can be 

linked across all tables to create a person’s health history.  
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Ingres table example 

 

3.2.2 Population based data model 

Figure 3 is a simplified graphical representation of the population data model design. The 

data model views all records as related to a person with one or potentially many ‘events’ 

recorded across health registers over the study period, and linked over time by a unique 

identifier, ‘PERSON_ID’. 

The data model is person-based and includes information on children, mothers and fathers. 

For those tables where data are available for all 3 groups, a new variable was created to 

indicate the source. 

3.2.2.1 Person table 

Some degree of demographic data such as gender, date of birth and indigenous status were 

provided in most of the register datasets and, therefore, there was a duplication of 

information. A centralized table was created to store one record for each person in the study 

and their demographic details. Data was accessed from all sources so there was better 
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ascertainment of data for some variables and the number of missing values was reduced. 

Creating this table provided a level of consistency in the data being used in analysis. 

3.2.2.2 Relationship table 

Due to the length of the study, some of the children born during the study period, 1980 to 

2001, may have also become parents themselves. To accommodate this, and details of a 

person’s siblings, a relationship table was created to reflect these relationships and provide a 

link between a person’s details and their parents (See Figure 3). 

Each record in the table represents a relationship that exists in the database. The ‘person_id’ 

identifies the person the record belongs to and the ‘relative_id’ the person the relationship is 

with. The relationship type specifies the relationship between the two individuals, for 

example whether they are their mother, father, brother or sister. The database also allows 

identification of grandmother and grandfather relationships. 
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Population-based research database using WA linked data 
 

 

3.3 Design issues 

Some of the issues that arose during the process of constructing this data model were, as 

follows: 

• some datasets contain more than one episode of care per person, for example 

hospitalisations and mental health contacts. In some instances, data may need to be 

aggregated so that it can be analysed at a person level;  

• some datasets contained duplicate records;  

• some variables in datasets had missing information, e.g., date of birth, date of death; 
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• variable names for database identifiers were different across the various datasets. A 

consistent naming protocol was developed to ensure data could be linked from one 

dataset to another easily and that when data was merged there were no conflicts or 

loss of data; and 

• logical consistency of records within a person’s health history needed to be checked. 

For example, if a child has died, logical consistency means that their date of death 

cannot be before their date of birth or any dates recorded in the other datasets. 

3.4 Intergenerational perspective 

The model allows for consideration of families and their health status from an 

intergenerational perspective. Figure 4 shows that up to three generations can be represented 

in the model. The data can be analysed for children, their parents and the children’s offspring. 

In Figure 4, generation 2 are WA births from 1980 to 2001 extracted for the study. 

Generation 1 is their fathers and mothers; and Generation 3 identifies any offspring that 

generation 2 may have had during the study period.  
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Intergenerational Perspective of the Data Model 

 

3.5 Creating life event histories 

The data model can be used to create a life event history for an individual born between 1980 

and 2001. Figure 5 illustrates an example of an individual’s health trajectory from birth to 

adulthood using data from the various data sources in the model.  

The model can identify events such as birth characteristics, birth complications, 

hospitalisations, and mental health contacts that have occurred during an individual’s life 

span. 

The model also allows for inclusion of other protective factors and risk factors, such as a 

child’s mother being diagnosed with a severe mental illness prior to the birth of their infant, 

their own hospitalisation or the death of a child’s parent.  

(Grandmother to Mary) 

(Aunt of Mary) (Father to Mary) (Mother to Mary) 

(Daughter of Jane and Joe) 

(Grandfather to Mary) 

Father Mother 

Jan Siste

Mary 

Brother Joe 

(Uncle of Mary) 

Generation 2 
 
Offspring born 
1980 – 2001 to 
case or control 
mother 

Generation 1  
 
Case or 
control mother 
including 
partner 

Generation 3 
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Example of an individual’s health trajectory using linked data 
 

 

 

 



   
 

39 
 

Chapter 4: Impact of social disadvantage and parental 
offending on rates of criminal offending among 
offspring of women with severe mental illness 

4.1 Preamble 

Risk factors play an important role in explaining the higher risks of offending reported for 

people with a mental illness. The first study in this thesis examines the impact of risk factor 

exposures on offending rates by examining rates of offending in children of women with a 

severe mental illness and the impact of social disadvantage and parental offending on these 

rates. This study uses data from a record-linked population-based study, to calculate 

incidence rate ratios of these high-risk children compared to children of women with no 

recorded psychiatric illness. 

The paper presented in this chapter has been published in the Australian & New Zealand 

Journal of Psychiatry and is presented in the format as published in the journal. The citation 

for this paper is: 

Valuri GM, Morgan F, Jablensky A, Morgan VA. 2017. Impact of social disadvantage and 

parental offending on rates of criminal offending among offspring of women with severe 

mental illness. Aust N Z J Psychiatry, 51, 1032-1040.  



   
 

40 
 

 



   
 

41 
 

  



   
 

42 
 

 



   
 

43 
 

 



   
 

44 
 

 



   
 

45 
 

 



   
 

46 
 

 



   
 

47 
 

 



   
 

48 
 

 



   
 

49 
 

 

Supplementary Table 1: Adjusted incidence rate ratios (IRR) of an offence history by 
sex 

  

Males 
Any offence history 
adjusted for socio-

demographic factors 
& parental offending 

Females 
Any offence history 
adjusted for socio-

demographic factors 
& parental offending 

  IRR (95% CI) IRR (95% CI) 
   
Maternal severe mental illness 1.65 (1.53-1.77) 1.54 (1.36-1.75) 
   
Socio-demographic factors   
   Indigenous 3.48 (3.29-3.69) 5.02 (4.56-5.54) 
   
   Socio-economic status (quintiles)   
        1st quintile: most disadvantaged 1.51 (1.41-1.62) 1.52 (1.33-1.73) 
        2nd quintile 1.29 (1.20-1.38) 1.34 (1.18-1.54) 
        3rd quintile 1.16 (1.07-1.24) 1.19 (1.04-1.37) 
        4th quintile 1.05 (0.97-1.13) 0.98 (0.84-1.13) 
        5th quintile: least disadvantaged REF REF 
   
   Remoteness   
        major city REF REF 
        inner regional 0.95 (0.88-1.02) 0.88 (0.77-1.002) 
        outer regional 1.01 (0.95-1.07) 0.95 (0.85-1.06) 
        remote 1.05 (0.98-1.12) 0.90 (0.80-1.01) 
        very remote 0.94 (0.87-1.02) 0.80 (0.71-0.92) 
   
   Paternal offence history   
        paternal offending only 2.41 (2.27-2.56) 2.47 (2.22-2.76) 
        maternal offending only 3.39 (3.15-3.65) 4.65 (4.14-5.21) 
        both parents offending 4.21 (3.89-4.55) 5.00 (4.41-5.66) 
        no parental offending REF REF 
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Supplementary Table 2: Adjusted incidence rate ratios (IRR) of an offence history for 
case vs comparison offspring including paternal mental health 

  

Model 3 
Any offence history adjusted for 

socio-demographic factors, 
parental offending & paternal 

mental health 

  IRR (95% CI) 
  
Maternal severe mental illness 1.58 (1.48-1.68) 
  
Socio-demographic factors  
   Male 3.22 (3.09-3.35) 
  
   Indigenous 3.83 (3.65-4.03) 
  
   Socio-economic status (quintiles)  
        1st quintile: most disadvantaged 1.50 (1.41-1.59) 
        2nd quintile 1.28 (1.21-1.37) 
        3rd quintile 1.15 (1.08-1.23) 
        4th quintile 1.02 (0.96-1.10) 
        5th quintile: least disadvantaged REF 
  
   Remoteness  
        major city REF 
        inner regional 0.94 (0.88-1.00) 
        outer regional 1.00 (0.95-1.06) 
        remote 1.02 (0.97-1.09) 
        very remote 0.91 (0.85-0.98) 
  
   Parental offence history  
        paternal offending only 2.16 (2.05-2.29) 
        maternal offending only 3.77 (3.54-4.01) 
        both parents offending 3.83 (3.57-4.10) 
        no parental offending REF 
  
   Paternal mental health history  
        paternal mental health 1.43 (1.36-1.49) 
        no paternal mental health REF 
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Chapter 5: Impact of substance use and other risk factor 
exposures on conviction rates by people with a 
severe mental illness and other mental disorders 

5.1 Preamble 

The study in Chapter 4 examined rates of criminal offending in children of women with a 

severe mental illness. This chapter continues that research by considering the mental health 

status of all children in the study cohort and comparing offending rates in people with a 

severe mental illness and other mental disorders to those with no mental disorders. In this 

chapter, the mother’s mental health status was not used to define the comparison groups, as 

was done in Chapter 4, and this study explores the impact of an increased number of risk 

factors, in particular substance use. To ensure enough follow-up time for risk factors to be 

recorded, the data utilised in this study was a subset of the data used in Chapter 4 to only 

include people with a follow-up time of between 18 and 26 years. 

The term severe mental illness has been used throughout this thesis to describe people with 

schizophrenia, unipolar major depression, bipolar disorder and other non-organic psychoses. 

This paper uses the term psychotic illness to identify the same set of mental disorders.  

The paper presented in this chapter has been published in the journal of Social Psychiatry and 

Psychiatric Epidemiology and is presented in the format as published in the journal. The 

citation for this paper is: 

Valuri GM, Morgan F, Jablensky A, Ambrosi TL, Morgan VA. 2020. Impact of substance 

use and other risk factor exposures on conviction rates by people with a psychotic illness and 

other mental disorders. Soc Psychiatry Psychiatr Epidemiol, 55, 517-525.  
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Supplementary Table 1: Adjusted incidence rate ratios (IRR) of an offence history by 
sex 

  

Males 
Any offence 

history adjusted 
for all risk factors 

Females 
Any offence history 
adjusted for all risk 

factors 
  IRR (95% CI) IRR (95% CI) 
Mental health status   
     Psychotic illness 1.60 (1.43, 1.80) 1.51 (1.26, 1.81) 
     Other mental disorders 1.91 (1.79, 2.04) 1.88 (1.67, 2.01) 
     No mental disorders REF REF 
Substance related disorders   
     Yes - Indigenous 4.78 (4.14, 5.52) 11.07 (9.11, 13.46) 
              Non-Indigenous 4.05 (3.75, 4.37) 5.62 (4.82, 6.54) 
     No - Indigenous 3.08 (2.80, 3.39) 4.63 (4.00, 5.35) 
             Non-Indigenous REF REF 
Mother's marital status at birth   
     Single or other 1.43 (1.35, 1.52) 1.44 (1.31, 1.59) 
     Married/defacto REF REF 
Socio-economic status (quintiles)   
     1st quintile: most disadvantaged 1.46 (1.36, 1.58) 1.39 (1.21, 1.60) 
     2nd quintile 1.30 (1.21, 1.40) 1.24 (1.07, 1.43) 
     3rd quintile 1.21 (1.12, 1.31) 1.18 (1.02, 1.37) 
     4th quintile 1.14 (1.05, 1.24) 1.01 (0.86, 1.18) 
     5th quintile: least disadvantaged REF REF 
Indigenous status   
     Indigenous - Very remote 3.25 (2.92, 3.61) 3.69 (3.12, 4.35) 
                             Remote 3.58 (3.20, 3.99) 4.44 (3.76, 5.24) 
                             Outer regional 3.67 (3.26, 4.13) 5.24 (4.43, 6.18) 
                             Inner regional 3.69 (3.10, 4.38) 5.01 (3.95, 6.35) 
                             Major city 3.08 (2.80, 3.39) 4.63 (4.00, 5.35) 
     Non-Indigenous - Very remote 0.81 (0.69, 0.95) 1.01 (0.76, 1.33) 
                                      Remote 0.94 (0.86. 1.04) 0.79 (0.64, 0.97) 
                                      Outer regional 0.93 (0.87, 1.01) 0.88 (0.76, 1.03) 
                                      Inner regional 0.95 (0.87, 1.03) 0.91 (0.77, 1.08) 
                                      Major city REF REF 
Childhood victimisation   
     Substantiated 1.72 (1.55, 1.92) 1.58 (1.38, 1.79) 
     Unsubstantiated/no contact REF REF 
Parental offence history   
     Paternal offending only 2.20 (2.05, 2.36) 2.07 (1.83, 2.35) 
     Maternal offending only 2.53 (2.31, 2.76) 3.30 (2.88, 3.78) 
     Both parents offending 3.15 (2.85, 3.48) 3.58 (3.08, 4.15) 
     No parental offending REF REF 
Mother's psychotic illness status   
     Psychotic illness 1.21 (1.11, 1.33) 1.11 (0.96, 1.29) 
     No psychosis REF REF 
Father's mental health status   
     Psychotic illness 1.25 (1.11, 1.42) 1.37 (1.11, 1.68) 
     Other mental disorders 1.27 (1.20, 1.36) 1.34 (1.21, 1.49) 
     No mental disorders REF REF 

CI: confidence interval 
a all models adjusted for calendar period using birth year 
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Chapter 6: Trajectories of offending in people with a 
severe mental illness and other mental disorders: 
Evidence from a population-based, linked data 
study 

6.1 Preamble 

The previous chapters examined the association between mental illness and criminal 

offending, and the impact of risk factor exposures on offending rates. The study in this 

chapter explores offending patterns over time in people with a severe mental illness and other 

mental disorders compared to those with no mental disorders. Using group-based trajectory 

modelling this chapter will estimate offending trajectory groups for each of the mental health 

status groups and identify risk factors that are associated with trajectory group membership.  

This chapter has been formatted ready for submission to Criminal Behaviour and Mental 

Health.  
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6.2 Abstract 

Background: Trajectory analysis has been used to study long-term patterns of offending and 

identify groups of offenders. Only a few studies have explored patterns in people with severe 

mental illness and these were restricted to adult offenders. 

Aims: To examine offending trajectories of people aged 10 - 26 with severe mental illness 

(SMI) and other mental disorders (OMD) compared to those with no mental disorders (NMD) 

and identify risk factors associated with these trajectories. 

Methods: This is a population-based record-linkage study of 184,147 people born in Western 

Australia (WA) 1983-1991 based on data from WA mental health information system, WA 

corrective services and other state-wide registers. Group-based trajectory modelling (GBTM) 

was used to identify offending trajectories.  

Results: Four offender groups were identified for each mental health status (MHS) group:  

• G1 - no/negligible offending;  

• G2 - early onset, adolescent, desisting by age 18;  

• G3 - early onset, low rate, offending into early adulthood; and  

• G4 - very early onset, high rate, peaking at age 17, continuing into early adulthood.  

 

MHS groups had similar offending patterns, however SMI had a lower proportion of 

individuals in the G1 group and a later offending onset in the G3 group. Gender, indigenous 

status, substance use, childhood victimisation and parental offending were the main risk 

factors associated with group membership; for SMI, childhood victimisation and parental 

offending were only significant in the G4 group. 
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Conclusions:  While offending patterns and risk factors were similar for all the MHS groups, 

dissimilarities were observed for the SMI group. To reduce offending, interventions need to 

occur at an early age.  

6.3 Introduction 

Since the early 1990s, criminologists have been using trajectory analysis to study the long-

term patterns of offending and have shown that offenders can be classified into different 

groups of offenders based on age, antisocial behaviour, frequency and duration of offending. 

Moffitt (1993) proposed a dual taxonomy of offending where the groups were differentiated 

by age of onset and duration of offending. Subsequent studies have expanded on this 

classification, estimating a varied number of offender groups according to the sample being 

studied (e.g. Constantine et al., 2013, Evans et al., 2016, Jolliffe et al., 2017, Wiesner et al., 

2005).  

A number of studies have examined offending trajectories and mental health outcomes. These 

have focused on the association between behavioural problems and delinquency (juvenile 

offending) (Evans et al., 2016, Nagin and Tremblay, 1999) and found that people with early 

antisocial behaviour tend to start offending early and continue through adolescence. Studies 

focused on depression and anxiety (Edwards et al., 2019, Reising et al., 2019b, Reising et al., 

2019a, Walker et al., 2019, Wiesner et al., 2005) found high levels of offending were 

associated with higher levels of depression.  

However, few studies have examined temporal offending patterns in people with a severe 

mental illness. Constantine et al. (2010) studied arrests in adult offenders with a serious 

mental illness and identified three arrest trajectories: a sporadic arrest group, a low chronic 
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arrest group and a high chronic group. They found that arrest rates persisted into adulthood in 

the low and high chronic groups and that homelessness and substance use disorders were 

associated with membership of the high chronic group (Constantine et al., 2010). Fisher et al. 

(2010) used a state-wide cohort to also examine arrests in adults with severe mental illness, 

identifying five trajectory groups ranging from a minimal arrest group to a high arrest group, 

with the high arrest group declining to a low arrest rate by the end of the study period. Both 

of these studies only included adults 18 years and over, therefore they were not able to 

identify early onset offenders in the trajectory groups. In addition, the cohorts were restricted 

to offenders with a severe mental illness.  

6.3.1 Aims 

Using population-based, linked data for a large cohort of people with mental illness, the aims 

of the present study were to: (1) describe, and then compare, the offending patterns of people 

with a severe mental illness (SMI) with those of people with other mental disorders (OMD) 

and people with no recorded mental disorders (NMD); (2) determine, and then compare, the 

offending trajectories of people with a SMI with the trajectories of people with OMD and 

with NMD; and (3) identify risk factors associated with offending trajectories and how these 

vary across the three mental health status groups.  

6.4 Method 

6.4.1 Study Population 

The data for this study were drawn from a longitudinal, linked population-based cohort of 

467,945 children born in Western Australia from 1980 to 2001 to mothers with a severe 
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mental illness (schizophrenia, unipolar major depression, bipolar disorder and other non-

organic psychosis) and to mothers with no recorded psychiatric illness. Fathers were 

identified for 464,622 children (99.3%) through a family connections system that links 

parents to children via birth registrations (Glasson et al., 2008). Details describing the 

structure of the study database have been published elsewhere (Morgan et al., 2011).  

Data on offences were extracted for the study cohort from electronic corrective services 

records held by the Western Australian Department of Corrective Services. These cover 

records of offenders aged 10 years and over1 in custody, on probation, parole, other 

community-based orders and diversionary programs (Government of Western Australia, 

2015). At time of data extraction, data on custodial orders covered 14 public prisons, two 

privately-run prisons, five work camps and one detention centre (Government of Western 

Australia, 2014). The current study identified persons who had at least one conviction during 

the period 1993 to 2009 that involved either a custodial or a community-based order. Data on 

juvenile offending were not available for the period prior to 1993, so anyone born prior to 

1983 was excluded (N = 59,778). Mortality data for the linked study cohort were extracted 

from the Western Australian Death Register. Any person who had died prior to 10 years of 

age was excluded (N = 5,228).  

Finally, to ensure enough follow up time for a severe mental or other mental illness to be 

recorded on the mental health register, we chose to restrict the cohort to those persons born 

1983 to 1991, excluding 218,792 people born after 1991. After all exclusions, the study 

cohort consisted of 184,147 people born 1983 to 1991, with a follow-up time of 18 to 26 

years. 

                                                 
1 Age 10 being the minimum age of criminal responsibility in Western Australia. 




