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Abstract 

Children’s mental health is vital for sound development, as poor mental health 

can have lasting consequences on an individual’s physical health, educational and 

employment outcomes (Patel, Flisher, Hetrick, & McGorry, 2007). Risk factors research 

can inform prevention strategies, but few studies have been able to simultaneously 

analyse multiple levels of the environment in which children develop, and many omit 

the school context. Therefore, the aim of this project was to examine the relationship 

between childhood mental health and educational outcomes, whilst taking into account 

risk factors from the level of the child, parents, and community.  

Linked administrative data were used for this project as these data provided 

demographic, health, academic and child protection outcomes for the whole population 

of children born in Western Australia between 1991 and 2002, as well as demographic 

and health information for their parents, and community level indicators of 

socioeconomic disadvantage and residential remoteness. This thesis also had several 

sub-aims, which were to: provide a contextual understanding of the proportion of 

children who utilised mental health services in Western Australia and the comparability 

of these estimates when obtained from different data sources (i.e., administrative data 

and survey data); investigate the risk factors for children’s first mental health service 

contact; understand the proportion and characteristics of students who were absent from 

academic testing; investigate the impact of the timing of occurrence of risk factors for 

educational outcomes; and investigate the relationship between reading achievement 

and adolescent mental health. 

The first two studies of this thesis examined the prevalence of mental health 

disorders and trends in mental health service use. The first of these (Chapter Three) 

examined the proportion of children aged between 0 to 18 who utilised mental health 

services between 1980 and 2010. The results showed a trend for increasing mental 
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health service use during this period. The second study (Chapter Four) explored how 

estimates of the prevalence of children with mental health problems differ when 

obtained from a survey cohort and a comparable population cohort. The prevalence of 

mental health problems was highly dependent on the data source utilised.  

Having established an understanding of the proportion of children who utilised 

mental health services, Chapter Five aimed to build on previous risk factors research by 

simultaneously analysing risk factors for children’s first mental health diagnosis. Risk 

factors were considered from the context of the child, family and community. Factors 

that characterised the environment in which children developed were associated with a 

greater magnitude of risk of a child’s first mental health diagnosis (e.g., parental mental 

health service use) than factors that were inherent to the child (e.g., gender).  

Using a linkage between academic records and population birth records, the 

fourth study (Chapter Six) aimed to provide an understanding of the proportion of 

children who were absent on the day of academic testing, and the characteristics of 

these children. Evaluations of test participation have typically only accounted for 

children enrolled for testing, as the Department of Education does not have access to 

population level birth data. Results demonstrated that students who were absent were 

more likely to have experienced disadvantage and adverse life events.  

The fifth study (Chapter Seven) investigated whether the timing of occurrence of 

risk factors impacted on children’s educational achievement in Year 9. Findings showed 

that the majority of the time-dependent risk factors had a negative impact on reading 

scores if the risk factor occurred prior to students’ Year 3 test. The incorporation of 

attendance rates attenuated a number of risks for both non-Aboriginal and Aboriginal 

children.  

The final study (Chapter Eight) focussed on the association of reading 

achievement with mental health disorders during adolescence. After taking into account 
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a number of risk factors, poor reading achievement was associated with an externalising 

mental health disorder in adolescence, whilst high reading achievement was associated 

with an internalising disorder.  

The final chapter discusses the impact of risk factors on the mental health and 

academic outcomes of children in terms of theoretical, clinical and policy implications. 

Parental mental health service use and child protection involvement were consistently 

found to be risk factors for poor educational and mental health outcomes. Therefore, a 

collaborative approach between agencies in the provision of support for children and 

their families is important. 
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Preface 

 

 

Poor mental health is known to impact on children’s developmental trajectories 

in areas such as physical health and education, and may have lasting consequences 

(Patel, Flisher, Hetrick, & McGorry, 2007). Investigations have focussed on analysing 

the impact of risk factors at the level of the child, family and community on children’s 

mental health outcomes, but have rarely examined the contribution of risk factors (e.g., 

school attendance, or academic outcomes) from the school context. Research has 

suggested that poor mental health may impact on children’s educational trajectories 

(McLeod & Fettes, 2007), but how educational outcomes contribute to mental health 

outcomes is not clear, particularly when mental health diagnoses are split into 

diagnostic groups (e.g., internalising and externalising mental health disorders). 

The studies presented in this thesis utilised unique population level linked 

administrative data, which were made available through the Western Australian Data 

Linkage Branch. As these data are collected by a number of government departments, 

the data were rich in information regarding the different levels of the environment in 

which children developed. The data that were provided were longitudinal in nature and 

provided information regarding demographic, health, academic and child protection 

outcomes for children, demographic and health information for their parents, and 

community level indicators of socioeconomic disadvantage and residential remoteness 

of the area in which children were born. This enabled the simultaneous analysis of the 

risks associated with such factors for poor academic and mental health outcomes. There 

were a number of advantages associated with the use of such data, including: the data 

being free from biases such as reporting, recall and selection biases (which may arise in 

longitudinal cohort studies due to attrition); the inclusion of information regarding at-

risk families, who are typically difficult to capture in survey cohorts; the ability to 
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analyse trends of mental health service use, and the consideration of trends in the 

context of policy implementation; the ability to link data from a survey cohort to their 

administrative data to evaluate the differences in the prevalence of mental health 

problems ascertained from both data sources; the ability to precisely determine the 

timing of occurrence of risk factors in relation to the academic or mental health 

outcomes under consideration. 

The studies presented in this thesis examined a series of questions which firstly 

provided the necessary contextual understanding in regards to the extent of mental 

health service utilisation and participation in academic testing during the study period. 

The second series of research questions involved investigations regarding the risk 

factors for poor educational outcomes and mental health outcomes for children. After 

accounting for a number of sociodemographic risk factors, the central finding of this 

thesis was that parental mental health service use and child protection involvement are 

significant risk factors for both poor academic outcomes and poor mental health, 

regardless of when these events occurred. In the final analysis, which examined the 

risks for poor mental health associated with reading achievement, it was found that 

reading performance in the bottom 20% of the cohort was associated with an increased 

risk of an externalising disorder, whilst reading performance in the top 20% of the 

cohort was associated with an increased risk of an internalising disorder. These findings 

suggest that all agencies can play an important role in the early detection of risk factors 

associated with childhood mental health disorders. Additionally, the findings emphasise 

the importance of collaboration between agencies to ensure that children and families 

are provided with adequate support to minimise the risk of poor education or mental 

health outcomes.  

This thesis is presented as a collection of papers in a format suitable for 

publication. At the time of submission, Chapter Six was under review at the Journal of 
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Educational Research for Policy and Practice, and Chapters Three, Four, Five, Seven 

and Eight have been prepared for publication. Chapter One presents a literature review 

which provides a rationale for the investigations presented in this thesis. Chapter Two 

describes the history of data linkage, and the data used in this study. Chapter Three 

examines the prevalence and trends of children aged between 0 and 18 with a mental 

health service use between 1980 and 2010. Chapter Four examines the prevalence and 

trends of children with a mental health problem ascertained from a survey cohort and a 

comparable population level cohort. Chapter Five presents an investigation into the risk 

factors for children’s first mental health diagnosis by simultaneously accounting for 

child, family, and community level risk factors. Using a unique linkage between 

academic testing data from the Department of Education, and records indicating a 

population birth cohort from the Department of Health, Chapter Six is an investigation 

into the proportion of children who were absent from academic testing and the 

characteristics of these children. Chapter Seven investigates the impact of the timing of 

occurrence of risk factors on children’s Year 9 reading achievement, and Chapter Eight 

investigates the relationship between different levels of reading achievement and 

internalising and externalising mental health disorders in adolescence. Finally, Chapter 

Nine provides a summary of the findings from the presented studies, and a critical 

discussion regarding the theoretical, clinical and policy implications of the findings. 
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Chapter One 

Literature Review  

 

Context of the Research Question 

A major and important contributor to children’s wellbeing is their mental health. 

Poor mental health can impact on children’s physical health, and their ability to engage 

and learn. If unaddressed, poor mental health may have long lasting consequences 

(Australian Institute of Health & Welfare, 2012; Belsky, Ruttle, Boyce, Armstrong, & 

Essex, 2015; Costello, Egger, & Angold, 2005; Costello, Foley, & Angold, 2006; Currie 

& Stabile, 2006; Erskine et al., 2015; Insel & Fenton, 2005; Poulton, Moffitt, & Silva, 

2015), such as the adoption of poor coping strategies that continue into adulthood (e.g., 

engaging in risky behaviours), and early termination of schooling, which in turn, is 

associated with a reduced number of employment opportunities. The impact of poor 

mental health cannot be understated, and in recent years, has become a public health 

concern, with reports investigating the global burden of diseases finding that 

neuropsychiatric disorders are a major contributor to ‘years lost due to disability’ for 

adolescents worldwide (Gore et al., 2011). 

The recognition of the importance of mental health, particularly during the 

childhood years, has resulted in a number of studies examining the prevalence of 

childhood mental health disorders. These studies have typically guided the development 

of intervention strategies and government policies aimed at decreasing the number of 

children experiencing mental health disorders. Given the importance of mental health 

for child development, researchers have attempted to identify the risk factors for poor 

mental health. However, due to the difficulty of recruiting large samples of children for 

such research, many studies have focussed on investigating children’s mental health 

outcomes in the context of single or a small number of life adversities, rather than 
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multiple adversities, which may be more reflective of actual life circumstances (Kessler, 

Davis, & Kendler, 1997).  

Given that a large proportion of children’s development is experienced through 

participation, learning and interaction at school (The World Health Organisation, 2000), 

the relationship between childhood mental health and educational outcomes is also of 

great interest. Research has suggested that poor mental health may impact on children’s 

educational trajectories, but how educational outcomes contribute to mental health 

outcomes is not clear, particularly when mental health diagnoses are split into 

diagnostic groups (e.g., internalising and externalising mental health disorders). 

The aims of the following review are fourfold. The first is to provide an 

understanding of the prevalence of mental health disorders for children and the 

difficulties associated with the measurement of prevalence. Second, Bronfenbrenner’s 

(1994) and Jessor’s (1992) theory regarding children’s developmental contexts, 

including the importance of the school context, will be discussed. The third aim is to 

explore the current knowledge in regards to the risk factors for a mental health 

diagnosis, and some of the limitations associated with current research, and finally, 

current research on the nature of the relationship between educational achievement, 

specifically reading achievement and mental health outcomes, will be evaluated. 
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Mental Health 

Mental health has been described by the World Health Organisation as “A state 

of well-being in which every individual realises his or her own potential, can cope with 

the normal stresses of life, can work productively and fruitfully, and is able to make a 

contribution to her or his community” (The World Health Organisation, 2014). In 2004, 

a series of studies conducted by the World Health Organisation to investigate the global 

burden of diseases estimated that 361.4 million people were affected by a range of 

mental health disorders worldwide (Mathers, Fat, & Boerma, 2008). The report by 

Mathers et al. (2008) predicted that unipolar depression, psychoses and alcohol use 

disorders were among the 20 leading causes of disability, and predicted unipolar 

depression to become the largest contributor to the average loss of health by 2030. 

The extent to which children are affected by mental health disorders has also 

been of interest, with research indicating that the median age of onset of mental health 

disorders typically occurs between adolescence and early adulthood (Erskine et al., 

2015; Kessler et al., 2007). A recent mental health inquiry found that approximately two 

thirds of Western Australian adults who have experienced anxiety or a mood disorder, 

experienced their first episode prior to 21 years of age (Commissioner for Children and 

Young People, 2011).  

Whilst there have been studies investigating the prevalence and risk factors for 

poor mental health in the Australian population, it is important to note that there are 

large gaps in the understanding of child health, developmental, and educational 

outcomes between the non-Aboriginal and Aboriginal populations (Dudgeon, Milroy, & 

Walker, 2014). In Australia, Aboriginal people are disproportionately represented in 

various indices of disadvantage, such as lower incomes, and higher child mortality rates 

(Dudgeon, Wright, Paradies, Garvey, & Walker, 2014). Due to such differences in 

experiences and demographics, it is important to consider the outcomes for non-
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Aboriginal and Aboriginal children separately. In particular, findings specific to 

Aboriginal children will better inform policy makers on the areas that are most in need 

of attention. 

 

Experiences of Mental Health for Aboriginal Young People in Australia 

For Aboriginal Australians, the term ‘mental health’ is not widely accepted 

within their communities (Aboriginal and Torres Strait Islander peoples; herein referred 

to as Aboriginal; Garvey, 2014). For Aboriginal people, the notion of ‘mental health’ 

may be better described as ‘social and emotional wellbeing’, due to the fact that the 

latter term is less stigmatising, more positive, and provides a more holistic 

representation of health (Garvey, 2014). Experiences of good health and good social and 

emotional wellbeing are often related to connectedness to land and communities, which 

is an important contributor to an Aboriginal person’s sense of identity. Australia has a 

complex history of colonisation during which Aboriginal people experienced 

widespread trauma, dispossession of land, disempowerment, and racism. A number of 

laws that were passed were oppressive in nature, and restricted the rights of Aboriginal 

people (Dudgeon, Wright, et al., 2014). As the whole population of Aboriginal people 

were affected by these laws, the impact of such oppression is still felt by the current 

generation, a large proportion of which continue to experience poorer health (including 

mental health), greater levels of disadvantage, lower incomes, higher child mortality 

rates, higher rates of child protection notifications, shorter life expectancy, and lower 

levels of educational achievement than their non-Aboriginal peers (Dudgeon, Wright, et 

al., 2014). Further, it has been suggested that Aboriginal people additionally experience 

a greater number of life-stressors (Australian Institute of Health and Welfare, 2011). In 

2008, the Council of Australian Governments pledged to reduce the disadvantage 

experienced by Aboriginal people in six key areas, including life expectancy, childhood 
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mortality rates, access to early childhood education in remote communities, educational 

outcomes (academic achievement, as well as school completion), and employment 

outcomes.  

Although the notion of ‘social and emotional wellbeing’ is preferred, the term 

‘mental health’ will be used throughout this thesis as the literature has documented 

measures of mental health, and because this thesis will utilise mental health records 

provided by the Department of Health. It has been suggested that mental health 

describes a subset of the experiences captured within the notion of social and emotional 

wellbeing (Shepherd, Li, Mitrou, & Zubrick, 2012). 

 

The Prevalence of Mental Health Disorders: How is Mental Health Measured? 

Two predominant methods have been utilised to measure the prevalence of 

mental health disorders, with the first being through structured diagnostic interviews, 

and the second, through administrative records of mental health service use.  

Prevalence of mental health disorders estimated through structured 

diagnostic interviews. The prevalence of mental health disorders estimated through the 

use of structured diagnostic interviews provides evidence of the extent to which 

children are in need of mental health services. These instruments are utilised in both 

cross-sectional surveys, and in longitudinal birth cohort studies.  

International estimates. Through the use of structured diagnostic tools, 

Costello, Burns, Angold and Leaf (1993) noted that  mental health disorders were 

estimated to affect approximately 20% of children regardless of the tool or sampling 

methods that were utilised. Examination of more recent studies regarding the prevalence 

of mental health disorders shows that the observations of Costello et al. have largely 

remained true. Specifically, mental health disorders have been typically recorded to 

affect around 14-20% of the child population, despite the fact that studies have 
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examined cohorts of varying age ranges, utilised different diagnostic tools, and varying 

lengths of study period (Erskine et al., 2015). Further, this finding has been consistently 

found for children in a number of studies worldwide, including the Mental Health 

Module (The BELLA Study) within the National Health Interview and Examination 

Survey in Germany (Ravens-Sieberer et al., 2008), The Great Smoky Mountains Study 

of Youth (Costello et al., 1996), and the Christchurch Health and Development Study 

(Fergusson & Horwood, 2001). There were a few exceptions, with the 12-month 

prevalence of mental health disorders for 21-year-olds in the Dunedin Multidisciplinary 

Health and Development Study and the Christchurch Health and Development Study 

being elevated at 40% and 42% respectively. Estimates in Alberta, a state in Canada 

were even higher. Specifically, over a one year period between 2008 and 2009, 

approximately 62% of youth who sought assistance from physicians (general 

practitioners and specialists) were identified to have at least one mental health condition 

(Cui, Twilley, Bukutu, Werk, & Lamba, 2012). Where inconsistencies have occurred, 

biases associated with the recall of mental health experiences and differences in the 

measurement tools that were utilised have been suggested as potential reasons.  

National and state estimates. Within Australia, a number of cross-sectional 

mental health surveys have utilised structured diagnostic interviews to assess the 

prevalence of mental health disorders in children, including two national mental health 

surveys (Lawrence et al., 2015; Sawyer et al., 2000), and a state-wide survey which 

assessed a number of developmental outcomes, including mental health (Western 

Australian Child Health Survey (WACHS); Zubrick et al., 1997). These surveys all used 

structured diagnostic tools to assess mental health, with the first national survey and the 

WACHS utilising the Child Behavioural Checklist, and the second national survey 

utilising the Diagnostic Interview Schedule for Children, Version IV. 
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Despite the number of years separating the two national surveys, both found that 

approximately 14% of children and adolescents were affected by mental health 

disorders in the 6-month (for the survey conducted in 2000) and 12-month (for the 2015 

survey) period preceding administration of the survey. Although the proportion of 

children who were found to be affected by mental health disorders remained stable over 

this time period, the more recent survey found that a greater proportion of children 

sought assistance from mental health services for their difficulties. Other reports 

utilising data from the Australian Bureau of Statistics and the Australian Institute of 

Health and Welfare have found that up to 24% of young adults aged 15 years and over 

had been diagnosed with a mental health disorder in 2007 (Access Economics, 2009).  

Few studies have investigated the prevalence of mental health disorders for 

Aboriginal children. The Western Australian Aboriginal Child Health Survey 

(WAACHS) was a state-wide study which examined the developmental, health 

(including mental health) and academic outcomes of a random sample of 5289 

Aboriginal children. Using data from this survey, Shepherd et al. (2012) found that 24% 

of Aboriginal children aged between 4 and 17 years were at risk of emotional or 

behavioural difficulties as measured by the Strengths and Difficulties Questionnaire, 

and additionally found that increasing socioeconomic disadvantage was associated with 

a greater likelihood of being at risk of emotional or behavioural difficulties. 

Trends in prevalence ascertained from structured diagnostic interviews. 

Longitudinal birth cohort studies investigating the prevalence of mental health problems 

have also utilised survey designs to assess trends in the prevalence of mental health 

disorders. Whilst such studies have found  approximately 14-20% of children to be 

affected by mental health disorders, findings regarding trends in the prevalence of such 

disorders have been mixed, as some researchers have suggested that prevalence rates 

have increased over time (Atladottir et al., 2015; Collishaw, Maughan, Goodman, & 
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Pickles, 2004; Olfson, Druss, & Marcus, 2015), but others have suggested that rates 

have remained stable (Costello, Erkanli, & Angold, 2006; Kessler et al., 2005). The lack 

of agreement regarding trends in the prevalence of mental health disorders between 

studies may be due to the limitations associated with such survey designs. These 

limitations include recall bias, where the recall of a mental health event may be more 

likely when the interview occurs close in time to a mental health episode (Simon & Von 

Korff, 1995), selection bias due to logistic restrictions, such as the ability to only sample 

those with a residential address, and those who are English-speaking (Insel & Fenton, 

2005), and attrition, which is typically characterised by families who are at risk of poor 

outcomes, including poor mental health outcomes (de Graaf, Bijl, Smit, Ravelli, & 

Vollebergh, 2000). A further complication of examining the prevalence of mental health 

disorders for children is that informants may be either the parent or the child. The 

second national survey of youth mental health disorders in Australia found that a 

discrepancy in prevalence rates existed between the reporting of mental health 

symptoms by parents of children, and reporting from the children themselves (Lawrence 

et al., 2015). Specifically, only 1.9% of the reports by the adolescents and parents or 

carers reflected agreement, and a greater prevalence of depression was found from self-

reports (7.7%) compared to parent or carer reports (4.7%).  

Prevalence of mental health disorders estimated through population 

administrative data. The second method which may be used to estimate the prevalence 

of mental health disorders is through the use of administrative records of mental health 

service use. Population administrative data are data that are routinely collected by 

government agencies and include information on the demographics, and a range of 

outcomes (such as health and educational outcomes), of the population. Whilst the use 

of population administrative data has not been as widespread as the use of structured 

diagnostic interviews in the assessment of the prevalence of mental health disorders, the 
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use of administrative data may be complementary to the survey methodology. For 

assessment of the prevalence of mental health disorders, the administrative data that are 

utilised consists of the records of mental health service use. As such, estimates produced 

from the use of administrative data are an indication of the extent to which mental 

health services are utilised. The prevalence of mental health disorders ascertained 

through records of mental health service use is vitally important for the planning and 

provision of mental health services. The limitations which are associated with survey 

designs, such as recall bias and attrition may be overcome by using these data. An 

additional benefit of these data is that they capture information regarding all possible 

mental health diagnoses, in contrast to the structured diagnostic instruments, which are 

typically restricted to detecting a smaller range of mental health disorders (Regier et al., 

1998). As such, trend analyses of the prevalence of mental health service use may be 

beneficial in enabling the investigation of the impact of government initiatives on all 

mental health service use. For example, Tansella, Balestrieri, Meneghelli, and Micciolo 

(1991) used data from a psychiatric register to investigate the effects of a mental health 

reform in Verona on mental health service use. One of the primary aims of the reform 

was to encourage individuals to utilise community based mental health care, and the 

analysis of the data from the psychiatric register showed that the reform had the desired 

effect. Tansella et al. further suggested that evaluations of the efficacy of policies 

should be continually monitored through the use of administrative data, and that such 

evaluations are particularly useful for future planning. Consequently, investigations 

utilising administrative records may provide insight into how mental health services 

have been utilised over time, and whether increasing proportions of the population are 

accessing services.  

International and national estimates. The use of linked population 

administrative data to ascertain the prevalence of mental health problems is rare, due to 
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the small number of countries that have linked administrative data for the purposes of 

research and monitoring. Of that small number, the majority have investigated the 

prevalence of certain mental health diagnostic groups, rather than all mental health 

diagnoses (e.g., depression; Cleary, Burchill, Magoon, & Martens, 2004). One study 

that has examined the prevalence of mental health service use for all mental health 

diagnostic groups, focussed on service use by parents in Western Australia (O’Donnell 

et al., 2013). O’Donnell et al. found that the prevalence of prior mental health service 

use by parents had increased between 1990 and 2005 for both mothers (from 76 per 

1000 births in 1990 to 131 per 1000 births in 2005) and fathers (from 56 per 1000 births 

in 1990 to 88 per 1000 births in 2005). 

Comparison of estimates. The use of survey data and population level 

administrative data are both important for the estimation of the prevalence of mental 

health disorders. However, these two methods have been found to yield different 

prevalence estimates. Comparisons of prevalence estimates obtained from survey 

studies and those obtained from population administrative data report differences in 

prevalence of up to 19% (Costello et al., 1993). Using the same study sample, Cleary et 

al. (2004) examined the difference between the prevalence estimates obtained from 

these two data sources by comparing the survey and administrative record data of the 

same study sample. Findings showed that the proportion of people who qualified for a 

diagnosis of depression was the same for both data sources, however, the individuals 

who met criteria based on the survey questionnaire were not the same individuals who 

were diagnosed by clinicians as indicated by their administrative health records. This 

suggests that there may be a proportion of parents and youth who do not seek assistance 

for mental health difficulties, and consequently, a proportion of youth who are not 

formally diagnosed. This may result in under-estimates of the prevalence of mental 

health disorders in the administrative data. 



 

11 

 

Thus, the literature regarding the prevalence of childhood mental health 

disorders point to a number of inconsistences which may be clarified through the use of 

both population level administrative data and survey data, particularly if these two data 

sources pertain to the same birth cohort. The population data can provide the prevalence 

of mental health service use for children aged between 0 and 18. Trends indicated by 

such studies may provide information as to whether government policies have had an 

impact on the patterns of mental health service use. Comparison of a birth cohort’s 

administrative mental health records with their survey data may also provide further 

insight into how the estimates obtained from each data source differ from each other, 

and may provide a more comprehensive understanding of how the prevalence of mental 

health disorders have changed over time. 

 

Developmental Contexts of Children 

It has been established that good mental health outcomes are reliant on both an 

individual’s genes and the environment in which they develop. As genes are inherited, 

and cannot be altered, the environment in which the child develops assumes importance 

for the implementation of prevention strategies and interventions for mental health 

problems. To highlight the importance of the surrounding environment for children’s 

development, Bronfenbrenner (1986) reviewed studies of separated twins. Where 

studies provided information about the environment in which the twins grew up, he 

recalculated the correlations of the twin’s Binet IQ scores (Bronfenbrenner, 1975). He 

found that twins who lived in similar environments were more likely to have similar IQ 

scores than twins who lived in dissimilar environments. Bronfenbrenner suggested that 

these findings provided evidence of the contribution of the environment to children’s 

development. More recent studies have also pointed to the possible genetic contribution 
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to the development of mental health disorders (Gatt, Burton, Williams, & Schofield, 

2015). 

The inclusion of the surrounding environment in the investigation of children’s 

health outcomes has developed into a research paradigm, which integrates a number of 

research fields in addition to psychology in order to create an interdisciplinary approach 

to investigating developmental outcomes (Jessor, 1993). Such models of developmental 

outcomes include Bronfenbrenner’s socioecological theory of development, which 

proposes that the interactions that impact on the development of children occur not only 

between children and their immediate families, but also between children and their 

schooling environments, their community, and also between their parents and the 

community (Bronfenbrenner, 1986, 1994). 

Building on Bronfenbrenner’s socioecological theory of development, Jessor 

(1993) proposed a more simplified model in which the child was central, and was 

surrounded by four major developmental contexts. These contexts include the family, 

their neighbourhood (or community), their school environment, and the larger cultural 

environment in which the child is embedded (illustrated in Figure 1). The cultural 

context in the model refers to factors in the more distal environments which may 

influence the development of the child, such as government policies. This model further 

proposes that children’s developmental contexts are dynamic and may change over 

time. 
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Figure 1. Model of development proposed by Jessor (1993), in which the child is 

central. Figure modified from Jessor, R. (1993). Successful adolescent development 

among youth in high-risk settings. American Psychologist, 48(2), 117-126. 

 

Interaction of the factors within the socioecological context of the child. A 

commonality of the socioecological developmental models described in the previous 

section is that all the different levels embedded in the models were proposed to be 

highly complex, bidirectional, and that interactions between factors may directly or 

indirectly influence each other (Jessor, 1992). An example of the interaction of these 

factors was highlighted by Jessor in an examination of how risk factors in the 

environment surrounding adolescents may increase their propensity for risky behaviour 

(i.e., behaviour which may compromise their development and health). Jessor suggests 
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that all adolescents are at risk of engaging in such behaviour, however, whether or not 

adolescents do so may be determined by a combination of environmental factors. 

An example of the interaction between factors on the child level and factors on 

the community level are studies regarding socioeconomic gradients of health (e.g., see 

review by Hertzman, 1999). The socioeconomic gradient of health refers to the 

correlation between a country’s income distribution and health outcomes, such as life 

expectancy. In a review by Hertzman (1999), income equality of a country was found to 

be highly correlated to the average life expectancy of the country. Therefore, when 

income distribution is unequal (i.e., steep gradients), individuals who experience 

socioeconomic disadvantage are more likely to experience poor health outcomes. 

Hertzman suggested that this finding may be present because greater equality in income 

distribution may equate to a larger proportion of individuals being able to afford health 

care, nutritious food, and housing; in essence, equating to a larger proportion of the 

population having access to goods and services which enable their needs to be met. In 

turn, fulfilled needs may be associated with improved health outcomes. Cycles of 

disadvantage work in a similar manner. For example, families who experience 

socioeconomic disadvantage may not be able to afford to fulfil the needs of the family 

members as easily as families who do not experience such disadvantage (Dohrenwend 

et al., 1992; Mcleod & Shanahan, 1996; Repetti, Taylor, & Seeman, 2002). Such needs 

may include reduced access to health care, reduced extra-curricular activities, and an 

increased need for children to cease attendance at school early in order to seek 

employment (Aikens & Barbarin, 2008). These students who finish school early may 

have less employment opportunities and be employed in lower paying jobs, which may 

perpetuate the cycle. Families who experience disadvantage on one level are more likely 

to experience a number of disadvantages. However, it is not impossible to break the 

cycle of disadvantage; Werner and Smith (1982) showed that those who do, typically 
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experience less chronic conditions. Such examples demonstrate how disadvantage may 

be transferred down through generations, and that individuals are not born with equal 

opportunity. It also demonstrates the complexity and potential impact of environmental 

risk factors on children’s developmental outcomes. 

Given that parents play an integral role in a child’s upbringing, factors at the 

family level also impact upon children’s outcomes. For example, poor parental mental 

health may impact on children’s development from infancy to adolescence (Huntsman, 

2008). A review by Huntsman (2008) suggested that parental mental health disorders 

are associated with an increased risk of children’s social and behavioural difficulties, 

mental health distress, and for a proportion, child protection involvement, juvenile 

offences, and suicidal behaviour. Based on the literature regarding the possible 

pathways between parental mental health distress and poor developmental outcomes, 

Huntsman emphasised the potential influence that environmental interactions may have 

on this relationship. These interactions included complex family environments (e.g., 

family conflicts), genetic risk factors for poor mental health, and difficulties with 

parenting, which may impact on the development of interpersonal functioning and the 

coping mechanisms of the children involved. The interaction of children’s poor coping 

with such environments may lead to increased conflict or stress. Whilst this is a 

simplified description of the potential pathway between parental difficulties and 

children’s outcomes, it provides an understanding of how interactions between 

community, family and child level factors may affect children’s developmental 

outcomes. 

The school environment is also a context which plays an important role in the 

developmental outcomes of children, as children spend a significant portion of their 

developmental years at school, and this environment may consist of factors which aid, 

or pose risks to, healthy development (Patel, Flisher, Hetrick, & McGorry, 2007; World 
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Health Organization, 2014). Sound relationships between children may help develop 

social skills, which are an important protective factor for future mental health, whilst 

experiences of bullying may be detrimental to mental health (Patel et al., 2007). Further, 

the mastery of skills and knowledge may have benefits for the development of positive 

self-esteem and self-efficacy (Masten, Best, & Garmezy, 1990).  Despite theories of 

developmental health suggesting that the school context is an important contributor to 

children’s mental health, a proportion of the research investigating the relationship 

between education and mental health outcomes has focussed on populations with 

learning difficulties. Such research has suggested that children with learning difficulties 

are more likely to experience poor mental health (Maughan, Rowe, Loeber, & 

Stouthamer-Loeber, 2003). Less is known about the relationship between a range of 

academic achievement scores (i.e., low and high achievement) and mental health 

outcomes in the general population. However, this is an important issue as there may be 

children who do not qualify as having a learning difficulty, and yet, may be at risk of 

future mental health difficulties. Thus, such research may inform public health 

approaches to preventing mental health problems. 

In summary, the theory regarding the importance of socioecological contexts on 

children’s development suggests that the environments in which children develop, 

inclusive of their personal, family, school, and community environments all play an 

important role in their wellbeing. As few studies have investigated the role of the school 

environment on children’s mental health within the general population, the next section 

will provide an outline regarding the importance of education, with a particular focus on 

the educational system in Australia. 
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Education and the schooling context 

The importance of education stems from the fact that a large proportion of 

children’s developmental progress occurs through participation, learning and interaction 

at school (The World Health Organisation, 2000). The school experience fosters 

children’s social development, as well as the development of important cognitive 

abilities, such as problem solving and reading (Best et al., 2013). Children build on 

these skills throughout the period of their education, with the extent to which these 

skills are developed and maintained typically assessed through measures of academic 

achievement (Jimerson, Egeland, & Teo, 1999). Poor academic achievement may be 

associated with problems at the levels of the individual, the school, and the population. 

For example, at an individual level, poor achievement may lead to a range of poor 

outcomes, such as absenteeism, and/or dropping out of school early, which, in turn, may 

impact on the individual’s educational trajectories and employment opportunities 

(Hancock, Shepherd, Lawrence, & Zubrick, 2013).  Within the school context, poor 

academic achievement may lead to behavioural difficulties (e.g., the association 

between poor reading and behavioural problems; Spira & Fischel, 2005), which may 

also impact on the learning environment for other students. Finally, poor educational 

outcomes may have an impact at the population level, as education is integral to a 

community’s employment rates, health and the development of human capital 

(Grossman, 2000). The completion of secondary and tertiary levels of education is not 

only important in developing a society with a knowledgeable work force and educated 

civilians, but educational attainment can lead to further personal development, thus 

bringing satisfaction in life (Kessler, Foster, Saunders, & Stang, 1995; Powdthavee, 

Lekfuangfu, & Wooden, 2015). 

The measurement of educational outcomes in Australia. Students’ 

educational achievement is typically measured for a number of reasons. These include: 
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to monitor and report on academic achievement over time; to evaluate the effectiveness 

of educational systems; and to analyse factors which may contribute to different 

academic trajectories among populations of students in order to ensure equity in the 

educational system (Best et al., 2013; Gutman, Sameroff, & Cole, 2003). However, it 

has been suggested that the overarching aim of academic testing is to inform policy to 

improve educational outcomes (Best et al., 2013). Educational outcomes may be 

assessed through a number of measures, such as whether or not students completed 

schooling, whether or not students dropped out of school, the age at which this 

occurred, and scores attained on educational assessments. Whilst educational outcomes 

in the form of scores are measured at the international, national and school level, this 

thesis will focus on the national assessment tools that have been utilised in Western 

Australia, and Australia more broadly. 

Factors influencing educational outcomes, achievement scores and 

educational trajectories. Due to the importance of education for children’s later life 

opportunities, an understanding of how the environment impacts upon children’s 

learning is critical. Studies investigating the risk factors for poor educational outcomes 

have defined “outcomes” using different indicators (e.g., school completion and school 

attendance Audas & Willms, 2001; McLeod & Fettes, 2007), but a large proportion 

have utilised academic achievement scores obtained at one point in time, as well as 

scores obtained over time (e.g., Gutman et al., 2003; Jimerson et al., 1999). With the 

advancement of statistical techniques, more recent research investigating the risk factors 

for poor educational outcomes has utilised study designs such as multilevel modelling. 

Multilevel modelling has provided this field of research with the ability to take into 

account in the longitudinal data, the clustering of achievement scores of individual 

students, and the clustering of students within different schools.  
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Studies investigating the risk factors for poor educational outcomes have 

typically utilised longitudinal study cohorts, with actual school grades, or scores 

obtained from standardised academic tests as the outcome variable. This body of 

research also takes into account the socioecological model proposed by Bronfenbrenner 

(1986; 1994); specifically, it notes that the environment in which a child develops 

consists of a number of levels, is complex, and is one that interacts with the child as 

they develop over time. Regardless of whether studies focus on populations of children 

who are at risk (e.g., Aikens & Barbarin, 2008; Jimerson et al., 1999), or on different 

educational periods (e.g., also with at-risk students; Egeland & Abery, 1991) or the 

whole schooling period (Gutman et al., 2003; Roos et al., 2006), researchers have 

consistently found that a combination of risk factors at the family, community and 

school level are predictive of poor educational outcomes. Family factors that have been 

considered include parental mental health and wellbeing and family resources (e.g., 

number of books and resources), whilst factors on the community level have included 

the socioeconomic status of the community in which the family resides, and school 

factors have included the socioeconomic status of the school. It has been suggested that 

children’s educational trajectories may be set on a path prior to the start of school, and 

that the path of such trajectories remains stable throughout children’s schooling years 

(Entwisle, Alexander, & Olson, 2005; Stanovich, 1986). Entwisle et al. suggested that 

this stability may be due to a combination of reasons, including the observation that the 

socioeconomic status of the school in which children attend rarely changes over time, 

and because the progression of schooling is dependent on the accumulation of 

knowledge. If a child’s schooling progress and skills are ‘behind’ their peers at the 

beginning of their schooling careers, this deficit may then increase over time.  

Research investigating the risk factors for different educational trajectories has 

also highlighted how cycles of disadvantage may be perpetuated through the schooling 
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system. Children from disadvantaged family backgrounds have been observed to have 

less exposure to schooling and reading material prior to the start of school, which, in 

turn, is predictive of educational trajectories. Aikens and Barbarin (2008) suggested that 

these children are also more likely to attend schools with less socioeconomic resources, 

and a higher proportion of students from disadvantaged backgrounds. As disadvantage 

is closely associated with poor educational outcomes, a large proportion of these 

children may have difficulty with school work and require assistance from the teacher; 

thereby reducing the amount of time that the teacher has with the whole class. Falling 

behind in school work, in combination with complex socioecological backgrounds, may 

lead to poor general school outcomes, and therefore, difficulty in breaking out of 

disadvantage. 

Although the findings regarding risk factors for poor education have been 

consistent, there are a number of limitations to such research. These include the short 

follow-up periods of some studies, resulting in trajectories that only describe several 

years of schooling. Additionally, for some studies, predictors were only measured at the 

beginning of the study period, rather than being measured throughout the study period 

(Gutman et al., 2003). Such designs therefore assume that the risks at the beginning of a 

child’s life remain the same throughout their development, and are incongruent with 

Bronfenbrenner’s proposal that changes may be observed in these environments over 

time. A study by Perlman and Fantuzzo (2010), which looked at the impact of the 

timing of occurrence of risk factors, found that children’s educational outcomes were 

impacted differently, depending on when the onset of a risk factor occurred. Such 

findings also highlight the contribution of, and the dynamic nature of the environment 

in which children develop. 

Participation in schooling. Attendance at school is integral for students’ 

learning. Poor attendance at school may be indicative of difficulties either outside (e.g., 
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difficulty with getting to school because of the distance the student lives from the 

school) or within the schooling context (e.g., experiences of bullying, difficulty with 

school work). Examination of the attendance data of Western Australian public school 

students between 2008 and 2012 showed that attendance rates were generally stable 

throughout children’s schooling lives, however, rates appeared to vary by the level of 

socioeconomic advantage which characterised the area in which their school was 

located (Hancock et al., 2013). Whilst there are no acceptable levels of absence from 

school, the risk of poor educational outcomes increases with increasing rates of absence. 

Specifically, severe risk has been associated with an absence rate of 60% or more 

(Hancock et al., 2013). 

Student absence on the day of academic testing is problematic not only for 

students and teachers, as they consequently do not receive feedback regarding their 

academic ability in reference to the school population, but also for the government, who 

may use academic achievement scores to inform decisions regarding policy 

development. As the policies that are aimed at improving students’ educational 

outcomes are based on academic achievement scores obtained from testing, it is 

imperative to monitor the proportion of students who participate in academic testing. It 

has been suggested that students who do not participate in testing are more likely to 

have a higher general absence rate from school (Hancock et al., 2013), and that these 

students are also more likely to have experienced disadvantage, and poorer health 

(Kearney, 2008). Using population level administrative data which linked birth, health 

and educational records, Roos et al. (2006) found that organisations which reported on 

educational outcomes based only on students who participated in testing (rather than the 

whole population of eligible students), were more likely to overestimate the 

performance of the population. Additionally, students who did not participate in testing 

were less likely to complete school, and appeared to have experienced socioeconomic 
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disadvantage. These findings suggest that the current data gained from national 

academic testing alone may be limited, and students who are already vulnerable may be 

further disadvantaged, as they are not represented in such data.  

Academic achievement for non-Aboriginal and Aboriginal children. 

Western Australia administered standardised academic testing on all students who were 

in Years 3, 5, and 7, between 1999 and 2007 (inclusive). This test was known as the 

Western Australian Literacy and Numeracy Assessments (WALNA), and was 

developed in order to assess children’s literacy and numeracy against nationally 

established and acceptable levels. In 2008, the WALNA was replaced with a national 

standardised test, known as the National Assessment Program – Literacy and Numeracy 

(NAPLAN), with students in Years 3, 5, 7 and 9 participating. The NAPLAN assesses 

skills in the areas of numeracy, reading, writing, and language conventions such as 

punctuation and grammar. The NAPLAN was developed such that scores could be 

compared to national standards, as well as compared across the states and territories of 

Australia. 

In 2006, the Western Australian Aboriginal Child Health Survey (WAACHS) 

described the levels of academic achievement for Aboriginal students in the Western 

Australian Literacy and Numeracy Assessment (Zubrick et al., 2006). The WAACHS 

reported that between 2001 and 2004, 52 to 77% of Aboriginal children reached their 

Year 3 benchmarks in areas of numeracy, spelling, writing and reading, however, fewer 

children reached their Year 7 benchmarks (ranging between 36 and 43%). Zubrick and 

colleagues found a large discrepancy in the proportion of Aboriginal children reaching 

benchmarks compared to the proportion of all students in the population reaching the 

same benchmarks. The proportion of children in the general population reaching 

academic benchmarks was found in Year 3 to be between 81 and 95%, and for Year 7, 

between 76 and 85%. Such findings highlight the differences that exist in academic 
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achievement for non-Aboriginal and Aboriginal children. Gray and Beresford (2008) 

further reported that differences in academic achievement were even more apparent in 

rates of high school completion. 

The Council of Australian Governments has since recognised the differences in 

academic achievement between Aboriginal and non-Aboriginal students, and have 

implemented strategies to bridge the gap. Acknowledging the importance of early 

childhood learning, one of their key targets has been to improve access to early 

childhood education, with a second key target of halving the gap in numeracy, reading 

and writing achievements. As risk factors for poor health and social outcomes are 

highly complex and interrelated, improving the educational outcomes of students may 

help alleviate some of the stresses associated with other risk factors, particularly for 

Aboriginal families and children. 

 

Risk factors for poor mental health 

Similar to the risk factors for children’s poor educational outcomes, it has been 

suggested that risk factors for poor mental health outcomes may also arise from a 

number of levels within the socioecological context in which the child develops (Jessor, 

1992). This section will explore how specific factors within the developmental context 

of the child may influence mental health. 

Risk factors for poor mental health at the child level. Risk factors for poor 

mental health on the child level may either be inherent to the child (e.g., gender, birth 

weight or gestational age), or experiences that the child has had, which impact on their 

development (e.g., having a medical history of a chronic disease, having experienced 

maltreatment). 

Gender. As summarised in a review by Afifi (2007), gender differences in 

mental health disorders have been frequently reported. Additionally, the influence of 
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gender appears to impart different effects for different developmental stages. An 

example provided by Afifi included the observation that the onset of Conduct Disorder 

occurs primarily during childhood, and boys are more likely to be diagnosed with 

Conduct Disorder than girls. However, girls are more likely to be diagnosed with Mood 

Disorders, such as depression and anxiety, as well as eating disorders during the 

adolescent phase. Afifi also reported that societal expectations of the two genders are 

associated with different kinds of pressure which may lead to subsequent mental health 

disorders. Gender differences in mental health help seeking behaviour have also been 

observed, with females more likely than males to utilise mental health services. Girls 

are also more likely to experience depression and engage in suicidal thoughts and 

attempts than males, however males are more likely to complete suicide (Afifi, 2007). 

Birth weight percentiles by gestational age. Low birth weight has been 

associated with a number of neurodevelopmental difficulties, including developmental 

delays, and functional delays (Vohr et al., 2000). Additionally, a meta-analysis which 

examined academic outcomes of children who were born with low birth weight found 

that these children were more likely to have poorer achievement scores across a number 

of academic subjects, such as mathematics, spelling and reading, as well as poorer 

executive functioning skills (e.g., problem solving), and increased attention difficulties 

(Aarnoudse-Moens, Weisglas-Kuperus, van Goudoever, & Oosterlaan, 2009). Whilst 

there have been numerous studies that have found that low birth weight is associated 

with poorer developmental outcomes (Aarnoudse-Moens et al., 2009; Vohr et al., 2000), 

Roberts and Lancaster (1999) have suggested that both birth weight and gestational age 

need to be accounted for in such research. Roberts and Lancaster developed birth weight 

by gestational age percentiles. O’Keeffe, O’Callaghan, Williams, Najman and Bor 

(2003) utilised the percentiles described by Roberts and Lancaster, and found the same 

effects, that is, children who were born with low birth weight percentiles for their 
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gestational age were more likely to have increased learning difficulties and attentional 

problems. 

Medical history of chronic diseases. Children who have had a medical history 

of a chronic disease are additionally at risk of mental health disorders compared to 

children who have not had such medical histories (Cadman, Boyle, Szatmari, & Offord, 

1987). Although there is a broad spectrum of chronic diseases (National Centre for 

Classification in Health, 2000), the Australian Institute of Health and Welfare (AIHW; 

2012) focussed on three major groups of chronic diseases, including childhood cancers, 

asthma and diabetes. The AIHW reported that these conditions were National Health 

Priority Areas due to their potential impact on the health and everyday functioning of 

children. The effect of chronic diseases are often not only physical, but may additionally 

impact on children’s social development, whether through reduced interaction with 

peers due to an increased need for medical attention and/or exclusion from peer groups 

due to children being ‘different’ from others (Cadman et al., 1987). Such experiences 

may lead children to develop negative beliefs about themselves. The perpetuation of 

negative beliefs and low self-esteem over time may lead to poor mental health. 

Child maltreatment. The evidence for the association between child 

maltreatment and subsequent mental health disorders has been mixed. Some studies 

have found child maltreatment to be associated with a number of mental health 

disorders, such as post-traumatic stress disorder (PTSD), and mood disorders (Mills et 

al., 2013; Scott, Smith, & Ellis, 2010), however, other studies have suggested that once 

a number of sociodemographic factors have been taken into account, the relationship 

between child maltreatment and mental health may be attenuated (Horwitz et al., 2001). 

Risk factors for poor mental health at the parental or family level. Parents 

and the family context play an important role in the development of children. It is in this 

context that children develop the skills required to prepare them for interactions in 
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environments other than the family setting (Repetti et al., 2002). Additionally, the 

family context that parents create may become the ‘secure base’ in which children are 

equipped with skills to enable them to temporarily leave to explore other environments 

and relationships (e.g., school), with the understanding that they can return to a family 

base and caretakers who will provide unconditional care (Marvin, Cooper, Hoffman, & 

Powell, 2002). A number of factors on the parental or family level may reduce parents’ 

ability to provide this secure environment, including: young parental age, parental 

mental health disorders, and family discord. 

Parental age. Numerous studies have observed an association between parental 

age at the time of their child’s birth, and a number of developmental outcomes for their 

children (Brooks-Gunn & Furstenberg, 1986; Fall et al., 2015; Shaw, Lawlor, & 

Najman, 2006). A large proportion of studies focus on young maternal age, and have 

suggested that young age in mothers, particularly those under 20 years, is associated 

with a number of poorer child development outcomes. These include, lower birth 

weight, increased health problems in early childhood, increased behavioural problems, 

poorer academic attainment, and an increased risk of mental health disorders (Brooks-

Gunn & Furstenberg, 1986; Shaw et al., 2006). There are several theories for this 

association, with most suggesting that this pattern may reflect cycles of disadvantage, 

whereby a large proportion of teenage mothers also experienced poverty as children, 

were more likely to have dropped out of school early, and therefore had less 

opportunities (Brooks-Gunn & Furstenberg, 1986). As such, it is possible that for some 

young mothers, the associated disadvantage may impact on their child’s outcomes, 

whether it may be due to increased stress, or reduced access to services which may 

benefit the child. Therefore, the association between teenage motherhood and poor 

developmental outcomes (including children’s poor mental health) is more likely due to 

the disadvantage that the young mothers may have experienced, rather than their actual 
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age (Shaw et al., 2006). In terms of parenting practices, the review by Brooks-Gunn and 

Furstenberg also suggested that younger mothers were more likely to be less stimulating 

and engaged with their children than older mothers. 

The effect of young fathers on children’s development has not been examined as 

thoroughly as the effect of having a young mother. However, it has been suggested that 

the association between adolescent fatherhood and children’s outcomes bear similarities 

to those identified for teenage mothers (Sipsma, Biello, Cole-Lewis, & Kershaw, 2010). 

Parental mental health disorders. Whilst a proportion of mental health 

disorders in children may be due to genetic contributions, it has been established that 

the mental health environment in which children develop may also confer risk (Rutter & 

Quinton, 1984). Parents with mental health difficulties may experience additional 

challenges when caring for their young children, and the nature of the parent-child 

relationship may change over time with children increasingly taking on a caring role for 

their parents (Huntsman, 2008). Maternal mental health difficulties in particular, may be 

associated with a disruption to attachment (Atkinson et al., 2000), and the degree of 

attachment security may be predictive of children’s future mental health. Rutter and 

Quinton additionally reported that parents with mental health disorders were more likely 

to have disruptive relationships with their spouses, which, in some circumstances, may 

be associated with family discord, family violence, and involvement of child protection 

agencies. These challenges, which are associated with parental mental health disorders, 

are also associated with the development of mental health disorders in children. 

Family discord. Situations of family discord, family violence, or persistent 

conflict between parents have been reported to impact on the mental health of children 

(Repetti et al., 2002; Rutter & Quinton, 1984; Shaw et al., 2006). Such family dynamics 

may impact on children’s mental health through an interaction between the environment 

created by the family discord and any genetic vulnerabilities of the child (Repetti et al., 
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2002). Persistent conflict may also create insecure environments for children as they 

develop. Children may also learn from the dysfunctional relationships and coping styles 

modelled by parents. The implementation of these behaviours in environments other 

than the family context (e.g., in the school setting) may exacerbate the isolation of the 

child, and compound the impact of the lack of secure relationships within the family 

environment. 

Risk factors for poor mental health at the community level. The following 

section will describe two contributing factors at the community level which may affect 

children’s development. These factors are socioeconomic disadvantage (Hertzman, 

1999; McLoyd, 1998), and government policies that may impact upon the child.  

Community level disadvantage. Disadvantage, also known as low 

socioeconomic status, or poverty, is related to a number of risk factors that have already 

been described, as well as a range of poor developmental outcomes for children, 

including poor mental health (McLoyd, 1998). Socioecological theories have posited 

that risk factors are typically found to co-occur, rather than to exist in isolation, and this 

is consistent with findings regarding the effect of socioeconomic disadvantage on 

children’s mental health. Specifically, it has been suggested that there is a complex 

interplay between economic and social relationships, which may subsequently impact 

upon the psychological wellbeing of adults, parents and their children (Hertzman, 

1999). McLoyd (1998) also suggested that socioeconomic disadvantage may translate to 

disadvantage in other areas of life, for example, a decreased likelihood of school 

completion, lower paying jobs, and for children, reduced access to facilities that may be 

beneficial for their development, such as parks, libraries and development centres. The 

stress and strain of financial difficulties, and not being provided with the best learning 

opportunities, may also impact on the development of children’s skills. Such findings 

illustrate the complex interplay between the environment and development, and 
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converge with research regarding educational trajectories, in which trajectories appear 

to be determined prior to children starting school. Children growing up in environments 

characterised by socioeconomic disadvantage may experience increased stress 

compared to children growing up in more advantaged areas (McLoyd, 1998). Early 

exposure to stress may put children at an increased risk of mental health difficulties. 

For Aboriginal children and families, a combination of factors across the 

domains of socioeconomic characteristics, housing and community safety influence 

mental health (Australian Institute of Health and Welfare, 2011). These domains are 

highly interrelated, and factors within each may contribute to differing levels of 

advantage or disadvantage. Such factors include the degree of school completion, 

employment, income, housing stability, and community safety. It has been reported that 

Aboriginal children and families face an increased number of life stressors, compared to 

their non-Aboriginal peers (Australian Institute of Health and Welfare, 2011). The 

report by the Australian Institute of Health and Welfare (2011) suggested that the 

Aboriginal population is “over-represented in the lowest income bracket”. Compared to 

non-Aboriginal people, Aboriginal children and families are more likely to experience 

poor housing, such as having restricted access to basic household facilities (e.g., 

washing facilities and safe waste removal), overcrowding in the housing, and higher 

rates of poor health behaviours, such as smoking. Poor housing is associated with a 

number of other factors which may impact on their socioeconomic resources. For 

example, overcrowding has been associated with poorer physical and mental health, as 

well as educational outcomes. Poor educational outcomes, in turn, may affect 

employment opportunities. Given the inter-relatedness of these factors, it is likely that 

experiences of disadvantage in one domain, are associated with disadvantages in other 

domains. An understanding of how these risk factors interact and how cycles of 

disadvantage and poverty may be transmitted through generations is integral to a better 
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understanding of how health outcomes, and specifically mental health outcomes, may 

be improved for Aboriginal people. 

Government policies which may have influenced mental health. A brief history 

of mental health service provision in Australia has been provided by Rosen (2006). The 

deinstitutionalisation of mental health services in Australia occurred primarily between 

1950 and 1960. However, deinstitutionalisation was not accompanied by an increase in 

mental health service provision within the community. Instead, an increase in private 

psychiatric practices and in-patient mental health service use was observed. It was not 

until the First National Mental Health Strategy devised in 1992 and implemented in 

1993 that there was an increase in community-based mental health services. There have 

been four National Mental Health Plans since 1993, each covering a five year period. 

There was also a Council of Australian Governments National Action Plan on Mental 

Health, which functioned between 2006 and 2011. 

In 2001, the importance of the General Practitioner in providing the community 

with mental health care was recognised through the establishment of the “Better 

Outcomes in Mental Health Care”. Within this initiative, General Practitioners were 

able to refer individuals to mental health professionals, with individuals eligible for up 

to 12 sessions of therapy per year with the aim of learning focussed psychological 

strategies. Under this initiative, individuals were also eligible for 12 group therapy 

sessions per year. 

To encourage individuals to seek mental health assistance in the community, the 

“Better Access” initiative was introduced in 2006, which aimed to improve access to 

community-based mental health services by providing financial rebates for the first ten 

sessions when individuals were referred to a private mental health service. Individuals 

who utilised the Better Access initiative were not eligible for the Better Outcomes 

initiative.  
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In the 2000’s, public mental health campaigns, such as those by BeyondBlue 

were introduced, which aimed to increase the public’s understanding of common mental 

health problems, such as depression and anxiety, and to normalise help-seeking. Not for 

profit organisations, such as Headspace, which targeted adolescents, were also 

introduced.  

The introduction of these initiatives demonstrates the immense change that 

mental health services in Australia have undergone since the 1950’s. These initiatives 

and public health strategies have lessened the stigma or shame that has been historically 

associated with mental health difficulties, and the notion that “there is no health without 

mental health” (Prince et al., 2007) is becoming more publically recognised. The extent 

to which the implementation of these initiatives has impacted upon mental health 

service use, however, is still unknown. 

Risk factors for poor mental health in the context of the schooling 

environment. As discussed above, the schooling context also plays an important role in 

the development of children. A number of reports have suggested that children’s 

mastery of skills and knowledge is an important factor in predicting physical and mental 

health (World Health Organization, 2014). Additionally, processes that occur within the 

schooling context, such as the development of relationships, support by the school to 

encourage learning, any instances of bullying, and academic achievement, may 

influence mental health (Patel et al., 2007). 

Reading achievement. Although academic achievement is measured in a 

number of learning domains, the development of reading skills may be particularly 

important. The United Nations Educational, Scientific and Cultural Organisation 

(UNESCO), as well as other studies (e.g., Zubrick & Taylor, 2015, p. 2), have 

suggested that literacy, which is underpinned by reading and writing skills, is a 

“fundamental human right”, and is integral to further learning, employment 
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opportunities, the improvement of health, quality of life, equality in society and the 

connection and the transfer of knowledge worldwide (United Nations Educational 

Scientific and Cultural Organisation, 2005).  

Although many studies have shown a relationship between learning difficulties, 

particularly reading difficulties, and poor mental health (Maughan et al., 2003), the 

relationship between reading achievement and mental health in the general population is 

not yet clear. Studies that have investigated this relationship have typically focussed on 

externalising mental health disorders (e.g., attention deficit/hyperactivity, or conduct 

disorders). In a review of the literature, Spira and Fischel (2005) found evidence for 

four possible pathways between poor reading achievement and attention or behavioural 

problems. These included the possibility of poor attention preceding poor reading 

outcomes, poor reading preceding poor attention and behavioural problems, the 

presence of a bi-directional relationship, and the possibility of an attenuation of the 

relationship between reading achievement and behavioural problems, after accounting 

for sociodemographic factors. Fewer studies have investigated the relationship between 

reading achievement and internalising behaviours, although Maughan, Rowe, Loeber 

and Stouthamer-Loeber (2003) found a relationship between poor reading and 

subsequent low mood, and Grills-Taquechel, Fletcher, Vaughn and Stuebing (2012) 

found a bidirectional relationship between poor reading and anxiety. A study by Suldo, 

Shaunessy and Hardesty found that perceived stress in high achieving students was 

associated with both externalising and internalising mental health disorders, suggesting 

that the relationship between academic achievement and poor mental health may not be 

limited to those who are struggling academically. However, Suldo et al. did not directly 

examine the relationship between reading achievement and subsequent mental health. 

Therefore, the relationship between different levels of reading achievement and 

subsequent mental health disorders is not well understood. Further understanding of this 
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relationship may inform a population based approach to reducing the risk of mental 

health disorders. This, in turn, could minimise the possibility of future mental health 

problems, as reading achievement may be considered a modifiable risk factor compared 

to other risk factors, such as those on the family level. 

Limitations of current research on risk factors for poor mental health. 

Research investigating risk factors for poor mental health have typically utilised 

longitudinal survey data based on birth cohort designs. Such study designs involve the 

enrolment of a study cohort, which is then followed from birth and assessed on a 

number of outcomes at subsequent follow-up studies. The investigation of risk factors 

for poor mental health assumes that any factor that may confer risk of poor mental 

health must occur prior to poor mental health. However, longitudinal birth cohort 

designs rely on participants recalling the occurrence of any risk factors. Similar to the 

limitations associated with the calculation of the prevalence of mental health disorders, 

there may be difficulty in recalling the exact timing of events, particularly if the 

antecedent (i.e., risk factor) and the outcome (i.e., poor mental health) occurred closely 

in time (Simon & Von Korff, 1995). As such, researchers have cautioned the 

interpretation of results if recall is utilised (Kazdin, Kraemer, Kessler, Kupfer, & 

Offord, 1997; Wille, Bettge, & Ravens-Sieberer, 2008). Additionally, questions 

regarding mental health and risk factors for children are typically answered by the 

parents, and there is some evidence to suggest that parents may rate children’s 

difficulties differently to how children rate their own difficulties, particularly when 

dealing with mental health (Lawrence et al., 2015). Additionally, the assessment of risk 

factors may include sensitive questions which individuals may feel uncomfortable in 

answering. 

A second limitation concerns the combination of risk factors that are considered 

in studies examining the predictors of poor mental health. Whilst most studies take into 
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account risk factors from the level of the child, family and community (e.g., Wille et al., 

2008), few studies have been able to examine a wide range of risk factors 

simultaneously, and few have examined whether poor academic achievement (i.e., risk 

factors from the context of the school) is additionally associated with poor mental health 

within the general population. 

 

The Potential Contribution of Data Linkage 

Data linkage is the “bringing together from two or more different sources, data 

that relate to the same individual, family, place or event” (Holman et al., 2008, p. 767). 

It typically involves the linkage of population level administrative data, which is pre-

collected by government agencies, but also has the capacity to link research data bases, 

such as data collected from longitudinal birth cohorts.  

The population level administrative data sets that are available through data 

linkage provide numerous research benefits. First, such data is based on the whole 

population, which therefore reduces the sampling biases that may be present for survey 

data (e.g., selection bias). Additionally, data from the whole population means that 

information from families who are typically considered to be ‘at risk’ of dropping out of 

longitudinal survey studies is also included. In terms of cost, the utilisation of such data 

for research purposes may be a cost-effective method as they are already pre-collected 

by government agencies. 

There are strict ethics and security protocols in regards to the use of population 

administrative data, and these measures are in place in order to protect the community 

whose data are used from identification (Trutwein, Holman, & Rosman, 2006). The data 

that are provided to researchers are de-identified. This additionally enables researchers 

to more accurately investigate areas of research that may be sensitive in nature. 
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The Current Project 

In summary, the current review of the literature on the prevalence of, and risk 

factors for, poor mental health in children has led to several conclusions. There may be 

differences between prevalence estimates of mental health disorders, depending on the 

data source utilised, however, trends in mental health prevalence ascertained through 

population level linked administrative data may provide additional insight into how 

government policies have impacted on mental health service use. Research into the risk 

factors for childhood mental health disorders has shown the environment to be an 

important contributor, but the complexity of the interrelationships of the risk factors and 

the timing of their occurrence have led to methodological difficulties in such 

investigations. The schooling context may be an environment that plays an important 

role in the development of children’s mental health, however, the association between 

educational achievement and children’s mental health within the general population has 

not been comprehensively evaluated. Further, the extent to which these issues may 

differ for non-Aboriginal and Aboriginal children is not yet known. 

This project was fortunate to have had access to linked population level 

administrative data, which was made available through the Western Australian Data 

Linkage Branch. As the data were provided through multiple government agencies, the 

data were rich in information regarding the different levels of the environment in which 

children developed and represented a unique opportunity to address the questions posed 

above in relation to children’s mental health. Additionally, the data that were available 

were longitudinal in nature, and followed the cohort from birth (between 1991 and 

2002) until 2010. The nature of such data maximises the ability to simultaneously take 

into account the complex environments in which children develop, as well as the timing 

of occurrence of risk factors in the investigation of the contributors to poor mental 

health for children. Using these data, the aim of this project was to examine the 
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relationship between childhood mental health and educational outcomes, whilst taking 

into account risk factors from the level of the child, parents, and community. 
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Thesis overview – Outline and Aims 

 

Outline of thesis 

Following the review of the literature, Chapter Two provides details about Data 

Linkage, the Western Australian Data Linkage Branch, and the data sets that were 

utilised for this project. 

The studies in Chapters Three, Four and Five aimed to:  

1. Investigate the extent to which children’s mental health services were utilised 

between 1980 and 2010 (Chapter Three), 

2. Evaluate the difference between prevalence estimates ascertained through the 

population level data and survey data provided by one single birth cohort 

(Chapter Four), 

3. Investigate the environmental risk factors for children’s poor mental health 

outcomes (Chapter Five). 

The latter half of the project focussed on the factors that contribute to poor 

reading achievement, and the relationship between reading achievement and children’s 

mental health. Chapters Six to Eight specifically aimed to: 

1. Investigate the patterns of participation in Year 9 academic testing (Chapter 

Six), 

2. Investigate the impact of the timing of risk factors on Year 9 reading outcomes 

(Chapter Seven), and 

3. Investigate whether reading outcomes are predictive of adolescent mental health 

disorders (Chapter Eight).  

The final chapter contains the General Discussion (Chapter Nine) which 

presents a complete summary of the findings from this thesis. Theoretical, clinical and 

policy implications of the findings are discussed, as well as the strengths and limitations 
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of the research. Potential areas for future research are also described. The research 

findings have the ability to further inform prevention and intervention strategies for 

poor mental health, based on information derived from the entire population. 

 

  



 

39 

 

References 

Aarnoudse-Moens, C. S. H., Weisglas-Kuperus, N., van Goudoever, J. B., & 

Oosterlaan, J. (2009). Meta-analysis of neurobehavioral outcomes in very preterm 

and/or very low birth weight children. Pediatrics, 124(2), 717–728. 

Access Economics. (2009). The economic impact of youth mental illness and the cost 

effectiveness of early intervention. Canberra: Access Economics. 

Afifi, M. (2007). Gender Differences in Mental Health. Singapore Medical Journal, 

48(5), 385–391. http://doi.org/10.1177/0020764010390431 

Aikens, N. L., & Barbarin, O. (2008). Socioeconomic differences in reading trajectories: 

The contribution of family, neighborhood, and school contexts. Journal of 

Educational Psychology, 100(2), 235–251. 

Atkinson, L., Paglia, A., Coolbear, J., Niccols, A., Parker, K. C. H., & Guger, S. (2000). 

Attachment security: A meta-analysis of maternal mental health correlates. Clinical 

Psychology Review, 20(8), 1019–1040. 

Atladottir, H. O., Gyllenberg, D., Langridge, A., Sandin, S., Hansen, S. N., Leonard, H., 

… Parner, E. T. (2015). The increasing prevalence of reported diagnoses of 

childhood psychiatric disorders: a descriptive multinational comparison. European 

Child and Adolescent Psychiatry, 24(2), 173–183. 

Audas, R., & Willms, J. D. (2001). Engagement and dropping out of school: A life-

course perspective. Hull, Québec. 

Australian Institute of Health & Welfare. (2012). A picture of Australia’s children 2012. 

Canberra: Australian Institute of Health & Welfare. 

Australian Institute of Health and Welfare. (2011). The Health and Welfare of 

Australia’s Aboriginal and Torres Strait Islander People: An Overview: 2011. 

Canberra: Australian Institute of Health and Welfare. 

Belsky, J., Ruttle, P. L., Boyce, W. T., Armstrong, J. M., & Essex, M. J. (2015). Early 



40 

 

Adversity, Elevated Stress Physiology, Accelerated Sexual Maturation, and Poor 

Health in Females. Developmental Psychology, 51(6), 816–22. Retrieved from 

http://www.ncbi.nlm.nih.gov/pubmed/25915592 

Best, M., Knight, P., Lietz, P., Lockwood, C., Nugroho, D., & Tobin, M. (2013). The 

impact of national and international assessment programmes on education policy, 

particularly policies regarding resource allocation and teaching and learning 

practices in developing countries. Final Report. London: EPPI-Centre, Social 

Science Research Unit, Institute of Education, University of London. 

Bronfenbrenner, U. (1975). Nature with Nuture: A reinterpretation of the evidence. In 

A. Montague (Ed.), Race and IQ (pp. 114–144). New York, United States: Oxford 

University Press. 

Bronfenbrenner, U. (1986). Ecology of the family as a context for human development: 

Research perspectives. Developmental Psychology, 22(6), 723. 

Bronfenbrenner, U. (1994). Ecological models of human development. International 

Encyclopedia of Education, 3(2), 37–43. 

Brooks-Gunn, J., & Furstenberg, F. F. (1986). The children of adolescent mothers: 

Physical, academic, and psychological outcomes. Developmental Review, 6(3), 

224–251. 

Cadman, D., Boyle, M., Szatmari, P., & Offord, D. R. (1987). Chronic illness, 

disability, and mental and social well-being: findings of the Ontario Child Health 

Study. Pediatrics, 79(5), 805–813. http://doi.org/Article 

Cleary, E., Burchill, C., Magoon, J., & Martens, P. (2004). Validation of depression 

definition. In Patterns of regional mental illness disorder diagnoses and service 

use in Manitoba a population-based study (pp. 408–413). Manitoba: Manitoba 

Centre for Health Policy. 

Collishaw, S., Maughan, B., Goodman, R., & Pickles, A. (2004). Time trends in 



 

41 

 

adolescent mental health. Journal of Child Psychology and Psychiatry, 45(8), 

1350–1362. 

Commissioner for Children and Young People. (2011). Report of the inquiry into the 

mental health and wellbeing of children and young people in Western Australia. 

Perth. 

Costello, E. J., Angold, A., Burns, B. J., Stangl, D. K., Tweed, D. L., Erkanli, A., & 

Worthman, C. M. (1996). The Great Smoky Mountains Study of Youth. Goals, 

design, methods, and the prevalence of DSM-III-R disorders. Archives of General 

Psychiatry, 53(12), 1129–1136. 

Costello, E. J., Burns, B. J., Angold, A., & Leaf, P. J. (1993). How can epidemiology 

improve mental health services for children and adolescents? Journal of the 

American Academy of Child & Adolescent Psychiatry, 32(6), 1106–1117. 

Costello, E. J., Egger, H., & Angold, A. (2005). 10-year research update review: the 

epidemiology of child and adolescent psychiatric disorders: I. Methods and public 

health burden. Journal of the American Academy of Child & Adolescent 

Psychiatry, 44(10), 972–986. 

Costello, E. J., Erkanli, A., & Angold, A. (2006). Is there an epidemic of child or 

adolescent depression? Journal of Child Psychology and Psychiatry, 47(12), 1263–

1271. 

Costello, E. J., Foley, D. L., & Angold, A. (2006). 10-year research update review: the 

epidemiology of child and adolescent psychiatric disorders: II. Developmental 

epidemiology. Journal of the American Academy of Child & Adolescent 

Psychiatry, 45(1), 8–25. 

Cui, X., Twilley, L., Bukutu, C., Werk, C., & Lamba, J. (2012). Physician visits by 

Albertan youth. Edmonton, Alberta, Canada. 

Currie, J., & Stabile, M. (2006). Child mental health and human capital accumulation: 



42 

 

The case of ADHD. Journal of Health Economics, 25(6), 1094–1118. 

http://doi.org/10.1016/j.jhealeco.2006.03.001 

de Graaf, R., Bijl, R. V, Smit, F., Ravelli, A., & Vollebergh, W. (2000). Psychiatric and 

sociodemographic predictors of attrition in a longitudinal study The Netherlands 

Mental Health Survey and Incidence Study (NEMESIS). American Journal of 

Epidemiology, 152(11), 1039–1047. 

Dohrenwend, B. P., Levav, I., Shrout, P. E., Schwartz, S., Naveh, G., Link, B. G., … 

Stueve, A. (1992). Socioeconomic status and psychiatric disorders: the causation-

selection issue. Science, 255(5047), 946–952. 

Dudgeon, P., Milroy, H., & Walker, R. (2014). Working Together: Aboriginal and 

Torres Strait Islander Mental Health and Wellbeing Principles and Practice. 

Australia: Commonwealth of Australia. 

Dudgeon, P., Wright, M., Paradies, Y., Garvey, D., & Walker, I. (2014). Aboriginal 

Social, Cultural and Historical Contexts. In P. Dudgeon, H. Milroy, & R. Walker 

(Eds.), Working together: Aboriginal and Torres Strait Islander Mental Health and 

Wellbeing Principles and Practice (2nd ed., pp. 3–24). Perth: Commonwealth of 

Australia. 

Egeland, B., & Abery, B. (1991). A Longitudinal Study of High-Risk Children: 

Educational Outcomes. International Journal of Disability, Development and 

Education, 38(3), 271–287. 

Entwisle, D. R., Alexander, K. L., & Olson, L. S. (2005). First Grade and Educational 

Attainment by Age 22: A New Story. American Journal of Sociology, 110(5), 

1458–1502. 

Erskine, H., Moffitt, T., Copeland, W., Costello, E., Ferrari, A., Patton, G., … Scott, J. 

(2015). A heavy burden on young minds: the global burden of mental and 

substance use disorders in children and youth. Psychological Medicine, 45, 1551–



 

43 

 

1563. 

Fall, C. H. D., Sachdev, H. S., Osmond, C., Restrepo-Mendez, M. C., Victora, C., 

Martorell, R., … Stein, A. (2015). Association between maternal age at childbirth 

and child and adult outcomes in the offspring: A prospective study in five low-

income and middle-income countries (COHORTS collaboration). The Lancet 

Global Health, 3(7), e366–e377. 

Fergusson, D. M., & Horwood, J. L. (2001). The Christchurch Health and Development 

Study: review of findings on child and adolescent mental health. Australasian 

Psychiatry, 35(3), 287–296. 

Garvey, D. (2014). A review of the social and emotional wellbeing of Indigenous 

Australian peoples. Australian Indigenous HealthInfoNet. 

Gatt, J. M., Burton, K. L. O., Williams, L. M., & Schofield, P. R. (2015, January 1). 

Specific and common genes implicated across major mental disorders: A review of 

meta-analysis studies. Journal of Psychiatric Research. Elsevier Ltd. 

Gore, F. M., Bloem, P. J. N., Patton, G. C., Ferguson, J., Joseph, V., Coffey, C., … 

Mathers, C. D. (2011). Global burden of disease in young people aged 10-24 years: 

a systematic analysis. Lancet, 377(9783), 2093–2102. 

http://doi.org/10.1016/S0140-6736(11)60512-6 

Gray, J., & Beresford, Q. (2008). A “formidable challenge” : Australia’s quest for 

equity in Indigenous education. Australian Journal of Education, 52(2), 197–223. 

Retrieved from http://search.informit.com.au/fullText 

Grills-Taquechel, A. E., Fletcher, J. M., Vaughn, S. R., & Stuebing, K. K. (2012). 

Anxiety and reading difficulties in early elementary school: evidence for 

unidirectional- or bi-directional relations? Child Psychiatry and Human 

Development, 43(1), 35–47. 

Grossman, M. (2000). The human capital model. Handbook of Health Economics, 1, 



44 

 

347–408. 

Gutman, L. M., Sameroff, A. J., & Cole, R. (2003). Academic growth curve trajectories 

from 1st grade to 12th grade: effects of multiple social risk factors and preschool 

child factors. Developmental Psychology, 39(4), 777. 

Hancock, K. J., Shepherd, C. C. J., Lawrence, D., & Zubrick, S. R. (2013). Student 

Attendance and Educational Outcomes: Every Day Counts. Telethon Institute for 

Child Health Research. 

Hertzman, C. (1999). Population Health and human development. In D. Keating & C. 

Hertzman (Eds.), Developmental health and the wealth of nations (p. 406). New 

York, United States: The Guilford Press. 

Holman, C. D. A. J., Bass, J. A., Rosman, D. L., Smith, M. B., Semmens, J. B., 

Glasson, E. J., … Watson, C. R. (2008). A decade of data linkage in Western 

Australia: strategic design, applications and benefits of the WA data linkage 

system. Australian Health Review, 32(4), 766–777. 

Huntsman, L. (2008). Parents with mental health issues: Consequences for children and 

effectiveness of interventions designed to assist children and their families. (NSW 

Department of Community Services, Ed.). New South Wales: Centre for Parenting 

and Research NSW Department of Community Services. 

Insel, T. R., & Fenton, W. S. (2005). Psychiatric epidemiology: it’s not just about 

counting anymore. Archives of General Psychiatry, 62(6), 590. 

Jessor, R. (1992). Risk behavior in adolescence: A psychosocial framework for 

understanding and action. Developmental Review, 12(4), 374–390. 

Jessor, R. (1993). Successful adolescent development among youth in high-risk settings. 

American Psychologist, 48(2), 117–126. 

Jimerson, S., Egeland, B., & Teo, A. (1999). A longitudinal study of achievement 

trajectories: Factors associated with change. Journal of Educational Psychology, 



 

45 

 

91(1), 116–126. http://doi.org/10.1037/0022-0663.91.1.116 

Kazdin, A. E., Kraemer, H. C., Kessler, R. C., Kupfer, D. J., & Offord, D. R. (1997). 

Contributions of risk-factor research to developmental psychopathology. Clinical 

Psychology Review, 17(4), 375–406. 

Kearney, C. A. (2008). School absenteeism and school refusal behavior in youth: A 

contemporary review. Clinical Psychology Review, 28(3), 451–471. 

Kessler, R. C., Amminger, G. P., Aguilar-Gaxiola, S., Alonso, J., Lee, S., & Ustun, T. 

B. (2007). Age of onset of mental disorders: a review of recent literature. Current 

Opinion in Psychiatry, 20(4), 359–364. 

Kessler, R. C., Davis, C. G., & Kendler, K. S. (1997). Childhood adversity and adult 

psychiatric disorder in the US National Comorbidity Survey. Psychological 

Medicine, 27(05), 1101–1119. 

Kessler, R. C., Demler, O., Frank, R. G., Olfson, M., Pincus, H. A., Walters, E. E., … 

Zaslavsky, A. M. (2005). Prevalence and treatment of mental disorders, 1990 to 

2003. New England Journal of Medicine, 352(24), 2515–2523. 

Kessler, R. C., Foster, C. L., Saunders, W. B., & Stang, P. E. (1995). Social 

consequences of psychiatric disorders, I: Educational attainment. American 

Journal of Psychiatry, 152(7), 1026. 

Lawrence, D., Johnson, S., Hafekost, J., Boterhoven de Haan, K., Sawyer, M., Ainley, 

J., … Zubrick, S. (2015). The mental health of children and adolescents. Report on 

the second Australian child and adolescent survey of mental health and wellbeing. 

Canberra. 

Marvin, R., Cooper, G., Hoffman, K., & Powell, B. (2002). The circle of security 

project: Attachment-based intervention with caregiver--pre-school child diads. 

Retrieved July 27, 2015, from 

http://www.childcentredpractice.co.uk/Websites/ccp1/Files/Content/1553778/Cricl



46 

 

es of attachment Marvin.pdf 

Masten, A. S., Best, K. M., & Garmezy, N. (1990). Resilience and development: 

Contributions from the study of children who overcome adversity. Development 

and Psychopathology, 2(04), 425. http://doi.org/10.1017/S0954579400005812 

Mathers, C., Fat, D. M., & Boerma, J. T. (2008). The global burden of disease: 2004 

update. World Health Organization. 

Maughan, B., Rowe, R., Loeber, R., & Stouthamer-Loeber, M. (2003). Reading 

problems and depressed mood. Journal of Abnormal Child Psychology, 31(2), 

219–229. 

McLeod, J. D., & Fettes, D. L. (2007). Trajectories of Failure: The Educational Careers 

of Children with Mental Health Problems. American Journal of Sociology. 

Mcleod, J. D., & Shanahan, M. J. (1996). Trajectories of poverty and children’s mental 

health. Journal of Health and Social Behavior, 37(3), 207–220. 

McLoyd, V. C. (1998). Socioeconomic disadvantage and child development. American 

Psychologist, 53(2), 185–204. 

Mills, R., Scott, J., Alati, R., O’Callaghan, M., Najman, J. M., & Strathearn, L. (2013). 

Child maltreatment and adolescent mental health problems in a large birth cohort. 

Child Abuse and Neglect, 37(5), 292–302. 

National Centre for Classification in Health. (2000). The International Statistical 

Classification of Diseases and related health problems, 10th revision, Australian 

Modification (ICD-10-AM). Sydney: National Centre for Classification in Health. 

O’Donnell, M., Anderson, D., Morgan, V. A., Nassar, N., Leonard, H. M., & Stanley, F. 

J. (2013). Trends in pre-existing mental health disorders among parents of infants 

born in Western Australia from 1990 to 2005. Medical Journal of Australia, 

198(9), 485–488. 

O’Keeffe, M. J., O’Callaghan, M., Williams, G. M., Najman, J. M., & Bor, W. (2003). 



 

47 

 

Learning, cognitive, and attentional problems in adolescents born small for 

gestational age. Pediatrics, 112(2), 301–307. 

Olfson, M., Druss, B. G., & Marcus, S. C. (2015). Trends in Mental Health Care among 

Children and Adolescents. New England Journal of Medicine, 372(21), 2029–

2038. Retrieved from http://www.nejm.org/doi/abs/10.1056/NEJMsa1413512 

Patel, V., Flisher, A. J., Hetrick, S., & McGorry, P. (2007). Mental health of young 

people: a global public-health challenge. The Lancet, 369(9569), 1302–1313. 

Perlman, S., & Fantuzzo, J. (2010). Timing and influence of early experiences of child 

maltreatment and homelessness on children’s educational well-being. Children and 

Youth Services Review, 32(6), 874–883. 

http://doi.org/10.1016/j.childyouth.2010.02.007 

Poulton, R., Moffitt, T., & Silva, P. (2015). The Dunedin Multidisciplinary Health and 

Development Study: overview of the first 40 years, with an eye to the future. 

Social Psychiatry and Psychiatric Epidemiology, 50(5), 679–693. 

Powdthavee, N., Lekfuangfu, W. N., & Wooden, M. (2015). What’s the good of 

education on our overall quality of life? A simultaneous equation model of 

education and life satisfaction for Australia.  Journal of Behavioral and 

Experimental Economics , 54, 10–21. 

Prince, M., Patel, V., Saxena, S., Maj, M., Maselko, J., Phillips, M. R., & Rahman, A. 

(2007). No health without mental health. The Lancet, 370(9590), 859–877. 

Ravens-Sieberer, U., Wille, N., Erhart, M., Bettge, S., Wittchen, H., Rothenberger, A., 

… Döpfner, M. (2008). Prevalence of mental health problems among children and 

adolescents in Germany: results of the BELLA study within the National Health 

Interview and Examination Survey. European Child & Adolescent Psychiatry, 17, 

22–33. http://doi.org/10.1007/s00787-008-1003-2 

Regier, D. A., Kaelber, C. T., Rae, D. S., Farmer, M. E., Knauper, B., Kessler, R. C., & 



48 

 

Norquist, G. S. (1998). Limitations of diagnostic criteria and assessment 

instruments for mental disorders: implications for research and policy. Archives of 

General Psychiatry, 55(2), 109–115. 

Repetti, R., Taylor, S., & Seeman, T. (2002). Risky families: family social 

environments and the mental and physical health of offspring. Psychological 

Bulletin. Retrieved from 

http://psycnet.apa.org/?fa=main.doiLanding&doi=10.1037/0033-2909.128.2.330 

Roberts, C. L., & Lancaster, P. A. L. (1999). Australian national birthweight percentiles 

by gestational age. Medical Journal of Australia, 170, 114–118. 

Roos, N., Brownell, M., Guevremont, A., Fransoo, R., Levin, B., MacWilliam, L., & 

Roos, L. (2006). The complete story: A population-based perspective on school 

performance and educational testing. Canadian Journal of Education, 29(3), 684–

705. 

Rosen, A. (2006). The Australian experience of deinstitutionalization: interaction of 

Australian culture with the development and reform of its mental health services. 

Acta Psychiatrica Scandinavica, 113(s429), 81–89. 

Rutter, M., & Quinton, D. (1984). Parental psychiatric disorder: effects on children. 

Psychological Medicine, 14(4), 853–880. 

Sawyer, M. G., Kosky, R. J., Graetz, B. W., Arney, F., Zubrick, S. R., & Baghurst, P. 

(2000). The National Survey of Mental Health and Wellbeing: The child and 

adolescent component. Australasian Psychiatry, 34(2), 214–220. 

Scott, K., Smith, D., & Ellis, P. (2010). Prospectively ascertained child maltreatment 

and its association with DSM-IV mental disorders in young adults. Arch Gen 

Psychiatry, 67(7), 712–719. 

Shaw, M., Lawlor, D. A., & Najman, J. M. (2006). Teenage children of teenage 

mothers: Psychological, behavioural and health outcomes from an Australian 



 

49 

 

prospective longitudinal study. Social Science and Medicine, 62, 2526–2539. 

http://doi.org/10.1016/j.socscimed.2005.10.007 

Shepherd, C. C. J., Li, J., Mitrou, F., & Zubrick, S. R. (2012). Socioeconomic 

disparities in the mental health of Indigenous children in Western Australia. BMC 

Public Health, 12(1), 756. 

Simon, G. E., & Von Korff, M. (1995). Recall of psychiatric history in cross-sectional 

surveys: implications for epidemiologic research. Epidemiologic Reviews, 17(1), 

221. 

Sipsma, H., Biello, K. B., Cole-Lewis, H., & Kershaw, T. (2010). Like father, like son: 

The intergenerational cycle of adolescent fatherhood. American Journal of Public 

Health, 100(3), 517–524. 

Spira, E. G., & Fischel, J. E. (2005). The impact of preschool inattention, hyperactivity, 

and impulsivity on social and academic development: A review. Journal of Child 

Psychology and Psychiatry, 46(7), 755–773. 

Stanovich, K. E. (1986). Matthew Effects in Reading: Some Consequences of 

Individual Differences in the Acquisition of Literacy. Source: Reading Research 

Quarterly, 21220246(4), 360–407. http://doi.org/10.1598/RRQ.21.4.1 

Tansella, M., Balestrieri, M., Meneghelli, G., & Micciolo, R. (1991). 1. Trends in the 

provision of psychiatric care 1979–1988. Psychological Medicine. Monograph 

Supplement, 19, 5–16. 

The World Health Organisation. (2000). Local Action: Creating Health Promoting 

Schools. Information Series on School Health. Geneva: The World Health 

Organisation. 

The World Health Organisation. (2014). Mental health: a state of well-being. Retrieved 

from http://www.who.int/features/factfiles/mental_health/en/ 

Trutwein, B., Holman, C. D. A. J., & Rosman, D. L. (2006). Health Data Linkage 



50 

 

Conserves Privacy in a Research-Rich Environment. Annals of Epidemiology, 

16(4), 279–280. http://doi.org/http://dx.doi.org/10.1016/j.annepidem.2005.05.003 

United Nations Educational Scientific and Cultural Organisation. (2005). Education for 

All Global Monitoring Report: Literacy for life. Paris, France: UNESCO 

Publishing. 

Vohr, B. R., Wright, L. L., Dusick, A. M., Mele, L., Verter, J., Steichen, J. J., … 

Kaplan, M. D. (2000). Neurodevelopmental and Functional Outcomes of 

Extremely Low Birth Weight Infants in the National Institute of Child Health and 

Human Development Neonatal Research Network, 1993–1994. Pediatrics, 105(6), 

1216–1226. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/10835060 

Werner, E., & Smith, R. (1982). Vulnerable But Invincible: A Study of Resilient 

Children and Youth. Vulnerable But Invincible: A Study of Resilient Children and 

Youth. Retrieved from 

http://search.ebscohost.com/login.aspx?direct=true&db=flh&AN=MRB-

FSD0248084&site=ehost-live&scope=site 

Wille, D.-P. N., Bettge, S., & Ravens-Sieberer, U. (2008). Risk and protective factors 

for children’s and adolescents’ mental health: results of the BELLA study. 

European Child and Adolescent Psychiatry, 17(1), 133–147. 

World Health Organization. (2014). Health for the World’s Adolescents: A second 

chance in the second decade. Geneva, Switzerland: World Health Organisation. 

Zubrick, S., Silburn, S., De Maio, J., Shepherd, C., Griffen, J., Dalby, R., … Cox, A. 

(2006). The Western Australian Aboriginal Child Health Survey: Improving the 

Educational Experiences of Aboriginal Children and Young People. Perth. 

Zubrick, S., Silburn, S. R., Gurrin, L., Teoh, H., Shepherd, C., Carlton, J., & Lawrence, 

D. (1997). Western Australian child health survey: education, health and 

competence. Perth, Western Australia: Australian Bureau of Statistics and the 



 

51 

 

TVW Telethon Institute for Child Health Research, 19. 

Zubrick, S., & Taylor, C. (2015). Patterns and Predictors of Language and Literacy 

Abilities 4-10 Years in the Longitudinal Study of Australian Children. PLoS ONE, 

10(9), 1–29. http://doi.org/10.1371/journal.pone.0135612 

 

 

  



52 

 

  



 

53 

 

Chapter Two 

Methodology 

This research is part of the Developmental Pathways Program, which is a project 

based on a collaboration between the Telethon Kids Institute, the University of Western 

Australia and thirteen Government of Western Australia (WA) departments and 

agencies. These government departments include: the Departments of Health, the 

Attorney General, Child Protection and Family Support, Communities, Corrective 

Services, Education, Housing, Aboriginal Affairs, and Treasury, the Disability Services 

Commission, the Mental Health Commission, the School Curriculum and Standards 

Authority and the WA Police. The overall aim of the Developmental Pathways Program 

is to facilitate population level data linkage across the aforementioned departments, and 

to use these data to describe the socioeconomic, geographic, and racial differences in a 

range of developmental outcomes, and to investigate the inter-generational and 

socioecological determinants for those developmental outcomes. 

The current project is a sub-project of the Developmental Pathways Program. 

Using the population level linked administrative data, this project investigates the 

relationship between mental health and educational outcomes (with a focus on reading) 

for students in WA. The aims of this project were to: provide a contextual 

understanding of the proportion of children who utilised mental health services in WA; 

evaluate the difference between prevalence estimates ascertained through the population 

level data and survey data provided by one single birth cohort; investigate the risk 

factors for children’s first mental health service contact; understand the proportion and 

characteristics of students who were absent from academic testing; investigate the 

impact of the timing of occurrence of risk factors for educational outcomes; and 

investigate the relationship between reading achievement and adolescent mental health. 
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This chapter will describe how the population level administrative data sets are 

linked, as well as provide a description of the data sets which were used. Individual 

research chapters will contain a “Methods” section specific to the different research 

questions. 

 

Data Linkage 

The origins of data linkage can be traced back to 1946, when (Dunn, 1946) 

proposed that the linkage of records of significant life events could be important for the 

individuals who contributed records, as well as the health and welfare of the wider 

community. As time passed, a number of factors, including technological 

advancements, consensus amongst researchers regarding the scientific potential in 

unused medical records, and community engagement, gave rise to the development of a 

number of centres around the world, dedicated to the linkage of administrative data.  

Data linkage has since been defined as “the bringing together from two or more 

different sources, data that relate to the same individual, family, place or event” 

(Holman et al., 2008, p. 767). It traditionally involves the linkage of administrative data 

which are collected by the government agencies for other purposes, such as birth 

records, hospitalisations, and mortality records. Such records may also be linked to 

records reflecting access to social services, including, but not limited to, education, 

child protection services, and participation on the electoral roll. Given that these data 

are already collected at a population level, it is a rich data source which provides large 

sample sizes and allows population level analyses of given research questions. Although 

population level administrative data does not capture the level of detail that may be 

sourced from survey data (e.g., “Have you felt sad/depressed in the last 10 days?”), it is 

a method that is free of biases which typically affect survey data (e.g., recall and 

selection biases, attrition), it is comparatively cheap as the data are already collected, it 
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provides years’ worth of longitudinal data, and it captures at-risk populations who are 

typically more prone to attrition in survey studies. 

Despite the benefits associated with the use of population level administrative 

linked data, only a few countries in the world have purpose built data linkage centres. 

Data linkage requires considerable computational resources, not only to set up the 

linked administrative data sets, but also to maintain and update the data. Additionally, 

sound working relationships between researchers, government agencies and members in 

the community are required (Holman et al., 2008). Whilst the implementation of data 

linkage is on the rise, the countries who are predominately involved in data linkage 

include the United Kingdom, the United States, Canada, and Australia. 

 

The Western Australian Data Linkage System (WADLS) 

The Western Australian Data Linkage System (WALDS) has been in operation 

since 1995, and began with the linkage of core data sets which comprised of health 

records. The WADLS now includes linkages of individuals’ records, based on a unique 

identifier, from a number of WA Government departments and agencies, including the 

Departments of the Attorney General, Health, Corrective Services, Child Protection and 

Family Support, Housing, and Education, the School Curriculum Standards Authority, 

the Disability Services Commission, the Mental Health Commission, the WA Police, 

and the Child and Adolescent Community Health Service. In addition to the linkages 

between the above jurisdictions, the WADLS has the capacity to link the administrative 

data to other research databases, such as the longitudinal Western Australian Pregnancy 

Cohort (Raine) Study. 

Data which may be linked include records which refer to the same event for the 

same individual (e.g., records referring to admission, medical procedure, discharge), or 

they may be records referring to different events for the same individual (e.g., birth 
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record, and school attendance). Data in the WADLS are linked based on unique medical 

record numbers (UMRN) if available, names, addresses, date of birth, and gender. Data 

are linked using probabilistic matching, and this linkage process consists of four major 

steps. In the first step, the data are “blocked”, where records are sorted based on either 

the UMRN (if available), or by alphabetical ordering of the records. During this phase, 

techniques such as phonemic compression of names may also be utilised to take into 

account possible misspellings. Techniques such as these allow for the greatest 

probability of two or more records to match in a later step. The second step consists of 

“matching”, where the probability of records referring to the same individual is 

calculated  based on characteristics such as the UMRN (if available), surname, first 

name, date of birth, gender and address. As this process utilises probabilistic matching, 

matches may not be exact, and the probabilities for a match must meet a predetermined 

threshold before a link between the records is established. This “linking” of the records 

represents the third step. Following the linking phase, the fourth and final step in the 

data linkage process involves the clerical checking of records that did not exactly match 

(Gill, Goldacre, Simmons, Bettley, & Griffith, 1993; Holman, Bass, Rouse, & Hobbs, 

1999). For the WADLS, it has been suggested that clerical review may reduce the error 

rate of matching to less than 0.1% (Holman, 2011). Early reviews of the WADLS 

suggested that there was a high match rate overall, and that the proportion of 

demographic data that was missing in the linked data sets was small (Holman et al., 

1999). However, it is important to note that the administrative data sets are a dynamic 

source of data, thus the “core data set” which is already linked in the WADLS is 

continually updated. Studies investigating the accuracy and validity of the data in 

multiple areas of research have found the data sources to be valid and reliable (Holman 

et al., 1999).  
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Given the large number of contributors to the records within the WADLS, the 

conservation of these individuals’ privacy is paramount. The WADLS maintains 

confidentiality and ethical practice in two major ways. First, research proposals must 

undergo rigorous reviews by institutional ethics committees. Second, personal 

identifiers, such as names and addresses are removed from the linked data that are 

issued to the researcher, meaning that the linked data are de-identified. In the past, 

researchers could apply to the WA Government Department of Health for identified 

data to answer research questions, however, with the advent of data linkage the use of 

identifiable data has reduced. 

The WA Department of Health investigated the type of data requested from the 

Department of Health between 1990 and 2003. This study compared the number of 

projects requesting de-identified linked population data, to the number of projects 

requesting identified population data. This study found that the number of projects 

requesting identifiers decreased over time, and the decrease coincided with an increase 

in the requests for de-identified linked population data (Trutwein, Holman, & Rosman, 

2006). Further, the trend in the number of projects requesting identified information has 

continued to decrease over time, in contrast to the increasing number of projects 

requesting de-identified data. Although obtaining individual consent is impractical for a 

large data source such as population level data, the authors suggested that data linkage 

has promoted the conservation of privacy through the reduction in requests for 

identified data. Further, investigations using data from the WADLS have returned a 

significant number of research findings which have resulted in policy reforms and 

changes in clinical practice, thus demonstrating the potential public good that may arise 

through the utilisation of these data (Brook, Rosman, & Holman, 2008). 
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Infrastructure of the WADLS 

The infrastructure of the WADLS consists of core and non-core data sets. Core 

data sets within the WADLS consist of data sets from the Department of the Attorney 

General (Birth Registrations, Death Registrations, and the Western Australian Electoral 

Roll), and the Department of Health (Midwives Notifications, Hospital Morbidity Data 

Collection, Mental Health Information System, Emergency Department, and the 

Western Australian Cancer Registry).  

The non-core data sets are provided by a number of other WA Government 

Departments, and also research databases. The following section will describe all of the 

core data sets within the WADLS, and the non-core data sets in the WADLS that were 

utilised in this thesis. 

Core data set: Department of the Attorney General. 

Birth Registrations. The registration of a birth in WA consists of two steps: 

first, the notification of the birth, and second, the registration of the birth. The 

notification of a birth must occur within one month of the birth, and the notification 

must be made by either the CEO or general manager of the hospital, or the doctor or 

midwife responsible for the professional care of the child’s mother at the time of the 

birth. If there were no doctors or midwives in attendance at the time of the child’s birth, 

then this refers to any person who was in attendance at the birth. Birth registrations are 

required if the child was born in the State, if a court has ordered the birth to be 

registered in this State, or if the child was born en route to WA. The Births, Deaths and 

Marriages Registration Act 1998 (The Act; Department of the Attorney General, 1998) 

states that births must be registered within 60 days, through a form provided by the 

hospital or midwife. The Act also requires both parents to sign the form, but accepts 

forms that are completed by one parent if it is deemed “impractical” for the other parent 
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to sign (for reasons including death, illness, and unwarranted distress caused to obtain 

both parents’ signatures). 

The Birth Registrations data set consists of information regarding all registered 

births in WA, and also contains information regarding the place of birth of the child, 

and demographic information of the mother and father at the time of the birth. Such 

demographic information includes parental age at time of birth, occupation, country of 

birth, marital status, date of marriage and the number of previous children. The Birth 

Registrations data set has been in operation since 1974. 

Death Registrations. Deaths in WA must be registered if the individual is a 

resident of the State, dies in the State, or if the registration is ordered by the State or 

coroner. All deaths must be registered within 14 days of the date of death, and deaths 

are usually notified by the funeral director, or any individual who is responsible for the 

management of the individual’s remains. Information that is required on the death 

registration includes the date of death, age at death, and place of death. Cause of death 

is also recorded and coded. Death registrations are available from 1969 to the current 

date. 

Core data set: Department of Health. 

Midwives Notification System. The Midwives Notifications (MNS) is an 

extensive record of births of live and still born babies over 400 grams in weight or of at 

least 20 weeks of gestation in WA. Records have been collected since 1975, and are 

recorded by the attending midwife at all hospital or home births in WA. The MNS also 

collects information about the mother. This information includes demographic details of 

the mother (e.g., maternal age at the time of the child’s birth, maternal height, marital 

status, ethnic origin), details regarding previous pregnancies (e.g., number of previous 

pregnancies, outcome of previous pregnancies, whether the mother ever had a caesarean 

section), details of the current pregnancy (e.g., whether the mother smoked during the 
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pregnancy, if the mother had any medical treatments for the pregnancy), and any 

medical conditions that were diagnosed before conception or during the current 

pregnancy. Details regarding labour are also included, for example, whether labour was 

spontaneous or otherwise, details regarding augmentation, induction, whether analgesia 

was used, and duration of labour. Information about the newborn includes birth date, 

birth weight, gender, plurality, mass and length of the baby as well as details of any 

complications during pregnancy and labour.  

Hospital Morbidity Data Collection. The Hospital Morbidity Data Collection 

(HMDC) is one of the largest data collections within the Department of Health, and is 

an electronic collection of inpatient records. These records have been collected since 

1970, and consist of records from public and private acute hospitals, public and private 

psychiatric hospitals, and private day surgeries.  Records are structured around the 

notion of a patient’s “Episode of Care”, and therefore, each record consists of 

information relating to admission, any clinical procedures conducted, and information 

regarding the discharge or separation from hospital (Inpatient Data Collections Data 

Integrity Directorate Performance Activity and Quality Division, 2014). 

Clinical codes in the HMDC are coded according to the International 

Classification of Diseases (World Health Organization, 2005). The current HMDC uses 

the 10th Edition of the International Classification of Diseases (Australian Modification; 

National Centre for Classification in Health, 2000). As the HMDC has been collecting 

health information from 1970, several editions of the ICD have been used over time. 

The ICD-8 was utilised between 1970 and December 1978, the ICD-9 was used 

between January 1979 and December 1987, the ICD-9-CM (Clinical Modification) was 

used between January 1988 and June 1999, and the ICD-10AM (Australian 

Modification) was used from July 1999 until the present. Clinical and procedural codes 

are available in the form of the Principal Diagnosis of the episode of care (i.e., the 
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diagnosis that has been identified to be the cause of the hospitalisation), Co-Diagnosis 

of that episode of care (i.e., this code represents the disease that is associated with the 

Principal Diagnosis, and may explain the relationship between Principal Diagnosis and 

subsequent additional diagnoses), additional diagnoses (i.e., conditions or complaints 

that either co-exist with the Principal Diagnosis, or arise during the current episode of 

care), and codes relating to external causes of injuries. Dates of procedures are also 

captured in this data set (Inpatient Data Collections Data Integrity Directorate 

Performance Activity and Quality Division, 2014). 

Demographic information is also collected in the HMDC, and this includes the 

individual’s gender, whether or not the individual identifies as being Aboriginal or 

Torres Strait Islander, whether an interpreter was required, country of birth, and marital 

status. 

Mental Health Information System. The Mental Health Information System 

(MHIS) includes records of all clients of public mental health services (both inpatient 

admission and access to outpatient clinics) and private in-patient services. Data are 

collected from a number of sources. Specifically, outpatient data are collected from 

psychiatric clinics, triage services, community mental health centres, psychiatric day 

centres, and rehabilitation programs. Inpatient data is collected through acute general 

hospitals, and community residential and accommodation support programs. Clinical 

data that are collected include Principal Diagnosis, start and end date of the mental 

health episode, and the date that the individual utilised mental health services. More 

recently, consumer outcome measures, collected on scales such as the Health of the 

Nation Outcome Scales (HoNOS) and the Kessler Psychological Distress Scale (K10) 

have also been documented in the MHIS. 
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Demographic details such as age, gender, marital status, employment status and 

residential postcode are also collected in the MHIS. The MHIS has collected such 

information since 1966. 

Non-core data sets.  

Department for Child Protection and Family Services data set. The 

Department for Child Protection and Family Services began computerised maintenance 

of its form-based data collection in 1989, and by the end of 1993, the system had 

changed entirely so that staff could input data directly into the computer system. The 

system collects data on reports regarding children’s safety, and children who are 

protected by the State. Historically, the data have included categories reflecting Child 

Maltreatment Allegations and Substantiated Allegations (allegations are substantiated 

when “there is sufficient reason to believe that the child has been, or is being, or is 

likely to be, abused, neglected or otherwise harmed” (Australian Institute of Health and 

Welfare., 2013). An introduction of a policy in 1995 led to the aforementioned child 

protection allegation categories being classed as Child Concern Reports, if there was no 

evidence of maltreatment, but continued concern for the child’s welfare (Parton & 

Mathews, 2001). In March 2006, the Department replaced the Child Concern Reports 

and Child Maltreatment Allegation categories with “Concern for Child’s Wellbeing”. A 

level within the category of “Concern for Child’s Wellbeing” includes “Investigation”, 

which is comparable and may be indicative of the former Child Maltreatment Allegation 

category. The data set also provides information regarding care protection orders. Such 

orders may be applied by the Department when staff members believe that all other 

possible options of care have not been successful, and that further intervention is 

required. Types of care that are utilised in Australia include residential care, family 

group homes, home-based care (including relative/kinship care, and foster care), 
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independent living or other facilities (e.g., boarding schools, hospitals) (Australian 

Institute of Health & Welfare, 2014). 

Mandatory reporting of child sexual abuse was implemented in WA in 2004. In 

addition to the collection of child protection related variables, this data set also provides 

demographic information in relation to the child and their family. 

Department of Education: Western Australian Literacy and Numeracy 

Assessments (WALNA). For this project, students’ scores on the reading test of the 

Western Australian Literacy and Numeracy Assessments (WALNA), and the National 

Assessment Program – Literacy and Numeracy (NAPLAN) were used as one of the 

major outcome variables, indicating educational achievement. Reading score was 

chosen as reading skills are typically required for the successful completion of other 

academic tests, as well as in a wide range of life skills, such as problem solving. 

WALNA commenced in 1999 and were developed in order to assess children’s 

literacy and numeracy standards, relative to nationally established and acceptable levels, 

as well as to monitor student performance over time. Children were tested in August of 

each year, and participated when they were in Years 3, 5, and 7. Three sub-tests were 

conducted for each year of testing. Literacy was assessed through reading and spelling 

tests, whilst numeracy was assessed through mathematical questions. As this thesis 

focuses on children’s reading score as the educational outcome, the following sections 

will only describe the reading test. At the Year 5 and 7 levels of the WALNA reading 

test, students were provided with text, and were required to locate stated information 

within the text, be able to categorise the information, and also comprehend captions that 

accompanied figures.  

In addition to academic scores, demographics of the participating student and 

school were also noted. This assessment program was compulsory for government 
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school students, whilst permission had to be obtained from parents of private school 

children for them to participate. 

Schools Curriculum Standards Authority: National Assessment Program – 

Literacy and Numeracy (NAPLAN). WALNA was replaced in 2008 with NAPLAN. 

Similar to WALNA, the NAPLAN is a series of assessments which are administered in 

May of each year, to school aged children in Years 3, 5, 7, and 9 across areas of 

numeracy, reading, writing, and language conventions such as punctuation and 

grammar. Students are assessed according to national standards, and results can be 

compared across the states and territories of Australia. The NAPLAN tests are 

constructed so that the results can be compared over time. 

For the reading test, students are provided with a “magazine” which contains a 

number of text excerpts. Students are required to answer questions that correspond to 

the provided text. Students are assessed on their ability to directly locate information in 

the text, to derive meaning from the text, and apply general knowledge to aid their 

understanding of the text (at higher year levels).  

These data sets provide raw scores for each test, as well as variables indicating 

whether the child participated in each test. Demographic information is also collected, 

and this includes information such as gender, date of birth, year that the child completed 

the assessment, their year level, whether the child (or their family) identifies as 

Aboriginal or Torres Strait Islander, and whether they have a language background 

other than English. 

To enable comparability between the WALNA and the NAPLAN, students’ raw 

reading scores were standardised prior to analyses. Scores were separately standardised 

for each grade (i.e., 3, 5, 7, or 9) per year of test data (i.e., between 1999 and 2010). 

Intellectual Disability Exploring Answers data set. Disability data includes data 

from the Intellectual Disability Exploring Answers (IDEA) database, which is a record 
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of all children with an IQ below 70, or with an observable developmental delay prior to 

the age of 18. Children are identified and registered on the IDEA data set if they are 

identified through the WA Government Department of Education, or if they are referred 

through the Disability Services Commission. Information collected in this data set 

includes the child’s year of birth, gender of the child, diagnosis, and cause of 

intellectual disability. 

Survey data linked to WADLS. 

The Western Australian Pregnancy Cohort (Raine) Study. The Raine Study is 

an ongoing prospective cohort study which invited families to participate when mothers 

were at approximately 18 weeks gestation. Mothers were serially recruited from King 

Edward Memorial Hospital (KEMH) and surrounding health clinics between May 1989 

and November 1991. Children were born between August 1989 and April 1992. 

Mothers were required to have sufficient English proficiency to complete questionnaires 

and interviews, an expectation to deliver at KEMH, and then intention to reside in WA, 

thereby allowing for follow-up. A total of 2868 live births were available for follow-up, 

and parents and children were assessed in a range of areas relating to health and 

development, as close as possible to the child’s 1st, 2nd, 3rd, 5th, 8th, 10th, 14th, 17th, 18th, 

20th and 22nd birthdays (Newnham, Evans, Michael, Stanley, & Landau, 1993). 

Demographic data such as gender, age, parental education and occupation and family 

structure were also collected. This cohort did not include any Aboriginal mothers or 

children. 

 

Policy relevance 

Policy makers and data custodians were consulted throughout each phase of this 

research. Meetings with government representatives occurred every six weeks, and the 

research was discussed. The studies presented in Chapters Three, Five, and Six in 
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particular, were discussed with data custodians, a clinical coder, and were presented to a 

Community and Consumer Reference Group. 

 

Potential limitations 

Whilst there are numerous benefits associated with the use of linked population 

level data, it is important to note that, as with other data sets, there are potential 

limitations involved. These include a lack of general practitioner data relating to mental 

health visits, and also a lack of data regarding private mental health outpatient contacts. 

Therefore, the individuals whose mental health data is used in this research are likely to 

have experienced more severe mental health disorders. Finally, whilst these data are 

likely to provide information relating to individuals across all societal levels, it is 

possible that individuals who are captured in the current data sources are more likely to 

be from low income backgrounds (as data from private mental health services are not 

available). Additionally, these data sources may also miss other individuals who have 

difficulty accessing healthcare, particularly those who live in extremely remote areas of 

the state. Despite these limitations, data linkage provides an extremely rich source of 

data that can be utilised for research. 

 

Data Sets Used in this Thesis 

The above section highlighted the major data sets that are available through the 

WADLS, and those which were utilised in this thesis. The WADLS system also has the 

capacity to link survey data sets to administrative data sets. This thesis additionally used 

survey data that were linked administrative records for participants in the Western 

Australian Pregnancy Cohort (otherwise known as the Raine Study). In this thesis, the 

purpose of this linkage was to compare age specific prevalence of mental health 
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problems in the cohort from the Raine Study and the population of Western Australian 

children. 

 

Study Population for Current Thesis 

Data requested for this thesis were based on two cohorts. For the first and 

second studies, an incidence cohort was utilised. This included all children who 

accessed mental health services in WA between 1980 and 2010, and who were aged 

between 0 and 18. Mental health service use is defined by the codes listed in Appendix 

1. For studies three to six, a birth cohort was utilised. The birth cohort consisted of all 

children born in WA between 1991 and 2002, and these children were identified 

through the Birth Registrations and the MNS. For this birth cohort, parental 

information, such as demographics, and health related service use was also utilised. 

 

Ethical Approval 

This project received ethical approval from the Department of Health Human 

Research Ethics Committee (2011 / 19), the University of Western Australia Human 

Research Ethics Committee (RA / 4 / 1 / 4423) and the Western Australian Aboriginal 

Health Information and Ethics Committee (355-07 / 11). 
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Chapter Three 

Yearly prevalence of Western Australian children with a mental health contact 

between 1980 and 2010 

 

The purpose of the present study was to estimate the yearly prevalence of 

Western Australian children (aged between 0 and 17 years) who had a mental health 

service contact for the study period between 1980 and 2010. In addition, yearly 

prevalence rates for different age-groups, Aboriginal and non-Aboriginal children, and 

type of mental health diagnoses were identified. Examining trends in the proportion of 

children accessing mental health services at least once per year throughout the study 

period is important as it provides an understanding of the extent to which Western 

Australian children are affected by poor mental health. 
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Abstract 

The objective of this study was to investigate the yearly prevalence of children with a 

mental health service contact between 1980 and 2010. This was a retrospective 

population cohort study using de-identified linked administrative data. Participants 

included all children aged 0 – 17 in Western Australia, between 1980 and 2010. The 

yearly prevalence of children with a mental health service contact was estimated. 

Prevalence was analysed by year, method of service delivery, age groups (0-4, 5-9, 10-

14, 15-17 years), mental health diagnostic groups and Aboriginality. The overall 

magnitude of children with at least one mental health service contact per year increased 

between 1980 and 2010. The yearly prevalence of children with a mental health service 

contact increased significantly between 1980 and 1998, and then showed a decline in 

1999 linked to the implementation of the ICD-10AM. Trends were more variable post 

2000. Although trends were variable after 2000, there was an overall increase in the 

yearly prevalence of children with a mental health contact. The results suggest that 

government initiatives aiming to promote treatment and management of mental health 

disorders in the community are having the desired effect, as there were no 

corresponding increases to inpatient mental health service use following such 

implementations. An implication of this study is that increased support for mental health 

service provision is required for the increasing yearly prevalence of children accessing 

mental health services. 
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Yearly prevalence of Western Australian children with a mental health contact 

between 1980 and 2010 

Poor mental health during childhood can impact on children’s developmental 

trajectories (Patel, Flisher, Hetrick, & McGorry, 2007). Consequently, understanding 

the extent to which children are affected by mental health disorders, and whether this is 

changing over time is crucially important for the purposes of planning and ensuring the 

adequate provision of mental health services for children. One method of estimating this 

is by assessing the extent to which mental health services are utilised. A number of 

studies have endeavoured to evaluate the prevalence of mental health service use, 

through longitudinal survey studies of birth cohorts or cohorts of adults. For example, 

Burns et al. (1995) investigated the proportion of children within a cohort who used 

mental health services and found that 16% of the cohort reported mental health service 

use provided by hospitals, outpatient mental health clinics (including detoxification 

units, therapeutic foster care, or private mental health services). However, there are 

several limitations in using such study designs to estimate mental health services use, 

including the small sample sizes available, recall bias that may occur due to participants 

being asked about past mental health service use, and attrition; all of which may result 

in a biased sample. 

Administrative data are service use data that are routinely collected by 

government agencies, and provide an alternative for estimating trends in the prevalence 

of children accessing services, including service use in the mental health sector. Whilst 

these data can be affected by changes in reporting requirements and diagnostic practices 

(Collishaw, Maughan, Goodman, & Pickles, 2004), and may be limited in terms of what 

data are available, there are several benefits of using administrative data. First, these 

data may overcome issues associated with recall bias, because these data are based on 

the clinical information obtained during the service event, which are retained for the 
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purposes of both record keeping, and for research. Second, administrative data may 

overcome bias resulting from attrition. Specifically, attrition is typically characterised 

by individuals who are at risk of poor health outcomes (Young, Powers, & Bell, 2006), 

however, administrative data includes information on most societal groups, including 

those who may be considered to be at-risk. Third, trend analyses of mental health 

service contacts using such datasets can enable the investigation of the impact of 

government initiatives upon service use. For example, Italian researchers investigating 

the effects of mental health reform on mental health service use were able to draw 

conclusions as to whether the reform had the desired effect, and to make 

recommendations (Tansella, Balestrieri, Meneghelli, & Micciolo, 1991). 

A further example of administrative data being used to estimate mental health 

service use in the population comes from a study which investigated the patterns of 

mental health service use by adults who were parents (O’Donnell et al., 2013). This 

study was conducted using Western Australian administrative data. O’Donnell et al. 

found an overall increase of 5.5% in the prevalence of parents with a mental health 

service contact between 1990 and 2005 for mothers, and 1.9% for fathers. These 

findings were suggestive of a true increase in prevalence, as mental health disorders 

related to substance abuse were shown to have increased, coinciding with increases in 

disorders related to substance use found in other studies. The ability to analyse trends 

for mental health diagnostic groups is another advantage of administrative data, as a full 

range of diagnoses is difficult to capture using diagnostic instruments (Regier et al., 

1998). Such findings may influence the planning of future mental health services, 

however, to date, the benefit of using such administrative data sets have not been used 

to assess the trends of mental health service use for children. 

With reports suggesting that a large proportion of children do not seek assistance 

for their mental health disorders due to barriers, such as cost, long waiting lists, and 
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concerns regarding others’ judgements (Demyttenaere et al., 2004; Sawyer et al., 2000), 

it is of even greater importance to understand the current prevalence of children who are 

utilising mental health services, and how mental health service use has changed over 

time. As Western Australia has a comprehensive source of administrative data for 

private and public inpatient and public outpatient mental health service use, this study 

aimed to investigate the yearly prevalence of children with a mental health service 

contact of this type between 1980 and 2010. Given the findings regarding the trends of 

parental mental health service contacts in WA, we expected the yearly prevalence of 

children with a mental health service contact to also show an increase. 

 

Methods 

 

Study Population and Data Sources 

De-identified administrative data recorded between 1980 and 2010 for Western 

Australian children (aged 0 – 17 years) were utilised. These data were extracted from 

the Hospital Morbidity Data Collection (HMDC), and the Mental Health Information 

System (MHIS). The HMDC includes information regarding public and private hospital 

admissions from 1970, and the MHIS contains information regarding public mental 

health outpatient contacts from 1966. The HMDC and MHIS provide diagnostic and 

procedural information for each recorded health event according to the International 

Classification of Diseases (ICD; ICD-9: 1979 – June 1999, ICD-10: July 1999 – 

present) (National Centre for Classification in Health, 2000). 

 

Mental Health Outcomes of Population Cohort  

A mental health service contact was defined as records indicating mental health 

diagnostic codes in the HMDS (public and private inpatient admissions) and MHIS  
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(public outpatient mental health services) according to ICD-9 and ICD-10 respectively: 

290-319, F-codes, intentional self-harm (E950-E959; X60-X84), or mental health 

descriptive codes (codes assigned when the service contact was mental health-related, 

but criteria were not met for a mental health diagnosis). If more than one mental health 

code was recorded, their first recorded diagnosis was considered as their mental health-

related contact for that year in the calculation of yearly prevalence. Comorbid mental 

health diagnoses are represented by a primary diagnosis, and diagnoses in the additional 

diagnostic fields. For the purposes of this study, the primary diagnosis was used.  

To investigate trends in the yearly prevalence of children with different 

diagnoses, diagnostic codes from the ICD-9 and ICD-10 were grouped into relevant 

diagnostic groups (Appendix 1). The grouping of the diagnostic codes were completed 

in consultation with the Mental Health Data Custodian and a consultant psychiatrist. 

The Mental Health Data Custodian had experience working with both the HMDS and 

the MHIS as a clinical coder. These mental health groupings have also been used in a 

study examining the trends and prevalence of parental mental health admissions by 

O’Donnell et al. (2013). 

 

Statistical Analysis 

To ascertain the yearly prevalence of children with a mental health contact, a 

dichotomous variable was generated to indicate whether children had utilised mental 

health services for each year in the study period. Prevalence was calculated by using the 

number of children who utilised services per year as the numerator, and the population 

of children aged 0 – 17 years in Western Australia for that year as the denominator. As 

such, yearly prevalence of children with a mental health service contact was calculated. 

Prevalence was also analysed by Aboriginality.  
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Yearly prevalence of children with a mental health contact by diagnostic group 

was also calculated. To assess the prevalence of mental health problems by diagnostic 

group, children were assigned to diagnostic groups based on their diagnosis. If they had 

more than one diagnosis across multiple diagnostic groups, they were assigned to each 

of the corresponding diagnostic groups once per year. 

Yearly population estimates by age and Aboriginality were determined by the 

WA Health Department Rates Calculator (Version 9.5.5) and Poisson regression was 

used to analyse trends. 

Model estimates for the trend analyses reflect the average change per year across 

the study period. Therefore trends with greater fluctuations may show smaller average 

change per year, even though the absolute difference between the final and initial 

number of mental health service contacts within a time period may be greater than for 

other trends. Where more than one group is analysed (e.g., age-groups), the average 

magnitude of change reflects a comparison of change within each group. 

 

Results 

The overall yearly prevalence of children with a mental health service contact 

increased between 1980 and 2010 (Figure 1). This corresponded to a significant 

increase of 1.76% (95% CI: 1.69% to 1.83%) of children contacting mental health 

services at least once per year.  
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Figure 1. Yearly prevalence of children (aged 0 and 17 years) with at least one mental 

health contact between 1980 and 1998 and post 2000. 

 

However, there was a significant decline in the yearly prevalence of children 

with at least one mental health contact in 1999, coinciding with the implementation of 

the ICD-10. Therefore, analyses are presented with the omission of the 1999 data, and 

trends in the prevalence of children with a mental health contact were analysed with a 

break in the series and grouped as ‘1980-1998’, and ‘2000-2010’ (except for analysis 

for the overall trend, which was broken down into three periods, ‘1980-1998’, ‘2000-

2004’ and ‘2005-2010’, due to the visible parabolic nature of the trend between 2000 

and 2010). The dotted line in all figures indicates the implementation of ICD-10 in 

1999.  

There was a significant increase in the yearly prevalence of children with a 

mental health service contact between 1980 and 1998 of 4.06% (95% CI: 3.91% to 

4.21%) per year. The trend continued to increase significantly between 2000 and 2004 

(6.56% increase per year; 95% CI: 5.61% to 7.51%), whilst the average trend for the 
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yearly prevalence of children with a mental health service contact between 2005 and 

2010 reflected a significant decrease of 4.25% per year (95% CI: -4.96% to -3.54%). 

Trends post-2000 were influenced by the introduction of initiatives in 2002 and 2006, 

which aimed to improve individuals’ mental health outcomes through a) the provision 

of financial subsidies to GP’s when mental health related services were provided, and b) 

increasing access to private community based mental health services (e.g., private 

psychiatric or psychological services) respectively. As these types of mental health 

service contacts are not captured in the administrative data used in this study, an 

increase in the use of these services would likely lead to a decrease in the number of 

people accessing the type of mental health services captured in these data. As shown in 

Figure 1, the yearly prevalence of children with a mental health service contact 

continued on an increasing trend until 2004 despite the introduction of the first of these 

initiatives. This may be due to a lag in the uptake of services associated with the time 

needed to raise awareness of the initiative, and time required for the referral process. 

To investigate patterns of service use, the trend in the prevalence of children 

with a mental health service contact was also analysed by mode of service contacts 

(Figure 2).  
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Figure 2. Yearly prevalence of children with a mental health contact categorised by mode 

of service contact. 

 

The yearly prevalence of children with a mental health service contact was 

greater for public outpatient clinics, compared to hospitalisations. Between 1980 and 

1998, this prevalence increased significantly for both outpatient clinics (4.4% per year 

(95% CI: 4.2 to 4.59%), and hospitalisations (3.91% per year, 95% CI: 3.67 to 4.14%). 

The yearly prevalence of children with a public outpatient contact were affected more 

by changes in coding practice, as shown by the convergence of the prevalence in both 

modes of service contact in 2000. The yearly prevalence of children with a public 

outpatient contact was more variable than hospitalisations, and consequently, the trend 

was non-significant between 2000 and 2010. In contrast, there was a significant 

decrease in the yearly prevalence of children with mental health related hospitalisations 

per year (-0.85%; 95% CI: -1.28 to -0.42%). Note that these data do not include private 

outpatient services, and therefore the trend of public outpatient service use is an 

underestimate of the total proportion of children who attended mental health outpatient 

services at least once per year.  
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The yearly prevalence of children with a mental health service contact was also 

analysed by age-groups (Figure 3).  

Figure 3.Yearly prevalence of children with a mental health service contact categorised 

into four age groups. 

 

The yearly prevalence of children with a mental health contact increased 

significantly for all age-groups between 1980 and 1998, with the 5 to 9 age-group 

recording the steepest increase (5.32%, 95% CI: 5.04 to 5.59%), followed by the 10- to 

14-year-olds (4.31%, 95% CI; 4.03 to 4.58%), 15- to 17-year-olds (3.52%, 95% CI: 

3.24 to 3.79%), and the 0- to 4-year-olds (1.97%, 95% CI: 1.50 to 2.44%). Following 

2000, the 15- to17-year-olds showed a significant average increase per year (1.69%, 

95% CI: 1.22 to 2.15%), whilst the trend for the 10- to 14-year-olds was non-significant 

(0.24%, 95% CI: -0.28 to 0.75%). The yearly prevalence of children with a mental 

health service contact decreased significantly for the two younger age-groups from 

2000, with the 5- to 9-year-olds recording a steeper decrease per year (-3.54%, 95% CI: 

-4.12 to -2.96%) compared to the 0- to 4-year-olds (-2.13%, 95% CI: -3.10 to -1.15%). 
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To investigate whether trends were specific to particular diagnoses, the yearly 

prevalence of children with a mental health service contact was analysed by mental 

health diagnostic groups (Figure 4). 

 

Figure 4. Yearly prevalence of children with a mental health service contact, analysed by 

mental health diagnostic groups. 

 

Diagnoses within the ‘Disorders of Childhood’ group were most prevalent, 

particularly between 1980 and 1998.  Additionally, trends for most diagnostic groups 

showed a significant increase in prevalence across this period, excluding the organic 

and personality disorders diagnostic groups which showed no change, and the 

prevalence of children with a mental health contact due to Intellectual Disability and 

self-harm, which showed an average significant decrease per year (see Table 1). Trends 

in the prevalence of children with a mental health service contact following 2000 were 
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mixed, with Organic Disorders recording the largest significant average increase per 

year, whilst the Disorders of Childhood group recorded the greatest significant average 

decrease per year. 

 

Table 1.  

Average change in mental health service use for mental health diagnostic groups per 

year between 1980 and 2010 

  

 

Prior to 1998 Post 2000 

 

Percentage 

increase per 

year 

95% 

CI 

lower 

95% 

CI 

upper 

Percentage 

increase 

per year 

95% 

CI 

lower 

95% 

CI 

upper 

 

Organic 1.14 -0.06 2.35 5.67* 3.47 7.88 

 

Substance 4.22* 3.75 4.69 -0.46 -1.31 0.4 

 

Psychoses 9.05* 8.09 10 3.1* 2.09 4.12 

 

Mood disorders 4.9* 4.34 5.45 3.82* 3.22 4.42 

 

Adjustment disorders 7.1* 6.73 7.47 -1.05* -1.6 -0.5 

 

Disorders of childhood 4.56* 4.34 4.78 -3.77* -4.29 -3.24 

 

Personality disorders -0.17 -1.29 0.96 -1.91* -3.79 -0.04 

 

Intellectual Disability -1.42* -2.15 -0.69 -4.00* -6.31 -1.68 

 

Other 2.05* 1.45 2.65 0.39 -0.68 1.46 

 

Self harm -0.73* -1.24 -0.21 4.13* 3.07 5.19 

 

Mental health 

descriptive codes 7.78* 7.22 8.34 2.32* 1.69 2.95 

*p < .001      
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The yearly prevalence of children with a mental health service contact was also 

analysed by Aboriginality (Figure 5).  

Figure 5. Yearly prevalence of children with a mental health service contact for 

Aboriginal and non-Aboriginal children between 1980 and 2010. 

 

Estimates were only calculated for the years between 1983 and 2010 as 

population estimates for the WA Aboriginal population are only available from 1983. 

There was a significant increase in the yearly prevalence of Aboriginal children with a 

mental health contact (2.59%; 95% CI: 1.89 to 3.29%), and also non-Aboriginal 

children (4.31%; 95% CI: 4.11 to 4.51%). Following the ICD change, the trend for 

Aboriginal children continued to increase significantly, at 1.66% (95% CI: 0.83 to 

2.49%) per year, whilst for non-Aboriginal children it significantly decreased by 1.27% 

(95% CI: -1.57 to -0.97%) per year. 
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Discussion 

The interpretation of the trend analysis of the yearly prevalence of children with 

a mental health contact between 1980 and 2010 was affected by changes in coding 

practice and the update to ICD-10. The results showed that the yearly prevalence of 

children with a mental health contact increased significantly between 1980 and 1998, 

and that trends were variable after 2000. This resulted in no significant changes in 

prevalence across this latter period. A national report regarding hospital statistics 

indicated that the number of mental health services that were delivered between 2005-

06 and 2008-09 increased on average. However, comparison of findings from such 

reports and findings from the current study is difficult due to the fact that they refer to 

national service delivery for the whole population and for all mental health service 

contacts, and not specifically for children. Despite the fluctuations, the current study 

found that the magnitude of change in the yearly prevalence of children with a mental 

health contact between 1980 and 2010 showed an increase overall. This average 

increase is similar to results observed in the study investigating trends of parental 

mental health contacts (O’Donnell et al., 2013). This indicates that the trend of an 

increasing need for mental health services extends to children as well. 

A number of factors appear to contribute to the overall increase observed in the 

yearly prevalence of children with a mental health service contact. For example, 

mandatory reporting by mental health establishments of discharges from service 

providers, principle diagnoses and demographic details to the National Minimum Data 

Set (i.e., a national body collecting health information) was introduced in 1996 and the 

use of a new mental health clinical information system was introduced in 2003. 

Information regarding changes in mental health provision, such as the opening and 

closure of wards and therapeutic programs may have influenced trends to a certain 

extent, however, the time periods in which these events occurred are not disclosed by 
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the Western Australian Government for confidentiality reasons. Nonetheless, the current 

study showed that increases in the proportion of children accessing mental health 

services per year coincided with improved methods of data collection. Whilst methods 

of data collection may affect trends, it should be noted that the results display the 

proportion of first mental health contacts across the population specific to each year 

within the study period. Therefore, the increasing trend corresponds to an increase in the 

number of individuals with at least one mental health service contact over time. This 

finding is not consistent with the assumption that a “stable” proportion of individuals in 

the community experience mental health difficulties. Although it is difficult to identify 

the exact cause of the observed increases, and the number of contacts per person is 

likely to vary, the results suggests that there is an increasing burden on mental health 

services. In order to maintain the current rate of access to mental health care (at 

minimum), organisations providing mental health services are likely to require 

increased support. 

The fluctuations in the yearly prevalence appear to coincide with policies aimed 

to improve access to mental health care. For example, the prevalence of children with a 

mental health service contact increased sharply in 1992, and decreased following 2005-

2006 (Figure 1). The increase in 1992 corresponds with the implementation of the First 

National Mental Health Strategy, which increased the availability of public outpatient 

mental health services. Similarly, the decline from 2006 corresponds to the 

implementation of the “Better Access” initiative. This initiative aimed to improve 

access to mental health care in the community by providing financial rebates for the first 

six sessions when individuals were referred to private mental health services. An 

additional six sessions were provided if recommended following a review by a general 

practitioner. As such, the yearly prevalence during the period between 2006 and 2008 is 

supported by research showing that the initiative led to increased referrals to private 
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mental health services (Britt et al., 2008; Harrison, Britt, & Charles, 2012). Together, 

this suggests that the initiative was successful in encouraging individuals to seek mental 

health assistance from providers other than hospitals, therefore, lessening the burden on 

the hospital system. Other public mental health education campaigns, such as those 

coordinated by BeyondBlue and Headspace, were introduced in the 2000’s with the aim 

of increasing awareness, reducing the stigma associated with mental health difficulties, 

and encouraging individuals to see help (Muir et al., 2009; Pirkis, 2004). These 

strategies may have also influenced the proportion of children who accessed mental 

health services, following the year 2000. 

The patterns of mental health service contact by Aboriginal children also appear 

to reflect policies implemented for better mental health outcomes. The yearly 

prevalence of Aboriginal children who accessed mental health services during the latter 

years of the study period diverged from that of non-Aboriginal children, and in contrast 

to other trends, continued to increase following the change in coding practice. This 

increase corresponds to the implementation of the two National Aboriginal Health 

Strategies in 1989 and 1995. Further, the redefinition of ‘mental health’ in 2000 was 

more aligned with the Aboriginal and Torres Strait Islander People’s notion of mental 

health. Such analyses therefore provide some indication that policies regarding mental 

health are having the desired impact of raising awareness and promoting access to the 

types of mental health services that were analysed (public and private inpatient 

admissions and public outpatient mental health services). However, to address this issue 

properly, knowledge of the broader use and availability of mental health services is 

required to ascertain whether this increase is indeed due to better access or instead 

reflects a greater need for mental health services.  

Results showed that there were higher proportions of children aged between 15- 

to 17-years with at least one mental health service contact per year, compared to the 
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other age groups. Additionally, in contrast to other age-groups, the proportion of 

children within this age group with at least one contact increased significantly 

throughout the entire study period. This finding is supported by studies showing that a 

large proportion of mental health disorders have an onset in adolescence (Australian 

Bureau of Statistics (ABS), 2010; Kessler et al., 2005). This pattern of mental health 

service contact suggests that early intervention and prevention strategies targeted to 

young adolescents could be beneficial in maintaining, if not reducing, the prevalence of 

children with a mental health service contact as young adolescents transition into their 

older adolescent years.  

Some of the fluctuation in trends may be explained by the removal of a number 

of mental health codes in the ICD-10, which were present in the ICD-9. This impact can 

be observed from the decrease in the yearly prevalence of children with a mental health 

service contact, especially for the “Disorders of Childhood” group between 1998 and 

2000. This may be due to the removal of diagnoses such as “Disturbance of emotion 

specific to childhood and adolescence”, “Misery and unhappiness disorder specific to 

childhood and adolescence” in the ICD-10. This is in contrast to findings showing little 

effect of taxonomy on the trends of mental health service use prevalence (Costello, 

Foley, & Angold, 2006). However, our data provide further evidence of this impact; the 

group, “Mental health related descriptive codes” that was used to replace the removed 

codes increased sharply following the implementation of ICD-10. The codes within 

“Mental health related descriptive codes” are provided by medical professionals to 

individuals who display, or have experienced a level of mental health difficulties, such 

as “Symptoms and signs involving emotional state”, and those who have had “General 

psychiatric examination”. As such, the increase in the trends of this diagnostic group 

suggests that although fewer individuals reach “criteria” for a mental health diagnosis, a 

significant proportion of the population remain at risk of mental health problems. 
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Moreover, the yearly prevalence of children with a mental health service contact is 

likely to be an underestimate as the administrative data currently available do not 

capture private outpatient mental health contacts or those by general practitioners. 

Estimates of such trends could be improved with the addition of these data. Other 

factors, such as a possible lag in the uptake of services following the introduction of 

initiatives, and barriers to accessing services (e.g., cost, not knowing where mental 

health assistance is available, long waiting lists, and concern regarding others’ 

judgement for seeking assistance; Sawyer et al., 2000), may also contribute to 

underestimates in the data. 

Historically, the extent and trends of children’s mental health service use has 

been difficult to assess, due to the limited data that is available. Using a unique source 

of population administrative data, the current study examined the yearly prevalence of 

children with at least one mental health service contact, with findings suggesting that 

Government initiatives may be achieving the desired effect of improving community 

access to mental health care. Although not all methods of mental health service 

provision were captured in the data used in the current study, it is important to report on 

the prevalence of children accessing mental health services yielded by administrative 

data in order to inform future service provision. Future studies may incorporate the use 

of both survey data with administrative data to examine the difference between the 

prevalence estimates yielded from the two data sources. In summary, administrative 

data can be used to inform the future provision of mental health services. Additionally, 

the overall increase in the yearly prevalence of children with a mental health service 

contact suggests that more children will be requiring mental health services in the 

future. It follows that the mental health system and services supporting the system (i.e., 

prevention, early intervention and community support initiatives) require increasing 
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support, if the number of children requiring access to mental health care is to be 

adequately serviced. 
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Chapter Four 

Estimating age-specific prevalence of children’s mental health problems using two 

data sources 

Chapter Three provided an understanding of the yearly prevalence of children 

with at least one mental health service contact between 1980 and 2010. As a large 

proportion of mental health research is based on survey studies, Chapter Four aimed to 

compare the estimated prevalence of mental health problems in children using a birth 

cohort that participated in a survey study (The Western Australian Pregnancy Cohort; 

the Raine Study), and the population of Western Australian children.    
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Abstract 

The aim of this study was to describe age-specific prevalence and trends in the 

prevalence of children with mental health problems using survey and administrative 

data, and to determine predictors of attrition in longitudinal survey cohorts. Data 

provided by 2868 children in the Western Australian Pregnancy Cohort was utilised to 

estimate prevalence of mental health problems (survey cohort). Participants were born 

between 1989 and 1992, and the CBCL was completed at ages, 5, 8, 10, 14 and 17. 

Administrative data of the Western Australian population who were born in the same 

period were also used to estimate prevalence of mental health problems (population 

cohort). The prevalence of children with a mental health problems, as categorised by 

mental health diagnostic groups for the two cohorts was calculated. Logistic regression 

was used to investigate predictors of attrition in survey studies. The prevalence of 

children with mental health problems estimated from the survey cohort was greater than 

that for the population cohort at all ages of follow-up. However, the prevalence of 

mental health problems for the survey cohort decreased over time, in contrast to trends 

for the population cohort. Similar patterns were observed when prevalence was analysed 

by diagnostic groups. The logistic regression showed that children’s prior use of mental 

health services was a significant risk factor for attrition in the survey cohort. In 

conclusion, prevalence estimates of children with mental health problems are dependent 

on the data source utilised. Because such estimates are used to inform policy, it is 

recommended that multiple data sources be used to derive age-specific prevalence of 

children with mental health problems for a comprehensive understanding regarding 

changes in prevalence over time. 
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Estimating age-specific prevalence of children’s mental health problems using two 

data sources 

The prevalence of childhood mental health disorders has typically been 

estimated through the use of longitudinal survey studies. These have tended to be large-

scale studies, and have been conducted across the world, for example, the 

Epidemiologic Catchment Area Study (Regier et al., 1984), the National Comorbidity 

Survey (Kessler et al., 1994), the Christchurch Health and Development Survey 

(Fergusson & Woodward, 1999), the Great Smoky Mountains Study (Costello et al., 

1996), and the Netherlands Mental Health Survey and Incidence Study (Bijl, van 

Zessen, Ravelli, de Rijk, & Langendoen, 1998). The findings from a number of studies 

investigating the prevalence of mental health disorders indicate that prevalence 

estimates fluctuate around 20% (Costello, 1989). The survey method utilises structured 

diagnostic interviews, and is considered to be the “method of choice in community 

epidemiological surveys, as well as clinical epidemiology” as diagnostic interviews 

have been shown to be relatively objective, reliable and valid (Wittchen, Üstün, & 

Kessler, 1999, p. 1021). Although the survey method is cost-effective and time-efficient 

relative to other methods such as conducting psychiatric interviews on the population, 

the survey method is not without limitations. These limitations may contribute to an 

underestimation of the prevalence of mental health disorders in the community, and can 

be summarised into three categories: reporting bias, sampling bias, and attrition.  

First, limitations associated with reporting bias include issues with self-

reporting, where individuals may under-report symptoms due to the stigma and shame 

that has been typically associated with mental health disorders (Kessler, Berglund, et 

al., 2005). In addition, the accuracy of recall may also be affected by the length of time 

between an episode of poor mental health and the date of completion of a survey, as 

recall of past mental health disorders has been found to be more accurate in a follow-up 
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interview if individuals experienced a mental health episode closer in time to the 

interview (Simon & Von Korff, 1995). Moreover, a review of studies examining 

accuracy of recall using a test-retest design found that overall recall of prior mental 

health disorders or related service use is often inaccurate, with it being typically 

underreported (Simon & Von Korff, 1995).  

Whilst reporting biases are limitations due to the respondent, sampling biases 

arise due to the logistic restrictions associated with survey questionnaires. These 

typically include the sampling of individuals who are alive at the time of survey 

(Collishaw, Maughan, Goodman, & Pickles, 2004), exclusion of individuals who are 

non-dominant English speakers, and the inability to survey those who are 

institutionalised or homeless (Insel & Fenton, 2005; Kessler, Berglund, et al., 2005). 

Additionally, individuals may opt not to participate in the study. Research has suggested 

that non-responders in such studies are more likely to have a mental health disorder than 

responders (Eaton, Anthony, Tepper, & Dryman, 1992), and this may have a significant 

impact on estimates of prevalence calculated from survey data. Specifically, exclusion 

of these populations may affect the representativeness of the sample, and may lead to an 

underestimation of the prevalence of mental health disorders in the community. 

Attrition may also influence estimates of prevalence in longitudinal cohort 

studies, and contribute to an underestimation of the prevalence of mental health 

disorders, as attrition is most common in at-risk families and individuals who are more 

likely to experience poorer health outcomes (Fergusson & Woodward, 1999; Jessor, 

1992; Kessler et al., 1994). Further, psychopathology has been associated with attrition 

from longitudinal studies (de Graaf, Bijl, Smit, Ravelli, & Vollebergh, 2000). 

The prevalence of mental health disorders in children may also be estimated 

through the use of administrative data (Burns, 1991; Collishaw et al., 2004). The use of 

these data has a number of advantages. These include the data being collected by 
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government agencies, which is less costly than other data collection methods. As the 

data are records of service utilisation, results are not biased by reporting and recall bias. 

Additionally, population linked administrative data captures the entire population across 

most societal groups, including those at risk of poor outcomes, whilst protecting the 

privacy of individuals as the data are de-identified. However, there are also limitations 

associated with administrative data. The main limitation is that the data may provide an 

underestimation of the prevalence of mental health problems in the community, as, 

research using population health data can only be conducted on datasets that are 

available and linked. Consequently, estimation of the prevalence of mental health 

problems through population health data provides an estimation of mental health service 

use, rather than service need, which may be more accurately captured in surveys. In 

addition, population health data is based on a subset of services, namely hospital 

admissions and public outpatient clinics, and so, not all data pertaining to mental health 

service use are available. 

In a review of the two methodologies, it has been suggested that the difference 

between the estimates of prevalence of mental health disorders ascertained from survey 

and administrative health data can be up to 19%, with survey data providing a larger 

estimate (Costello, Burns, Angold, & Leaf, 1993). In contrast, a study of depression 

which linked survey data to administrative data found similar rates of the disorder 

according to both a survey definition (i.e., clinical levels of depression according to the 

survey tool), and an administrative definition (i.e., depression diagnosed in the health 

care system) for each respective population (Cleary, Burchill, Magoon, & Martens, 

2004). However, when the authors focussed on the survey population, they found that 

63% of the individuals who were identified as ‘depressed’ according to the survey 

definition had not sought treatment in the health care system, and 74.1% of individuals 

who had accessed mental health care for depression were not identified as ‘depressed’ 
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according to the survey definition. This means that different individuals had been 

identified in the two different data sets, and suggests that estimates of prevalence may 

differ, depending on the data source used. To date, findings regarding agreement 

between prevalence rates of diagnoses ascertained from structured diagnostic interviews 

and mental health professionals appear to be mixed (Matarazzo, 1983). 

In addition to differences in the estimated prevalence of mental health disorders, 

there also appears to be discrepancies in terms of trends in the prevalence of mental 

health problems across time ascertained from the two different types of data sets. Such 

trends are important as they may inform planning and service provision. However, 

trends in the prevalence of mental health disorders have been difficult to ascertain using 

cross-sectional studies, with previous studies estimating trends by collating mental 

health data from a number of cross-sectional studies (Collishaw et al., 2004) or 

comparing study replications in different samples (Kessler, Demler, et al., 2005). Such 

methodologies have led to mixed findings regarding trends in the prevalence of mental 

health disorders, with some studies describing increasing trends and others reporting 

stable prevalence estimates across the relevant study period (Collishaw et al., 2004; 

Kessler, Demler, et al., 2005). The inconsistency in findings has been attributed to the 

methodological reasons outlined above, and the fact that cross-study comparisons of 

mental health data are often compromised by variation in the type of survey instruments 

used (Wittchen & Jacobi, 2005). Studies utilising longitudinal birth cohorts may 

overcome the above limitations, however, such cohorts often suffer from attrition. The 

Christchurch Health and Development Study used a birth cohort design and found an 

increase of approximately 20%  in the prevalence of mental health disorders between 

the ages of 15 and 18 (Fergusson & Horwood, 2001). Administrative data has also been 

utilised to examine the prevalence of parents with a mental health service contact for a 

cohort of adults who were parents (O’Donnell et al., 2013). They found trends in the 



 

101 

 

prevalence of mental health disorders to increase between 1980–2005 (5.5% for 

mothers, and 1.9% for fathers).  

Therefore, prevalence estimates of mental health problems appear to differ 

according to the type of data that are used, with estimates potentially affected by the 

limitations of each data set. However, investigations of prevalence estimates derived 

from these different data sources within the same population have been rare, due to the 

difficulty in accessing population administrative data for research. To our knowledge, 

the Cleary et al. study described above is the only study to have utilised both survey and 

administrative data to investigate the prevalence of mental health related disorders 

(Cleary et al., 2004) and the linkage in this study was predominately used to examine 

one year prevalence estimates of depression. The current study aimed to expand on the 

study by Cleary et al., by investigating the overall prevalence of children with mental 

health problems, as well as prevalence estimates for a range of defined mental health 

diagnostic groups. Further, this study aimed to examine the prevalence estimates of 

children with mental health problems over time by using two data sources; a birth 

cohort that participated in a longitudinal survey study, and the administrative data of the 

Western Australian population corresponding to the same birth cohort. The inclusion of 

the total population is important to overcome the effects of attrition that compromise 

survey studies. Additionally, the analysis of cohorts corresponding to the same periods 

of birth is required because the prevalence of mental health problems may be influenced 

by factors such as culture and prevailing policies regarding mental health.  

To address the first aim, this study utilised the population of Western Australian 

(WA) children registered on the WA Birth Register between 1989 and 1992 and a 

subset of this cohort who participated in a longitudinal cohort study from birth. Mental 

health outcomes of the population cohort were determined through the use of linked 

population administrative data, and mental health outcomes of the longitudinal survey 
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cohort were determined through the administration of the Child Behaviour Checklist 

(CBCL). The prevalence of mental health problems was expected to be greater in the 

longitudinal survey cohort, when compared to administrative data given findings from 

previous survey studies (Costello et al., 1993). 

In addition to having access to administrative data, WA has the unique capacity 

to link survey data to administrative data. The second aim of our study was addressed 

using the linkage of the survey data to the administrative data to investigate whether 

historical contact with mental health services was associated with attrition in the survey 

study. The use of administrative data to inform this question provided an objective 

indication of whether mental health services were utilised and the time of utilisation. As 

administrative data overcomes limitations such as recall bias, it may provide more 

accurate results regarding the question of whether prior mental health service use is 

associated with attrition, a question that can only be addressed through this linkage. 

 

Methods 

 

Study Population and Data Sources 

The Western Australian Pregnancy Cohort (Raine) Study. Families were 

invited to participate in the study when mothers were at approximately 18 weeks 

gestation. Mothers were serially recruited from King Edward Memorial Hospital 

(KEMH) and surrounding health clinics between May 1989 and November 

1991.Children were born between August 1989 and April 1992. Mothers were required 

to have sufficient English proficiency to complete questionnaires and interviews, an 

expectation to deliver at KEMH, and the intention to reside in WA for ease of follow-

up. A total of 2868 live births were available for follow-up, and parents and children 
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were assessed as close as possible to the child’s 1st, 2nd, 3rd, 5th, 8th, 10th, 14th and 17th 

birthdays (Newnham, Evans, Michael, Stanley, & Landau, 1993). 

Population cohort. To evaluate the prevalence of children with mental health 

problems in a comparable population cohort, de-identified administrative data of a 

cohort of children residing in WA during the same study period as the Raine Cohort 

were utilised. Note that children in the Raine cohort are a small subset of individuals in 

the population cohort. These data collections included the Hospital Morbidity Data 

Collection (HMDC) and the Mental Health Information System (MHIS). The HMDC 

data for this study included all information regarding public and private hospital 

admissions, and the MHIS provided information regarding public outpatient admissions 

for mental health related services, both from1989 onwards. The HMDC and MHIS 

provide diagnostic and procedural information for each recorded health event according 

to the International Classification of Diseases (ICD; World Health Organization, 2005), 

with ICD-9 utilised from 1979-June 1999, and ICD-10 from July 1999 until the present 

time. The health data sets were linked by the Department of Health, Data Linkage 

Branch, using probabilistic matching and clerical review (Holman et al., 2008). 

 

Mental Health Outcomes 

Mental health outcomes of the Raine Cohort. Mental health outcomes for the 

Raine Cohort consisted of parent ratings of their child’s emotional and behavioural 

problems using the CBCL, with children assessed as close as possible to their 5th, 8th, 

10th, 14th, and 17th birthdays. To calculate estimates of prevalence, items on the CBCL 

were scored according to the Diagnostic and Statistical Manual of Mental Disorders-IV 

(DSM-IV)-Oriented Scales, a scoring method that was developed by Achenbach et al. 

for the CBCL (Achenbach, Dumenci, & Rescorla, 2003). This method identifies six 

problem groups which have been rated as consistent with their corresponding DSM-IV 



104 

 

categories (Achenbach et al., 2003). These groups were Affective, Anxiety, Somatic, 

Attention deficit/Hyperactivity, Oppositional Defiant and Conduct problems. However, 

because the 1991 CBCL questionnaire was used throughout the Raine Study and the 

DSM-IV-Oriented Scales were developed in 2003, two of seven items for the Attention 

Deficit/Hyperactivity problem group were not available for scoring. As a result, this 

problem group may have been underestimated. To address this, the Attention Syndrome 

Scale was used in place of the Attention Deficit/Hyperactivity Problem group 

(Achenbach, 2014; personal communication). 

To determine whether individuals scored within the ‘Normal range’ or the 

‘Clinical range’ on the CBCL for overall scores and for diagnostic groups, scores above 

the 97.5 percentile cut-off were considered to be in the ‘Clinical range’ (Achenbach & 

Rescorla, 2001). Scores in the ‘Clinical range’ were included in estimates of prevalence 

in the current study. 

Mental health outcomes of the population cohort. Individuals from the 

population cohort were considered to have a mental health diagnosis if they had records 

indicating any of the ICD-9 and ICD-10 mental health diagnostic codes outlined in 

Appendix Two. To compare the prevalence of children with mental health problems 

estimated from the Raine Study and the prevalence from the population data, the ICD 

mental health diagnoses were mapped to the corresponding DSM diagnostic groups 

identified by the CBCL (also shown in Appendix Two). 

 

Statistical Analysis 

The overall prevalence of children with mental health problems and prevalence 

categorised by diagnostic group were calculated for both the Raine Cohort and the 

population cohort. 
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Overall prevalence. For the Raine Cohort, the total number of children who 

were rated in the clinical range at each follow-up was included as the numerator for that 

corresponding follow-up age. Similarly, for the population cohort, the total number of 

mental health service contacts for children of the age corresponding to each year of 

follow-up was considered as the numerator. To ensure comparability with the Raine 

Study, only the first mental health service contact for each child in each follow-up year 

was counted. Thus, children were only counted once per follow-up age for both the 

Raine and population cohort. 

Prevalence of diagnostic groups. For the Raine Cohort, children were counted 

once for each diagnostic group for which they were rated in the clinical range, per 

follow-up year. For the population cohort, children were assigned to diagnostic groups 

based on the diagnosis from their first mental health service contact. If children had 

more than one diagnosis across multiple diagnostic groups, they were assigned to each 

of the corresponding diagnostic groups once per follow-up year. We allowed children to 

be assigned to multiple diagnostic groups per follow-up year to account for the 

comorbid nature of mental health problems. 

For all calculations, the denominator for the Raine Cohort was the total number 

of respondents on the CBCL for the corresponding follow-up age, and the denominator 

for the population cohort was the WA population for the age and years that 

corresponded to the age and follow-up year for the survey cohort. Poisson regression 

was used to analyse differences in age-specific prevalence over time. 

Attrition. We investigated the nature of attrition in the Raine Cohort, and 

whether families with children who had experienced poor mental health outcomes were 

more likely to withdraw from the study. Note that it was possible for families to 

participate in the follow-up survey, and not complete the CBCL component of the 

survey questionnaire. 
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For this part of the study, we first investigated the nature of participation in the 

CBCL survey in relation to mental health service use (as per administrative data). 

Participants were classified by whether their CBCL scores were rated in the normal 

range across all follow-ups, if participants were ever rated in the clinical range, or if 

they completed some but not all of the CBCL follow-ups (classified as ‘Unknown’).  

To further examine the predictors of attrition in the survey cohort, a logistic 

regression was conducted, with attrition as the dependent variable. Predictor variables 

included child’s mental health service use (used services, did not use services), family 

income (≤ $25000, $25001-$40000, $40001+), mother’s employment status (employed 

(including volunteer work), not working), family structure (single parent family at Year 

5 follow-up, two parent family at Year 5 follow-up), mother’s level of post-school 

education (none, trade certificate/apprenticeship, professional registration, college 

diploma or degrees, university degree, other), mother’s age at birth (<20, 20–29, 30–39, 

40+ years) and gender (male, female). 

 

Results 

There were 2868 live births recruited for the Raine Cohort. Although the study 

aimed to assess participants at the follow-up ages described in the methods, the mean 

age of the Raine cohort at the 17 year follow up was 16.5 years. As such, adolescents 

who were eligible for the Raine Cohort at this follow-up were compared to those aged 

16 in the population cohort. 

By the year 17 follow-up, 1754 adolescents remained as active participants 

(61.2%), and 203 of the initial cohort (7%) had at least one mental health service 

contact by the year that they completed the Year 17 follow-up. Of the population cohort 

(average size, 109530), 7867 children had at least one mental health service contact by 

the year that they turned 16 (7.2%). 
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The prevalence of children with a mental health problem and trends over time 

are presented in graphs below. Note that the graphs for the Raine Cohort and the 

population cohort have different scales on the y-axis. 

 

Overall Estimates of Children with a Mental Health Problem in the Raine Cohort 

The prevalence of children with emotional and behavioural problems for the 

survey cohort decreased as children aged (Figure 1a). This corresponded to a significant 

average decrease of -6.50% (95% CI: -8.15% to -4.85%) per follow-up in the number of 

children being rated as having a mental health problem according to the CBCL-DSM 

oriented scale.  

 

 

 

 

 

 

 

 

 

 

Figure 1.a) The age-specific prevalence estimates of children with a mental health 

problem in the clinical range for the Raine Cohort according to the Child Behaviour 

Checklist, b) the age-specific prevalence estimates of children with a mental health 

service contact for the population cohort according to administrative data. 
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Figure 1b. Figure 1a. 



108 

 

In contrast to the survey cohort, the age-specific prevalence of children with a 

mental health contact for the population cohort increased at an average of 10.95% per 

year (95% CI: 10.25 to 11.65%; Figure 1a).The difference between the prevalence 

estimates of mental health problems converged as children aged.  

 

Prevalence of children with mental health problems by diagnostic group 

The prevalence of children with mental health problems was then analysed by 

diagnostic group as specified by the DSM-Oriented Scales. This analysis was completed 

for both the Raine survey cohort and the population cohort. As shown in Figure 2a, the 

average prevalence estimated for four diagnostic groups decreased significantly for the 

Raine Cohort, including the Affective (-5.19% per year, 95% CI; -8.21% to -2.20%), 

Somatisation (-4.60% per year, 95% CI; -7.29% to -1.94%), Oppositional Defiant (-

9.75% per year, 95% CI; -12.50% to -7.00%) and Conduct (-12.11% per year, 95% CI; -

15.21% to -9.02%) problem groups. There was no significant change for Anxiety (-

1.94%, 95% CI; -5.54% to 1.65%) or Attention problems (-4.10%, 95% CI; -17.30% to 

9.11%). 
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Figure 2.a) the prevalence of children with mental health problems for the survey cohort, and b) the prevalence of children with mental 

health problems (represented as the first mental health service contact for each child) for the population cohort. The prevalence for both 

cohorts were analysed by CBCL DSM-Oriented diagnostic groups. 
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For the population cohort, the prevalence of children with a mental health 

service contact  for Affective (36.29% per year, 95% CI; 33.75% to 38.83%), Anxiety 

(15.24% per year, 95% CI; 12.18% to 18.31%), Somatic (22.10% per year, 95% CI; 

10.97% to 33.23%) and Oppositional Defiant (5.63% per year, 95% CI; 2.01% to 

9.25%) problem groups increased significantly, whilst the prevalence of children with a 

mental health service contact for the Attention problem group decreased significantly 

over the follow-up years (-8.22% per year, 95% CI; -10.33% to -6.12%) (Figure 

2b).There was no significant change in the prevalence of children with Conduct 

problems over time (-2.04% per year, 95% CI; 4.43% to 0.35%). The fluctuations in the 

prevalence of children with a mental health service contact by mental health group 

appear to be age-appropriate. Specifically, the spike in both Attention and Conduct 

problems at age eight appears to correspond with an age where school-based 

behavioural problems are typically identified. The observed increases in the prevalence 

of children with affective related disorders occurred in the adolescent years, which is 

congruent with the notion that the onset of depression is common during adolescence. 

 

Attrition 

The follow-up response rate for the Raine Study at the follow-up when the 

participants were aged approximately 16.5 years was 61.2%. Table 1 shows the pattern 

of participation of the cohort, by mental health service use. Of the children who had 

previous contact with mental health services, a greater proportion had withdrawn from 

the Raine Study at this follow-up (62%) compared to those who remained (38%). Of the 

children with at least one mental health service contact, a greater proportion of children 

participated sporadically (i.e., inconsistent participation in follow-up sessions) (10.2%) 

and withdrew, compared to those who participated sporadically (3.4%) and remained in 

the study at this follow-up. Together, these results suggest that the estimates of 
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problems in the clinical range may be underestimated by this follow-up for the Raine 

Cohort. 
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Table 1. 

  

Participants in the Year 17 follow-up, with up to Year 14 CBCL data  

 No contact 

with mental 

health services 

n (% of row 

total) 

Contact 

with mental 

health 

services 

n (% of row 

total) 

 

Total 

n(% of total) 

 

CBCL ratings up to Year 14 of 

participants who remained in the study 

at the Year 17 follow-up 

   

     

 Did not complete CBCL at any 

follow-ups  

 

2 (50 %) 

 

2 (50%) 

 

4 (0.14%) 

     

     Normal range of CBCL 

 

783 (95.1%) 

 

40 (4.9%) 

 

823 (28.7%) 

      

     Clinical range of CBCL(ever) 

 

342 (85.1%) 

 

60 (14.9%) 

 

402 (14.0%) 

      

     Unknown(withdrew at some 

follow-ups) 

 

171 (94.5%) 

 

10 (5.5%) 

 

181 (6.3%) 

 

Subtotal 

 

1298 (92.1%) 

 

112 (7.9%) 

 

1410 (49.2%) 

 

CBCL ratings up to Year 14 

participants who had withdrawn from 

the study at the  

 

Year 17 follow-up 

   

      

     Did not complete CBCL at any 

follow-ups 

 

418 (88%) 

 

57 (12%) 

 

475 (16.6%) 

      

     Normal range of CBCL 

 

213 (93%) 

 

16 (7%) 

 

229 (8.0%) 

      

     Clinical range of CBCL(ever) 

 

222 (74%) 

 

78 (26%) 

 

300 (10.5%) 

      

     Unknown(withdrew at some 

follow-ups) 

 

424 (93.4%) 

 

30 (6.6%) 

 

454 (15.8%) 

 

Subtotal 

 

1277 (87.6%) 

 

181 (12.4%) 

 

1458 (50.8%) 

    

 

Total 

 

2575 (89.8%) 

 

293 (10.2%) 

 

2868 (100%) 

 

To further investigate whether previous mental health service contact was 

associated with attrition, we conducted a logistic regression, with absence from the 



 

113 

 

CBCL at the Year 17 follow-up as the outcome variable, and the variables described in 

the methods section as the predictors. The univariate and the multivariate odds ratios are 

presented in Table 2. The multivariate regression analysis showed that prior use of 

mental health services, mother’s education, and mother’s aged less than 29 years, and 

low family income were significant risk factors for attrition. 
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Table 2. 

 

Sociodemographic characteristics of non-participants at the Year 17 follow-up 

  

Present at year 17 

follow-up 

 

Not present at year 

17 follow-up 

 

Univariate analysis, 

OR(95% CI) 

 

Multivariate analysis, 

OR(95% CI) 

  

n = 1410 

 

n = 1458 

  

 

Contact with mental health services 

prior to year 17 follow-up 

    

      

     Did not use mental health 

services 

 

1298 

 

1277 

 

Reference 

 

Reference 

      

     Used mental health services 

 

112 

 

181 

 

1.64 (1.28–2.11)* 

 

1.58 (1.17–2.15)* 

 

Family income 

    

 

     ≤ $25, 000 

 

323 

 

316 

 

2.27 (1.84–2.79)* 

 

1.53 (1.17–2.01)* 

 

     $25, 001 - $40, 000 

 

324 

 

237 

 

1.69 (1.36–2.11)* 

 

1.35 (1.07–1.71)* 

 

     $40, 001 + 

 

 

632 

 

273 

 

Reference 

 

Reference 

 

 

 

 

 

 

 

    



 

115 

 

     

     

     

  

Present at year 17 

follow-up 

 

Not present at year 

17 follow-up 

 

Univariate analysis, 

OR(95% CI) 

 

Multivariate analysis, 

OR(95% CI) 

 

 

 

 

 

 

 

Mother's employment status 

    

 

     Employed 

 

681 

 

362 

 

Reference  

 

Reference  

 

     Not working 

 

634 

 

504 

 

1.49 (1.26–1.78)* 

 

1.08 (0.89–1.31) 

 

 

Family structure 

    

 

     Single parent family at year 5 

follow-up 

 

290 

 

276 

 

1.63 (1.35–1.98)* 

 

1.04 (0.81–1.34) 

 

     Two parent family at year 5 

follow-up 

 

 

1025 

 

598 

 

Reference  

 

Reference  
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Present at year 17 

follow-up 

 

Not present at year 

17 follow-up 

 

Univariate analysis, 

OR(95% CI) 

 

Multivariate analysis, 

OR(95% CI) 

Mother's level of post-school 

education 

  

 

  

 

     None 

 

590 

 

858 

 

2.74 (2.10–3.59)* 

 

1.67 (1.19–2.36)* 

 

     Trade certificate / apprenticeship 

 

111 

 

124 

 

2.11 (1.48–3.01)* 

 

1.71 (1.11–2.62)* 

 

     Professional registration 

 

169 

 

77 

 

0.86 (0.60–1.24) 

 

0.85 (0.55–1.31) 

 

     College diploma or degrees 

 

249 

 

199 

 

1.51 (1.11–2.05)* 

 

1.28 (0.87–11.86) 

 

     University degree 

 

183 

 

97 

 

Reference  

 

Reference  

 

     Other 

 

 

78 

 

69 

 

1.67 (1.11–2.51)* 

 

0.87 (0.51–1.47) 

Mother's age     

 

    < 20years 

 

105 

 

237 

 

3.40 (2.62–4.42)* 

 

1.97 (1.34–2.90)* 

 

     20-29years 

 

655 

 

796 

 

1.83 (1.56–2.15)* 

 

1.34 (1.10–1.64)* 

 

     30-39years 

 

607 

 

403 

 

Reference  

 

Reference  

 

     40+years 

 

 

43 

 

22 

 

0.77 (0.45–1.31) 

 

0.53 (0.26–1.07) 
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Present at year 17 

follow-up 

 

Not present at year 

17 follow-up 

 

Univariate analysis, 

OR(95% CI) 

 

Multivariate analysis, 

OR(95% CI) 

Gender     

 

     Male 

 

718 

 

737 

 

0.99 (0.85–1.14) 

 

1.08 (0.90–1.30) 

 

     Female 

 

692 

 

721 

 

Reference  

 

Reference 

*indicates significance at p < .05    
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We also investigated whether there were differences in mental health service use 

after the study period. The proportion of children who had at least one mental health 

service contact between the ages of 16 to 18 was compared between those who did not 

participate, and those who participated in the Year 17 follow-up. Of the 1458 

individuals who did not participate in the Year 17 follow-up, 49 (3.4%) had at least one 

contact with mental health services in the year following the follow-up, and this 

proportion was slightly higher than those who did participate in the Year 17 follow-up 

(31 of 1410; 2.2%).  

 

Discussion 

Our study demonstrated that the prevalence estimates of children with mental 

health problems are strongly dependent on the data source utilised. However, we 

propose that unique aspects of the prevalence estimates from each of the two data 

sources are required for more accurate interpretation and translation into policy and 

practice. As expected, the prevalence of children with mental health problems in the 

clinical range was found to be greater at all ages of follow-up when survey data was 

used. This is supported by previous studies comparing prevalence estimates derived 

from separate sources of survey and population data, which have shown that survey data 

consistently provide a greater estimate (Costello et al., 1993). The differences in 

estimates may also be explained by the type of information that is gathered from each of 

the data sources. For example, survey cohorts may reflect the level of mental health 

diagnostic need in the community, whereas population cohorts reflect the level of 

mental health service contacts and access to services, and possibly individuals with 

more severe mental health difficulties. Additionally, as administrative data provides a 

measure of mental health service contact, factors influencing access to mental health 
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care, such as cost, availability of services, and others’ perception of receiving care may 

influence estimates (Leaf et al., 1988; Sawyer et al., 2000). Therefore, the results are 

also consistent with research that has found discrepancies between the number of 

individuals who report a need for mental health services and the number who use them 

(Cleary et al., 2004; Katz et al., 1997). 

It has typically been difficult to estimate the true prevalence of mental health 

disorders due to the nature of mental health, where the degree of severity fluctuates 

along a spectrum, and the stigma that has been historically associated with mental 

health difficulties. Additionally, because of the limitations surrounding both the survey 

method and the use of longitudinally linked data, it is likely that prevalence estimates of 

children with mental health disorders from both the survey and population linked data 

are underestimates. Therefore, as the prevalence estimates from the survey data were 

greater than the prevalence estimates from administrative data, the age-specific 

prevalence estimates calculated from the survey data at each independent follow-up 

period are likely to be a closer approximation of the actual prevalence of children with 

mental health disorders in the community, compared to the point prevalence estimates 

derived from population administrative data. This may be particularly true in the early 

years. For the Raine Cohort, there were lower levels of attrition in the early years 

(McKnight et al., 2012), and the current results showed that by the Year 17 follow-up, 

children who had contact with mental health services were over 1.5 times more likely to 

be absent from the study. Therefore, it is possible that the trend from the survey data 

would be different if it included the individuals who withdrew from the Raine Cohort. 

In contrast to the survey cohort, the population cohort was not affected by attrition. As 

such, the trend in the prevalence of children with mental health disorders yielded from 

the population cohort is more likely to represent the changing nature of mental health 

needs over time and as children age.  
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Additional factors specific to each data source may also have contributed to the 

observed differences between the age-specific prevalence estimates. For the survey 

cohort, the CBCL is intended for use with children aged between 6 and 18. However, in 

the current study, the CBCL was used when the participants were five years of age. 

Whilst the CBCL DSM-Oriented Scales have been found to be valid and reliable 

(Nakamura, Ebesutani, Bernstein, & Chorpita, 2009), such evaluations are typically 

conducted with children within the age range of 6 to 18 years and in homogenous 

clinical samples. Therefore, it is possible that the accuracy of the CBCL ratings vary 

over age, and also between samples (Ebesutani et al., 2010). Additionally, the CBCL 

was completed by parents of the children at each follow-up. It is possible that the 

decline towards the adolescent years reflects the change in the nature of the parent-child 

relationship as children age. Studies evaluating the consistency of ratings given by 

different care-givers of the child have found it to decrease as children age, suggesting 

that the mental health and behavioural tendencies of children become more difficult to 

assess over time (Achenbach, McConaughy, & Howell, 1987). Achenbach et al. 

suggested that this was also true for the type of mental problems that were being 

assessed, in that “over-controlled problems”, such as affective, anxiety and somatisation 

problems, are less consistently rated than “under-controlled problems”, such as 

oppositional defiant and conduct problems. This is supported by our finding of an 

overall decreasing trend derived from the survey cohort. Indeed, the consistency in 

rating for the survey cohort may be affected in two ways; first, due to the aging cohort, 

and second, because the survey cohort was predominately assessed in areas of “over-

controlled problems”.  

The linkage of population administrative data to survey data in this study 

enabled an investigation into the characteristics of the group of individuals who 

dropped-out of the survey study. Individuals who discontinue participation in survey 
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studies are typically considered to be more at risk of adverse outcomes, and this study 

found that those who dropped out of the Raine survey study were more likely to have 

had contact with mental health services. The ability to describe and investigate the 

characteristics of individuals who dropped-out of survey studies is important because 

policies regarding intervention and prevention are often based on survey data. However, 

survey designs typically lack the ability to directly investigate the needs of those who 

are considered to be more at-risk, and those who may utilise health services more 

regularly, due to their increased likelihood of attrition. The use of population 

administrative data allows for more accurate findings as it includes most societal 

groups, and this study has demonstrated that the linkage of survey data to population 

data can enable these groups’ inclusion in the study. Future research may be able to 

capitalise on the advantages of both types of data through linkage. 

This study has demonstrated the importance of using both survey and population 

administrative data when estimating the prevalence of children with mental health 

disorders. Whilst age-specific prevalence estimates of children with mental health 

problems derived from survey data may be a closer approximation than point prevalence 

estimates, long-term trends in the prevalence of children with mental health disorders is 

more accurately represented by the trend derived from the population administrative 

data as administrative data is not affected by issues such as attrition. This study has also 

shown that attrition may be better understood by the use and linkage of population data 

to survey data. The use of two different types of data sets may lead to more accurate 

results, which is important in terms of the development of policies regarding prevention 

and intervention.  
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Chapter Five 

Using linked data to identify risk factors for a child’s first mental health service 

use 

Chapters Three and Four provided a contextual understanding of the yearly 

prevalence of children’s mental health contacts, and a comparison between two cohorts 

of children, investigating the proportion with a perceived need of mental health services, 

and the proportion of children who utilised mental health services. Whilst these two 

chapters have shown that the prevalence of mental health problems are difficult to 

estimate, the studies have highlighted the proportion of children affected by mental 

health disorders.  

To reduce the prevalence of mental health disorders, prevention and intervention 

strategies are essential. Prevention strategies are informed by risk factors research, 

whereby the reduction in the risk of factors associated with mental health disorders may 

contribute to a reduction in the occurrence of the mental health disorder. The aim of the 

current chapter was to use population linked administrative data to investigate the risk 

factors for a first mental health admission in children. Findings will inform strategies 

aimed at reducing the prevalence of mental health disorders.  
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Abstract 

Childhood mental health disorders may significantly impact on a number of 

developmental outcomes. Thus, it is important to understand the risk factors for a 

mental health diagnosis as it may inform prevention strategies. Previous studies have 

utilised survey data, however, these data may be prone to biases. Population 

administrative data may overcome these biases and were used in this study to identify 

risk factors for a mental health diagnosis in children. Participants included those born in 

Western Australia between 1991 and 2002. Using Cox regression, demographic 

variables reflecting child, family and community level factors were used to predict the 

risk of a mental health diagnosis. For non-Aboriginal children, mother’s mental health 

service use was associated with the highest risk of children being diagnosed with a 

mental health disorder at a younger age. For Aboriginal children, the greatest risk was 

associated with contact with child protection services. Factors from the child (e.g., 

contact with Child Protection), parental (e.g., young parenthood) and community 

(socioeconomic status, for non-Aboriginal children) levels  were associated with an 

increased risk of children having an earlier mental health diagnosis, and risk factors 

which reflected the socio-ecological context of children appeared to have stronger 

associations than inherent characteristics. Additionally, results suggest that these 

characteristics co-occur due to the attenuation of hazard ratios in the multivariate 

analysis. Children’s mental health disorders are associated with a number of factors 

which characterise their developmental context. The co-occurrence of characteristics 

suggests that interventions targeting individual areas of vulnerability may potentially 

lead to change in other areas associated with risk.  
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Using linked data to identify risk factors for a child’s first mental health admission 

The World Health Organisation has reported that mental health disorders 

contribute significantly to the overall burden of diseases in terms of their impact on 

daily living (Prince et al., 2007; World Health Organization, 2014). Additionally, 

mental health disorders typically begin during childhood and adolescence, and a large 

proportion of severe mental health problems have an onset before the age of 24 (Kessler 

et al., 2007; World Health Organization, 2014). Trend analyses have also shown 

increases in mental health service use in Australia (O’Donnell et al., 2013), for both 

adults and children. Together, this context has led to an increased focus on the 

prevention of mental health disorders, the promotion of mental health awareness 

(Donovan, James, Jalleh, & Sidebottom, 2006), and an acknowledgement of the 

importance of early intervention (Mental Health Commission., 2010). Whilst it is 

important that prevention and early intervention programs are available for individuals 

regardless of their age (World Health Organization., 2013), there has been a focus on 

young children and adolescents, with the reasoning that prevention may help maintain 

positive mental health, and early intervention may reduce mental health decline in 

adulthood (Commissioner for Children and Young People., 2013; Commissioner for 

Children and Young People, 2011; Department of Human Services (Victoria)., 2009; 

Mental Health Commission., 2010).  

Promotion of mental health awareness and prevention strategies for mental 

health disorders are often informed through risk factors research. Investigations of risk 

factors for poor mental health outcomes in children (commonly assessed through the 

use of structured diagnostic tools) acknowledge the complexity of the socio-ecological 

context in which children live. In the model developed by Bronfenbrenner (1994), 

factors within the proximal level of the child’s context (e.g., family or peer group) are 

considered to be as important as the distal factors (e.g., socioeconomic status, or culture 
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within the child’s community). These factors may be further described as factors at the 

child, family and community level (Bronfenbrenner, 1994; Jessor, 1993; Kazdin, 

Kraemer, Kessler, Kupfer, & Offord, 1997). Findings from several birth cohort studies 

have suggested that community, family and childhood factors are associated with 

children experiencing poor mental health outcomes. Community  factors include low 

neighbourhood socioeconomic status (SES) (McLoyd, 1998; Wille, Bettge, & Ravens-

Sieberer, 2008). Family factors, include poor parental mental health (Essex et al., 2006; 

Shanahan, Copeland, Jane Costello, & Angold, 2008; Wille et al., 2008), parental 

discord (Essex et al., 2006; Shanahan et al., 2008; Wille et al., 2008), early parenthood 

(Shanahan et al., 2008), and parental unemployment (Shanahan et al., 2008; Wille et al., 

2008). Finally, childhood factors, include history of child abuse, birth complications 

(Patel, Flisher, Hetrick, & McGorry, 2007), and childhood trauma (De Graaf, Bijl, 

Spijker, Beekman, & Vollebergh, 2003). The identification of risk factors for poor 

mental health is important to enable prevention and early intervention strategies to be 

implemented for those factors that are potentially modifiable (Wille et al., 2008). 

Central to risk factors research is the assumption that the timing of events in an 

individual’s life leading up to the occurrence of an outcome needs to be established. To 

date, the majority of research investigating risk factors for poor mental health outcomes 

has utilised prospective longitudinal birth cohort designs (e.g., the German Health 

Interview and Examination Survey of Children and Adolescents (Ravens-Sieberer & 

Kurth, 2008), and the Great Smoky Mountains Study (Costello et al., 1996)). These 

studies typically assess mental health wellbeing at follow-up points within the study 

period, and rely on participants to recall experiences that are potential risk factors within 

a designated time frame (e.g., “In the past six months…”; Kazdin et al., 1997). Such 

questions provide a temporal sequence leading up to an individual’s poor mental health 

at follow-up, to ensure that risk factors precede the outcome. However, there are several 
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disadvantages of this method. These include the potential for attrition, which can lead to 

selection bias, and recall bias. Attrition may occur due to the long follow-up periods, 

which are necessary for the occurrence of outcomes. However, research suggests that 

attrition is also associated with families and individuals who are at risk of poor general 

health outcomes (e.g., Young, Powers, & Bell, 2006) which may affect the 

characteristics of the study group (i.e., selection bias). 

In study designs that rely on recall, the above selection biases may be further 

complicated by recall bias, particularly when the occurrence of antecedents and 

outcomes are situated close together in time. A review by Kazdin et al. (1997) suggests 

that antecedent events may be highly related to outcome events and the recall of one 

may trigger the recall of another, even if the variable deemed as the antecedent did not 

occur prior to the outcome. Although multiple studies investigating risk factors for poor 

mental health have found similar results, caution is required when interpreting the 

conclusions if the temporal sequence of events to poor mental health is based on recall 

(Kazdin et al., 1997). Researchers have also suggested that in such studies where 

research is conducted on a single ‘follow-up’ or wave of data within a longitudinal birth 

cohort, it is difficult to consider significant predictor variables as ‘risk factors’ because 

the timing of the antecedents and outcome variables cannot be reliably distinguished 

(Wille et al., 2008). One methodology that may overcome these limitations is the use of 

population administrative data, as such data are free from recall biases and attrition of 

participants (Kazdin et al., 1997). Furthermore, linked administrative data provide a 

large sample size, allowing analyses of community, parental and childhood factors 

simultaneously, which is not typically possible in cohort studies. Population 

administrative data are routinely collected by government agencies and include 

information on demographics, health outcomes and factors at the child, family and 
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community level, including the timing of service use and parental history of mental 

health illness and injury.  

Linked longitudinal population level data, therefore, overcome some of the 

methodological challenges of longitudinal survey cohorts in terms of attrition, recall 

bias and sample size restriction which limits the identification of risk factors. Given the 

importance of understanding potentially modifiable risk factors for prevention and the 

development of early intervention strategies for children’s mental disorders, this study 

aims to utilise population level data to identify child, family and community level 

factors that lead to poor mental health outcomes.  

 

Methods 

 

Study Population and Data Sources 

This study was a retrospective cohort study, comprising all live births in 

Western Australia between 1991 and 2002 (inclusive). Participants in the study were 

followed until the end of the study period (31st December 2010). Administrative data 

sets were linked by the Department of Health, Data Linkage Branch, using probabilistic 

matching and clerical review (Holman et al., 2008). These data sets included the 

Midwives Notification System (MNS), Birth Registrations, the Hospital Morbidity Data 

Collection (HMDC), the Mental Health Information System (MHIS), and the Child 

Protection and Family Support data set. The MNS contains information on all babies 

born after at least 20 weeks of gestation, or weighing more than 400 grams, as well as 

maternal demographic information, such as maternal age, and Aboriginality. The Birth 

Registrations data set includes information on all registered births in WA and also 

contains information regarding the child, mother and father at the time of the birth. The 

HMDC includes all information regarding public and private hospital admissions from 
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1970, and the MHIS contains information regarding public outpatient admissions for 

mental health related services from 1966. For this study, data regarding children’s 

mental health service contacts were sourced from the HMDC and the MHIS from 

children’s birth (1991-2002) to the end of the study period (2010). Data regarding 

mental health and physical health histories for parents were sourced from the HMDC 

and the MHIS. The HMDC and MHIS provide diagnostic and procedural information 

for each recorded health event according to the International Classification of Diseases 

(ICD) (World Health Organization, 2005) with ICD-9 utilised between 1979 and 1987, 

the ICD-9-CM between 1988 and June 1999, and ICD-10-AM (Australian 

Modification; National Centre for Classification in Health, 2000) from July 1999 until 

the present. The Child Protection and Family Support data provide information 

regarding allegations and substantiated allegations for child abuse and neglect from 

1990 to 2010. 

 

Study Variables and Statistical Analysis 

For this study, the outcome variable was the time to a child’s first mental health 

diagnosis. Children were considered to have a mental health diagnosis if they had 

records indicating any mental health diagnostic codes according to the ICD-9 and ICD-

10-AM in the MHIS and HMDC. (They include all codes listed in Appendix 1, except 

for Mental Health Related Descriptive Codes as these codes do not reflect a mental 

health diagnosis). A binary variable was derived to indicate whether the child had a 

mental health diagnosis. 

The cohort and their birth outcomes were identified by using the MNS and the 

Birth Registrations. The identification of the predictor variables is described below. 

Note that these variables were identified for individuals where the predictor event 

occurred before a child’s first mental health service contact, or for individuals who had 
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not had a mental health service contact by the end of the study period. Predictor 

variables were categorical in nature, and levels within variables are indicated within the 

parentheses. 

 Predictor variables on the child level, which were sourced from the MNS and 

the Birth Registrations, included gender (male or female), Aboriginality, birth weight 

and gestational age. A birth weight by gestational age variable was derived by 

combining the birth weight and gestational age variables as per the method described by 

(Roberts & Lancaster, 1999), and categories within this variable included (< 10th 

percentile,10th – 90th percentile, >90th percentile). Two binary variables were also 

created. One indicated whether children had experienced a substantiated child 

maltreatment allegation, which was derived from the Child Protection and Family 

Support data (allegations are substantiated when “there is sufficient reason to believe 

that a child has been, or is being, or is likely to be, abused, neglected or otherwise 

harmed”; Australian Institute of Health and Welfare (2013)). The second binary variable 

indicated whether children had hospital admissions due to chronic illness, which was 

defined according to the definition by the Australian Institute of Health and Welfare 

(Australian Institute of Health & Welfare, 2012) as asthma, diabetes or cancer (ICD-10: 

J45-46, E10-E14 and C00-D09, D37-D48 respectively). Childhood medical histories of 

chronic diseases were identified from the HMDC. 

Predictor variables on the parental level included age (< 20, 20–29, 30–39, ≥ 40 

years), and binary variables were created to indicate whether parents had a history of at 

least one mental health diagnosis (yes, no), and whether they had been previously 

hospitalised due to assault related injuries (admission, no admission). The variables 

indicating parental age for both mothers and fathers were sourced from the MNS and 

the Birth Registrations. The method that was used to identify mental health admissions 

for children was also used to identify mental health diagnoses for parents. Parental 
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assault-related hospital admissions were identified from the HMDC through assault 

codes (ICD-10: X85-Y09).   

Community level predictor variables included neighbourhood socioeconomic 

disadvantage in which the child was born: level 1 (least disadvantaged) to level 5 (most 

disadvantaged) and the Area of Remoteness Index for Australia, indicating the level of 

residential remoteness (ARIA: level 1 (least remote) to level 5 (most remote)).These 

variables were identified from the MNS and Birth Registrations. 

The effect of child, parental, and community variables as predictors of a child’s 

first mental health diagnosis was evaluated using survival analysis (Cox regression), 

accounting for the clustering of siblings. This clustering enabled us to account for the 

possibility of shared variance between siblings that may be present due to shared family 

environments.  Clusters of siblings were identified if individuals shared the same 

mother. The binary variable indicating whether a child had a mental health diagnosis 

was entered as the outcome variable. Periods at risk for a child’s first mental health 

diagnosis were defined in months, calculated as the time from the 1st day of the month 

of birth in the year that they were born, to the date of first mental health diagnosis 

(event), or time from birth to death or end of the study period (31st December 2010; 

censored).  

Separate models for Aboriginal and non-Aboriginal children are presented. In 

the univariate analysis, we investigated the effect of each variable on the risk of a 

child’s first mental health diagnosis. The multivariate analysis took into account all 

predictor variables. The results are presented using hazard ratios and 95% confidence 

intervals. SAS 9.4 within SAS Enterprise Guide 5.1 (SAS Institute, 2011) was used to 

conduct all analyses.  
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Results 

 

Descriptives 

There were 304498 live births in Western Australia between 1991 and 2002, of 

which, 22049 (7.2%) were Aboriginal children. Five thousand, seven hundred and nine 

children in the cohort had an intellectual disability and were excluded, leaving 298789 

for analysis. During the study period, a total of 13354 children or 4.5%: 8475 males 

(2.5%); 1528 Aboriginal children (0.5%), received a mental health diagnosis. The mean 

time to a first mental health diagnosis was 13.63 years (SD = 3.87 years). Univariate 

and multivariate analyses examining the factors associated with time to a mental health 

diagnosis for non-Aboriginal and Aboriginal children are shown in Table 1 and Table 2 

respectively. Overall, the greatest risk factor for having an earlier mental health 

diagnosis for non-Aboriginal children was having a mother with a mental health 

diagnosis prior to the child’s diagnosis (at over twice the risk). For Aboriginal children, 

the greatest risk factor was having contact with child protection, in the form of a 

substantiated allegation (almost twice the risk).  

 

Risk analysis of factors at the child level 

For both non-Aboriginal and Aboriginal children, experiences of harm (i.e., 

substantiated allegations of child abuse or neglect), almost doubled the risk of a child 

having an earlier mental health contact. Boys were more likely than girls to be 

diagnosed with a mental health disorder at a younger age. For non-Aboriginal children, 

a medical history of chronic disease increased the chances of having an earlier first 

mental health contact by 1.6 times, but this association was not significant for 

Aboriginal children. Low birth weight by gestational age percentiles was a significant 
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predictor of the time to a child’s mental health diagnosis for non-Aboriginal children, 

but not for Aboriginal children.  

 

Risk analysis of factors at the parental level 

For all children, both maternal and paternal mental health diagnoses were 

associated with an increased risk of children receiving a mental health diagnosis at a 

younger age. For non-Aboriginal children, the magnitude of this risk was 2.2 for 

maternal mental health, and 1.6 times the risk for paternal mental health. For Aboriginal 

children, the magnitude of the risk was around 1.7 for maternal mental health diagnoses 

and 1.2 times the risk for paternal mental health diagnoses. This was compared to 

children whose parents did not have any mental health diagnoses, and parents who 

received a mental health diagnosis after their child’s diagnosis.  

For non-Aboriginal children, an increased risk was associated with younger 

maternal age at birth, and no increased risk was associated with mothers aged 40 and 

above compared to mothers aged between 30 and 39. For paternal age, an increased risk 

was associated with younger paternal age at birth (only the 20-29 category), and for 

fathers aged 40 and above. This was compared to fathers aged between 30-39 years at 

the time of their child’s birth. For Aboriginal children, both maternal and paternal ages 

were not significant predictors of children’s mental health diagnosis. Maternal age may 

not have been a significant predictor, because Aboriginal mothers were typically 

observed to be younger at the time of their child’s birth, than non-Aboriginal mothers 

(approximately 82% of Aboriginal mothers were aged 29 years or under at the time of 

their child’s birth, compared to 54.9% of non-Aboriginal mothers). For both non-

Aboriginal and Aboriginal children, the finding that teenage fatherhood was not 

significantly associated with risk may be due to the percentage of children who did not 

have corresponding paternal records (3.9% for non-Aboriginal children, and 26.5% for 
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Aboriginal children). A previous study using population administrative data 

investigating the characteristics of children who did not have corresponding paternal 

records showed that those children were more likely to have poorer outcomes (Sims & 

O’Donnell, 2015). Thus young paternal age at the time of their child’s birth may have 

been associated with an increased risk, if information regarding all fathers could be 

accounted for.  

For non-Aboriginal children, maternal hospitalisation for assault was associated 

with an increased risk of children receiving an earlier mental health diagnosis, at 1.2 

times the risk. However, there was no risk associated with paternal history of 

hospitalisation for assault. For Aboriginal children, maternal and paternal 

hospitalisation for assault related injuries was a predictor of the time to a mental health 

diagnosis when considered in the analysis alone, at 1.5 and 1.1 times the risk 

respectively, with a large proportion of Aboriginal children having a mother or father 

who had a hospitalisation for assault (30.7% and 19.4% respectively). However, the 

associated risks were attenuated in the multivariate analysis, and became non-

significant. 

 

Risk analysis of factors at the community level 

For non-Aboriginal children, relative to those with the least disadvantaged 

socioeconomic background, increasing levels of socioeconomic disadvantage were 

associated with an increased risk of children receiving their first mental health 

diagnosis, and the magnitude of this risk increased with increasing levels of 

disadvantage. Specifically, living in an area characterised by most disadvantage was 

associated with an increased risk of 1.4 times, compared to living in areas of least 

disadvantage. Within the Aboriginal population, relative to living in areas of least 

disadvantage, the risk associated with lower levels of socioeconomic background was 
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higher overall, but was only significant for areas characterised by ‘most disadvantage’. 

This may be due to a large proportion of Aboriginal children (48.0%) living in areas 

characterised by levels of ‘most disadvantage’. 

Non-Aboriginal children living in the second least remote areas (i.e., areas 

approximating to inner regional Western Australia) showed a reduced risk of being 

diagnosed with a mental health disorder at a younger age, compared to children living in 

the metropolitan area. Levels 3 and 4 (moderate levels of remoteness) were associated 

with increased risk in the univariate analysis, however, the risks were attenuated in the 

multivariate analysis and became non-significant. For Aboriginal children, the different 

levels of residential remoteness were not significantly associated with an increased risk 

of a mental health diagnosis. However, care needs to be taken when interpreting these 

results because the availability of mental health services in rural and remote areas may 

be reduced, compared to metropolitan areas. 
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Table 1.  

 

Unadjusted and adjusted risks of a first mental health diagnosis for Non-Aboriginal children born in Western Australia between 1991 and 2002 

 

Characteristic  

 

Non Aboriginal 

Children without 

mental health 

contact** 

 

Non Aboriginal 

Children with 

mental health 

contact 

 

Univariate 

analysis, HR (95% 

CI) 

 

Multivariate 

analysis, HR (95% 

CI) 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

  

n = 265760 

 

n = 11826 

   

 

Gendera 

     

    

   Male 

 

135098 (50.83%) 

 

6488 (54.86%) 

 

1.17 (1.13-1.22)* 

 

1.17 (1.12-1.22)* 
 

    

   Female 

 

130646 (49.16%) 

 

5338 (45.14%) 

 

Reference 

 

Reference 
 

 

Birth weight by gestational agea     
  

p = 0.008 

    

   < 10th percentile 

 

25879 (9.74%) 

 

1387 (11.73%) 

 

1.21 (1.14-1.28)* 

 

1.10 (1.03-1.17)* 
 

     

   10th – 90th percentile 

 

212339 (79.90%) 

 

9284 (78.50%) 

 

Reference 

 

Reference 
 

    

   > 90th percentile 

 

26437 (9.95%) 

 

1133 (9.58%) 

 

1.02 (0.96-1.08) 

 

1.06 (0.99-1.13) 
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Non Aboriginal 

Children without 

mental health 

contact** 

 

Non Aboriginal 

Children with 

mental health 

contact 

 

Univariate 

analysis, HR (95% 

CI) 

 

Multivariate 

analysis, HR (95% 

CI) 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

Contact with Child Protection 
    

  
 

    

   Substantiated allegation 

 

2998 (1.13%) 

 

438 (3.70%) 

 

3.36 (3.05-3.71)* 

 

1.85 (1.64-2.09)* 
 

    

   No contact 

 

262762 (98.87%) 

 

11388 (96.30%) 

 

Reference 

 

Reference 
 

 

Child’s medical history of chronic 

disease 

    

  

 

    

   Yes, history of chronic disease 

 

14845 (5.59%) 

 

1240 (10.49%) 

 

1.74 (1.64-1.85)* 

 

1.56 (1.46-1.67)* 
 

    

   No history of chronic disease 

 

250915 (94.41%) 

 

10586 (89.51%) 

 

Reference 

 

Reference 
 

 

Maternal Age (years) 
    

  
p < 0.001 

    

   < 20  

 

12133 (4.57%) 

 

1079 (9.12%) 

 

2.46 (2.29-2.64)* 

 

1.55 (1.41-1.70)* 
 

    

   20 – 29  

 

132552 (49.88%) 

 

6637 (56.12%) 

 

1.36 (1.30-1.41)* 

 

1.14 (1.08-1.20)* 
 

    

   30 – 39 

 

115652 (43.52%) 

 

3897 (32.95%) 

 

Reference 

 

Reference 
 

    

   ≥ 40 

 

5423 (2.04%) 

 

213 (1.80%) 

 

1.28 (1.11-1.47)* 

 

1.16 (0.99-1.36) 
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Non Aboriginal 

Children without 

mental health 

contact** 

 

Non Aboriginal 

Children with 

mental health 

contact 

 

Univariate 

analysis, HR (95% 

CI) 

 

Multivariate 

analysis, HR (95% 

CI) 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

Mother’s contact with mental 

health service – prior to child’s 

mental health service contact 

    

  

 

    

   Yes, prior 

 

41892 (15.76%) 

 

3939 (33.31%) 

 

2.70 (2.59-2.81)* 

 

2.23 (2.12-2.34)* 
 

    

   No, not prior 

 

223868 (84.24%) 

 

7887 (66.69%) 

 

Reference 

 

Reference 
 

 

Mother’s admission for assault – 

prior to child’s mental health 

service contact 

    

  

 

    

   Yes, prior admission 
 

2920 (1.10%) 

 

342 (2.89%) 

 

2.54 (2.25-2.85)* 

 

1.18 (1.02-1.36)* 

 

 

 

    

   No admission 

 

262840 (98.90%) 

 

11484 (97.11%) 

 

Reference 

 

Reference 
 

 

Paternal Age (years) 
  

  
p < 0.001 

    

   < 20  

 

5983 (2.25%) 

 

415 (3.51%) 

 

1.19 (1.07-1.31)* 

 

0.89 (0.80-1.00) 
 

    

   20 – 29  

 

90902 (34.20%) 

 

4791 (40.51%) 

 

1.41 (1.36-1.47)* 

 

1.12 (1.07-1.18)* 
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Non Aboriginal 

Children without 

mental health 

contact** 

 

Non Aboriginal 

Children with 

mental health 

contact 

 

Univariate 

analysis, HR (95% 

CI) 

 

Multivariate 

analysis, HR (95% 

CI) 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

    

   30 – 39 

 

135859 (51.12%) 

 

4748 (40.15%) 

 

Reference 

 

Reference 
 

  

   ≥ 40 

 

25078 (9.44%) 

 

948 (8.02%) 

 

1.13 (1.06-1.22)* 

 

1.12 (1.04-1.22)* 
 

 

Father’s contact with mental health 

service – prior to a child’s mental 

health service contact 

    

  

 

    

   Yes, prior 

 

27452 (10.33%) 

 

2192 (18.54%) 

 

1.88 (1.79-1.97)* 

 

1.57 (1.49-1.65)* 
 

    

   No, not prior 

 

238308 (89.67%) 

 

9634 (81.46%) 

 

Reference 

 

Reference 
 

 

Father’s admission for assault – 

prior to child’s mental health 

service contact 

    

  

 

    

   Yes, prior admission 

 

7929 (2.98%) 

 

543 (4.59%) 

 

1.59 (1.45-1.75)* 

 

1.06 (0.96-1.17) 
 

    

   No admission 

 

257831 (97.02%) 

 

11283 (95.41%) 

 

Reference 

 

Reference 
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Non Aboriginal 

Children without 

mental health 

contact** 

 

Non Aboriginal 

Children with 

mental health 

contact 

 

Univariate 

analysis, HR (95% 

CI) 

 

Multivariate 

analysis, HR (95% 

CI) 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

SEIFAb 
    

  

p < 0.001 

    

   1 (least disadvantaged) 

 

56745 (21.35%) 

 

1774 (15.00%) 

 

Reference 

 

Reference 
 

    

   2 

 

45304 (17.05%) 

 

1714 (14.49%) 

 

1.21 (1.13-1.30)* 

 

1.13 (1.05-1.21)* 
 

    

   3 

 

45178 (17.00%) 

 

2009 (16.99%) 

 

1.41 (1.33-1.51)* 

 

1.23 (1.15-1.32)* 
 

    

   4 

 

47730 (17.96%) 

 

2389 (20.20%) 

 

1.57 (1.47-1.67)* 

 

1.30 (1.21-1.39)* 
 

    

   5 (most disadvantaged) 

 

44422 (16.72%) 

 

2740 (23.17%) 

 

1.96 (1.84-2.08)* 

 

1.44 (1.34-1.54)* 
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Non Aboriginal 

Children without 

mental health 

contact** 

 

Non Aboriginal 

Children with 

mental health 

contact 

 

Univariate 

analysis, HR (95% 

CI) 

 

Multivariate 

analysis, HR (95% 

CI) 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

ARIAb     
  

p < 0.001 

    

   Level 1 (least remote) 

 

178923 (67.33%) 

 

7807 (66.02%) 

 

Reference 

 

Reference 
 

    

   Level 2 

 

24397 (9.18%) 

 

1009 (8.53%) 

 

0.98 (0.91-1.05) 

 

0.86 (0.80-0.92)* 
 

    

   Level 3 

 

22873 (8.61%) 

 

1172 (9.91%) 

 

1.16 (1.09-1.24)* 

 

1.00 (0.93-1.07) 
 

    

   Level 4 

 

10049 (3.78%) 

 

509 (4.30%) 

 

1.11 (1.01-1.21)* 

 

1.02 (0.93-1.13) 
 

    

   Level 5 (most remote) 

 

3487 (1.31%) 

 

150 (1.27%) 

 

0.86 (0.73-1.01) 

 

0.85 (0.72-1.01) 
 

*Indicates significance p < .01. 

 

**Where there are percentages, percentages are of column totals 

 
a indicates variables containing missing values 
 

b where geographical areas consisted of less than five children, values were not assigned, and therefore classed as missing. 
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Table 2.  

 

Unadjusted and adjusted risks of a first mental health diagnosis for Aboriginal children  born in Western Australia between 1991 and 2002 

 

 

Characteristic  

 

Aboriginal 

Children without 

mental health 

contact 

 

Aboriginal 

Children with 

mental health 

contact 

 

Univariate analysis, 

HR (95% CI) 

 

Multivariate 

analysis, HR (95% 

CI) 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

  

n = 19675 

 

n = 1528 

   

 

Gendera 

     

    

   Male 

 

9928 (50.46%) 

 

833 (54.52%) 

 

1.18 (1.07-1.31)* 

 

1.28 (1.12-1.47)* 

 

    

   Female 

 

9740 (49.50%) 

 

695 (45.48%) 

 

Reference 

 

Reference 

 

 

Birth weight by gestational agea     
   

    

   < 10th percentile 

 

3334 (16.95%) 

 

304 (19.90%) 

 

1.23 (1.08-1.40)* 

 

1.14 (0.96-1.37) 

p = 0.33 

     

   10th – 90th percentile 

 

14752 (74.98%) 

 

1125 (73.63%) 

 

Reference 

 

Reference 

 

    

   > 90th percentile 

 

1460 (7.42%) 

 

98 (6.41%) 

 

0.94 (0.76-1.16) 

 

1.02 (0.79-1.33) 
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Aboriginal 

Children without 

mental health 

contact 

 

Aboriginal 

Children with 

mental health 

contact 

 

Univariate analysis, 

HR (95% CI) 

 

Multivariate 

analysis, HR (95% 

CI) 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

Contact with Child Protection 
    

   

    

   Substantiated allegation 

 

1763 (8.96%) 

 

258 (16.88%) 

 

2.18 (1.91-2.50)* 

 

1.86 (1.50-2.30)* 

 

    

   No contact 

 

17912 (91.04%) 

 

1270 (83.12%) 

 

Reference 

 

Reference 

 

 

Child’s medical history of chronic 

disease 

    

   

    

   Yes, history of chronic disease 

 

1882 (9.57%) 

 

225 (14.73%) 

 

1.27 (1.10-1.46)* 

 

1.17 (0.97-1.42) 

 

    

   No history of chronic disease 

 

17793 (90.43%) 

 

1303 (85.27%) 

 

Reference 

 

Reference 

 

 

Maternal Age (years) 
    

   

    

   < 20  

 

4763 (24.21%) 

 

432 (28.27%) 

 

1.08 (0.91-1.27) 0.96 (0.72-1.27) 

p = 0.57 

    

   20 – 29  

 

11384 (57.86%) 

 

856 (56.02%) 

 

0.95 (0.81-1.10) 0.88 (0.70-1.09) 

 

    

   30 – 39 

 

3398 (17.27%) 

 

231 (15.12%) 

 

Reference 

 

Reference 

 

    

   ≥ 40 

 

130 (0.66%) 

 

9 (0.59%) 

 

1.18 (0.60-2.31) 

 

1.02 (0.42-2.47) 
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 Aboriginal 

Children without 

mental health 

contact 

Aboriginal 

Children with 

mental health 

contact 

Univariate analysis, 

HR (95% CI) 

Multivariate 

analysis, HR (95% 

CI) 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

Mother’s contact with mental 

health service – prior to child’s 

mental health service contact 

    

   

    

   Yes, prior 

 

8519 (43.30%) 

 

922 (60.34%) 

 

1.83 (1.64-2.04)* 

 

1.66 (1.41-1.95)* 

 

    

   No, not prior 

 

11156 (56.70%) 

 

606 (39.66%) 

 

Reference 

 

Reference 

 

 

Mother’s admission for assault – 

prior to child’s mental health 

service contact 

    

   

    

   Yes, prior admission 

 

5861 (29.79%) 

 

641 (41.95%) 

 

1.50 (1.35-1.67)* 

 

1.00 (0.83-1.19) 

 

    

   No admission 

 

13814 (70.21%) 

 

887 (58.05%) 

 

Reference 

 

Reference 

 

 

Paternal Age (years) 
    

   

    

   < 20  

 

1648 (8.38%) 

 

131 (8.57%) 

 

1.04 (0.84-1.28) 

 

0.97 (0.72-1.31) 

p = 0.36 

    

   20 – 29  

 

8277 (42.07%) 

 

602 (39.40%) 

 

1.05 (0.91-1.22) 

 

1.06 (0.87-1.29) 

 

    

   30 – 39 

 

3952 (20.09%) 

 

250 (16.36%) 

 

Reference 

 

Reference 
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Aboriginal 

Children without 

mental health 

contact 

 

Aboriginal 

Children with 

mental health 

contact 

 

Univariate analysis, 

HR (95% CI) 

 

Multivariate 

analysis, HR (95% 

CI) 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

  

     ≥ 40 

 

697 (3.54%) 

 

60 (3.93%) 

 

1.40 (1.06-1.86)* 

 

1.33 (0.94-1.88) 

 

 

Father’s contact with mental 

health service – prior to a child’s 

mental health service contact 

    

   

    

   Yes, prior 

 

5307 (26.97%) 

 

484 (31.68%) 

 

1.17 (1.05-1.31)* 

 

1.17 (1.00-1.37)* 

 

    

   No, not prior 

 

14368 (73.03%) 

 

1044 (68.32%) 

 

Reference 

 

Reference 

 

 

Father’s admission for assault – 

prior to child’s mental health 

service contact 

  

   

    

   Yes, prior admission 

 

3780 (19.21%) 

 

335 (21.92%) 

 

1.14 (1.01-1.30)* 

 

1.05 (0.88-1.24) 

 

    

   No admission 

 

15895 (80.79%) 

 

1193 (78.08%) 

 

Reference 

 

Reference 
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Aboriginal 

Children without 

mental health 

contact 

 

Aboriginal 

Children with 

mental health 

contact 

 

Univariate analysis, 

HR (95% CI) 

 

Multivariate 

analysis, HR (95% 

CI) 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

SEIFAb 
    

   

    

   1 (least disadvantaged) 

 

460 (2.34%) 

 

23 (1.51%) 

 

Reference 

 

Reference 

p = 0.26 

    

   2 

 

1057 (5.37%) 

 

75 (4.91%) 1.52 (0.90-2.57) 1.33 (0.75-2.38) 

 

    

   3 

 

1791 (9.10%) 

 

118 (7.72%) 1.78 (0.83-2.25) 1.40 (0.81-2.41) 

 

    

   4 

 

3401 (17.29%) 

 

262 (17.15%) 1.55 (0.95-2.51) 1.49 (0.87-2.53) 

 

    

   5 (most disadvantaged) 

 

9410 (47.83%) 

 

779 (50.98%) 

 

1.70 (1.16-2.74)* 1.61 (0.96-2.70) 

 

      

      

      

      

      

      

      

      

      

      



 

151 

 

      

      

      

  

Aboriginal 

Children without 

mental health 

contact 

 

Aboriginal 

Children with 

mental health 

contact 

 

Univariate analysis, 

HR (95% CI) 

 

Multivariate 

analysis, HR (95% 

CI) 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

ARIAb     
   

    

   Level 1 (least remote) 

 

6530 (33.19%) 

 

502 (32.85%) 

 

Reference 

 

Reference 

p = 0.33 

    

   Level 2 

 

1230 (6.25%) 

 

87 (5.69%) 0.94 (0.74-1.21) 1.00 (0.76-1.33) 

 

    

   Level 3 

 

2599 (13.21%) 

 

221 (14.46%) 

 

1.07 (0.90-1.27) 

 

1.08 (0.88-1.32) 

 

    

   Level 4 

 

2825 (14.36%) 

 

202 (13.22%) 0.89 (0.75-1.06) 0.84 (0.68-1.04) 

 

    

   Level 5 (most remote) 

 

3292 (16.73%) 

 

266 (17.41%) 0.93 (0.80-1.09) 0.97 (0.78-1.19) 

 

*Indicates significance p < .01. 

 

**Where there are percentages, percentages are of column totals 

 
a indicates variables containing missing values 
 

b where geographical areas consisted of less than five children, values were not assigned, and therefore classed as missing. 
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Discussion 

For non-Aboriginal children, mother’s prior history of a mental health diagnosis 

was associated with the highest risk of children being diagnosed with a mental health 

disorder at a younger age. The risk associated with mothers’ and fathers’ prior history of 

a mental health diagnosis was also increased for Aboriginal children. Generally, the 

association between parental mental health diagnoses and children’s mental health 

diagnoses is consistent with previous research which found that children were more 

likely to be diagnosed with a mental health disorder if their parents had experienced 

mental health difficulties (Huntsman, 2008; Wille et al., 2008). Previous studies have 

attributed this link to the interaction of environmental and genetic factors, which may 

influence children’s early experiences, and their development of interpersonal 

functioning and coping mechanisms (Huntsman, 2008). Alternatively, it may be 

possible that parents’ own experiences of mental health difficulties are associated with 

an increased awareness of their child’s mental health, and hence, a greater likelihood of 

seeking assistance for their children if poor mental health was suspected.  

For non-Aboriginal children, characteristics that reflect the socio-ecological 

context in which children develop, such as contact with Child Protection and Family 

Services, parental factors (e.g., prior mental health diagnoses, mother’s admission for 

assault related injuries, young motherhood) and the extent to which resources may be 

available (i.e., low socioeconomic status) contributed more strongly to the development 

of mental health problems than factors which are inherent to the child (e.g., gender). 

This pattern was also largely observed for Aboriginal children, that is, characteristics 

reflecting the socio-ecological context (e.g., contact with Child Protection and Family 

Services, and maternal history of mental health diagnoses) appeared to contribute more 

strongly than inherent characteristics of the child. The importance of factors reflecting 

the developmental context and the available resources for both non-Aboriginal and 
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Aboriginal children raises further questions as to whether the increased risk is due to 

biological or environmental contributions, with previous research suggesting that both 

play an important role in the manifestation of risk (Goodman & Gotlib, 1999). Further 

studies investigating whether specific mental health diagnoses in parents contribute to 

an increased risk of children subsequently receiving a similar mental health diagnosis 

may provide further insight into this issue, as the genetic component for some mental 

health disorders may be greater than for others (Kendler, Prescott, Myers, & Neale, 

2003). 

Although the characteristics that are associated with risk are similar for both 

non-Aboriginal and Aboriginal children, fewer characteristics appeared to be 

significantly associated with the time to a mental health diagnosis for Aboriginal 

children. This may be due to the fact that the physical and mental health of Aboriginal 

children, in particular, is heavily influenced by a combination of life circumstances 

across the domains of socioeconomic characteristics, housing, family structure, 

community safety and stressors. Disadvantage in any of these domains has been 

considered to be associated with stress and poor mental health (Australian Institute of 

Health and Welfare, 2011). It has been found that a large proportion of Aboriginal 

adults and children experience a greater number of life stressors than their non-

Aboriginal counterparts, and these include the loss of family and friends, poor housing, 

and overcrowding in the housing (Australian Institute of Health and Welfare, 2011).  

Further, it has been suggested that the stress which is endured is often compounded by 

unresolved grief and trauma related to the colonial history of Australia (Dudgeon, 

Milroy, & Walker, 2014; Shepherd, Li, Mitrou, & Zubrick, 2012).  Reports have 

additionally suggested that the Aboriginal population is “over-represented in the lowest 

income bracket” (Australian Institute of Health and Welfare, 2011), and this study 

showed that just under half of the population resided in areas characterised by the most 
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socioeconomic disadvantage. Given that a large proportion of the Aboriginal population 

experiences disadvantage and a number of adversities, it is likely that the factors that are 

typically associated with risk were attenuated and became non-significant in the 

multivariate analysis due to the lack of variability available to determine changes in 

risk. From a methodological perspective, the small sample sizes associated with some of 

the reference categories in the analysis for the Aboriginal population (e.g., SEIFA) may 

also have reduced the power of such analyses to find significant differences. Related to 

this point, cultural differences between non-Aboriginal and Aboriginal families (e.g., 

maternal age at time of child’s birth; (Blair, Zubrick, & Cox, 2005)) meant that for 

some variables, the reference categories appropriate for one population may not be as 

appropriate for another population.  

Our study additionally found that a large number of the characteristics are inter-

related and frequently co-occur. This was demonstrated by the attenuation of the hazard 

ratios in the multivariate analysis. This is supported by research that has emphasised the 

importance of considering the whole socio-ecological context in which a child develops 

(Bronfenbrenner, 1994). Although factors such as residential remoteness and 

socioeconomic disadvantage cannot be easily altered, the clustering of risk factors 

suggests that any intervention or prevention strategies targeted to adjustable family 

factors may help in alleviating some of the risk that is associated with community or 

childhood level factors that cannot be targeted by interventions (e.g., socioeconomic 

status). Furthermore, the finding that specific family factors (e.g., mother’s contact with 

a mental health service, prior to their child’s) are associated with an increased risk 

enables the identification of at-risk children, whilst the identification of community 

factors enables a more targeted approach in the delivery of support services. Future 

research addressing the causal pathways of these risk factors is warranted to identify 

those factors that should be targeted in intervention/prevention strategies. 
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One limitation of this study is that it does not include specific information 

regarding family stress or functioning. Additionally, it does not include general 

practitioner data relating to mental health visits and also does not include information 

regarding private outpatient mental health service use. As such, it is likely that these 

data sources captured individuals with more severe mental health disorders, and 

individuals from low income backgrounds. Whilst this is the case, groups of individuals 

who may be considered as ‘at-risk’ are more prone to attrition in survey studies, and 

therefore not typically considered in longitudinal follow-ups. Population level 

administrative data are able to capture such groups, and therefore may be considered as 

a strength. Finally, the use of population data enabled a more accurate definition of the 

temporal sequence of ‘risk events’ in the period leading up to a child’s first mental 

health diagnosis, although it is possible that the first record of mental health service use 

occurs sometime after the first onset of mental health symptoms. 

This study has highlighted the contributions of child, family and community 

level characteristics to the risk of children being diagnosed with a mental health 

disorder. The association of the socio-ecological context in which a child develops with 

the risk of a mental health diagnosis provides potential areas for early intervention and 

prevention (in the form of increased formal and informal support) to improve children’s 

future mental health outcomes. Additionally, the inter-relatedness of the characteristics 

also highlights the potential effectiveness of targeted approaches to individual areas of 

concern. 
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Chapter Six 

Patterns of participation in Year 9 academic testing and factors predicting absence 

on the day of test 

The overarching aim of this thesis was to investigate the relationship between 

childhood mental health and educational outcomes. Given that children spend a large 

proportion of their developmental years in schooling, further understanding of this 

bidirectional relationship could be beneficial to the development of population level 

approaches to decreasing the prevalence of mental health disorders, or to improving 

academic achievement. In order to investigate this relationship we need to ensure that 

the data used to determine academic achievement (i.e., national academic testing) is 

representative of all students. The study presented in this chapter, determines the 

proportion of children who do not participate in the national academic testing (i.e., are 

not enrolled, or do not attend school on the day of testing). The proportion of children 

who do not participate has never been derived from population level administrative data 

in Western Australia or elsewhere in Australia, and the sociodemographic 

characteristics of these children are not known. These issues formed the main aims of 

the current study.  
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Abstract 

Policies aiming to improve educational outcomes are typically based on academic 

testing data. However, such data only reflect the performance of students who 

completed the tests (Roos et al., 2006). It is possible that students who were absent have 

shared characteristics. The proportion of students absent out of all eligible school 

students and whether they have shared characteristics has not been investigated, as this 

is only possible through the use of linked administrative data. Participants were born in 

Western Australia in 1994 and 1995, and their birth records were linked to participation 

status in the Year 9 academic tests to determine the proportion of students who were 

absent.  A logistic regression was conducted to investigate characteristics which 

predicted absence on test day. A substantial proportion of non-Aboriginal (3.2%), and 

Aboriginal students (21.9%) were absent on test day. Risk factors which predicted 

absence included contact with Child Protection and Family Services, history of maternal 

mental health problems, and fathers aged below 20 years at the time of their child’s 

birth. A significant proportion of students were absent and therefore not represented in 

academic achievement information. These students were more likely to have 

experienced adverse events and therefore are not randomly absent. As such, the data 

typically used to inform policies aiming to improve educational outcomes may lack the 

necessary information to adequately address the complex needs of students who are 

absent on test day. However, findings suggest that service providers, as well as schools 

may play an important role in encouraging participation in school. 
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Patterns of participation in Year 9 academic testing and factors predicting absence 

on the day of test 

Students’ achievement scores from population based national academic tests are 

often used to inform policies aimed at improving educational outcomes. However, the 

proportion of students who participate in testing is rarely 100%, meaning that the scores 

obtained through testing only reflect the performance of students who participate 

(Brownell et al., 2006; Roos et al., 2006). As the students who are absent are not 

represented in the data used to inform policies, it is imperative to investigate the 

proportion of students, out of the total population of eligible school students, who are 

absent on the day of test, and to understand the characteristics of these students. 

The students who are absent on the day of test, as a proportion of the population 

of all eligible school students, is often unknown, as studies typically only have access to 

enrolment records, rather than records of all children who are eligible during a 

schooling year (Brownell et al., 2006). Additionally, whilst no previous studies have 

investigated the sociodemographic characteristics of students who do not participate on 

the day of test, research has suggested that these students are more likely to have 

increased general absence from school (Hancock, Shepherd, Lawrence, & Zubrick, 

2013). Further, the socioecological contexts in which these students develop, are 

typically characterised by increased familial and community disadvantage, and the 

students are more likely to experience poor physical and mental health (Kearney, 2008; 

Rumberger, 1995). Differences in attendance have also been found between students of 

different cultural backgrounds in the US (Rumberger, 1995), and between non-

Aboriginal and Aboriginal children in Australia (Bourke, Rigby, & Burden, 2000). 

Given this, the subpopulation of students who are absent on the day of test may be 

absent systematically, which would mean that the scores obtained from population 

based national testing may not be representative of the entire population’s educational 
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achievement. Consequently, if such scores are used to inform policies aimed at 

improving the educational outcomes of all students, students who are already vulnerable 

may be further disadvantaged, as they are not represented in the testing data.   

The identification of the proportion of students of the total population who are 

absent on the day of test, and whether these students have shared demographic 

characteristics, is only possible through the use of population linked administrative data 

that are routinely collected by government agencies. Administrative data provide 

information regarding the number of students who are eligible for schooling, as well as 

students’ educational scores and enrolment records, which are then linked to health and 

demographic information regarding themselves, their parents, and the community in 

which they were born. This allows the analysis of the impact of factors within a 

student’s socioecological context on their participation in testing.  

Brownell et al. and Roos et al. used population level administrative data to 

investigate the proportions of children (out of the total population) who passed, or failed 

their Year 12 academic test. Roos et al. additionally examined the proportions of 

students who were absent, exempt, or repeated a grade in academic testing, and the 

socioeconomic factors that were associated with passing an academic test. For all 

educational outcomes that were considered, Brownell et al. and Roos et al., found that 

the reporting of proportions based only on students who participated in testing (rather 

than the whole population of eligible students), was more likely to overestimate the 

performance of the population. Additionally, compared to students who failed their 

academic test, students who did not participate in testing were less likely to complete 

schooling within two years of the test. Students who were absent on the day of test were 

also more likely to have experienced socioeconomic disadvantage (Roos et al., 2006).  

However, it is unknown as to whether students who are absent on the day of test 

share additional sociodemographic characteristics. An investigation into whether such 
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characteristics are associated with absence will provide further insight regarding the 

students who are not typically represented in academic achievement data. Therefore, 

using the population linked administrative data that is available in Western Australia, 

this study builds on the methodology used by Brownell et al. (2006) and Roos et al. 

(2006). This current study extends the work by focusing on students who were absent 

on the day of test and investigates a wider range of sociodemographic characteristics 

that may be associated with absence (including adverse life events, such as child 

protection involvement, as well as indicators of socioeconomic disadvantage). This 

study had two aims. The first aim was to investigate the proportion of students who 

were in each of the participation categories (participated, absent, exempt, withdrawn), 

out of the population of all eligible school students. Given the strong associations 

between socioeconomic status and absenteeism, it was hypothesised that the proportion 

of students who were absent on the day of test would increase with increasing levels of 

disadvantage (as indicated by levels of disadvantage of the area in which they were 

born). The second aim of this study was to investigate the background risk factors 

associated with an increased risk of students being absent on the day of testing. It was 

hypothesised that students who were absent on the day of testing would have a 

background of increased disadvantage, compared to those who were present at testing. 

For this study, we considered patterns of test participation in Year 9, as Year 9 is the 

last year of academic testing before school attendance becomes optional at the end of 

Year 10. 

 

 

 

 

 



166 

 

Methods 

 

Procedure 

This study was a retrospective cohort study using eight administrative data sets 

containing de-identified data. These data were linked by the Western Australian Data 

Linkage Branch, through methods of probabilistic matching and clerical checking 

(Holman et al., 2008). These data sets included the Midwives Notification System 

(MNS; contains information on all births which are greater than 20 weeks gestation or 

more than 400 grams in weight), the Birth Register (includes information on all 

registered births in WA as well as demographic information regarding the child, mother 

and father at the time of birth), the Hospital Morbidity Data Collection (HMDC; 

includes information regarding all hospital separations from 1970, but will be referred 

to as ‘admissions’ hereafter), the Mental Health Information System (MHIS; includes 

all information regarding patients in contact with specialised community or ambulatory 

mental health services from 1966), the Mortality Register (includes records of death), 

the Child Protection and Family Support data set (provides information regarding 

allegations and substantiated allegations for abuse and neglect), the Intellectual 

Disability Exploring Answers data set (IDEA; includes information about individuals 

with Intellectual Disability), and data from the Department of Education (provides data 

regarding the National Assessment Program – Literacy and Numeracy (NAPLAN), 

which is a national test which has been conducted annually since 2008. The NAPLAN 

includes information regarding raw test scores, and students’ participation status). 

 

Study Population 

Individuals were selected to be part of the study cohort if they were born in 1994 

and 1995, as indicated by records on the MNS, and the Birth Registrations. Individuals 
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were excluded from the analysis if they died prior to the Year 9 test date, or if they were 

recorded as having an Intellectual Disability. 

 

Participation in Year 9 Academic Test 

The outcome variable for this study was students’ participation in the reading 

section of the Year 9 NAPLAN test (conducted between 2008 and 2010). Students were 

considered to have completed the test if they had a score, and were considered not to 

have completed the test if they were enrolled, but had no test score. Students were 

considered to be ‘not enrolled’ if they had a birth record but no educational records. 

Students’ participation in the Year 9 reading test was further categorised into 

‘Participated’, ‘Absent’, ‘Withdrawn’, and ‘Exempt’. These categories were determined 

by the Department of Education, and students were assigned to these categories by 

teachers and Principals. The Department of Education considered students to be 

‘Absent’ from the test if they were not at school on the day of testing, or if they were at 

school, but too unwell to participate. Students were ‘Withdrawn’ from the test if a 

formal application detailing an objection to testing by parents was lodged to the 

Principal prior to the date of test. Students may be ‘Exempt’ from testing if they have a 

language background other than English or a disability, and children were only exempt 

if it was deemed that either the language background or disability “severely limited their 

capacity to participate in tests”. Maximum participation from students was encouraged, 

and where appropriate, adjustments were provided to students with disability to increase 

access to the tests (National Assessment Program, 2013). Withdrawal and exemption 

from testing is a formal process which is discussed between the Principal and parents, 

prior to testing (Australian Curriculum Assessment and Reporting Authority, 2013). 
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Identification of Predictor Variables 

Predictor variables were only identified for individuals where the predictor event 

occurred before the projected date of the student sitting the Year 9 reading test. This 

date was considered as ‘projected’ as a proportion of students did not sit the Year 9 test. 

Predictor variables were categorical in nature, and the levels within variables are 

indicated within the parentheses. These variables were identified on the educational, 

child, parental and community levels of the socio-ecological contexts in which students 

developed.  

Predictors on the education level included an indicator of whether children 

participated in the equivalent reading test when they were in Year 3. Predictors on the 

child level included gender (male or female), birth weight percentiles by gestational age 

(derived by the method described by Roberts & Lancaster, 1999; < 10th percentile, 10th 

– 90th percentile, > 90th percentile), a binary variable indicating whether children had 

experienced a substantiated child maltreatment allegation, and another binary variable 

which indicated whether children had hospital admissions due to chronic illness 

(defined as asthma, diabetes or cancer; Australian Institute of Health & Welfare, 2012; 

ICD-9CM codes: 493.0-493.2, 249-250, 140-209 and 230-239 respectively and ICD-

10AM codes: J45-46, E10-14 and C00-D09, D37-D48 respectively). The latter two 

variables were assessed from the time of the child’s birth to the date of their Year 9 test 

(outcome). 

Predictor variables on the parental level included age at the time of their child’s 

birth (< 20, 20–29, 30–39, ≥ 40 years), and a binary variable indicating whether parents 

ever had a history of at least one mental health diagnosis (yes, no). Parents were 

considered to have a mental health diagnosis if they had records indicating any mental 

health related descriptive codes according to the ICD-9-CM and the ICD-10-AM in the 

MHIS and the HMDC. These codes are outlined in Appendix 1 (all codes were included 
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except for Mental Health Related Descriptive Codes as these codes do not reflect a 

mental health diagnosis). 

Community level predictor variables included socioeconomic disadvantage of 

the neighbourhood in which the child was born: level 1 (least disadvantaged) to level 5 

(most disadvantaged), and the Accessibility / Remoteness Index of Australia, indicating 

the level of residential remoteness (ARIA; level 1 (major cities which are considered to 

be least remote) to level 5 (very remote areas)). 

 

Statistical Analysis 

First, the proportion of students within each participation status group for the 

Year 9 test was calculated. To address the second aim of the study, which was to 

investigate the background risk factors that were associated with an increased risk of 

students being absent on the day of test, a binary logistic regression was conducted. 

Separate models for non-Aboriginal and Aboriginal children are presented. In the 

univariate analysis, we investigated the effect of each variable on whether the child was 

absent from the test. The multivariate analysis took into account all predictor variables. 

The results are presented using Odds Ratios, and 95% confidence intervals. SAS 9.4 

within SAS Enterprise Guide 5.1 was used to conduct all analyses (SAS Institute, 

2011).  

 

Results 

 

Descriptives 

There were a total of 50819 live births in Western Australia in 1994 and 1995. 

Seven hundred and seventy eight children (0.2%) died prior to the projected Year 9 test 

date, and a further 1007 children (0.2%) were recorded to have an Intellectual 
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Disability. The birth and demographic information for these children were excluded 

from the study, leaving 49034 children (25031 (51.0%) males and 3030 (6.2%) 

Aboriginal children) in the cohort. The total number of students in the cohort at birth, at 

Year 3 and Year 9 are shown in Table 1. 

 

Table 1.  

Number of students in the cohort at time of birth, Year 3, and Year 9 

 

Birth year 

 

Number of 

children at birth 

 

Number of 

children after 

exclusion 

 

Number of 

children 

enrolled in 

Year 3 (n, % of 

study cohort) 

 

Number of 

children 

enrolled in 

Year 9 (n, % of 

study cohort) 

 

1994 

 

25430 

 

24503 

 

20914 (85.4%) 

 

21581 (88.1%) 

 

1995 

 

25389 

 

24531 

 

21192 (86.4%) 

 

21268 (86.7%) 

 

 

Participation of Students in Year 9 Test 

The proportion of students in each participation category is displayed in Figure 1 

for non-Aboriginal students. 
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Figure 1. Proportion of non-Aboriginal students within each participation category, 

stratified by the different levels of socioeconomic disadvantage. 

 

The proportion of non-Aboriginal students who participated, or who were not 

enrolled was similar across the five different levels of socioeconomic disadvantage of 

the areas in which students were born. The proportion of students who were absent on 

the day of test appeared to decrease with decreasing levels of socioeconomic 

disadvantage. Differences in the proportions of Aboriginal students who participated in 

the test across different levels of socioeconomic disadvantage were more obvious and 

are shown in Figure 2. 
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Figure 2. Proportion of Aboriginal students within each participation category, stratified 

by the different levels of socioeconomic disadvantage. 

 

For Aboriginal students, Figure 2 shows that for SEIFA levels 3-5, decreasing 

proportions of students participated in the testing with increasing levels of disadvantage. 

The proportion of students who participated in the test was similar across levels 1, 2, 

and 3, which represented individuals who were born in areas of less disadvantage, 

compared to levels 4 and 5. The proportion of students who were absent on the day of 

test increased with increasing levels of socioeconomic disadvantage which characterised 

the area in which the child was born. 
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For both non-Aboriginal and Aboriginal students, the proportion of students who 

were exempt or withdrawn was small, ranging from 0 to 0.3%.  

 

Characteristics of Students Who Were Absent on the Day of the Year 9 Test 

Univariate and multivariate analyses examining the factors associated with 

students’ absence on the day of test for non-Aboriginal children are shown in Table 2, 

and for Aboriginal children in Table 3. Multivariate results are reported below. 

 Risk analysis of factors at the child level. Absence from the equivalent Year 3 

test was significantly associated with an increased risk of being absent on the day of test 

in Year 9, by almost 1.4 times for non-Aboriginal students, and by almost 1.6 times for 

Aboriginal students. For both non-Aboriginal and Aboriginal children, experiences of 

harm (i.e., contact with the Department of Child Protection and Family Services) 

increased the risk of a student being absent on the day of test by approximately 1.8 

times and 1.7 times respectively. Non-Aboriginal children who had a medical history of 

chronic disease were 1.4 times more likely to be absent on the day of test, whilst this 

was not significant for Aboriginal children. Birth weight percentiles by gestational age 

were not significantly associated with absence for either non-Aboriginal or Aboriginal 

children. 

 Risk analysis of factors at the parental level. For both non-Aboriginal and 

Aboriginal children, mother’s history of a mental health diagnosis was associated with 

an increased risk of children being absent on the day of their Year 9 test. Non-

Aboriginal children were 1.7 times more likely to be absent, whilst Aboriginal children 

were 1.3 times more likely to be absent. Non-Aboriginal children were also 1.7 times 

more likely to be absent if their fathers had a mental health diagnosis prior to their Year 

9 test, but this was not significant for Aboriginal children. In terms of parental age, 

Non-Aboriginal students who had mothers who were aged 40 and above, or fathers aged 
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29 or under, and Aboriginal children whose fathers were aged 19 or under at the time of 

their birth were more likely to be absent on the day of test.  

 Risk analysis of factors at the community level. For non-Aboriginal children, 

relative to the least disadvantaged socioeconomic background, increasing levels of 

socioeconomic disadvantage were associated with an increased risk of children being 

absent on the day of the Year 9 test (approximately 1.5 to 1.6 times for areas of 

moderate disadvantage to most disadvantage (levels 3-5)). For Aboriginal children, 

relative to living in areas of least disadvantage, the risk associated with areas of 

moderate to most disadvantage was elevated, and the magnitude of this risk decreased 

with decreasing levels of disadvantage. In contrast, residing in areas characterised by 

little disadvantage (level 2) appeared to have a protective effect, when compared to 

residing in areas of least disadvantage (level 1). However, none of these associations 

were significant, which may be due to a large proportion of Aboriginal children (73.8%) 

living in areas characterised by levels of ‘most disadvantage’. For both non-Aboriginal 

and Aboriginal children, residential remoteness was not associated with a significantly 

increased risk of being absent on the day of test. 
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Table 2.  

 

Descriptives, and unadjusted and adjusted risks for non-Aboriginal students being absent on the day of the Year 9 test 

 

 Participated Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row totals 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

 

n = 38468 n = 1734 n = 5802 n = 46004   

 

 

Participation in Year 

3 testa       

 

 

p < 0.05 

    

   Participated 35628 (92.08%) 1539 (3.98%) 1524 (3.94%) 38691 Reference Reference 

 

   Did not participate 901 (87.99%) 70 (6.84%) 53 (5.18%) 1024 1.80 (1.40-2.31)* 1.36 (1.04-1.79)*  

 

Gendera       

 

p = 0.08 

    

   Female 18938 (84.16%) 801 (3.56%) 2764 (12.28%) 22503 Reference Reference 

 

   Male 19529 (83.10%) 933 (3.97%) 3038 (12.93%) 23500 1.13 (1.03-1.24)* 1.10 (0.99-1.22)  
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 Participated Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row totals 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

Birthweight 

percentiles by 

gestational agea       

 

 

p = 0.58 

 

   < 10th percentile 3893 (82.88%) 185 (3.94%) 619 (13.18%) 4697 1.05 (0.90-1.23) 0.91 (0.76-1.09) 

 

    

   10th - 90th 

percentile 30828 (83.71%) 1392 (3.78%) 4608 (12.51%) 36828 Reference Reference 

 

 

   > 90th percentile 3682 (84.18%) 155 (3.54%) 537 (12.28%) 4374 0.93 (0.79-1.10) 0.99 (0.82-1.19) 

 

 

Child Protection 

involvement       

 

 

p <0.001 

    

   Substantiated 

allegation 492 (77.97%) 76 (12.04%) 63 (9.98%) 631 3.54 (2.77-4.53)* 1.83 (1.37-2.45)* 

 

    

   No substantiated 

allegation 37976 (83.70%) 1658 (3.65%) 5739 (12.65%) 45373 Reference Reference 
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 Participated Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row totals 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

Child's medical 

history of chronic 

disease       

 

 

p < 0.001 

    

   Yes, history of 

chronic disease 2493 (85.76%) 164 (5.64%) 250 (8.60%) 2907 1.51 (1.28-1.78)* 1.40 (1.17-1.68)* 

 

    

   No history of 

chronic disease 35975 (83.47%) 1570 (3.64%) 5552 (12.88%) 43097 Reference Reference 

 

 

Maternal age (years)       

 

p = 0.14 

 

   < 20 1799 (79.92%) 154 (6.84%) 298 (13.24%) 2251 2.36 (1.96-2.83)* 1.13 (0.88-1.45) 

 

 

   20 - 29 19879 (83.35%) 957 (4.01%) 3014 (12.64%) 23850 1.33 (1.19-1.47)* 1.03 (0.90-1.18) 

 

    

   30 - 29 16123 (84.41%) 586 (3.07%) 2391 (12.52%) 19100 Reference Reference 

 

 

   ≥ 40 666 (83.04%) 37 (4.61%) 99 (12.34%) 802 1.53 (1.09-2.15)* 1.53 (1.05-2.25)* 
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 Participated Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row totals 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

Mother's contact with 

mental health services 

prior to child's year 9 

test       

 

 

p <0.001 

 

   Yes, prior 

admission 6215 (83.33%) 498 (6.68%) 745 (9.99%) 7458 2.09 (1.88-2.33)* 1.69 (1.49-1.91)* 

 

    

   No, not prior 32253 (83.67%) 1236 (3.21%) 5057 (13.12%) 38546 Reference Reference 

 

 

Paternal age (years)a       

 

p < 0.001 

 

   < 20 1573 (76.55%) 159 (7.74%) 323 (15.72%) 2055 2.83 (2.36-3.38)* 1.93 (1.53-2.44)* 

 

 

   20 - 29 13776 (83.10%) 719 (4.34%) 2083 (12.56%) 16578 1.46 (1.31-1.62)* 1.25 (1.09-1.43)* 

 

    

   30 - 29 19756 (84.54%) 707 (3.03%) 2907 (12.44%) 23370 Reference Reference 

 

 

   ≥ 40 3362 (84.05%) 149 (3.73%) 489 (12.23%) 4000 1.24 (1.03-1.48)* 1.11 (0.90-1.38) 
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 Participated Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row totals 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

Father's contact with 

mental health services 

prior to a child's year 

9 test       

 

 

 

 

p < 0.001 

 

   Yes, prior 4231 (83.97%) 329 (6.53%) 479 (9.51%) 5039 1.90 (1.67-2.15)* 1.65 (1.44-1.90)* 

 

    

   No, not prior 34237 (83.58%) 1405 (3.43%) 5323 (12.99%) 40965 Reference Reference 

 

 

SEIFAb       

 

p < 0.001 

   

   1 (least 

disadvantaged) 7799 (84.28%) 233 (2.52%) 1222 (13.21%) 9254 Reference Reference 

 

 

   2 6450 (83.76%) 246 (3.19%) 1005 (13.05%) 7701 1.28 (1.06-1.53)* 1.21 (0.99-1.46) 

 

 

   3 6685 (83.82%) 330 (4.14%) 960 (12.04%) 7975 1.65 (1.39-1.96)* 1.51 (1.26-1.81)* 

 

 

   4 6913 (83.24%) 378 (4.55%) 1014 (12.21%) 8305 1.83 (1.55-2.16)* 1.57 (1.31-1.88)* 

 

 

   5 (most 

disadvantaged) 6102 (82.69%) 373 (5.05%) 904 (12.25%) 7379 2.05 (1.73-2.42)* 1.57 (1.31-1.89)* 
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 Participated Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row totals 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

ARIAb       

 

p = 0.70 

   

   1 (major cities) 25676 (83.89%) 1124 (3.67%) 3805 (12.43%) 30605 Reference Reference 

 

 

   2 3341 (86.24%) 180 (4.65%) 353 (9.11%) 3874 1.23 (1.05-1.45)* 1.10 (0.93-1.30) 

 

 

   3 3190 (82.47%) 163 (4.21%) 515 (13.31%) 3868 1.17 (0.99-1.38) 1.01 (0.84-1.20) 

 

 

   4 1333 (79.82%) 78 (4.67%) 259 (15.51%) 1670 1.34 (1.06-1.69)* 1.15 (0.89-1.48) 

 

 

   5 (very remote 

areas) 445 (69.42%) 19 (2.96%) 177 (27.61%) 641 0.98 (0.61-1.55) 1.09 (0.68-1.75) 

 

*indicates significance p < .01. 

 

**where there are percentages, percentages are of column totals 

 
a indicates variables containing missing values 
 

b where geographical areas consisted of less than five children, values were not assigned, and therefore classed as missing. 
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Table 3.  

Descriptives, and unadjusted and adjusted risks for Aboriginal students being absent on the day of the Year 9 test 

 

 Participated  Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row total 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

 

n = 1887 n = 665 n = 478 n = 3030   

 

 

Participation in Year 3 

testa       

 

 

p < 0.01 

   

   Participated 1466 (70.89%) 408 (19.73%) 194 (9.38%) 2068 Reference Reference 

 

    

   Did not participate 169 (52.32%) 97 (30.03%) 57 (17.65%) 323 2.06 (1.57-2.71)* 1.59 (1.15-2.19)* 

 

 

Gender       

 

p = 0.83 

    

   Female 946 (63.11%) 329 (21.95%) 224 (14.94%) 1499 Reference Reference 

 

    

   Male 941 (61.46%) 336 (21.95%) 254 (16.59%) 1531 1.03 (0.86-1.23) 1.03 (0.82-1.29) 
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 Participated  Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row total 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

Birthweight 

percentiles by 

gestational agea       

 

 

p = 0.83 

 

   < 10th percentile 300 (60.00%) 116 (23.20%) 84 (16.80%) 500 1.08 (0.85-1.37) 0.99 (0.73-1.35) 

 

    

   10th - 90th 

percentile 1434 (62.46%) 514 (22.39%) 348 (15.16%) 2296 Reference Reference 

 

 

   > 90th percentile 148 (65.20%) 35 (15.42%) 44 (19.38%) 227 0.66 (0.45-0.97) 0.86 (0.53-1.42) 

 

 

Contact with Child 

Protection       

 

 

p < 0.01 

 

   Substantiated 

allegation 141 (49.13%) 92 (32.06%) 54 (18.82%) 287 1.99 (1.50-2.63)* 1.65 (1.13-2.40)* 

 

    

   No contact 1746 (63.65%) 573 (20.89%) 424 (15.46%) 2743 Reference Reference 
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 Participated  Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row total 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

Child's medical history 

of chronic disease       

 

 

p  = 0.73 

    

   Yes, history of 

chronic disease 231 (63.81%) 80 (22.10%) 51 (14.09%) 362 0.98 (0.75-1.29) 0.94 (0.67-1.34) 

 

    

   No history of 

chronic disease 1656 (62.07%) 585 (21.93%) 427 (16.00%) 2668 Reference Reference 

 

 

Maternal age (years)       

 

p = 0.27 

 

   < 20 461 (60.66%) 184 (24.21%) 115 (15.13%) 760 1.56 (1.15-2.10)* 1.21 (0.78-1.90) 

 

 

   20 - 29 1111 (62.10%) 399 (22.30%) 279 (15.60%) 1789 1.40 (1.07-1.84)* 1.40 (0.95-2.06) 

 

    

   30 - 29 308 (65.53%) 79 (16.81%) 83 (17.66%) 470 Reference Reference 

 

 

   ≥ 40 7 (63.64%) 3 (27.27%) 1 (9.09%) 11 1.67 (0.42-6.61) 2.33 (0.40-13.61) 
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 Participated  Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row total 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

Mother's contact with 

mental health services 

prior to child's year 9 

test       

 

 

 

 

 

p < 0.05 

 

   Yes, prior admission 758 (57.21%) 359 (27.09%) 208 (15.70%) 1325 1.75 (1.46-2.09)* 1.33 (1.05-1.68)* 

 

    

   No, not prior 1129 (66.22%) 306 (17.95%) 270 (15.84%) 1705 Reference Reference 

 

 

Paternal age (years)       

 

p < 0.01 

 

   < 20 476 (54.34%) 259 (29.57%) 141 (16.10%) 876 2.45 (1.87-3.22)* 1.79 (1.22-2.63)* 

 

 

   20 - 29 935 (64.93%) 290 (20.14%) 215 (14.93%) 1440 1.40 (1.08-1.81)* 1.13 (0.81-1.58) 

 

    

   30 - 29 424 (68.17%) 94 (15.11%) 104 (16.72%) 622 Reference Reference 

 

 

   ≥ 40 52 (56.52%) 22 (23.91%) 18 (19.57%) 92 1.91 (1.11-3.30)* 1.62 (0.75-3.49) 

 

        

        



 

185 

 

        

 Participated  Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row total 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

Father's contact with 

mental health services 

prior to a child's year 9 

test       

 

 

 

 

p = 0.11 

 

   Yes, prior 550 (60.51%) 215 (23.65%) 144 (15.84%) 909 1.16 (0.96-1.41) 1.25 (0.97-1.61) 

 

    

   No, not prior 1337 (63.04%) 450 (21.22%) 334 (15.75%) 2121 Reference Reference 

 

 

SEIFAb       

 

p < 0.001 

   

   1 (least 

disadvantaged) 44 (72.13%) 5 (8.20%) 12 (19.67%) 61 Reference Reference 

 

 

   2 122 (71.76%) 18 (10.59%) 30 (17.65%) 170 1.30 (0.46-3.71) 0.91 (0.31-2.70) 

 

 

   3 212 (72.60%) 42 (14.38%) 38 (13.01%) 292 1.74 (0.65-4.65) 1.21 (0.44-3.33) 

 

 

   4 374 (63.28%) 130 (22.00%) 87 (14.72%) 591 3.06 (1.19-7.88)* 1.99 (0.76-5.23) 

 

 

   5 (most 

disadvantaged) 845 (60.23%) 338 (24.09%) 220 (15.68%) 1403 3.52 (1.38-8.95)* 2.23 (0.86-5.78) 
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 Participated  Absent 

 

All other 

categories 

(Exempt, 

Withdrawn and 

Not Enrolled) Row total 

 

Univariate 

Odds Ratio (95% 

CI) 

Multivariate 

Odds Ratio (95% 

CI) 

 

Type III 

statistics (for 

multi-

category 

variables) 

p < χ2 

 

ARIAb       

 

p = 0.16 

 

   1 (major cities) 733 (67.81%) 213 (19.70%) 135 (12.49%) 1081 Reference Reference 

 

 

   2 132 (66.67%) 42 (21.21%) 24 (12.12%) 198 1.10 (0.75-1.60) 1.25 (0.83-1.88) 

 

 

   3 253 (66.58%) 76 (20.00%) 51 (13.42%) 380 1.03 (0.77-1.39) 1.08 (0.77-1.50) 

 

 

   4 245 (62.82%) 73 (18.72%) 72 (18.46%) 390 1.03 (0.76-1.39) 0.99 (0.70-1.40) 

 

 

   5 (very remote 

areas) 251 (50.00%) 141 (28.09%) 110 (21.91%) 502 1.93 (1.50-2.50)* 1.48 (1.07-2.06)* 

 

* indicates p < 0.05 

 

**where there are percentages, percentages are of column totals 

 
a indicates variables containing missing values 
 

b where geographical areas consisted of less than five children, values were not assigned, and therefore classed as missing. 

 



 

187 

 

Discussion 

This study found that a substantial proportion of non-Aboriginal (3.2%) and an 

even greater proportion of Aboriginal students (21.9%) was absent on the day of test, 

which highlights the significant number of children who are not represented in academic 

achievement information. As hypothesised, the proportion of students absent on the day 

of test increased with increasing levels of disadvantage, and this was observed for both 

non-Aboriginal and Aboriginal students. However, this observation was most marked 

for Aboriginal students. We also found that for both non-Aboriginal and Aboriginal 

children, a considerable number of risk factors predicted absence on the day of test. 

Risk factors that were significant for both populations included contact with Child 

Protection and Family Support Services, history of maternal mental health problems, 

and fathers aged below 20 years at the time of their child’s birth. These risk factors have 

also been associated with poor education outcomes (Brownell, Roos, Macwilliam, 

Ekuma, & Fransoo, 2010; Gutman, Sameroff, & Cole, 2003). Therefore, it is possible 

that the data used to inform policies which aim to improve educational outcomes for all 

students, may lack the necessary information to adequately address the more complex 

needs of students who are absent on the day of test, as these students are not represented 

in the data. 

Our findings indicate that interagency strategies are essential in dealing with 

attendance and engagement in school processes. For students accessing other services 

(e.g., a health or contact with child protection), service providers may enquire about the 

students’ engagement with schooling during the consultation, which may facilitate the 

process of re-engagement for non-school attenders or participants. Collaborations 

between service providers and the students’ school may provide an enhanced and shared 

understanding of any additional support that a student requires in order to maintain 

attendance, given the specific difficulties that the student may be experiencing. This 
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approach would be in line with pre-existing strategies that are currently employed by 

some schools to increase participation (Department of Education and Training (State 

Government Victoria), 2014), and existing research regarding general absence (Epstein 

& Sheldon, 2002). 

The finding that absence from the equivalent Year 3 test significantly predicts 

absence from the Year 9 test may reflect longstanding patterns of general absence from 

school from a young age. This finding supports previous research, but importantly, also 

provides insight into how this association may lead to a cycle of schooling disadvantage 

(Hancock et al., 2013). This cycle may be first triggered by the experience of a risk 

factor, which may be representative of general barriers to attending school.  For 

example, for non-Aboriginal children, having a chronic disease may result in an 

increased number of medical appointments and correspondingly, increased time away 

from school. For Aboriginal children, one general barrier included being born in the 

most remote areas of Western Australia, which is associated with greater physical 

distance between home and school. For all children, parents experiencing poor mental 

health may result in changes to the parent-child relationship, whereby children may take 

on increased responsibility to support parents, or it may result in decreased parental 

involvement in the care of their child (Huntsman, 2008). The current findings suggest 

that whilst students who are absent on the day of test are unlikely to have their 

achievement data contribute to the development of policies aimed to improve 

educational outcomes, they may also miss out on any gains resulting from the 

implementation of these policies in the school setting because they are more likely to 

have a higher general absence rate. 

Imputation of test scores is often used by national and state agencies to attempt 

to take into account the students who are absent on the day of test (Australian 

Curriculum Assessment and Reporting Authority, 2014; Statistics for Wales, 2014). 
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Whilst imputation is a commonly accepted and used technique, there are a number of 

assumptions which the missing data must satisfy to ensure that the resulting imputed 

data is valid. These include the assumptions that the missing data are normally 

distributed and that the missing data is missing at random (Sterne et al., 2009).  

However, the current study showed that children who are absent on the day of test are 

more likely to have experienced adversity, therefore suggesting that limitations may be 

associated with the imputation of academic achievement data for these students.  

Whilst there were similarities between the characteristics that were associated 

with increased risk of being absent on the day of test in Year 9 for both non-Aboriginal 

and Aboriginal students, it appears that fewer characteristics were associated with 

increased risk for Aboriginal students. This may be due to a number of factors, 

including a larger proportion of the Aboriginal population being born in areas 

characterised by levels of most disadvantage, as well as a large proportion of the 

Aboriginal population experiencing a greater number of life stressors compared to their 

non-Aboriginal peers (Australian Institute of Health and Welfare, 2011). As such, it is 

likely that the factors that are typically associated with risk were attenuated and became 

non-significant in the multivariate analysis due to the lack of variability in these risk 

factors across the Aboriginal population, which limits the ability to determine changes 

in risk. The proportion of Aboriginal students within the cohort was also very low 

compared to the non-Aboriginal population. This may be a limitation of the data, 

however, findings from these studies may be considered as a preliminary analysis, 

which may inform future research involving larger cohorts. 

One limitation of this study is the large proportion of students categorised as 

‘not enrolled’ at the time of the Year 9 test. Some of these students may be accounted 

for by migration or home schooling. Data from the Australian Bureau of Statistics 

suggests that a small proportion of students migrate each year (at an average of 5% for 
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the five year period between 2001 and 2006). According to the Australian Bureau of 

Statistics (ABS), the available data suggests that the Western Australian population 

increased between the 2002 and 2009, with peak migration into Western Australia in 

2009. It is likely that this migration coincided with a period of economic growth in 

Western Australia. There is less information available with regards to demographics of 

the individuals who migrate, however, the ABS suggests that a large proportion of non-

citizens who depart Australia have at least secondary school or vocational training. This 

suggests that departures may be more common for individuals with less socioeconomic 

disadvantage. Thus, migration may be able to partially account for the high proportion 

of students who were classified as not-enrolled and born in areas of least socioeconomic 

disadvantage, and suggests that the proportion of individuals within this category may 

be overestimates. 

Home schooling statistics indicate that 0.4% of Western Australian students 

were home-schooled in 2012 (Chapman & Home School Legal Defense Association 

(HSLDA), 2013). However, further investigation of this unenrolled population through 

their linked health records revealed that 5.3% (328 of 6185 students) of students who 

were not enrolled in Year 9 utilised mental health and inpatient services between their 

projected Year 7 and Year 9 test dates, and 3.2% (198 of 6185 students) of these 

students utilised both mental health and inpatient services after their projected Year 9 

test dates. This indicates that a proportion of children who were unenrolled on the day 

of test were present in the State and eligible to participate in testing. It also highlights 

the potential influence that service providers may have in facilitating conversations 

regarding schooling and attendance.  

Whilst national testing serves the important purpose of evaluating whether a 

population of students has age-appropriate skills in literacy and numeracy, test results 

are also used in the development of teaching strategies, and resource allocation. Using 
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linked administrative data to gain additional information about the socioecological 

contexts of students, this study has shown that risk factors relating to the child, their 

parents and community are associated with students being absent on the day of test. The 

implication of these findings is that the data collected from testing do not include 

achievement information of children who are highly disadvantaged and experiencing 

adverse circumstances, and so, may not be representative of the population’s 

educational outcomes. If policies are based on such data, an unintended consequence 

may be that these students are further disadvantaged. Future evaluations and resource 

allocation strategies may benefit from acknowledging the factors associated with 

student absence from testing, and accordingly, incorporate this information into reports 

and strategies. 
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Chapter Seven 

The effect of timing of risk factors on educational outcomes 

This study forms the first step in investigating the relationship between 

children’s mental health, other possible risk factors, and educational outcomes. 

Longitudinal data from a population level birth cohort was used to examine this 

relationship. An important feature in developing a model of the relationship was the 

inclusion of timing of the occurrence of these factors.  
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Abstract 

Research has revealed that risk factors at the level of the child, family and 

community can be negatively associated with educational outcomes (Gutman, 

Sameroff, & Cole, 2003). However, the impact of the timing of the occurrence 

of multiple risk factors on educational outcomes is unknown. It is important to 

further understand the timing of the occurrence of risk factors as it may inform 

interventions that can alter long-term trajectories of educational achievement. 

This study was a retrospective cohort study which utilised population level 

administrative data, and included all children born between 1992 and 1996. 

Regression models were conducted separately for non-Aboriginal and 

Aboriginal students, with reading score as the outcome. These models accounted 

for a number of risk factors identified from the socioecological context of the 

developing child. Findings showed that the majority of the time-dependent risk 

factors had a negative impact on reading scores if the risk factor occurred prior 

to students’ Year 3 test. In two sub-analyses, which additionally accounted for 

students’ attendance rates, results showed that lower rates of school attendance 

were associated with poorer reading scores. However, the inclusion of school 

attendance did not attenuate the risk associated with other risk factors. As risk 

factors predominately conferred a negative impact on reading scores if they 

occurred prior to the Year 3 test, it follows that the early developmental period 

may be one that is particularly useful in providing support to parents who are 

facing difficulties, which in turn may impact upon children’s reading outcomes.  
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The effect of timing of risk factors on educational outcomes 

Children’s educational outcomes are an important predictor of later life 

opportunities, and general life satisfaction. As such, it is important to further our current 

understanding of factors that may put the likelihood of sound educational outcomes at 

risk. This involves not only identifying risk factors per se, but also determining whether 

the timing of these factors during the child’s school life impacts on the likelihood of 

negative outcomes. An understanding of the timing of the occurrence of these factors is 

critical to ensure that targeted interventions are delivered at an appropriate time. It is 

this latter issue that was the focus of this study. 

Risk factors for poor educational outcomes have received a lot of attention, with 

some studies positing that a child’s development is influenced by proximal, as well as 

distal factors within their developmental contexts (e.g., Bronfenbrenner, 1994). 

Research has consistently indicated that characteristics inherent to the child, their family 

and their community are negatively associated with educational outcomes. Factors on 

the level of the child include ethnicity, gender and their own experiences, such as 

mental health difficulties (Becker & Luthar, 2002; Entwisle, Alexander, & Olson, 2005; 

Jimerson, Egeland, & Teo, 1999).. Family level factors include levels of parental 

distress (Aikens & Barbarin, 2008). Community level factors include socioeconomic 

disadvantage (Audas & Willms, 2001; Egeland & Abery, 1991).These findings have 

been replicated in studies which focus on specific periods of childhood (e.g., middle 

childhood; Kowaleski-Jones & Duncan, 1999), and at-risk populations (Gutman et al., 

2003; Jimerson et al., 1999). 

Despite acknowledging the contribution of these risk factors to poor educational 

outcomes, the impact of the timing of the occurrence of multiple risk events across 

children’s school lives on educational outcomes is largely unknown. This may be due to 

limitations in some study designs, particularly those that utilise longitudinal survey data. 
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These include not allowing a sufficient period of time between the assessment of risk 

and outcome, where educational outcomes were assessed close to the assessment of 

risk(Mistry, Benner, Biesanz, Clark, & Howes, 2010). Additionally, another limitation 

may be in the number of possible follow-ups to allow the detection of risk, for example, 

one assessment of risk early in life being used to predict a number of educational 

outcomes over time (Gutman et al., 2003). Further, in all longitudinal survey designs, 

biases such as recall bias, and selection bias arising from attrition over time may be 

implicated. 

These limitations with longitudinal survey study designs may be overcome 

through the use of longitudinal administrative data. Using such data, Perlman and 

Fantuzzo (2010) showed that students’ educational outcomes were differentially 

impacted, depending on when children first experienced maltreatment or homelessness. 

Specifically, they found that homelessness at a younger age was associated with poorer 

educational outcomes, but child maltreatment at any age was associated with the same 

magnitude of decrease in educational scores. These findings demonstrate that an 

understanding of the timing of occurrence of risk events may better inform intervention 

strategies specific to those different risk events. 

However, to date, such investigations have focussed on a limited number of 

factors in any one study. Furthermore, no studies have investigated the impact of the 

timing of occurrence of risk events over the period of students’ schooling lives, as 

previous studies have either focussed on the first occurrence of the risk event, and not 

recurrence (e.g., Perlman & Fantuzzo, 2010), or the presence of risk events at a single 

point in time. Therefore, using linked administrative data, the aim of this study was to 

build on the findings of Perlman and Fantuzzo by examining the impact of the timing of 

the occurrence of a number of risk factors within children’s socioecological contexts on 

their educational outcomes. The risk factors for poor educational outcomes that were 
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used in this study were informed by findings from previous research, and included 

factors at each of the levels of the child, family and community. This study utilised Year 

9 reading score as the outcome, as Year 9 is the last year of academic testing before 

school attendance becomes optional at the end of Year 10. By using Year 9 outcomes, 

findings regarding the timing of occurrence of risk factors may provide an opportunity 

for interventions to alter long-term trajectories of educational achievement.  

 

Methods 

 

Procedure 

This study was a retrospective cohort study using nine administrative data sets 

containing de-identified data. These data were linked by the Western Australian Data 

Linkage Branch, through methods of probabilistic matching and clerical checking 

(Holman et al., 2008). These data sets included the Midwives Notification System 

(MNS; contains information on all births which are greater than 20 weeks gestation or 

more than 400 grams in birth weight, as well as demographic information about the 

child and mother), the Birth Register (includes information on all registered births in 

WA, as well as demographic information about the child, mother and father at the time 

of the child’s birth), the Hospital Morbidity Data Collection (HMDC; includes 

information regarding all hospital admissions from 1970), the Mental Health 

Information System (MHIS; includes all information regarding public and private 

hospital admissions for mental health from 1966), the Mortality Register (which 

provides all records of death), the Child Protection and Family Support data set, which 

provides information regarding allegations and substantiated allegations for abuse and 

neglect, the Intellectual Disability Exploring Answers data set (IDEA; includes 

information about individuals with Intellectual Disability), data from the Department of 
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Education (which provides information regarding students’ raw test scores on the 

Western Australian Literacy and Numeracy Assessment (WALNA), and the National 

Assessment Program – Literacy and Numeracy (NAPLAN)), and data from the School 

Curriculum and Standards Authority (provided information regarding school attendance 

for students who attended public schools from 2008). 

 

Study Population 

Individuals were selected to be part of the study cohort if they were born 

between 1992 and 1996, as indicated by records on the MNS, and the Birth 

Registrations. Individuals were excluded from the analysis if they died prior to their 

Year 9 test, or if they were recorded as having an Intellectual Disability. 

 

Identification of outcome variable (Year 9 reading scores) 

The outcome variable was students’ reading scores from their Year 9 reading 

test. These scores were obtained through the reading subtest of Western Australian 

Literacy and Numeracy Assessment (WALNA), and the National Assessment Program 

– Literacy and Numeracy (NAPLAN). The WALNA commenced in 1999 and the 

NAPLAN replaced the WALNA in 2008. Both assessment programs were developed to 

assess children’s literacy and numeracy standards. In contrast to the WALNA which 

was a state based assessment, the NAPLAN is a national test. Children participated in 

Years 3, 5, 7, and 9. Children in this birth cohort completed these educational 

assessments between 2000 and 2010. To ensure comparability between the WALNA 

and the NAPLAN, raw scores were separately standardised for year level per year of 

test (i.e., Years 3, 5, 7, and 9 for the period between 2000 and 2010). 
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Identification of predictor variables 

Predictor variables were either non-time dependant variables and were measured 

at the time of the child’s birth, or they were time-dependant. If predictors varied by 

time, the occurrence of the risk was indicated in relation to whether it occurred in their 

early childhood years (i.e., before the child’s first reading test in Year 3), during 

Primary School (i.e., between Year 3 and Year 7), or during high school but before their 

last Year 9 reading test (i.e., between Year 7 and Year 9). If the risk event occurred in 

more than one period, each corresponding period was flagged. 

Education related predictors included students’ age within their cohort in Year 3, 

to identify whether they were young for their cohort (youngest 25% of their cohort), 

aged in the middle 50% of their cohort, or within the oldest 25% of their cohort. School 

attendance data was also available, however, only for students who were born between 

1994 and 1996, and who attended public schools had attendance records. Consequently, 

these data were considered in a sub-analysis. Attendance rate was categorised according 

to the different levels of educational risk which were associated with school absence 

(Hancock, Shepherd, Lawrence, & Zubrick, 2013). Specifically, regular attendance was 

classed as having an attendance rate of 90% or more, in contrast to attendance rates 

which were associated with educational risk, at 89% or less. 

Non-time dependant predictors on the child level included gender (male, 

female), whether the child was in the youngest or oldest 25% of their school cohort at 

Year 3, and birth weight percentiles by gestational age (derived by the method described 

by Roberts and Lancaster (1999); < 10th percentile, 10th–90th percentile, > 90th 

percentile). Time dependant predictors were whether children had utilised mental health 

services (i.e., if they had records indicating any mental health descriptive codes 

according to the ICD-9-CM and the ICD-10-AM in the MHIS and the HMDC; codes 
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are outlined in Appendix 1; all codes were used except for Mental Health Related 

Descriptive Codes, as these codes do not indicate a mental health diagnosis), whether 

children had experienced a child maltreatment allegation, and whether they had a 

medical history of chronic disease (defined as asthma, diabetes or cancer; ICD-10AM 

codes: J45-46, E10-14 and C-00-D09, D37-D48 respectively; Australian Institute of 

Health & Welfare (2012)). 

Parental age at the time of the child’s birth (< 20, 20–29, 30–39, ≥ 40 years) was 

derived for both mothers and fathers (non-time dependant). All other predictors on the 

parental level were time-dependant. These included binary variables indicating parental 

contact with mental health services (see Appendix 1 for the corresponding ICD-10-AM 

codes, with the exception of the Mental Health Related Descriptive Codes), and whether 

parents had hospitalisations due to assault related injuries (identified from the HMDC 

through assault codes (ICD-10-AM: X85-Y09). 

Community level predictors were non-time dependant, and included an indicator 

of socioeconomic disadvantage of the neighbourhood in which the child was born. This 

indicator was represented by five levels, where level 1 indicated areas of least 

socioeconomic disadvantage, to level 5 which represented areas of most socioeconomic 

disadvantage. The second community level predictor was the Area of Remoteness Index 

for Australia, indicating the level of residential remoteness (ARIA; level 1 (least 

remote) to level 5 (most remote)). 

 

Statistical analysis 

Linear regression models were conducted separately for non-Aboriginal and 

Aboriginal students. Regression models accounted for the clustering of siblings who 

were identified if they shared the same mother.  The data were analysed by first 

considering the univariate results, followed by entering all predictor variables into one 



 

203 

 

model. Predictor variables were assessed by whether they significantly contributed to 

the model, and were sequentially removed if they were not significant. The model fit of 

differing models was assessed by Wald tests. StataIC 13 was used to conduct all 

analyses. Both univariate and multivariate results are presented in the tables, and 

multivariate results are discussed. 

 

Results 

 

Descriptives 

There was a total of 127397 live births in Western Australian between 1992 and 

1996. One thousand, nine hundred and twenty nine children (1.5%) died prior to the 

Year 9 test date, and a further 2501 children were recorded as having an Intellectual 

Disability (2.0% of birth cohort). The birth and demographic information for these 

children was excluded from the study, yielding a final population of 122967 children for 

the cohort (62946 (51.2%) males, 7903 (6.4%) Aboriginal children). Descriptive 

statistics for the continuous outcome variable of Year 9 reading scores are shown in 

Table 1. Note that reading scores were standardised prior to the exclusion of individuals 

from the study cohort so that standardised scores are representative of the population 

cohort. Scores for all non-Aboriginal students who were eligible for the study were 

slightly skewed to the left, whilst scores for Aboriginal students and the subset of 

students with attendance data were slightly skewed to the right.  
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Table 1. 

 

Descriptive statistics for Year 9 reading scores for non-Aboriginal and Aboriginal 

children 

  

Number 

of 

students 

 

Mean 

score 

 

Median 

score 

 

Interquartile 

range 

 

Standard 

deviation 

 

Skewness 

 

Kurtosis 

 

Non 

Aboriginal 

students 

 

 

83791 

 

 

0.08 

 

 

0.09 

 

 

1.27 

 

 

0.94 

 

 

-0.25 

 

 

3.42 

 

Non 

Aboriginal 

students 

with 

attendance 

data 

 

 

28060 

 

 

-0.91 

 

 

-0.11 

 

 

1.34 

 

 

0.96 

 

 

0.05 

 

 

3.37 

 

Aboriginal 

students 

 

3589 

 

-0.94 

 

-0.98 

 

-1.31 

 

0.96 

 

0.08 

 

3.72 

 

Aboriginal 

students 

with 

attendance 

data 

 

 

1836 

 

 

-0.98 

 

 

-1.10 

 

 

1.18 

 

 

0.89 

 

 

0.21 

 

 

4.04 

 

Frequencies for non-Aboriginal students are displayed in Table 2, and for 

Aboriginal students in Table 3. 

 

Regression results for non-Aboriginal students 

The final model containing variables which predicted Year 9 reading scores for 

non-Aboriginal students is shown in Table 1. The model significantly predicted Year 9 

scores, F(33, 58255) = 176.62, p < 0.0001, R2 = 0.08, and accounted for 8% of the 

variance. 

Students who were amongst the youngest 25% of their cohort were significantly 

more likely to have a poorer reading score, whilst students in the oldest 25% of their 
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cohort were significantly more likely to have a better reading score. This was compared 

to students who were aged in the middle 50% of the cohort.  

Most risks at the child level were significantly associated with a decrease in 

Year 9 reading scores. These included being male, having a low birth weight percentile 

by gestational age at birth, utilising mental health services, or having contact with child 

protection (prior to the students’ Year 3 reading test, between students’ Year 3 and Year 

7, and between their Year 7 and Year 9 reading tests), and having a medical history of 

chronic disease prior to the students’ Year 3 test. This same pattern of results was 

observed for predictors at the parental level. Specifically, younger mothers aged under 

20 years, and between 20 to 29 years at the time of their child’s birth, and younger 

fathers aged between 20 to 29 years (compared to parents who were aged between 30 

and 39), parental mental health service use prior to children’s Year 3 test, and paternal 

mental health service use between child’s Year 3 and Year 7 test, and parental 

hospitalisation for assault related injuries (prior to the child’s Year 3 test, and between 

their Year 7 and Year 9 test) were associated with a significant decrease in children’s 

Year 9 standardised reading scores. 

For community related predictor variables, both SEIFA and ARIA were retained 

in the final model. Compared to children who were born in areas of least disadvantage, 

increasing disadvantage was associated with larger decreases in students’ Year 9 

standardised reading scores. For the remoteness index, being born outside of the 

metropolitan area was associated with a significant decrease in reading score. 
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Table 2. 

 

Final model predicting Year 9 scores for non-Aboriginal students  

 

Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

 

Type III statistics (for 

multi-category variables) 

p < χ2 

 

 

n = 115064   

 

 

Students’ age within cohorta    

 

p < 0.001 

 

   Youngest 25% of cohort 27068 (23.5%) -0.06 (-0.07 to -0.04)* -0.06 (-0.07 to -0.04)* 

 

 

   Middle 56-74% of cohort 49739 (43.2%) Reference Reference 

 

 

   Oldest 25% of cohort 22291 (19.4%) 0.01 (-0.01 to 0.02) 0.02 (0.00 to 0.04)* 

 

 

Gendera    

 

 

   Female 56142 (48.8%) Reference Reference 

 

 

   Male 58922 (51.2%) -0.18 (-0.20 to -0.17)* -0.18 (-0.19 to -0.17)* 
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 Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

 

Type III statistics (for 

multi-category variables) 

p < χ2 

 

Birth weight percentiles by gestational agea    

 

p < 0.001 

 

   < 10th percentile 11667 (10.1%) -0.14 (-0.17 to -0.12)* -0.09 (-0.11 to -0.07)* 

 

 

   10th - 90th percentile 92163 (80.1%) Reference Reference 

 

 

   > 90th percentile 10990 (9.6%) 0.06 (0.04 to 0.08)* 0.03 (0.00 to 0.05)* 

 

 

Mental health service use prior to Year 3 

test    

 

 

   Did not use services in this period 113260 (98.4%) Reference Reference 

 

 

   Used services in this period 1804 (1.6%) -0.31 (-0.36 to -0.25)* -0.12 (-0.18 to -0.06)* 

 

 

Mental health service use between Year 3 

and Year 7 tests    

 

 

   Did not use services in this period 113312 (98.5%) Reference Reference 

 

 

   Used services in this period 1752 (1.5%) -0.37 (-0.42 to -0.31)* -0.17 (-0.23 to -0.11)* 
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 Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

 

Type III statistics (for 

multi-category variables) 

p < χ2 

 

Mental health service use between Year 7 

and Year 9 tests    

 

 

   Did not use services in this period 114117 (99.2%) Reference Reference 

 

 

   Used services in this period 

 

947 (0.8%) 

 

-0.35 (-0.42 to -0.28)* 

 

-0.18 (-0.26 to -0.10)* 

 

 

Medical history of chronic disease prior to 

Year 3 test    

 

 

   No medical history 108942 (94.7%) Reference Reference 

 

 

   Medical history 6122 (5.3%) -0.12 (-0.15 to -0.10)* -0.05 (-0.08 to -0.02)* 

 

 

Child Protection involvement prior to Year 

3 test    

 

 

   No contact 114605 (99.6%) Reference Reference 

 

 

   Substantiated allegation 459 (0.4%) -0.51 (-0.63 to -0.40)* -0.20 (-0.33 to -0.08)* 
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 Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

 

Type III statistics (for 

multi-category variables) 

p < χ2 

 

Child Protection involvement between 

Year 3 and Year 7 tests    

 

 

   No contact 114488 (99.5%) Reference Reference 

 

 

   Substantiated allegation 576 (0.5%) -0.62 (-0.71 to -0.53)* -0.27 (-0.37 to -0.16)* 

 

 

Child Protection Involvement between 

Year 7 and Year 9 tests    

 

 

   No contact 114787 (99.8%) Reference Reference 

 

 

   Substantiated allegation 277 (0.2%) -0.72 (-0.84 to -0.59)* -0.43 (-0.57 to -0.30)* 

 

 

Maternal Age    

 

p < 0.001 

 

   < 20 5521 (4.8%) -0.59 (-0.63 to -0.56)* -0.33 (-0.37 to -0.29)* 

 

 

   20 - 29 60473 (52.6%) -0.26 (-0.27 to -0.24)* -0.13 (-0.14 to -0.11)* 

 

 

   30 - 29 47128 (41.0%) Reference Reference 

 

 

   ≥ 40 1942 (1.7%) 0.07 (0.02 to 0.13)* 0.04 (-0.01 to 0.10) 
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 Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

 

Type III statistics (for 

multi-category variables) 

p < χ2 

 

Maternal mental health service use prior to 

child’s Year 3  test    

 

 

   No service use 103520 (90.0%) Reference Reference 

 

 

   Service use 11544 (10.0%) -0.24 (-0.26 to -0.22)* -0.11 (-0.13 to -0.09)* 

 

 

Maternal hospitalisation for assault related 

injuries prior to Year 3 test    

 

 

   No admission 114373 (99.4%) Reference Reference 

 

 

   Admitted for assault related injuries 691 (0.6%) -0.48 (-0.56 to -0.40)* -0.15 (-0.25 to -0.07)* 

 

 

Maternal hospitalisation for assault related 

injuries between child’s Year 7 and Year 9 

tests    

 

 

   No admission 114986 (99.9%) Reference Reference 

 

 

   Admitted for assault related injuries 78 (0.1%) -0.74 (-0.99 to -0.50)* -0.38 (-0.67 to -0.19)* 
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 Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

 

Type III statistics (for 

multi-category variables) 

p < χ2 

 

Paternal Age    

 

p < 0.001 

 

   < 20 1554 (1.4%) -0.49 (-0.54 to -0.43)* -0.06 (-0.12 to 0.01) 

 

 

   20 - 29 41870 (36.4%) -0.26 (-0.27 to -0.25)* -0.11 (-0.12 to -0.09)* 

 

 

   30 - 39 58112 (50.5%) Reference Reference 

 

 

   ≥ 40 9834 (8.5%) 0.07 (0.05 to 0.10)* 0.02 (0.00 to 0.05) 

 

 

Paternal mental health service use prior to 

child’s Year 3 test    

 

 

   No service use 107385 (93.3%) Reference Reference 

 

 

   Service use 7679 (6.7%) -0.24 (-0.26 to -0.21)* -0.12 (-0.15 to -0.10)* 

 

 

Paternal mental health service use between 

child’s Year 3 and Year 7 test    

 

 

   No service use 113051 (98.3%) Reference Reference 

 

 

   Service use 2013 (1.7%) -0.26 (-0.31 to -0.22)* -0.09 (-0.13 to -0.04)* 
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 Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

 

Type III statistics (for 

multi-category variables) 

p < χ2 

 

Paternal hospitalisation for assault related 

injuries prior to child's Year 3 test    

 

 

   No admission 113082 (98.3%) Reference Reference 

 

 

   Admitted for assault related injuries 1982 (1.7%) -0.33 (-0.38 to -0.29)* -0.15 (-0.20 to -0.10)* 

 

 

Paternal hospitalisation for assault related 

injuries between Year 7 and Year 9 tests    

 

 

   No admission 114932 (99.9%) Reference Reference 

 

 

   Admitted for assault related injuries 132 (0.1%) -0.49 (-0.67 to -0.30)* -0.22 (-0.38 to -0.06)* 

 

SEIFAb 
   

 

p < 0.001 

 

   1 (least disadvantaged) 23353 (20.3%) Reference Reference 

 

 

   2 19261 (16.7%) -0.24 (-0.27 to -0.22)* -0.19 (-0.21 to -0.16)* 

 

 

   3 19692 (17.1%) -0.34 (-0.36 to -0.32)* -0.26 (-0.28 to -0.24)* 

 

 

   4 21036 (18.3%) -0.44 (-0.46 to -0.42)* -0.33 (-0.35 to -0.31)* 

 

 

   5 (most disadvantaged) 18707 (16.3%) -0.58 (-0.60 to -0.56)* -0.44 (-0.46 to -0.41)* 
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 Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

 

Type III statistics (for 

multi-category variables) 

p < χ2 

 

ARIAb    

 

p < 0.001 

 

   1 (metropolitan areas) 76570 (66.5%) Reference Reference 

 

 

   2 9706 (8.4%) -0.18 (-0.21 to -0.16)* -0.06 (-0.09 to -0.04)* 

 

 

   3 9864 (8.6%) -0.14 (-0.17 to -0.12)* -0.04 (-0.06 to -0.02)* 

 

 

   4 4343 (3.8%) -0.11 (-0.15 to -0.07)* -0.04 (-0.08 to -0.01)* 

 

 

   5 (very remote areas) 1663 (1.4%) -0.10 (-0.16 to -0.04)* -0.08 (-0.14 to -0.02)* 

 

 

* indicates p < .05 
 

a indicates variables containing missing values 
 

b where geographical areas consisted of less than five children, values were not assigned, and therefore classed as 

missing. 
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Regression results for Aboriginal students 

The final model predicting Year 9 reading scores for Aboriginal students is 

shown in Table 3. This model significantly predicted Year 9 scores, F(18, 2203) = 

23.23, p < 0.0001, R2 = 0.14, and accounted for 14% of the variance. 

For predictors at the child level, male students were more likely to have lower 

reading scores compared to female students. Mental health service use between the Year 

7 and Year 9 test was associated with lower reading scores. For predictors at the 

parental level, both young paternal age at the time of the child’s birth (compared to 

fathers aged between 30-39), and paternal mental health service use prior to the child’s 

Year 3 reading test were associated with lower standardised Year 9 reading scores. 

Parental hospitalisation due to assault related injuries prior to the child’s Year 3 test was 

also associated with a significant decrease in children’s Year 9 reading scores. 

For community level predictors, compared to students who were born in the 

least disadvantaged areas, being born in disadvantaged areas of WA were associated 

with lower Year 9 reading scores, and a socioeconomic gradient was evident where 

areas of greatest disadvantage was associated with the greatest magnitude of decrease in 

reading score. In terms of the risk associated with residential remoteness, all levels of 

remoteness  were associated with decreased reading scores, compared to children who 

were born in least remote areas (i.e., in the metropolitan areas of WA). Greater 

decreases in reading score were associated with increasing levels of remoteness. 
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Table 3. 

 

Final model predicting Year 9 scores for Aboriginal students  

 

Proportion of 

Aboriginal students 

in each category 

Univariate  

coefficients 

Multivariate 

coefficients 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

 

n = 7903   

 

 

Gendera    

 

 

   Female 3878 (49.1%) Reference Reference 

 

 

   Male 4024 (50.9%) -0.19 (-0.25 to -0.12)* -0.21 (-0.28 to -0.14)* 

 

 

Mental health service use between Year 7 and 

Year 9 tests 

  

 

 

 

   Did not use services in this period 7822 (99.0%) Reference Reference 

 

 

   Used services in this period 81 (1.0%) -0.48 (-0.82 to -0.13)* -0.53 (-1.05 to -0.00)* 
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 Proportion of 

Aboriginal students 

in each category 

Univariate  

coefficients 

Multivariate 

coefficients 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

Child Protection involvement between Year 3 

and Year 7 tests 

  

 

 

 

   No contact 7701 (97.4%) Reference Reference 

 

 

   Substantiated allegation 202 (2.6%) -0.33 (-0.51 to -0.16)* -0.20 (-0.42 to 0.02) 

 

 

Child Protection involvement between Year 7 

and Year 9 tests 

  

 

 

 

   No contact 7786 (98.5%) Reference Reference 

 

 

   Substantiated allegation 

 

117 (1.5%) 

 

-0.46 (-0.75 to -0.17)* 

 

-0.38 (-0.77 to 0.01) 

 

 

Maternal hospitalisation for assault related 

injuries prior to Year 3 test 

  

 

 

 

   No admission 6870 (86.9%) Reference Reference 

 

 

   Admitted for assault related injuries 1033 (13.1%) -0.48 (-0.56 to -0.40)* -0.23 (-0.34 to -0.11)* 
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 Proportion of 

Aboriginal students 

in each category 

Univariate  

coefficients 

Multivariate 

coefficients 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

Paternal Age    

 

p < 0.001 

 

   < 20 666 (8.4%) -0.39 (-0.53 to -0.26)* -0.27 (-0.42 to -0.13)* 

 

 

   20 – 29 3506 (44.4%) -0.18 (-0.27 to -0.10)* -0.13 (-0.21 to -0.05)* 

 

 

   30 – 39 1558 (19.7%) Reference Reference 

 

 

   ≥ 40 233 (2.9%) 0.10 (-0.15 to 0.35) 0.19 (-0.07 to 0.45) 

 

 

Paternal mental health service use prior to 

child’s Year 3 test 

  

 

 

 

   No service use 6735 (85.2%) Reference Reference 

 

 

   Service use 1168 (14.8%) -0.11 (-0.19 to -0.03)* -0.11 (-0.20 to -0.03)* 

 

 

Paternal hospitalisation for assault related 

injuries prior to child's Year 3 test 

  

 

 

 

   No admission 7118 (90.1%) Reference Reference 

 

 

   Admitted for assault related injuries 785 (9.9%) -0.25 (-0.34 to -0.16)* -0.24 (-0.35 to -0.14)* 
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 Proportion of 

Aboriginal students 

in each category 

Univariate  

coefficients 

Multivariate 

coefficients 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

SEIFAb    

 

p < 0.001 

 

   1 (least disadvantaged) 148 (1.9%) Reference Reference 

 

 

   2 458 (5.8%) -0.54 (-0.78 to -0.30)* -0.40 (-0.63 to -0.17)* 

 

 

   3 744 (9.4%) -0.54 (-0.77 to -0.32)* -0.43 (-0.64 to -0.22)* 

 

 

   4 1443 (18.3%) -0.80 (-1.01 to -0.58)* -0.62 (-0.82 to -0.42)* 

 

 

   5 (most disadvantaged) 3755 (47.5%) -1.01 (-1.21 to -0.80)* -0.81 (-1.00 to -0.62)* 
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 Proportion of 

Aboriginal students 

in each category 

Univariate  

coefficients 

Multivariate 

coefficients 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

ARIAb    

 

p < 0.001 

 

   1 (least remote) 2643 (33.4%) Reference Reference 

 

 

   2 491 (6.2%) -0.12 (-0.25 to 0.00) -0.06 (-0.18 to 0.06) 

 

 

   3 998 (12.6%) -0.25 (-0.34 to -0.15)* -0.20 (-0.30 to -0.10)* 

 

 

   4 1119 (14.2%) -0.26 (-0.36 to -0.17)* -0.25 (-0.40 to -0.15)* 

 

 

   5 (most remote) 1395 (17.7%) -0.65 (-0.77 to -0.53)* -0.51 (-0.65 to -0.37)* 

 

* indicates p < .05 
 

a indicates variables containing missing values 
 

b where geographical areas consisted of less than five children, values were not assigned, and therefore classed as 

missing. 
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Attendance 

To evaluate the contribution of school attendance on Year 9 reading scores, 

attendance was added to the regression analysis. As attendance data was only available 

from 2008, only children who were born from 1994 onwards had attendance records. 

Further, attendance records were only available for children who attended public 

schools. As such, these data were only available for 30.8% of the birth cohort. Due to 

this limitation, separate regression analyses were completed in order to take into 

account the students’ attendance data. For these sub-analysis, 34285 non-Aboriginal 

students, and 3567 Aboriginal students had attendance records. 

For non-Aboriginal students, the final model predicting Year 9 reading scores is 

presented in Table 4. This model significantly predicted Year 9 scores, F(27, 21726) = 

89.68, p < 0.0001, R2 = 0.09, and accounted for 9% of the variance. The analysis 

showed that attending school less than 90% of the time was associated with a decrease 

in reading score. However, the inclusion of attendance in this analysis did not cause the 

attenuation of factors at the child, parent and community level. This is despite the fact 

that students who attend school may have greater levels of support in the context of the 

school community family and community, compared to those who have lower 

attendance rates. 
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Table 4. 

Final model predicting Year 9 reading scores for non-Aboriginal children, additionally accounting for attendance rates 

 

Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

 

 

Multivariate 

Coefficients 

(with attendance 

variable) 

 

 

Multivariate 

Coefficients  

(without attendance 

variable) 

 

 

n = 34285   

 

 

School Attendance     

 

   Attended ≥ 90% 21951 (64.03%) Reference Reference  

 

   Attended < 90% 12334 (35.97%) -0.36 (-0.38 to -0.34)* -0.28 (-0.31 to -0.25)*  

 

Students’ age within cohort#     

 

   Youngest 25% of cohort 8840 (25.78%) -0.06 (-0.08 to -0.03)* -0.07 (-0.09 to -0.04)* -0.06 (-0.09 to -0.03)* 

 

   Middle 26-74% of cohort 16234 (47.35%) Reference Reference Reference 

 

   Oldest 25% of cohort 7395 (21.57%) 0.03 (0.00 to 0.06)* 0.05 (0.02 to 0.08)* 0.05 (0.01 to 0.08)* 
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Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

 

 

Multivariate 

Coefficients 

(with attendance 

variable) 

 

 

Multivariate 

Coefficients  

(without attendance 

variable) 

 

Gender     

 

   Female 16350 (47.69%) Reference Reference Reference 

 

   Male 17935 (52.31%) -0.21 (-0.23 to -0.18)* -0.20 (-0.23 to -0.18)* -0.20 (-0.23 to -0.18)* 

 

Birth weight percentiles by gestational age#     

 

   < 10th percentile 3713 (10.83%) -0.14 (-0.18 to -0.11)* -0.09 (-0.13 to -0.05)* -0.09 (-0.13 to -0.05)* 

 

   10th - 90th percentile 27295 (79.61%) Reference Reference Reference 

 

   > 90th percentile 3225 (9.41%) 0.06 (0.02 to 0.10)* 0.02 (-0.02 to 0.06) 0.02 (-0.02 to 0.06) 

 

Mental health service use prior to Year 3     

 

   Did not use services in this period 33630 (98.09%) Reference Reference Reference 

 

   Used services in this period 655 (1.91%) -0.25 (-0.34 to -0.16)* -0.13 (-0.22 to -0.02)* -0.14 (-0.24 to -0.04)* 
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Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

 

 

Multivariate 

Coefficients 

(with attendance 

variable) 

 

 

Multivariate 

Coefficients  

(without attendance 

variable) 

 

Mental health service use between Year 3 and 

Year 7     

 

   Did not use services in this period 33589 (97.97%) Reference Reference Reference 

 

   Used services in this period 696 (2.03%) -0.30 (-0.38 to -0.21)* -0.07 (-0.17 to 0.03) -0.11 (-0.21 to 0.00)* 

 

Mental health service use between Year 7 and 

Year 9     

 

   Did not use services in this period 33853 (98.74%) Reference Reference Reference 

 

   Used services in this period 432 (1.26%) -0.37 (-0.49 to -0.26)* -0.14 (-0.27 to -0.01)* -0.21 (-0.34 to -0.08)* 

 

Medical history of chronic disease between 

Year 7 and Year 9 tests     

 

   No medical history 34152 (99.61%) Reference Reference Reference 

 

   Medical history 133 (0.39%) 0.04 (-0.15 to 0.23) 0.17 (-0.02 to 0.36) 0.12 (-0.07 to 0.31) 
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Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

 

 

Multivariate 

Coefficients 

(with attendance 

variable) 

 

 

Multivariate 

Coefficients  

(without attendance 

variable) 

 

Contact with Child Protection prior to Year 3     

 

   No contact 34004 (99.18%) Reference Reference Reference 

 

   Substantiated allegation 281 (0.82%) -0.47 (-0.60 to -0.34)* -0.24 (-0.39 to -0.10)* -0.27 (-0.42 to -0.12)* 

 

Contact with Child Protection between Year 3 

and Year 7     

 

   No contact 33981 (99.11%) Reference Reference Reference 

 

   Substantiated allegation 304 (0.89%) -0.55 (-0.67 to -0.43)* -0.20 (-0.33 to -0.06)* -0.22 (-0.36 to -0.08)* 

 

Contact with Child Protection between Year 7 

and Year 9     

 

   No contact 34124 (99.53%) Reference Reference Reference 

 

   Substantiated allegation 161 (0.47%) -0.60 (-0.76 to -0.43)* -0.36 (-0.53 to -0.20)* -0.42 (-0.60 to -0.25)* 
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Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

 

 

Multivariate 

Coefficients 

(with attendance 

variable) 

 

 

Multivariate 

Coefficients  

(without attendance 

variable) 

 

Maternal Age#     

 

   < 20 2320 (6.77%) -0.51 (-0.56 to -0.46)* -0.24 (-0.30 to -0.17)* -0.26 (-0.32 to -0.19)* 

 

   20 - 29 18978 (55.35%) -0.27 (-0.29 to -0.24)* -0.14 (-0.17 to -0.11)* -0.14 (-0.17 to -0.11)* 

 

   30 - 29 12437 (36.28%) Reference Reference Reference 

 

   ≥ 40 550 (1.60%) 0.13 (0.03 to 0.23)* 0.07 (-0.04 to 0.18) 0.08 (-0.03 to 0.18) 

 

Maternal hospitalisation for assault related 

injuries prior to Year 3     

 

   No admission 33967 (99.07%) Reference Reference Reference 

 

   Admitted for assault related injuries 318 (0.93%) -0.45 (-0.56 to -0.34)* -0.24 (-0.37 to -0.11)* -0.26 (-0.38 to -0.13)* 

 

Maternal hospitalisation for assault related 

injuries between child’s Year 7 and Year 9 test     

 

   No admission 34242 (99.87%) Reference Reference Reference 

 

   Admitted for assault related injuries 43 (0.13%) -0.70 (-0.97 to -0.42)* -0.38 (-0.70 to -0.08)* -0.46 (-0.76 to -0.16)* 
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Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

 

 

Multivariate 

Coefficients 

(with attendance 

variable) 

 

 

Multivariate 

Coefficients  

(without attendance 

variable) 

 

Paternal Age#     

 

   < 20 596 (1.74%) -0.45 (-0.54 to -0.37)* -0.10 (-0.19 to 0.00)* -0.11 (-0.20 to -0.01)* 

 

   20 - 29 13904 (40.55%) -0.27 (-0.30 to -0.25)* -0.12 (-0.15 to -0.09)* -0.12 (-0.15 to -0.10)* 

 

   30 - 39 15669 (45.70%) Reference Reference Reference 

 

   ≥ 40 2673 (7.80%) 0.05 (0.01 to 0.10)* 0.00 (-0.05 to 0.05) 0.00 (-0.05 to 0.05) 

 

Paternal mental health service use prior to 

child’s Year 3 test     

 

   No service use 31083 (90.66%) Reference Reference Reference 

 

   Service use 3202 (9.34%) -0.21 (-0.25 to -0.17)* -0.10 (-0.14 to -0.06)* -0.12 (-0.16 to -0.08)* 

 

Paternal hospitalisation for assault related 

injuries prior to child's Year 3 test     

 

   No admission 33389 (97.39%) Reference Reference Reference 

 

   Admitted for assault related injuries 896 (2.61%) -0.28 (-0.34 to -0.21)* -0.10 (-0.17 to -0.02)* -0.12 (-0.19 to -0.05)* 
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Proportion of non-

Aboriginal students 

in each category 

Univariate 

Coefficients 

 

 

Multivariate 

Coefficients 

(with attendance 

variable) 

 

 

Multivariate 

Coefficients  

(without attendance 

variable) 

 

SEIFA#     

 

   1 (least disadvantaged) 4642 (13.54%) Reference Reference Reference 

 

   2 5384 (15.70%) -0.23 (-0.27 to -0.19)* -0.17 (-0.21 to -0.13)* -0.18 (-0.22 to -0.14)* 

 

   3 6135 (17.89%) -0.33 (-0.38 to -0.30)* -0.25 (-0.29 to -0.21)* -0.27 (-0.31 to -0.23)* 

 

   4 7214 (21.04%) -0.43 (-0.47 to -0.39)* -0.32 (-0.36 to -0.29)* -0.35 (-0.39 to -0.31)* 

 

   5 (most disadvantaged) 6749 (19.68%) -0.57 (-0.61 to -0.53)* -0.42 (-0.47 to -0.38)* -0.46 (-0.50 to -0.41)* 

 

* indicates p < .05 
 

a indicates variables containing missing values 
 

b where geographical areas consisted of less than five children, values were not assigned, and therefore classed as 

missing. 
 

# indicates Type III statistics (for multi-category variables) p < 0.001 for multivariate analysis with and without the 

attendance variable 
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The final model predicting Year 9 reading scores for Aboriginal students is 

presented in Table 5. This model significantly predicted Year 9 reading scores, F(17, 

1252) = 13.68, p < 0.0001, R2 = 0.14, and accounted for 14% of the variance. Similar to 

the results observed for non-Aboriginal students, poor attendance at school was 

associated with decreased reading scores. Additionally, attendance did not appear to 

attenuate the risk conferred by the other predictors. 
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Table 5. 

 

Final model predicting Year 9 reading scores for Aboriginal children, additionally accounting for attendance rates  

 

Proportion of 

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

(with attendance 

variable) 

 

Multivariate Coefficients 

(without attendance 

variable) 

 

 

n = 3567   

 

 

Attendance at school     

 

   Attended ≥ 90% 745 (20.89%) Reference Reference  

 

   Attended < 90% 2822 (79.11%) -0.46 (-0.54 to -0.37)* -0.34 (-0.43 to -0.24)*  

 

Students’ age within cohort^     

 

   Youngest 25% of cohort 729 (20.44%) -0.09 (-0.19 to 0.00) -0.14 (-0.24 to -0.03)* -0.14 (-0.24 to -0.03)* 

 

   Middle 26-74% of cohort 1537 (43.09%) Reference Reference Reference 

 

   Oldest 25% of cohort 732 (20.52%) -0.05 (-0.15 to 0.06) -0.03 (-0.15 to 0.08) -0.03 (-0.15 to 0.08) 
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Proportion of 

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

(with attendance 

variable) 

 

Multivariate Coefficients 

(without attendance 

variable) 

 

Gender     

 

   Female 1753 (49.14%) Reference Reference Reference 

 

   Male 1814 (50.86%) -0.18 (-0.26 to -0.10)* -0.20 (-0.29 to -0.11)* -0.21 (-0.30 to -0.12)* 

 

Maternal hospitalisation for assault related 

injuries prior to Year 3 

 

   

 

   No admission 3051 (85.53%) Reference Reference Reference 

 

   Admitted for assault related injuries 516 (14.47%) -0.43 (-0.54 to -0.33)* -0.20 (-0.34 to -0.07)* -0.23 (-0.37 to -0.09)* 

 

Paternal Age     

 

   < 20 320 (8.97%) -0.32 (-0.48 to -0.15)* -0.16 (-0.34 to 0.01)* -0.19 (-0.37 to -0.01)* 

 

   20 - 29 1670 (46.82%) -0.16 (-0.26 to -0.06)* -0.08 (-0.18 to 0.03) -0.10 (-0.20 to 0.01) 

 

   30 - 39 717 (20.10%) Reference Reference Reference 

 

   ≥ 40 110 (3.08%) 0.01 (-0.23 to 0.35) 0.00 (-0.40 to 0.38) 0.03 (-0.36 to 0.41) 
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Proportion of 

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

(with attendance 

variable) 

 

Multivariate Coefficients 

(without attendance 

variable) 

 

Paternal hospitalisation for assault related 

injuries prior to child's Year 3 test 

  

  

 

   No admission 3127 (87.66%) Reference Reference Reference 

 

   Admitted for assault related injuries 440 (12.34%) -0.24 (-0.36 to -0.13)* -0.23 (-0.36 to -0.11)* -0.26 (-0.39 to -0.14)* 

     

 

SEIFAb#     

 

   1 (least disadvantaged) 55 (1.54%) Reference Reference Reference 

 

   2 188 (5.27%) -0.62 (-0.98 to -0.25)* -0.56 (-0.91 to -0.21)* -0.58 (-0.95 to -0.22)* 

 

   3 338 (9.48%) -0.44 (-0.78 to -0.11)* -0.42 (-0.74 to -0.10)* -0.46 (-0.79 to -0.13)* 

 

   4 686 (19.23%) -0.65 (-0.98 to -0.32)* -0.56 (-0.87 to -0.26)* -0.46 (-0.79 to -0.13)* 

 

   5 (most disadvantaged) 1737 (48.70%) -0.85 (-1.17 to -0.54)* -0.74 (-1.03 to -0.44)* -0.81 (-1.12 to -0.50)* 
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Proportion of 

Aboriginal students 

in each category 

Univariate 

Coefficients 

Multivariate 

Coefficients 

(with attendance 

variable) 

 

Multivariate Coefficients 

(without attendance 

variable) 

 

ARIAb#     

 

   1 (least remote) 1293 (36.25%) Reference Reference Reference 

 

   2 259 (7.26%) -0.04 (-0.19 to 0.11) -0.03 (-0.19 to 0.12) -0.04 (-0.20 to 0.12) 

 

   3 467 (13.09%) -0.18 (-0.30 to -0.05)* -0.09 (-0.22 to 0.04) -0.11 (-0.25 to 0.02) 

 

   4 472 (13.23%) -0.08 (-0.21 to 0.06) -0.05 (-0.19 to 0.08) -0.08 (-0.22 to 0.06) 

 

   5 (most remote) 551 (15.45%) -0.57 (-0.72 to -0.42)* -0.41 (-0.59 to -0.24)* -0.45 (-0.63 to -0.27)* 

* indicates p < .05 
 

a indicates variables containing missing values 
 

b where geographical areas consisted of less than five children, values were not assigned, and therefore classed as 

missing. 
 

# indicates Type III statistics (for multi-category variables) p < 0.001 for multivariate analysis with and without the 

attendance variable 
 

^ indicates Type III statistics (for multi-category variables) p < 0.05 for multivariate analysis with and without the 

attendance variable 
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Discussion 

The aim of the current study was to investigate the impact of the timing of 

occurrence of risk events on students’ Year 9 educational outcomes. To provide a 

context for the interpretation of the findings regarding the impact of the timing of 

occurrence, this study showed that a number of factors from the child, parental and 

community levels were associated with poor Year 9 educational outcomes. For both 

non-Aboriginal and Aboriginal children, risk factors included being male, having Child 

Protection involvement, parental history of hospitalisations due to assault related 

injuries, young paternal age, paternal mental health service use, being born in areas of 

disadvantage, as well as being born outside of the metropolitan area. These findings are 

consistent with previous research, which highlights how risks within socioecological 

contexts in which children live may negatively impact on children’s educational 

outcomes. 

To date, however, few studies have been able to distinguish whether the time 

period in which a risk event occurs is important in predicting educational outcomes. 

Overall, the current study showed that the majority of the time-dependent risk factors 

had a negative impact on reading scores if the risk factor occurred prior to students’ 

Year 3 test. For non-Aboriginal children, the risk factors which were significant all 

occurred in the period prior to the Year 3 test. These risk factors include children’s 

mental health service use, child protection involvement, history of chronic disease, 

parental mental health service use, and parental hospital admissions due to assault 

related injuries. For Aboriginal children, this pattern was observed for the parent related 

time-dependent risk factors, which included paternal mental health service use, and 

parental admission for assault related injuries. A literature review by Desforges and 

Abouchaar (2003) suggested that parental involvement in children’s education is 

significantly predictive of children’s educational outcomes. Additionally, parental 
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involvement during early developmental periods may have more far reaching effects, 

than involvement during the adolescent period. Desforges and Abouchaar reasoned that 

such influence may be greater in the early periods as parents help children in skill 

development, self-esteem and motivation, compared to later involvement which 

predominately fosters autonomy and motivation of the child. Therefore, the findings of 

the current study point to the early developmental period as one in which further 

support may be provided to parents who are faced with difficulties associated with 

providing children with the best possible developmental environment. 

For non-Aboriginal children, risk factors were typically significant in two or 

more periods (one of which was the period prior to the Year 3 test). For example, 

children’s mental health difficulties, and child protection involvement were associated 

with poorer reading scores in all developmental periods. All other risk factors were 

significant for at least two periods. These included parental hospitalisations for assault 

related injuries and paternal mental health service use; both were significant prior to 

children’s Year 3 test, and for assault during the high school period, and parental mental 

health service during primary school. The impact of risk factors, such as parental mental 

health and child protection involvement, may reflect the long-term negative impact 

when children’s safety and welfare are compromised (Lansford et al., 2002). The 

occurrence of parent mental health related problems, and assault related injuries, may 

additionally contribute to children’s own mental health and sense of security. These 

experiences may cause disruption in parents’ availability to provide safe and supportive 

environments for their developing child.  

For Aboriginal children, it appeared that the child related risk factors (mental 

health service use, and child protection involvement) were significantly associated with 

poorer reading scores if they occurred during the high school period preceding the Year 

9 test. This may indicate the immediate negative impact that adverse events may have 
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on children’s outcomes. Events such as poor mental health and child protection 

involvement may have long lasting consequences, but were not detected in this study 

after accounting for a number of risk factors in the analysis. For Aboriginal children, 

there were also fewer risk factors that were significantly associated with reading scores. 

This could be due to the effect of the factors which are typically associated with risk 

being attenuated in the multivariate analysis. These findings and other reports suggest 

that a large proportion of Aboriginal adults and children have experienced a greater 

number of life stressors compared to their non-Aboriginal peers (Australian Institute of 

Health and Welfare, 2011).   

This study has also shown that school attendance is important for academic 

achievement. For both non-Aboriginal and Aboriginal students, school attendance rates 

that are considered as ‘irregular’ (e.g., attendance rate <90%) were associated with 

poorer reading scores. However, the analysis showed that school attendance did not 

reduce the effect of the other risk factors. This finding emphasises the strong effect of 

the risks within the socioecological contexts in which children live, but further research 

utilising full birth cohorts with attendance data is required as the current findings were 

based on a subset of the cohort. The current study has furthered the understanding of 

how the timing of the occurrence of risk factors impact on children’s Year 9 reading 

scores. Distinct patterns in regards to timing were found, such as a pattern of chronicity, 

and also an impact of occurrence of risk factors prior to children’s Year 3 test. 

Understanding the timing of the occurrence of such events reveals potential time periods 

in which interventions in the form of additional support may be provided to children 

and their families to improve children’s educational outcomes.  
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Chapter Eight 

Educational outcomes are predictive of mental health diagnoses in adolescence 

The study presented in Chapter Seven examined the impact of various child, 

family and community risk factors on educational outcomes, as well as the impact of 

poor mental health. To extend our understanding of the relationship between mental 

health and education, the current study examined whether educational outcomes were 

predictive of later mental health outcomes.  
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Abstract 

Associations between poor reading outcomes and attention/behavioural difficulties have 

been documented in the literature (e.g., Spira & Fischel, 2005), however the research 

regarding the relationship between reading achievement and internalising mental health 

disorders (e.g., mood disorders, anxiety) is scarce. As children experience a large 

proportion of their developmental years in the school context, it is essential to 

understand the nature of this relationship, as it may inform a population based approach 

to reducing the risk of mental health disorders. This study was a retrospective cohort 

study, and utilised population level administrative data. Participants included all 

children born in Western Australia between 1992 and 1996. Using Cox regressions, 

variables reflecting child, family, and community factors, as well as factors from the 

school context were used to predict the risk of any mental health disorder, and also 

more specifically, an internalising or externalising mental health disorder. After 

controlling for a number of demographic risk factors, poor reading achievement in 

Years 3 and 7 appeared to be associated with poor mental health, when all mental health 

diagnostic codes were considered as a single entity. However, when mental health was 

grouped into internalising or externalising mental health disorders, findings showed that 

reading achievement in the top 20% of the cohort was associated with an increased risk 

of an internalising disorder, whilst reading achievement in the bottom 20% of the cohort 

was associated with an increased risk of an externalising disorder. Whilst further 

research is required to understand the factors that may mediate these relationships (e.g., 

perfectionism for high achieving students), the provision of support to both ends of the 

achievement spectrum may play a role in reducing the risk of adolescent mental health 

disorders.  
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Educational outcomes are predictive of mental health diagnoses in adolescence 

The adolescent period is one of rapid development, where a multitude of 

biological, neurodevelopmental and psychological changes may have a lifelong impact. 

Adolescence is also the period that is typically associated with the onset of a number of 

mental health disorders (Kessler et al., 2007), as well as increasing educational 

demands. With the aim of reducing the prevalence of mental health disorders 

experienced by adolescents, various social and emotional learning programs have been 

implemented in schools (e.g., Kids Matter, for an evaluation, see Slee et al., 2009). 

Indeed, meta-analyses evaluating the effectiveness of whole school delivery of social 

and emotional learning programs have found them to benefit both mental health and 

academic outcomes (Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011). It has 

been suggested that improvements in social and emotional functioning, and hence, 

mental health, lead to improved connectedness with the school, increased participation 

rates, better attitudes, and in turn, better academic outcomes (Durlak et al., 2011). The 

use of such programs to promote academic achievement assumes that the direction of 

the relationship between mental health and academic outcomes is singular. However, a 

number of studies have investigated the association between academic achievement and 

subsequent difficulties with mental health (Grills-Taquechel, Fletcher, Vaughn, & 

Stuebing, 2012; Maughan, Rowe, Loeber, & Stouthamer-Loeber, 2003). Whilst all 

domains of academic achievement are important, this study focuses on reading 

achievement because reading, as part of literacy, is fundamental for learning, 

employment opportunities, and the improvement of health and quality of life (United 

Nations Educational Scientific and Cultural Organisation, 2005). Given that children 

spend such a large proportion of their childhood at school, it is essential to understand 

the nature of this relationship, as it may inform a population based approach to reducing 

the risk of mental health disorders in the schooling context.  
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Associations between poor reading and externalising behaviours, such as 

attention-deficit/hyperactivity (e.g., as reviewed by Hinshaw, 1992) or conduct 

disorders, have been documented in the literature (Spira & Fischel, 2005). Spira and 

Fischel (2005) evaluated four pathways in which the relationship between poor reading 

achievement and attention or behavioural problems may manifest, including the 

possibility of poor attention preceding poor reading outcomes, poor reading preceding 

poor attention and behavioural problems, the presence of a bi-directional relationship, 

and the possibility of an attenuation of the relationship between these two factors, after 

taking into account sociodemographic risk factors. Spira and Fischel concluded that 

there was evidence for each of the pathways.  

There have been fewer investigations into the relationship between poor reading 

achievement and internalising behaviours. Maughan, Rowe, Loeber and Stouthamer-

Loeber (2003) found that severe reading difficulties in boys were associated with 

depressed mood, while Grills-Taquechel, Fletcher, Vaughn, and Stuebing (2012) found 

evidence for a bidirectional relationship between poor reading and anxiety. There has 

also been evidence to suggest that high-achieving students are more likely to percieve 

stress compared to their peers, and that higher levels of perceived stress were associated 

with internalising and externalising behaviours (Suldo, Shaunessy, & Hardesty, 2008). 

However, the relationship between actual achievement and mental health disorders was 

not assessed in this study. Taken together, the evidence for a relationship between 

reading achievement and internalising disorders is scarce. Futhermore, the study by 

Suldo et al. suggests that the entire spectrum of academic achievement should be 

considered when investigating the relationship between reading achievement and mental 

health, thus extending the focus beyond the association between poor reading and 

subsequent mental health. 
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Additionally, there are limitations of the reviewed research. Not all studies 

accounted for the environment in which children developed in the consideration of the 

relationship between reading scores and mental health. Accounting for the risk factors 

from the level of the child, family, and community is particularly important, because a 

number of studies have found that risk factors such as childhood adversity (e.g., 

childhood maltreatment, birth complications; Patel, Flisher, Hetrick, & McGorry, 2007), 

poor parental mental health (e.g., Essex et al., 2006; Shanahan, Copeland, Jane Costello, 

& Angold, 2008; Wille, Bettge, & Ravens-Sieberer, 2008), and socioeconomic 

disadvantage (McLoyd, 1998) are associated with the development of mental health 

disorders. These risk factors have also been documented to be associated with an 

increased risk of poor educational outcomes (Audas & Willms, 2001; Becker & Luthar, 

2002; Egeland & Abery, 1991; Jimerson, Egeland, & Teo, 1999). As such, it is unclear 

as to whether the relationships between poor reading achievement and externalising 

and/or internalising mental health problems would remain after accounting for these risk 

factors.  

Linked population administrative data is a source of data which can enable the 

investigation of whether reading achievement throughout primary school is associated 

with a first mental health service contact during adolescence. Linked administrative data 

are a unique data source where the data are routinely collected by government agencies, 

including the health and education departments. These data provide rich source of 

information regarding the risk factors in the environment in which children develop, as 

well as sociodemographic information about their parents, and community. Further, the 

collection of these data in real time by government agencies enables precise 

determination of the timing of occurrence of events. Few studies have been able to 

investigate the impact of timing of events as timing is typically difficult to determine 

using survey data due to recall bias. Therefore, using linked population administrative 
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data, this study aimed to investigate whether different levels of reading achievement 

were associated with a mental health disorder in adolescence, whilst taking into account 

risk factors from the three different levels of the environment of the developing child. 

Further, to decompose this relationship, this study examined the association between 

levels of reading achievement and both internalising and externalising disorders.  

 

Methods 

 

Procedure 

This study was a retrospective cohort study using eight administrative data sets 

containing de-identified data. These data were linked by the Western Australian Data 

Linkage Branch, through methods of probabilistic matching, and clerical checking 

(Holman et al., 2008). These data sets included the Midwives Notification System 

(MNS), the Birth Register, the Hospital Morbidity Data Collection (HMDC), the Mental 

Health Information System (MHIS), the Mortality Register, the Child Protection and 

Family Support data set, the Intellectual Disability Exploring Answers data set (IDEA), 

and data from the Department of Education. The MNS provided information regarding 

all births which were greater than 20 weeks gestation or more than 400 grams in birth 

weight. It additionally provided demographic information about the child and their 

mother. The Birth Register provided information on all registered births in WA, as well 

as demographic information about children and their parents at the time of the child’s 

birth. The HMDC provided information regarding all hospital admissions from 1970, 

and the MHIS provided information regarding mental health related public and private 

hospital admissions and public outpatient admissions from 1966. The Mortality Register 

provided information regarding all records of death. The Child Protection and Family 

Support data set provided information regarding substantiated allegations for abuse and 
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neglect. The IDEA data provided information about individuals with an Intellectual 

Disability. Educational data from the Department of Education included information 

regarding students’ raw test scores on the Western Australian Literacy and Numeracy 

Assessment (WALNA; implemented between 1999 and 2007) and the National 

Assessment Program – Literacy and Numeracy (NAPLAN; replaced the WALNA from 

2008 onwards). 

 

Study Population 

A birth cohort was utilised for this study, and included children who were born 

in Western Australia between 1992 and 1996, as indicated by records on the MNS and 

the Birth Registrations. Individuals were followed until 2011 for their mental health 

outcomes, and were excluded from the analysis if they were recorded as having an 

Intellectual Disability. To ensure that the analyses predicted mental health problems 

which were first diagnosed in adolescence, children were excluded if they had a mental 

health diagnosis prior to their Year 7 reading test. 

Identification of Outcome Variable. Three separate analyses were conducted: 

the first analysis investigated the time to any adolescent mental health disorder, the 

second investigated the time to an adolescent internalising mental health disorder, and 

the third examined the time to an adolescent externalising mental health disorder. An 

outcome variable was identified for each of the three analyses. For the first analysis, the 

outcome variable was whether students received a mental health diagnosis following 

their Year 7 reading test. Children were considered to have a mental health diagnosis if 

they had records indicating any mental health codes according to the ICD-9 and ICD-

10-AM in the MHIS and the HMDC (see Appendix 1; excluding the Mental Health 

Related Descriptive Codes as these codes do not indicate a diagnosis). A binary variable 

was derived to indicate whether the child had a mental health diagnosis. 
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The second and third analysis concerned the type of mental health diagnosis that 

children received, specifically whether the diagnosis was ‘internalising’ or 

‘externalising’ in nature respectively. To identify whether the mental health diagnoses 

were internalising or externalising in nature, the mental health diagnostic codes were 

first categorised into the DSM-Oriented Groups based on Achenbach and Rescorla’s 

(2001), which consisted of affective, anxiety, somatic, attention deficit/hyperactivity, 

oppositional defiant and conduct problem groups. These groups were then further 

categorised into whether they were internalising or externalising in nature, based on the 

classifications applied to the CBCL Syndrome scales by Achenbach and Rescorla 

(2001). As such, groups including affective, anxiety, and somatic problems were 

categorised as internalising disorders, whilst attention deficit/hyperactivity, oppositional 

defiant, and conduct problems were categorised as externalising disorders. The ICD-10 

codes which reflects these groups are listed in Appendix 2. 

Identification of Predictor Variables. Education related predictors included 

students’ standardised reading scores obtained from their Year 3, 5, and 7 reading tests. 

These scores were categorised into whether students achieved in the lowest 20%, in the 

middle 60%, or in the highest 20% of their cohort. To account for the fact that children 

were of varying ages when they completed the reading test, children were also 

categorised into whether they were considered to be aged within the youngest or oldest 

25%, or the middle 50% of their cohort at the time of their Year 3 test. 

Predictor variables were either non-time dependant, or time dependant. Those 

which were non-time dependant were measured at the time of the child’s birth. If 

predictors varied by time, the occurrence of the risk was indicated in relation to whether 

it occurred in the child’s early childhood years (i.e., before the child’s first reading test 

in Year 3), or during primary school (i.e., between Year 3 and Year 7). If the risk event 

occurred in more than one period, each corresponding period was flagged. 



 
 

247 

 

Non-time dependant predictors on the child level include gender (male, female), 

and birth weight percentiles by gestational age (derived by the method described by 

Roberts and Lancaster (1999); < 10th percentile, 10th–90th percentile, > 90th percentile). 

Time dependant predictors  included whether children had experienced a child 

maltreatment allegation, and whether children had a medical history of chronic disease 

(defined as asthma, diabetes or cancer; ICD-10AM codes: J45-46, E10-14 and C00-

D09, D37-D48 respectively; Australian Institute of Health and Welfare (2012)). 

There was a single non-time dependant predictor on the parental level, which 

was parental age at the time of the child’s birth (< 20, 20-29, 30-39, ≥ 40 years). All 

other predictors on the parental level were time dependant and were binary in nature. 

These included parental mental health service use (see Appendix 1 for the ICD-10-AM 

codes; except for the Mental Health Related Descriptive Codes as they do not indicate 

diagnosis), and whether parents were hospitalised due to assault related injuries (defined 

by records in the HMDC through assault codes (ICD-10-AM: X85-Y09). 

Community level predictors were non-time dependant and included an indicator 

of neighbourhood socioeconomic disadvantage at the time of the child’s birth. This 

indicator comprised of five levels, where level 1 indicated areas of least socioeconomic 

disadvantage, and level 5 which indicated areas of most socioeconomic disadvantage. 

The second community level predictor was the Accessibility / Remoteness Index of 

Australia which indicated the level of residential remoteness of the area in which the 

child was born (ARIA; level 1 (major cities which are considered to be least remote) to 

level 5 (very remote areas)). 

 

Statistical Analysis 

Cox regression (survival analysis) was conducted for each analysis. Periods at 

risk for a child’s first mental health diagnosis during adolescence were defined in 
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months, calculated as the time from their Year 7 test (the first day of the month and year 

of test) to either: the date of the first mental health diagnosis (or first internalising or 

first externalising diagnosis for the latter analyses) following their Year 7 reading test 

(event); or time to death or end of the study period (31st December 2011; censored). 

Each Cox regression accounted for the clustering of siblings. Clusters of siblings were 

identified if individuals shared the same mother. 

Analyses were to be conducted for non-Aboriginal and Aboriginal students 

separately, however the sample size for the Aboriginal students was too small, and 

therefore Aboriginality was instead included as a factor. The data were analysed by first 

examining the univariate results, followed by entering all predictor variables into one 

model. Predictor variables were then assessed by whether they significantly contributed 

to the model and were sequentially removed if they were not significant. Variables were 

retained in the model if the Wald test showed that the presence of the predictor 

significantly improved the model fit. StataIC 13 was used to conduct all analyses.  

 

Results 

 

Descriptives 

There were a total of 127397 live births in Western Australia between 1992 and 

1996. 2552 children (2.0%) were recorded as having an Intellectual Disability and were 

excluded from the analysis. Children were additionally excluded if they had a mental 

health diagnosis (1774 children; 1.4%) or if they died (1876 children; 1.5%) prior to 

their Year 7 test (i.e., prior to adolescence). For the analysis investigating the time to 

any mental health disorder, this resulted in the further exclusion of 3650 children, 

leaving a total of 121195 individuals available for the analysis. 
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For the analyses investigating the time to an internalising disorder, and time to 

an externalising disorder, 17 children were diagnosed with comorbid mental health 

disorders during their first mental health contact, and were excluded. Records were 

additionally excluded if the individuals were diagnosed with a mental health diagnosis 

other than the outcome of interest. For the analysis investigating the time to an 

internalising mental health disorder, a total of 8586individuals were excluded, leaving a 

study sample of 116259, and for the analysis investigating the time to an externalising 

disorder, 9310 individuals were excluded, leaving 115535 records for analysis. The 

distribution of individuals across risk events for the time to any internalising, or 

externalising mental health disorders are shown in Tables 1 to 3 respectively. 

Univariate and multivariate hazard ratios and 95% confidence intervals for each 

analysis are shown below, and the multivariate results will be discussed. 

 

Cox Regression Results for the Investigation of Time to any Adolescent Mental 

Health Disorder 

The model predicting adolescent mental health diagnosis is shown in Table 1. 

The analysis showed that scoring within the bottom 20% of the cohort on the reading 

test in Year 3 and Year 7 was associated with an increased risk of a mental health 

disorder during adolescence. However, achieving in the top 20% of the cohort was not 

associated with a significantly decreased risk of a mental health disorder in adolescence. 

Year 5 reading scores were not significantly associated with an increased risk of an 

adolescent mental health disorder. 

For predictors on the child level, boys were less likely than girls to have a 

mental health diagnosis following their Year 7 test. Aboriginal children were also at an 

increased risk of an adolescent mental health diagnosis compared to non-Aboriginal 

children. The results also highlighted the impact of childhood risk events, where 
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experiences of chronic diseases, and child protection involvement were associated with 

an increased risk of an adolescent mental health diagnosis, regardless of the timing of 

occurrence.  

Time-dependent risk factors on the parental level reflected a similar pattern, 

where parental mental health service use was associated with an increased risk of an 

adolescent mental health diagnosis, regardless of the timing of the occurrence. Maternal 

age was also associated with an increased risk of an adolescent mental health disorder 

for children. Compared to mothers who were aged between 30 and 39 at the time of the 

child’s birth, mothers aged below 30, and mothers aged above 40 were associated with 

an increased risk of adolescent mental health disorders.  

Both community level predictors were retained in the final model. Relative to 

the least disadvantaged socioeconomic background, greater levels of socioeconomic 

disadvantage were associated with an increased risk of adolescent mental health 

diagnoses. However, the associated risk was only significant for areas characterised by 

levels of second most disadvantage. For the different levels of residential remoteness, 

only level 4 (more outer regional areas) was significantly associated with increased risk 

compared to metropolitan Western Australia. 



 
 

251 

 

 

 

 

 

Table 1. Unadjusted and adjusted Hazard Ratios for any adolescent mental health diagnosis  

 

 

No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

 

n = 117168 n = 4027   

 

 

Year 3 reading scorea     

 

p < 0.001 

 

   Top 20% of cohort 21051 (17.97%) 613 (15.22%) 0.88 (0.81 to 0.97)* 1.04 (0.93 to 1.17) 

 

 

   Middle 60% of cohort 62431 (53.28%) 2093 (51.97%) Reference Reference 

 

 

   Bottom 20% of cohort 19803 (16.90%) 1006 (24.98%) 1.57 (1.46 to 1.70)* 1.24 (1.13 to 1.37)* 

 

 

Year 7 reading scorea     

 

p < 0.001 

 

   Top 20% of cohort 19931 (17.01%) 570 (14.15%) 0.87 (0.79 to 0.96)* 0.94 (0.84 to 1.06) 

 

 

   Middle 60% of cohort 58929 (50.29%) 1953 (48.50%) Reference Reference 

 

 

   Bottom 20% of cohort 19042 (16.25%) 907 (22.52%) 1.44 (1.34 to 1.56)* 1.15 (1.04 to 1.27)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

Students' age within cohorta     

 

p = 0.43 

 

   Youngest 25% of cohort 26929 (22.98%) 985 (24.46%) 1.11 (1.02 to 1.20)* 1.04 (1.03 to 1.22) 

 

 

   Middle 50% of cohort 

 

49896 (42.59%) 

 

1745 (43.33%)  

 

Reference 

 

 

   Oldest 75% of cohort 22481 (19.19%) 832 (20.66%) 1.04 (0.96 to 1.12) 1.05 (0.96 to 1.16) 

 

 

Gender     

 

 

   Female 57128 (48.76%) 2388 (59.30%) Reference Reference 

 

 

   Male 60039 (51.24%) 1639 (40.70%) 0.66 (0.62 to 0.70)* 0.62 (0.57 to 0.67)* 

 

 

Aboriginality     

 

 

   Non-Aboriginal 109773 (93.69%) 3409 (84.65%) Reference Reference 

 

 

   Aboriginal 7395 (6.31%) 618 (15.35%) 2.63 (2.41 to 2.87)* 1.31 (1.13 to 1.52)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

Medical history of chronic disease 

prior to  

Year 3     

 

 

   No medical history 110994 (94.73%) 3711 (92.15%) Reference Reference 

 

 

   History of chronic disease in this 

period 6174 (5.27%) 316 (7.85%) 1.49 (1.33 to 1.68)* 1.27 (1.11 to 1.45)* 

 

 

Medical history of chronic disease 

between Year 3 and Year 7  

 

  

 

 

   No medical history 116282 (99.24%) 3959 (98.31%) Reference Reference 

 

 

   History of chronic disease in this 

period 886 (0.76%) 68 (1.69%) 2.20 (1.73 to 2.81)* 1.85 (1.40 to 2.45)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

Child Protection involvement prior to 

Year 3     

 

 

   No substantiated allegation 116639 (99.55%) 3959 (98.31%) Reference Reference 

 

 

   Substantiated allegation 529 (0.45%) 68 (1.69%) 4.13 (3.24 to 5.26)* 1.67 (1.22 to 2.26)* 

 

 

Child Protection involvement between 

Year 3 and Year 7  

 

  

 

 

   No substantiated allegation 116581 (99.50%) 3912 (97.14%) Reference Reference 

 

 

   Substantiated allegation 587 (0.50%) 115 (2.86%) 5.66 (4.70 to 6.83)* 2.65 (2.08 to 3.38)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

Maternal age     

 

p < 0.001 

 

   < 20 6888 (5.88%) 446 (11.08%) 2.29 (2.06 to 2.55)* 1.42 (1.23 to 1.65)* 

 

 

   20 - 29 61843 (52.78%) 2230 (55.38%) 1.29 (1.20 to 1.38)* 1.10 (1.01 to 1.20)* 

 

 

   30 - 39 46555 (39.73%) 1284 (31.88%) Reference Reference 

 

 

   ≥ 40 1882 (1.61%) 67 (1.66%) 1.31 (1.02 to 1.67)* 1.34 (1.00 to 1.78)* 

 

 

Maternal mental health service use 

prior to child’s Year 3 test  

 

  

 

 

   No service use 105874 (90.36%) 3159 (78.45%) Reference Reference 

 

 

   Service use 11294 (9.64%) 868 (21.55%) 2.59 (2.40 to 2.79)* 1.84 (1.67 to 2.03)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

Maternal mental health service use 

between child's Year 3 and Year 7 test  

 

  

 

 

   No service use 114027 (97.32%) 3717 (92.30%) Reference Reference 

 

 

   Service use 3141 (2.68%) 310 (7.70%) 2.97 (2.64 to 3.33)* 1.57 (1.35 to 1.83)* 

 

 

Paternal mental health service use prior 

to child’s Year 3 test  

 

  

 

 

   No service use 109297 (93.28%) 3510 (87.16%) Reference Reference 

 

 

   Service use 7871 (6.72%) 517 (12.84%) 2.05 (1.87 to 2.25)* 1.45 (1.29 to 1.63)* 

 

 

Paternal mental health service use 

between child’s Year 3 and Year 7 test  

 

  

 

 

   No service use 115067 (98.21%) 3853 (95.68%) Reference Reference 

 

 

   Service use 2101 (1.79%) 174 (4.32%) 2.41 (2.07 to 2.80)* 1.39 (1.15 to 1.67)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

SEIFAb     

 

p < 0.05 

 

   1 (least disadvantaged) 21152 (18.05%) 575 (14.28%) Reference Reference 

 

 

   2 21279 (18.16%) 534 (13.26%) 1.12 (0.99 to 1.26) 1.00 (0.88 to 1.14) 

 

 

   3 19484 (16.63%) 620 (15.40%) 1.25 (1.12 to 1.40)* 1.01 (0.89 to 1.16) 

 

 

   4 18890 (16.12%) 814 (20.21%) 1.49 (1.34 to 1.67)* 1.15 (1.02 to 1.30)* 

 

 

   5 (most disadvantaged) 22621 (19.31%) 1021 (25.35%) 1.87 (1.68 to 2.07)* 1.13 (0.99 to 1.27) 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

ARIAb     

 

p < 0.05 

 

   1 (least remote) 75546 (64.48%) 2403 (59.67%) Reference Reference 

 

 

 

   2 9717 (8.29%) 376 (9.34%) 1.22 (1.09 to 1.36)* 1.09 (0.96 to 1.23) 

 

 

   3 

 

10247 (8.75%) 

 

426 (10.58%) 

 

1.30 (1.17 to 1.44)* 

 

1.12 (0.99 to 1.26) 

 

 

   4 5171 (4.41%) 236 (5.86%) 1.41 (1.23 to 1.60)* 1.21 (1.03 to 1.42)* 

 

    

   5 (most remote) 2926 (2.50%) 142 (3.53%) 1.50 (1.26 to 1.77)* 0.89 (0.68 to 1.16) 

 

* indicates p < .05 

 
a indicates variables containing missing values 

 
b where geographical areas consisted of less than five children, values were not assigned, and therefore classed as missing. 

 

 

 



 
 

259 

 

Cox Regression Results for the Investigation of Time to an Internalising Disorder  

The model predicting adolescent internalising mental health disorders is shown 

in Table 2. For education related risk factors, scoring within the top 20% of the cohort 

in the reading test in Year 5 was associated with an increased risk of an adolescent 

internalising mental health disorder, at approximately 1.2 times the risk. Being in the 

younger 20% of the cohort was also associated with an increased risk of a similar 

magnitude. 

For child related variables, a protective effect was present for boys. Experiences 

of chronic diseases, regardless of the timing of occurrence and child protection 

involvement between the child’s Year 3 and Year 7 test were also associated with an 

increased risk. 

For parent related risk factors, an increased risk was associated with younger 

maternal age at birth (aged less than 20 years) compared to mothers aged between 30 

and 39 at the time of their child’s birth. Parental mental health service use, regardless of 

the timing of occurrence was associated with an increased risk of an internalising 

mental health disorder in adolescence, with paternal mental health service use between 

the child’s Year 3 and Year 7 test being associated with the greatest magnitude of risk, 

at almost 2 times the risk. 

For the risk factors on the community level, residing in the outer regional areas 

of Western Australia (level 3) was associated with an increased risk of an internalising 

disorder, compared to residing in metropolitan Western Australia (level 1). 
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Table 2.  

Unadjusted and adjusted Hazard Ratios for an internalising mental health disorder in adolescence 

 

 

No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR,  

95% CI 

Multivariate HR, 

95% CI 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

 

n = 115344 n = 915   

 

 

Year 5 reading scorea     

0.10 

 

   Top 20% of cohort 20613 (17.87%) 194 (21.20%) 1.15 (0.97 to 1.35) 1.22 (1.02 to 1.47)* 

 

 

   Middle 60% of cohort 60853 (52.76%) 506 (55.30%) Reference Reference 

 

 

   Bottom 20% of cohort 19019 (16.49%) 170 (18.58%) 1.09 (0.92 to 1.30) 1.02 (0.84 to 1.24) 

 

 

Students' age within cohorta     

0.37 

 

   Youngest 25% of cohort 26757 (23.20%) 259 (28.31%) 1.18 (1.01 to 1.37)* 1.20 (1.02 to 1.42) 

 

 

   Middle 50% of cohort 49505 (42.92%) 406 (44.37%) Reference Reference 

 

 

   Oldest 25% of cohort 22097 (19.16%) 184 (20.11%) 1.06 (0.89 to 1.27) 0.96 (0.79 to 1.16) 

 

      

      

      

      



 
 

261 

 

      

      

      

 

No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR,  

95% CI 

Multivariate HR, 

95% CI 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

Gendera     

 

 

   Female 56472 (48.96%) 629 (68.74%) Reference Reference 

 

 

   Male 58871 (51.04%) 286 (31.26%) 0.44 (0.38 to 0.51)* 0.42 (0.36 to 0.50)* 

 

 

Aboriginality     

 

 

   Non-Aboriginal 108281 (93.88%) 853 (93.22%) Reference Reference 

 

 

   Aboriginal 7063 (6.12%) 62 (6.78%) 1.12 (0.87 to 1.46) 0.71 (0.49 to 1.02) 

 

 

Medical history of chronic 

disease prior to Year 3  

 

  

 

 

   No medical history 109269 (94.73%) 842 (92.02%) Reference Reference 

 

 

   History of chronic disease in 

this period 6075 (5.27%) 73 (7.98%) 1.53 (1.21 to 1.95)* 1.34 (1.01 to 1.77)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR,  

95% CI 

Multivariate HR, 

95% CI 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

Medical history of chronic 

disease between Year 3 and 

Year 7  

 

  

 

 

   No medical history 114471 (99.24%) 897 (98.03%) Reference Reference 

 

 

   History of chronic disease in 

this period 873 (0.76%) 18 (1.97%) 2.61 (1.64 to 4.17)* 1.85 (1.05 to 3.25)* 

 

 

Child Protection involvement 

between Year 3 and Year 7  

 

  

 

 

   No substantiated allegation 114785 (99.52%) 901 (98.47%) Reference Reference 

 

 

   Substantiated allegation 559 (0.48%) 14 (1.53%) 3.30 (1.95 to 5.56)* 1.81 (1.00 to 3.29)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR,  

95% CI 

Multivariate HR, 

95% CI 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

Maternal age     

 

p < 0.05 

 

   < 20 6667 (5.78%) 79 (8.63%) 1.79 (1.39 to 2.29)* 1.58 (1.18 to 2.11)* 

 

 

   20 - 29 60843 (52.75%) 517 (56.50%) 1.27 (1.10 to 1.47)* 1.14 (0.97 to 1.34) 

 

 

   30 - 39 45988 (39.87%) 303 (33.11%) Reference Reference 

 

 

   ≥ 40 1846 (1.60%) 16 (1.75%) 1.34 (0.81 to 2.21) 1.11 (0.61 to 2.03) 

 

 

Maternal mental health service 

use prior to child’s Year 3 test  

 

  

 

 

   No service use 104244 (90.38%) 736 (80.44%) Reference Reference 

 

 

   Service use 11100 (9.62%) 179 (19.56%) 2.33 (1.98 to 2.74)* 1.73 (1.42 to 2.11)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR,  

95% CI 

Multivariate HR, 

95% CI 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

Maternal mental health service 

use between child's Year 3 and 

Year 7 test  

  

 

 

 

   No service use 112258 (97.32%) 848 (92.68%) Reference Reference 

 

 

   Service use 

 

3086 (2.68%) 

 

67 (7.32%) 

 

2.88 (2.25 to 3.70)* 

 

1.76 (1.30 to 2.38)* 

 

 

Paternal mental health service 

use prior to child’s Year 3 test  

 

  

 

 

   No service use 107604 (93.29%) 797 (87.10%) Reference Reference 

 

 

   Service use 7740 (6.71%) 118 (12.90%) 2.08 (1.72 to 2.53)* 1.60 (1.29 to 1.99)* 

 

 

Paternal mental health service 

use between child’s Year 3 

and Year 7 test  

  

 

 

 

   No service use 113273 (98.20%) 865 (94.54%) Reference Reference 

 

 

   Service use 2071 (1.80%) 50 (5.46%) 3.14 (2.36 to 4.17)* 1.90 (1.38 to 2.63)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR,  

95% CI 

Multivariate HR, 

95% CI 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

SEIFAb     

 

p = 0.87 

 

   1 (least disadvantaged) 20535 (17.80%) 141 (15.41%) Reference Reference 

 

 

   2 20925 (18.14%) 140 (15.30%) 1.20 (0.95 to 1.51) 1.13 (0.88 to 1.44) 

 

 

   3 19203 (16.65%) 159 (17.38%) 1.32 (1.05 to 1.65)* 1.09 (0.86 to 1.40) 

 

 

   4 18696 (16.21%) 180 (19.67%) 1.37 (1.10 to 1.71)* 1.11 (0.88 to 1.42) 

 

 

   5 (most disadvantaged) 22456 (19.47%) 195 (21.31%) 1.50 (1.21 to 1.86)* 1.05 (0.82 to 1.35) 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR,  

95% CI 

Multivariate HR, 

95% CI 

 

Type III statistics 

(for multi-category 

variables) 

p < χ2 

 

ARIAb     

 

p < 0.05 

 

   1 (major cities; least remote) 74459 (64.55%) 545 (59.56%) Reference Reference 

 

 

   2 9539 (8.27%) 88 (9.62%) 1.27 (1.01 to 1.59)* 1.13 (0.88 to 1.45) 

 

 

   3 10074 (8.73%) 119 (13.01%) 1.61 (1.32 to 1.97)* 1.48 (1.19 to 1.84)* 

 

 

   4 5066 (4.39%) 50 (5.46%) 1.33 (1.00 to 1.78)* 1.31 (0.96 to 1.81) 

 

   

   5 (very remote regions) 2851 (2.47%) 16 (1.75%) 0.76 (0.46 to 1.25) 0.91 (0.52 to 1.59) 

 

* indicates p < .05 

 
a indicates variables containing missing values 

 
b where geographical areas consisted of less than five children, values were not assigned, and therefore classed as missing. 
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Cox Regression Results for the Investigation of Time to an Externalising Disorder 

The model predicting externalising disorders in adolescence is presented in 

Table 3. This model showed that different levels of reading achievement in Year 5 and 

Year 7 were associated with a protective or risk effect. Specifically, scoring in the top 

20% of the cohort in the Year 5 reading test was associated with a protective effect, 

whilst scoring in the bottom 20% of the cohort in the Year 7 reading test was 

significantly associated with an increased risk of an externalising mental health 

disorder, at 1.5 times the risk. 

For child-related risk factors, being male was significantly associated with an 

externalising mental health disorder in adolescence, as was having a chronic disease and 

having child protection involvement between the child’s Year 3 and Year 7 test. 

Parental mental health service use were the only factors on the parental level that were 

retained in the model. Maternal mental health service use, regardless of the timing of 

occurrence, and paternal mental health service use between the child’s Year 3 and Year 

7 test were associated with an increased risk. 

For community related variables, being born in areas of most disadvantage was 

associated with almost twice the risk of an externalising mental health disorder in 

adolescence compared to being born in areas of least disadvantage. 

 

 

 

 

 

 



268 

 

 

 

 

Table 3.  

Unadjusted and adjusted Hazard Ratios for an externalising mental health disorder in adolescence 

 

 

No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

 

n = 115344 n = 191   

 

 

Year 5 reading scorea     

p < 0.05 

 

   Top 20% of cohort 20613 (17.87%) 14 (7.33%) 0.41 (0.24 to 0.72)* 0.51 (0.26 to 0.98)* 

 

 

   Middle 60% of cohort 60853 (52.76%) 101 (52.88%) Reference Reference 

 

 

   Bottom 20% of cohort 19019 (16.49%) 67 (35.08%) 2.14 (1.57 to 2.91)* 1.30 (0.89 to 1.92) 

 

 

Year 7 reading scorea     

 

 

   Top 20% of cohort 19907 (17.26%) 14 (7.33%) 0.47 (0.27 to 0.83)* 0.75 (0.41 to 1.38) 

p = 0.06 

 

   Middle 60% of cohort 58775 (50.96%) 88 (46.07%) Reference Reference 

 

 

   Bottom 20% of cohort 18473 (16.02%) 61 (31.94%) 2.21 (1.60 to 3.07)* 1.55 (1.03 to 2.33)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

Gendera     

 

 

   Female 56472 (48.96%) 55 (28.80%) Reference Reference 

 

 

   Male 

 

58871 (51.04%) 

 

136 (71.20%) 

 

2.38 (1.74 to 3.25)* 

 

2.69 (1.86 to 3.88)* 

 

 

Aboriginality     

 

 

   Non-Aboriginal 108281 (93.88%) 164 (85.86%) Reference Reference 

 

 

   Aboriginal 7063 (6.12%) 27 (14.14%) 2.53 (1.68 to 3.79)* 0.83 (0.46 to 1.52) 

 

 

Medical history of chronic disease 

between Year 3 and Year 7  

 

  

 

 

   No medical history 114471 (99.24%) 185 (96.86%) Reference Reference 

 

 

   History of chronic disease in this 

period 873 (0.76%) 6 (3.14%) 4.25 (1.88 to 9.59)* 3.76 (1.65 to 8.60)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

Child Protection involvement prior 

to Year 3     

 

 

   No substantiated allegation 114841 (99.56%) 183 (95.81%) Reference Reference 

 

 

   Substantiated allegation 503 (0.44%) 8 (4.19%) 

10.27 (5.07 to 

20.81)* 2.71 (0.93 to 7.86) 

 

 

Child Protection involvement 

between Year 3 and Year 7  

 

  

 

 

   No substantiated allegation 114785 (99.52%) 182 (95.29%) Reference Reference 

 

 

   Substantiated allegation 559 (0.48%) 9 (4.71%) 

10.20 (5.22 to 

19.95)* 3.84 (1.61 to 9.15)* 

 

 

Maternal mental health service use 

prior to child’s Year 3 test  

 

  

 

 

   No service use 104244 (90.38%) 137 (71.73%) Reference Reference 

 

 

   Service use 

 

11100 (9.62%) 

 

54 (28.27%) 

 

3.72 (2.72 to 5.10)* 

 

1.95 (1.27 to 2.99)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR, 

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

Maternal mental health service use 

between child's Year 3 and Year 7 

test  

  

 

 

 

   No service use 112258 (97.32%) 168 (87.96%) Reference Reference 

 

 

   Service use 3086 (2.68%) 23 (12.04%) 4.99 (3.23 to 7.71)* 2.17 (1.17 to 4.04)* 

 

 

Paternal mental health service use 

between child’s Year 3 and Year 7 

test  

  

 

 

 

   No service use 113273 (98.20%) 178 (93.19%) Reference Reference 

 

 

   Service use 2071 (1.80%) 13 (6.81%) 3.99 (2.27 to 6.99)* 2.16 (1.11 to 4.21)* 
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No mental health 

diagnosis 

Mental health 

diagnosis 

Univariate HR,  

95% CI 

Multivariate HR, 

95% CI 

 

Type III 

statistics (for 

multi-category 

variables) 

p < χ2 

 

SEIFAb     

 

p < 0.05 

 

   1 (least disadvantaged) 20535 (17.80%) 21 (10.99%) Reference Reference 

 

 

   2 20925 (18.14%) 28 (14.66%) 1.60 (0.91 to 2.82) 1.03 (0.56 to 1.90) 

 

 

   3 19203 (16.65%) 23 (12.04%) 1.28 (0.71 to 2.31) 0.84 (0.45 to 1.58) 

 

   

   4 18696 (16.21%) 41 (21.47%) 2.09 (1.24 to 3.54)* 1.35 (0.77 to 2.35) 

 

 

   5 (most disadvantaged) 22456 (19.47%) 63 (32.98%) 3.27 (2.00 to 5.37)* 1.82 (1.06 to 3.12)* 

 

* indicates p < .05 

 
a indicates variables containing missing values 

 
b where geographical areas consisted of less than five children, values were not assigned, and therefore classed as missing. 
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Discussion 

This study found that reading achievement is associated with mental health, but 

the nature of this relationship appears to be dependent on the type of mental health 

disorders that are considered. After controlling for a number of demographic risk 

factors, poor reading achievement in Year 3 and Year 7 was associated with poor 

mental health when all mental health diagnostic codes were considered as a single 

entity. This finding, based on a population birth cohort, is congruent with a number of 

studies that have found an association between poor educational outcomes and poor 

mental health outcomes (Chen, Rubin, & Li, 1995; Grills-Taquechel et al., 2012; 

Maughan et al., 2003; Pennington, Groisser, & Welsh, 1993). 

In the current study, a more complex relationship between reading achievement 

and poor mental health was revealed when the mental health diagnoses were grouped 

into internalising and externalising disorders. Specifically, reading achievement in the 

top 20% of the cohort in Year 5 was associated with an increased risk of an internalising 

disorder, and additionally, a protective effect against an externalising disorder. This is 

congruent with the findings by Suldo, Shaunessy and Hardesty (2008) who found that 

high-achieving students were more likely to perceive stress than their peers, and that 

this was linked with poor mental health. Suldo et al. found that the extent to which 

children went on to develop an internalising (or externalising) mental health disorder 

was dependent on their support systems and coping strategies that were utilised, but 

noted that stress has been documented to be associated with subsequent mental health 

disorders. Although ‘stress’ was not measured in the current study, it follows that high-

achieving students may be more self-motivated and may place more value on 

achievement compared to their peers (McCoach & Siegle, 2001). High-achieving 

students may also experience greater expectations from teachers and parents (Desforges 

& Abouchaar, 2003). Further, Hewitt, Caelian, Flett, Sherry, Collins and Flynn (2002) 
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investigated the contribution of traits such as perfectionism to childhood mental health 

disorders and found that different aspects of perfectionism are associated with 

depression and anxiety. Specifically, Hewitt et al. found that in the context of greater 

levels of academic stress, symptoms of depression appeared to increase with increasing 

levels of self-directed perfectionism (i.e., exceedingly high expectations of self). Hewitt 

et al. also found that both self-directed perfectionism and perfectionism which was 

driven by the perception of others’ expectations were associated with both anxiety and 

depression. It is possible that students who are in the top 20% of the cohort have such 

traits. The current analysis does not provide insight into the factors that mediate this 

relationship, further research examining potential mediators is required. However, the 

presence of the relationship between reading achievement and internalising disorders, 

even after accounting for sociodemographic risk factors, suggests that the mental 

wellbeing of high-achieving students should be monitored, and provision of emotional 

support provided (if required) to reduce the risk of an adolescent internalising mental 

health disorder.  

The findings also showed that after taking into account risk factors from the 

developmental context, poor reading achievement in Year 7 was associated with an 

increased risk of an externalising mental health disorder in adolescence. Whilst a 

relationship between poor reading and externalising behaviours has been documented in 

the literature, theories regarding the directionality of the relationship have been mixed 

(Spira & Fischel, 2005). Spira and Fischel (2005) suggested that there is evidence for 

four possible pathways between poor reading achievement and attention or behavioural 

problems, including poor reading preceding poor attention and behavioural problems. 

The current study provided evidence for this pathway, but does not rule out the other 

pathways. Whilst it is possible that individuals in the current cohort may have had 

experiences of poor mental health but did not seek assistance from mental health 
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services prior to adolescence (and therefore, would not have been detected as having a 

history of mental health problems), this study highlights the presence of an association 

between poor reading achievement and subsequent externalising disorders that were 

severe enough to warrant a diagnosis. Additionally, the association was present after 

risk factors that have been suggested to underlie both poor reading and externalising 

behaviours were accounted for. This finding, therefore, provides evidence of a 

relationship between poor reading achievement and externalising mental health 

disorders in the general population.  

The current analysis also showed that a number of risk factors from the levels of 

the child, family and community were associated with an increased risk of a mental 

health diagnosis, including, more specifically, internalising and externalising disorders. 

In particular, significant risk factors included a medical history of chronic disease, child 

protection involvement, and parental mental health service use. Results showed that risk 

factors were associated with poor outcomes, regardless of the timing of occurrence, and 

this was observed for internalising and, to a lesser extent, for externalising mental health 

disorders (child protection involvement prior to the Year 3 test was not associated with 

internalising disorders, whilst both chronic disease and paternal mental health service 

use prior to the child’s Year 3 test were not associated with externalising risk factors). 

This suggests that the impact of these risk factors cannot be distinguished by differences 

in the timing of their occurrence. Further, it suggests that interventions or the provision 

of support to children affected by such risks should occur as soon as these risk factors 

occur or are identified. 

Whilst the use of population level data allowed the analysis of a large cohort, the 

mental health variables indicated the time at which the individual sought assistance, 

rather than the time at which individuals first experienced mental health difficulties. As 

such, it is possible that a number of individuals who were considered to have their first 
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mental health diagnosis in adolescence had experienced poor mental health prior to 

adolescence. It is also important to note that a large proportion of individuals accessed 

mental health in the inpatient setting in this study, and therefore may represent a more 

severe subset of individuals with mental health difficulties. Further investigations using 

information obtained from a survey cohort linked to the cohort’s administrative data 

may overcome such limitations. Specifically, more detailed information may be 

provided regarding the students’ personality traits and an understanding of the onset of 

mental health distress may be gained. The linkage of this survey data to administrative 

data may provide further information regarding the direction of the relationship between 

academic achievement and mental health. Such a combination would build on the 

current findings and provide a more detailed understanding of the relationship between 

personal disposition, academic achievement and mental health outcomes. Future studies 

may also consider simultaneously examining the bidirectional relationship between 

educational and mental health outcomes. A second limitation is that after excluding 

records for the sub-analysis that investigated the risk factors associated with an 

externalising mental health disorder, cell sizes of less than 10 were observed. The low 

numbers have resulted in wide confidence intervals for the respective groups (e.g., 

individuals with a mental health disorder in adolescence, and also medical history of 

chronic diseases between their Year 3 and Year 7 test, or those with child protection 

involvement prior to their Year 3 test). Given the small cell sizes, these results should 

be treated with caution. 

Despite these limitations, the findings from this study have shown that high 

achievers are at an increased risk of an internalising mental health disorder, and low 

achievers are at an increased risk of an externalising mental health disorder, even after 

accounting for a number of risk factors from the developmental context of the child. 

These findings may further inform the way in which support is delivered to students 
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who may be at risk of an adolescent mental health disorder. Whilst risk factors on the 

child, parent and community level have been acknowledged to impact upon children’s 

mental wellbeing, crucially, this study showed that even when these factors have been 

taken into account, poor and high reading achievement are still significant risk factors 

for an adolescent mental health disorder. The current findings have also provided 

further understanding in regards to the relationship between academic achievement and 

internalising mental health disorders, an area that has rarely been investigated. One 

implication of these findings is that support should not be solely directed to those 

students who have poor reading achievement, as high-achieving students were also 

found to be at risk of internalising mental health disorders. As underlying difficulties 

with mental health may pass undetected for long periods of time prior to diagnosis, the 

findings of the current study suggest that the provision of support to both ends of the 

achievement spectrum may play a role in reducing the risk of adolescent mental health 

disorders. 
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Chapter Nine 

General Discussion 

Children’s mental health is an important contributor to an overall balanced and 

healthy development (Australian Institute of Health & Welfare, 2012; Costello, Egger, 

& Angold, 2005; Patel, Flisher, Hetrick, & McGorry, 2007). Whilst research has 

endeavoured to investigate the risk factors for poor mental health, few have analysed 

multiple developmental environments simultaneously, and often omit the school 

context. As children spend a large proportion of their development at school, the 

overarching aim of this thesis was to investigate the relationship between children’s 

mental health and educational outcomes.  

The studies presented in this thesis also addressed several sub-aims, which were 

to: provide a contextual understanding of the proportion of children who utilised mental 

health services in Western Australia; investigate the risk factors for children’s first 

mental health admission; understand the proportion of students who were absent from 

academic testing, and the characteristics of those who were absent; investigate the 

impact of the timing of occurrence of risk factors for educational outcomes; and 

investigate the relationship between reading achievement and adolescent mental health. 

This chapter will present a summary of the main research findings, and discuss 

the theoretical, clinical and policy implications of the current research. It will also 

outline the strengths, limitations and possible directions for future research. 

 

Main Findings 

The first study (Chapter Three) investigated the prevalence of mental health 

service use for children aged between 0 and 18, between the years 1980 and 2010 and 

provided an understanding of the extent to which Western Australian children sought 

assistance for their mental health difficulties. It showed an overall increase in the yearly 
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prevalence of children with a mental health service contact between 1980 and 2010. It is 

possible that a number of factors may have contributed to this increase, such as 

initiatives to improve access to mental health care, and changes in coding practices). 

However, regardless of the cause, the finding that there was an increasing trend in 

mental health service use suggests an increasing burden on the healthcare system. 

Fluctuations in the trend of mental health service use coincided with the switchover 

from the International Classification of Diseases 9th Edition (Clinical Modification; 

ICD-9-CM) to the International Classification of Diseases 10th Edition, (Australian 

Modification; ICD-10-AM; National Centre for Classification in Health, 2000) where a 

sharp drop in mental health service use was evident in 1999. A number of diagnoses, 

such as “Disturbance of emotion specific to childhood and adolescence”, and “Misery 

and unhappiness disorder specific to childhood and adolescence” were not included in 

the ICD-10-AM, and were instead replaced with “Mental health related descriptive 

codes”. These codes were provided to individuals who experienced mental health 

difficulties such as “Symptoms and signs involving emotional state”, but did not meet 

criteria for a mental health diagnosis. The data showed an increasing trend for this 

group of codes, indicating an increase in the number of children experiencing mental 

health distress. This finding has two important implications, first, that trends in mental 

health service use are affected by changes in taxonomy, and second, that although the 

implementation of the ICD-10-AM coincided with fewer children receiving diagnoses, 

an increasing proportion of the child and adolescent population remained at risk of 

mental health problems during the study period. 

Fluctuations in the trend of the yearly prevalence of children with a mental 

health service contact also coincided with the implementation of an initiative which 

encouraged individuals to seek assistance from community-based mental health 

services. This scheme, known as the “Better Access” initiative, provided individuals 
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with financial rebates for their first six sessions with a private psychologist or 

psychiatrist. At the time of implementation, individuals could receive a further six 

sessions upon review and recommendation by a general practitioner. The trend of 

mental health service use decreased between 2006 and 2008, coinciding with the 

implementation of the initiative. This finding was also supported by research which 

showed that the initiative led to an increased number of referrals to private mental 

health services (Britt et al., 2008; Harrison, Britt, & Charles, 2012). Therefore, the 

findings of this study shows that policies and changes in coding practices can influence 

the overall trend of mental health service use.  

Essentially, this study revealed the trend in the yearly prevalence of children and 

young people with a mental health service contact, over time, and additionally 

highlighted the potential of using population level administrative data in the monitoring 

of mental health service use relative to the implementation of policies and practices. The 

use of international codes to classify  mental health diagnoses (the International 

Classification of Diseases; National Centre for Classification in Health, 2000) means 

that this particular methodology could potentially be utilised in countries worldwide to 

determine whether the extent of mental health service use, and trends in mental health 

service use over time are comparable between countries around the world. Countries 

which indicate decreasing trends of mental health service use may provide opportunities 

for investigations into whether the decreasing trends are due to differences in policies or 

management programs for certain diagnostic groups. Such investigations may enable 

further evaluation of current policies, and may improve the delivery of mental health 

services. 

As the prevalence of mental health problems has been predominately estimated 

through the use of survey data, the study presented in Chapter Four examined the 

prevalence of mental health problems estimated from two data sources (i.e., survey data 
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and administrative data). This study found that the prevalence estimates of mental 

health problems were strongly dependent on the data source that was utilised. 

Specifically, the survey data provided higher estimates of point prevalence, that is, the 

cross-sectional estimate of mental health problems at any point in time, and an overall 

decreasing trend in the prevalence of mental health problems. These results were in 

contrast to the estimates obtained from the population level administrative data where 

the point prevalence estimates of yearly mental health service use indicated that smaller 

proportions of the population utilised services overall, but showed an increasing trend in 

the use of mental health services over the study period. This contrast in point prevalence 

estimates is likely due to the fact that survey data provides estimates of mental health 

service need, whereas administrative data provides estimates of mental health service 

use.  

The contrast in the trends of mental health problems may also be attributable to 

a number of factors. Specifically, survey data may be affected by attrition over time. 

Attrition has been typically characterised by individuals who are at an increased risk of 

poor outcomes, including mental health outcomes (de Graaf, Bijl, Smit, Ravelli, & 

Vollebergh, 2000). This study additionally examined predictors of attrition in the survey 

cohort. This was investigated through the unique linkage of the parent-report data for 

the survey cohort to their administrative health records indicating mental health service 

use. The analysis revealed that children’s historical use of mental health services (as 

indicated by the population health data), young maternal age, none or low levels of 

post-school education of mothers and low family income were significant risk factors 

for attrition. Therefore, the attrition of individuals with mental health disorders from the 

survey cohort can partially explain the decrease in the trend of mental health problems 

observed in the survey data. As most surveys do not have the ability to determine the 

characteristics of those who drop out, this unique linkage of survey data to 
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administrative data has provided new insights. Another reason for the decrease may be 

the fact that the 17-year follow up data regarding the children’s mental health was 

parent report data. Achenbach, McConaughy and Howell (1987) suggested that the 

assessment of children’s mental health and behaviour becomes more difficult, and 

therefore less consistent as children age. 

An implication for future research is that researchers using survey data may 

consider the linkage of these data to administrative data as administrative data provides 

a method of “follow-up”, and additionally allows researchers to better understand the 

characteristics of individuals who are not captured in the data over time. Factors 

influencing the trend in mental health service use have been described above, and 

include factors such as the implementation of policies and changes in practices (e.g., 

coding changes). 

The use of different sources of data may lead to a greater understanding of the 

prevalence and trends in mental health problems, despite the differences provided by the 

two data sources. First, the age-specific prevalence estimates of mental health problems 

derived from a representative survey cohort may be a closer approximation of the true 

point prevalence estimates, as it indicates the proportion of the population who require 

services. Second, the long-term trends in the prevalence of mental health disorders may 

be more accurately represented by the trends derived from the population level 

administrative data, as such data are not affected by issues such as attrition. Therefore, 

the planning of the provision of mental health services may be informed by such 

findings. Essentially, population data can be analysed to reveal the rate of change of 

mental health service use, whilst the point prevalence of mental health problems using 

representative survey data could be utilised as a measure of service need. The advantage 

of the study presented in Chapter Four was the ability to use two sources of comparable 

data, with findings highlighting the importance of taking into account estimates from 
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different data sources to determine prevalence and trends of mental health disorders. 

This is particularly important for the development of policy relating to mental health 

service provision and the evaluation of interventions. Further, by taking advantage of 

the ability to link a survey cohort’s data to their administrative data, this study 

demonstrated that both data sources should be considered as children who had 

previously utilised mental health services were more likely to drop out of longitudinal 

cohort studies. 

The study in Chapter Five aimed to investigate the risk factors to children’s first 

mental health admission, where risk factors were considered from the levels of the 

child, family and community. The levels from which these risk factors were selected 

reflected the socioecological environments in which children develop. Whilst past 

studies have utilised survey data to investigate the risk factors to children’s mental 

health disorders, survey data may be associated with a number of biases, such as recall 

(Kazdin, Kraemer, Kessler, Kupfer, & Offord, 1997) and selection biases (Young, 

Powers, & Bell, 2006). The study in Chapter Five utilised population level 

administrative data in an attempt to overcome the aforementioned biases. Further, these 

data provided an additional benefit of allowing researchers to more precisely assess the 

timing of the risk factors in relation to children’s first mental health diagnosis. The 

accuracy of timing has typically been difficult to ensure when the data collected rely on 

participants’ recall bias (Kazdin et al., 1997; Simon & Von Korff, 1995). There were 

two key findings from this study. First, the results showed that the characteristics of the 

environment in which children develop (e.g., maternal mental health service use) were 

associated with childhood mental health disorders to a greater extent than inherent 

characteristics (e.g., characteristics on the child level, such as gender). This pattern of 

association was found for both non-Aboriginal and Aboriginal children. For non-

Aboriginal children, mother’s mental health service use was associated with the highest 
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risk of children being diagnosed with a mental health disorder at a younger age. For 

Aboriginal children, the greatest risk was associated with child protection involvement. 

Second, a large number of the risk factors were found to frequently co-occur. The inter-

relatedness of the risk factors suggests that intervention or prevention strategies targeted 

at factors that are modifiable may be effective in reducing the risk associated with 

factors that are difficult to adjust (e.g., levels of socioeconomic disadvantage). For 

example, the provision of support to young mothers experiencing socioeconomic 

disadvantage may reduce the risk associated with their children’s future mental health 

difficulties. 

The findings of this study confirm the results obtained from survey cohorts 

showing that factors representing adverse events are associated with an increased risk of 

children’s mental health disorders. However, this study extends the results from such 

survey cohorts, as we were able to simultaneously account for a large number of risk 

factors from different levels of the developmental environment in the analysis. The 

significant contribution of factors, such as maternal mental health service use and child 

protection involvement, even after accounting for other risk factors emphasises their 

potential impact on children’s mental health, and also the potential for the provision of 

intervention or support in these areas. 

In summary, the series of investigations presented in Chapters Three to Five 

focussed on providing a contextual understanding surrounding children’s mental health 

in Western Australia. Specifically, these studies aimed to investigate the extent to which 

mental health services were being used by children and adolescents in Western 

Australia, how the prevalence of mental health problems differed when measured by 

two data sources, and the risk factors that were significantly associated with children’s 

mental health diagnoses when risk factors on the child, family and community levels 

were accounted for. As children spend a significant proportion of their developmental 
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years at school, the investigations presented in Chapters Six to Eight of this thesis were 

designed to build on the studies in Chapters Three to Five by additionally taking into 

account students’ levels of reading achievement. 

Prior to examining the link between reading achievement and mental health 

diagnoses, it was important to determine the comprehensiveness of the data on reading 

achievement. Hence the aim of the study in Chapter Six was to provide an 

understanding of the proportion of children who were absent from in academic testing 

in Year 9, and the characteristics of students who were absent on the day of test. This 

study was particularly important in setting the context for the latter studies, as it 

revealed the true proportion of the student population that participated in academic 

testing. Currently, the Department of Education only has access to information about 

students who are currently enrolled and academic information for students who 

participate in testing (Australian Curriculum Assessment and Reporting Authority, 

2014). By linking birth records with other administrative data sets, we could therefore 

provide unique insights into students who did not participate in academic testing. 

The results showed that a substantial proportion of non-Aboriginal and 

Aboriginal students were absent on the day of test. These students cannot be considered 

to be randomly absent as they shared a number of characteristics. Specifically, these 

students were more likely to have experienced adverse events. Additionally they were 

more likely to have been absent from previous testing, which may reflect longstanding 

patterns of general absence from school (Hancock, Shepherd, Lawrence, & Zubrick, 

2013). As such, the academic achievement scores obtained from national testing do not 

include information for a significant proportion of children who have experienced 

disadvantage and adverse events. Therefore, the data obtained from national testing is 

not representative of the population’s educational outcomes as test results do not 

include this high-risk group. These findings indicate that high-risk students who are 
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absent from academic testing need to be acknowledged and incorporated into 

information and evaluations used in the development of educational policies. These 

findings were only possible through the unique linkage and analysis of population level 

linked administrative data. 

Children’s educational outcomes are an important predictor of later life 

opportunities. Therefore, it was also important to investigate socioecological risk 

factors, and whether the timing of occurrence of risk factors impacted on children’s 

educational achievement in Year 9. The study reported in Chapter Seven confirmed 

previous research in regards to risk factors for children’s poor educational outcomes. 

Specifically, this study showed that for both non-Aboriginal and Aboriginal children, 

risk factors included being male, having child protection involvement, having a parental 

history of hospitalisations due to assault related injuries, young paternal age, having 

fathers who have used mental health services, being born in areas of disadvantage, as 

well as being born outside of the metropolitan area. However, this research provided 

new insights into the impact of the timing of the occurrence of risk factors. Overall, the 

study showed that the majority of the risk factors conferred a negative effect on 

children’s reading achievement if the time-dependent risk factor occurred prior to the 

child’s Year 3 test. These findings provide evidence that interventions, or the provision 

of support for these factors in particular, should be provided to students in the early 

years of schooling. 

A sub-analysis of this study included school attendance rates as a predictor of 

academic achievement. This study showed that poor rates of school attendance were 

associated with a negative impact on reading outcomes for both non-Aboriginal and 

Aboriginal students. However, the inclusion of attendance data into this analysis did not 

attenuate the effect associated with the contextual factors at the child, parent and 
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community level. Further research is required, however, as this finding was based on a 

subset of students with attendance data in the birth cohort. 

The final study presented in Chapter Eight investigated the relationship between 

reading achievement and adolescent mental health disorders, whilst taking into account 

recognised risk factors. This study provided a unique finding in that different levels of 

reading achievement were associated with different types of mental health disorders. 

The results showed that students who scored in the bottom 20% of the cohort were at an 

increased risk of an externalising disorder, while students who scored in the highest 

20% of the cohort were at an increased risk of an internalising disorder. The finding of 

an association between poor reading achievement and risk of an externalising mental 

health disorder is consistent with previous research which has specified this as one of 

several pathways to externalising behaviours in school children (Spira & Fischel, 2005). 

There have been fewer studies investigating the associations between achievement and 

internalising mental health disorders. The current finding regarding the association 

between high achievement and risk of internalising mental health disorders is congruent 

with the findings by Suldo, Shaunessy and Hardesty (2008), who found that high 

achieving students were more likely to perceive stress leading to poor mental health, 

compared to their peers. We hypothesise that the relationship between adolescent 

internalising disorders and high achievement could be mediated by high expectations of 

self and high expectations from parents and teachers. It is possible that high achievers 

may possess traits such as perfectionism, which have been associated with internalising 

disorders (Hewitt et al., 2002). Importantly, our study accounted for a greater number of 

risk factors which could impact on mental health, compared to the study by Suldo et al. 

(2008), and the relationship between high reading achievement and risk of mental health 

remained. Although further research is needed to identify the causal pathway, this study 

highlights the importance of not only considering the provision of support to students 
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who perform poorly, but also to those who may be high achievers. Awareness of 

students’ mental health in relation to poor and high performance, and the identification 

of need for support may play a role in reducing the risk of developing an adolescent 

mental health disorder. 

 

Theoretical Implications 

Taken together, the findings presented in this thesis strongly point to the 

important contribution of the socioecological environment to children’s development. 

Four aspects of the current findings provide support for the socioecological theory 

proposed by Bronfenbrenner (1986, 1994), and furthered by Jessor (1992), who 

emphasised the importance of taking into account all levels of the environment of the 

child when investigating children’s developmental outcomes. 

First, across the four quantitative studies that examined risk factors for poor 

educational or mental health outcomes (Chapters Five to Eight), the results consistently 

showed that a combination of factors that represent adversity from the child, parent, and 

community levels were associated with an increased risk of poor outcomes. These 

factors included child protection involvement and parental mental health service use, 

which were significant across all studies. Levels of greatest socioeconomic 

disadvantage were also associated with poor outcomes. Additionally, the final study 

presented in Chapter Eight demonstrated that school factors, and in particular, reading 

achievement, were also associated with mental health. Few studies have been able to 

simultaneously take into account such a large range of factors from the level of the 

child, parent, community and school. This research found that a number of factors from 

the different levels of the developmental environment make an important and unique 

contribution to children’s development and wellbeing, particularly mental health. 
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Second, the inter-relatedness of the risk factors that were explored in the studies 

presented in Chapters Five to Eight provides support for Bronfenbrenner’s (1994) and 

Jessor’s (1992) notion of ‘inter-relatedness’ of the risk factors in the socioecological 

model. Risk factors were often attenuated in the multivariate analyses, suggesting that 

the variables are inter-related. This was even more apparent in the findings for 

Aboriginal children, where many of the risk factors became non-significant in the 

multivariate analyses, despite research acknowledging that the risk factors considered, 

contribute to poor outcomes (Australian Institute of Health and Welfare, 2011). As 

previously explained in the discussion sections of the quantitative chapters, the 

attenuation of the risk factors for Aboriginal children may have occurred due to 

Aboriginal people experiencing an increased number of life stressors, compared to their 

non-Aboriginal peers (Australian Institute of Health and Welfare, 2011). The report by 

the Australian Institute of Health and Welfare (2011) suggested that almost half of the 

Aboriginal population are in the lowest income quintile, which contributes to a 

restricted ability to fulfil basic needs. Poverty is associated with a number of 

disadvantages, including decreased access to resources and services, as well as poorer 

outcomes for children (e.g., premature birth, low birth weight, cognitive functioning, 

and academic achievement; McLoyd, 1998). Thus, the strong association between low 

income and other risk factors demonstrates the inter-relatedness of the factors and the 

complexity of the socioecological context in which children develop. 

Third, the additional dimension of time was emphasised as an important aspect 

in both Bronfenbrenner’s (1994, 1995) and Jessor’s (1993) models. Specifically, the 

models suggested that children’s development may be influenced by factors in their 

environment which may change over time. An example may include health related 

events that may occur at any time (e.g., onset of illnesses, or hospital admissions) for 

both parents and children, or involvement with child protection. Two studies in the 
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current thesis examined the influence of the timing of occurrence of adverse events 

(Chapters Seven and Eight). The findings of these studies highlighted the importance of 

intervention during children’s early schooling years, as all time-dependent risk factors 

were significant if they occurred during the period prior to the child’s Year 3 test. This 

is congruent with Bronfenbrenner’s proposal, that whilst the whole developmental 

period was important, early developmental periods may be particularly vital. The 

findings in Chapter Eight additionally showed that time-related risk factors (e.g., 

medical history of chronic disease, child protection involvement, and parental mental 

health service use) were associated with poor adolescent mental health, regardless of the 

period in which they occurred. This suggests that for mental health, interventions or the 

provision of support to children affected by such risks should occur as soon as these risk 

factors occur or are identified. 

Fourth, Bronfenbrenner (1995, p. 620) suggested that the most “effective” and 

“enduring” influences on child development may be the interactions which occur most 

frequently and are most central to the child. An example of such interactions is the 

interaction between parents and children. The risk factors for poor academic or poor 

mental health outcomes identified in Chapters Five to Eight support this suggestion; of 

the risk factors which were significantly associated with poor outcomes, involvement 

with child protection and parental mental health service use, were consistently 

associated with the greatest magnitude of risk. The effects of maltreatment or neglect 

are typically negative and long lasting (Gilbert et al., 2012), and therefore, a greater 

focus on support for children and families who may be at risk or already experiencing 

such adverse events is imperative to reduce the risk of maltreatment and the impact of 

maltreatment on outcomes. The occurrence of parental mental health disorders, 

particularly maternal mental health disorders, may also impact on the parent-child 
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relationship as it may impact on parents’ ability to be present and to attend to all of their 

child’s needs including their schooling.  

 

Clinical Implications 

The findings of the current project have a number of clinical implications, which 

will be discussed in this section. 

An inter-agency or community approach to the prevention or early 

detection of childhood mental health disorders. Examination of the risk factors for 

poor academic and mental health outcomes serves an important purpose through 

informing potential strategies for the prevention of mental health disorders (De Graaf, 

Bijl, Spijker, Beekman, & Vollebergh, 2003). Our findings suggest that a number of 

agencies, in addition to mental health services, may aid in the prevention and detection 

of childhood mental health problems.  

Our research showed that a number of different risk factors were associated with 

an increased risk of a mental health disorder. Risk factors such as children’s medical 

history of chronic disease and child protection involvement, and atypical reading 

achievement, bring children into contact with a number of agencies and institutions that 

provide services that enable the development of relationships with service providers. 

Service providers, such as the attending physician, case worker, and/or teacher, have a 

responsibility to assess and determine the wellbeing of children in their care, which can 

include enquiring about the child’s mental wellbeing. The development of relationships 

between service providers and children may provide an improved understanding of 

children’s needs and how they can be better supported. Greater collaboration between 

service providers should facilitate referral and collaborative case management with 

mental health services if required.  
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These findings show that the detection of mental health problems does not have 

to solely rely on the self-report of the child, or report by their parents. Early 

identification of children who may be at risk of mental health difficulties may be 

particularly useful, as experiences of mental health distress may be present for long 

periods of time, but may not meet criteria for diagnoses (Costello & Shugart, 1992). 

Whilst this may coincide with an increase in the number of children who require 

support, it may decrease the proportion of children who require mental health services 

for more severe mental health diagnoses. Evidence has shown that early intervention is 

best practice (Commissioner for Children and Young People, 2011). Additionally, the 

prevention of severe mental health disorders may improve long term outcomes for 

children, such as an increased capacity to actively engage with their communities and 

schooling, and also decrease the risk of commonly associated difficulties, such as 

substance use, self-harm, and comorbid health problems (Patel et al., 2007).  

Targeting modifiable risk factors may reduce the overall risk of mental 

health disorders. The co-occurrence of risk factors for many young people with mental 

health issues indicates that strategies aimed at modifiable areas of vulnerability may be 

effective in reducing the risk associated with other socioecological characteristics. The 

attenuation of the risks was predominately observed for the factors indicating the 

occurrence of adverse events. There are a number of risk factors which cannot be easily 

modified, such as socioeconomic disadvantage and residential remoteness, and others 

that are difficult to prevent, such as the occurrence of some adverse events (e.g., the 

occurrence of a chronic disease). However, the inter-relatedness of the risk factors 

suggests that providing more targeted support towards more adjustable family factors 

may help in reducing the risk associated with other factors. For example, these 

strategies may include the delivery of support to parents who have experienced mental 

health difficulties or support to families who are at risk of child protection involvement. 
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The results in Chapter Seven also highlighted the importance of school 

attendance for educational outcomes, where lower rates of school attendance were 

associated with poorer reading scores. This finding is also important because school 

attendance is a modifiable factor and can be improved. The reduction of risks after 

accounting for attendance suggests that improvements in education may reduce the risks 

associated with a number of other risk factors. As the findings in Chapters Five to Eight 

consistently showed that parental mental health service use and child protection 

involvement were significantly associated with both poor academic and mental health 

outcomes, the attenuation suggests that an improvement in attendance may coincide 

with improvements in both academic achievement and mental health.  

One possible way in which school attendance might attenuate the risk associated 

with other factors is that the school context provides children with an additional support 

network of teachers and peers. The current findings are also consistent with a study that 

examined the impact of attendance on academic outcomes in a cohort of students born 

in Western Australia (Hancock et al., 2013). Hancock et al. recommended that 

educational staff should identify chronically absent students from an early age, and 

provide those students and their families with additional support in order to reduce 

school absence and poor educational outcomes. Our findings extend the 

recommendations by Hancock et al. as improved school attendance is also associated 

with a reduced risk of poor educational and mental health outcomes. 

Using reading achievement as a potential indicator of mental health 

distress. The findings presented in Chapter Eight suggest that individuals who perform 

at either end of the achievement spectrum may be at risk of an adolescent mental health 

disorder. Specifically, the study found that students who achieved in the lowest 20% of 

the cohort were at an increased risk of an externalising mental health disorder in 

adolescence (attention deficit/hyperactivity disorder, oppositional defiant disorder, 
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conduct disorder), while students who achieved in the highest 20% of the cohort were at 

an increased risk of an internalising mental health disorder in adolescence (e.g., major 

depression, generalised anxiety disorder, somatisation disorder). Further research is 

required to investigate the factors which moderate or mediate each of these 

relationships. For example, the review by Spira and Fischel (2005) suggested that 

students’ frustration caused by reading difficulty may mediate the relationship between 

poor reading and behavioural problems. For the relationship between high achievement 

in reading and internalising behaviours, the relationship may be mediated by a 

combination of personality traits, such as perfectionism, and increased expectation from 

teachers and parents (Desforges & Abouchaar, 2003). Thus, whilst further research is 

needed to investigate the specific factors which may underlie the relationship between 

the different levels of achievement and externalising or internalising behaviours, low 

reading achievement and high reading achievement may be considered as a general 

indicator of potential mental health distress. An increased awareness of this association 

by teachers and parents may facilitate conversations regarding these children’s mental 

health and may be an avenue for early intervention if required. 

A community approach to support students to reach their achievement 

potential. The studies presented in this thesis indicate that risk factors from a number of 

developmental contexts are associated with poor educational outcomes. These factors 

include child protection involvement, parental history of hospitalisations due to assault 

related injuries, young paternal age, paternal mental health service use, being born in 

areas of disadvantage and being born outside of the metropolitan area. These results 

provide support for strategies that have been developed by the Department of 

Education, which aim to identify children who are at risk of poor educational outcomes 

through the “Students at Educational Risk Policy”. This policy suggests that students 

may be considered at risk if they have poor school attendance, behavioural, emotional 
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or medical difficulties, or if students’ achievement scores are within the bottom 20% of 

their expected achievement levels (Ardross Primary, 2015). Once these students are 

identified, personalised educational plans are created by their teachers, in collaboration 

with the student’s parents, and in consultation with any relevant professionals, such as 

doctors or case managers who may have an understanding of the needs of the student. 

The aim of such plans is to account for students’ individual learning strategies in order 

to maximise their potential achievement. Although the nature of the relationship 

between educational achievement and mental health difficulties is not the same for all 

students, after accounting for a range of demographic factors, findings from Chapter 

Eight suggest that improvements in reading achievement for students who are in the 

bottom 20% of their cohort may reduce the risk of externalising mental health disorders. 

The implementation of such strategies requires the collaboration of the school, family 

and child, and our results provide support for this approach. 

 

Policy Implications 

Findings from the current thesis have several policy implications. These are 

outlined in this section. 

Implications for mental health service provision. The findings in Chapter 

Three, which investigated the trends of mental health service use between 1980 and 

2010 showed that there was an overall increasing trend of mental health service contacts 

during the study period. Additionally, fluctuations in the trends were observed and 

appeared to coincide with the implementation of a number of policies, including the 

National Mental Health Action Plans. Following the Second National Mental Health 

Plan (Australian Health Ministers, 1998), there has been an increased focus on the 

promotion of mental health and the prevention of mental health disorders. Initiatives 
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which have subsequently been implemented have been consistent with this plan, and 

aimed to increase access to community-based mental health care. 

One of the findings from Chapter Three was a decrease in the trend of mental 

health service use in 2006, which coincided with the implementation of the “Better 

Access” initiative. This initiative encouraged individuals to access community-based 

mental health services by providing financial rebates for the first six sessions with a 

private psychologist or psychiatrist, which could be extended for another six sessions 

upon review by a general practitioner. The trend for decreased mental health service 

contacts, which in these data predominately represent public mental health services, 

suggests that the implementation of this policy may have been successful in 

encouraging the use of private and community-based mental health services. 

Additionally, research which investigated the impact of such initiatives on referral 

patterns showed that referrals to private mental health services occurred following the 

implementation of the Better Access initiative (Britt et al., 2008; Harrison et al., 2012). 

It therefore follows that the removal or restrictions of such initiatives may result in an 

increase in the use of public inpatient and outpatient mental health services. In 2013, 

funding cuts resulted in the reduction of the maximum number of financially rebated 

sessions to private outpatient mental health services to a maximum of 10 sessions. Cuts 

to these services may represent a restriction in access to mental health services, and may 

lead to individuals returning to public inpatient or outpatient services to receive care. 

The return of individuals who may typically receive adequate care in the private 

outpatient setting to inpatient services (due to unaffordability for private outpatient care, 

and long waitlists for public outpatient services) may impact on the availability of care. 

Additionally, a shorter supply of services may lead to the requirement of a higher 

threshold for service provision, whereby only individuals with the most critical 

symptoms receive treatment.  
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Clinically, this may lead to two possible scenarios. First, being turned away 

from services (e.g., the Emergency Department), may lead to an immediate 

deterioration in mental state where individuals may resort to self-harm in order to gain 

access to assistance. As services become reactive in dealing with mental health crises 

due to a shortage of resources, the increase in the threshold of symptoms may lead to a 

growing dependence on services to resolve mental health crises, which would be 

counter to the therapeutic aim of individuals developing skills and self-efficacy to 

resolve crises independently, or with reduced levels of assistance (e.g., phone calls to 

crisis help lines). Second, a reduction in the availability of resources may also lead 

individuals to cease therapy due to an inability to afford care. This may lead to 

prolonged distress and an increased severity of the mental health disorder over time. 

Individuals increased severity of mental health distress (either immediate deterioration 

or prolonged) is likely to lead to increased waiting periods in the Emergency 

Department Wards due to a greater number of individuals requiring inpatient stays, or 

increased periods on waiting lists for services that are already under strain. These 

scenarios highlight the possible changes in patterns of mental health service use 

following a restriction in access, however, further research is required to fully 

understand the impact of funding cuts to the Better Access initiative in 2013. 

Implications for educational policies. The findings presented in Chapter Six 

showed that a significant proportion of students were absent on the day of academic 

testing, and that students who were absent were more likely to have experienced 

disadvantage and adverse events. Other research has additionally suggested that 

students who are absent on the day of test are also more likely to have greater general 

absence rates from school (Hancock et al., 2013). Academic achievement data are 

important, as these data can inform the development of educational policies (Best et al., 

2013). However, as the Department of Education only has access to the achievement 
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records of students who participated in testing, students who do not participate in testing 

do not contribute to academic achievement data, and therefore are not adequately 

accounted for in the development of educational policies. As these students are more 

likely to have had experienced disadvantage or adverse events, the policies that are 

subsequently derived may lack the information required to accommodate the complex 

needs of students who are absent on the day of academic testing.  

An inter-agency approach to improving students’ attendance more generally, 

may be useful for two major reasons. First, the administrative data showed that 

children’s service use at hospitals, and those involved in child protection involvement 

were more likely to be absent on the day of test. This suggests that agencies outside of 

the Department of Education also have a role to play in encouraging and supporting 

school attendance. Routine checking by professionals working in the health services or 

Child Protection and Family Services may aid in identifying any potential difficulties 

with attendance at school. Collaborations between these agencies, families and schools 

may facilitate the development of personalised strategies to improve school attendance. 

Second, the use of linked administrative data can inform the Department of Education 

on the proportion and characteristics of students who are absent on the day of test. 

Policy makers should use this information to supplement the academic achievement 

data to ensure that the educational policies are inclusive of all students with varying 

ranges of experiences and need. 

Implications for mental health promotion and prevention strategies. Our 

results provided support for Bronfenbrenner’s (1994) and Jessor’s (1992) theories of 

development, in which the child is central in the model, and development is influenced 

by a range of factors which may occur in the environment surrounding the child. The 

findings presented in this thesis strongly demonstrate that risk factors are inter-related. 

This suggests that the targeting of specific risk factors which are common to both 
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academic and mental health outcomes may help alleviate the risk associated with both 

outcomes. This finding may be applicable in two ways in the area of mental health 

promotion and prevention strategies. 

First, an understanding of the risk factors that are commonly associated with 

poor developmental outcomes may enable the development of public health approaches 

which provide additional education and support to families who experience increased 

challenges. For example, poor parental mental health and child protection involvement 

were associated with poorer academic and mental health outcomes for children. This 

suggests that additional support provided to these parents may play a role in reducing 

the associated risk for the child.  

Second, the commonality of the risk factors for both poor educational and 

mental health outcomes provides support for some programs which have been 

implemented in schools aiming to improve children’s mental health. A suite of 

programs that has been implemented in a number of Australian schools is the Kids 

Matter (early childhood), Kids Matter, and Mind Matters programs (implemented in 

early childhood day care centres, primary schools and secondary schools respectively). 

The framework of these programs is Bronfenbrenner’s (1994) model of development. 

Children are central in the model, and it is recognised that experiences of children with 

their families, and members of their school communities may influence their mental 

health. These programs teach students a number of skills which are essential for the 

development of good mental health, and also aim to strengthen relationships that are 

important for children’s development. The skills taught include social and emotional 

strategies (such as self-awareness, self-management, decision-making and relationship 

skills), the encouragement of close relationships between children, their parents and the 

school, and the provision of information by the school to staff, students, and families 

who may be in need of mental health assistance. These programs also stress the 
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importance of achieving a balance between achievement and realistic expectations, 

thereby acknowledging the contribution of expectations of self and expectations from 

others to mental health. Evaluations of the implementation of Kids Matter have 

suggested that the program significantly decreased ratings of mental health difficulties, 

as measured by the Strengths and Difficulties Questionnaire (Slee et al., 2009). 

Additionally, implementation of the program was associated with an improvement in 

numeracy and literacy scores in the NAPLAN (Dix, Slee, Lawson, & Keeves, 2011).  

Although these programs take the form of a ‘whole school approach’ to 

strengthen protective factors within the family and school context, rather than 

addressing individual risk factors, students may be able to use the social and emotional 

skills across a number of contexts that may be stressful. Students’ improved coping in 

one developmental context may alleviate risk from another developmental context 

associated with poor academic or mental health outcomes. 

 

Implications for Aboriginal Children and Families 

Summary of findings in relation to Aboriginal children. For each of the 

studies presented in Chapters Three, and Chapters Five to Seven, the analyses were 

conducted separately for Aboriginal children to adequately investigate the disparities 

between the non-Aboriginal and Aboriginal populations. Chapter Three investigated the 

trend of mental health service use for both non-Aboriginal and Aboriginal children, and 

the analysis revealed different trends. The mental health service use of Aboriginal 

children increased over the study period, and did not appear to be affected by factors 

which affected the trend in mental health service use of non-Aboriginal children (e.g., 

change in coding practice through the use of ICD-9-CM to ICD-10-AM). These 

increases coincided with the implementation of the two National Aboriginal Health 

Strategies in 1989 and 1995, as well as the redefinition of ‘mental health’ in 2000, 
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which was more aligned with the Aboriginal and Torres Strait Islander People’s notion 

of mental health. These findings also indicate an increasing need for culturally 

appropriate mental health services for Aboriginal children. Chapter Five, which 

investigated the risk factors for poor mental health outcomes, found that after taking 

into account a number of sociodemographic factors, only parental mental health service 

use was associated with an increased risk of a first mental health diagnosis for 

Aboriginal children. Chapter Six investigated the proportion of children who were 

absent on the day of academic test, and also the characteristics of children who were 

absent. A substantial proportion of Aboriginal students was absent on the day of 

academic test, with the greatest proportion of students who were absent being born in 

areas characterised by levels of greatest disadvantage. For Aboriginal students, a history 

of child protection involvement, maternal history of mental health service use, or being 

born to teenage fathers was associated with an increased risk of being absent on the day 

of test. Chapter Seven showed that child protection involvement, parental 

hospitalisations for assault related injuries, being born to young fathers (under the age 

of 30), socioeconomic disadvantage and residential remoteness were associated with 

poorer educational outcomes. Separate analyses could not be conducted in Chapter 

Eight, which investigated the association between reading scores and mental health 

disorders. This was due to the fact that the study investigated the time to the first mental 

health diagnosis in adolescence. As a result, there were relatively small numbers of 

Aboriginal children in the study cohort after the exclusion criteria were applied. 

However, Aboriginality was entered as a predictor in all three analyses and findings 

showed that Aboriginal children were at an increased risk of an adolescent mental 

health disorder, compared to non-Aboriginal children. This finding was not present 

when the analyses specifically looked at internalising and externalising mental health 
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disorders, although this may also due to low numbers of Aboriginal children in the 

cohort, compared to non-Aboriginal children. 

Similarities and differences in risk factors between non-Aboriginal and 

Aboriginal children. Factors that were associated with an increased risk of poor 

outcomes for both non-Aboriginal and Aboriginal children were child protection 

involvement and a history of parental mental health service use. The commonality of 

these risk factors suggests that the early identification of children who may be at risk of 

poor educational or mental health outcomes may be similar for both non-Aboriginal and 

Aboriginal children, and that agencies such as the Department of Child Protection and 

Family Services, or services providing support to parents with mental health difficulties, 

should enquire about the mental state of any children involved.  

However, the pattern of risk factors differed by Aboriginality, in that many of 

the risk factors which were significant for non-Aboriginal children did not appear to be 

significant for Aboriginal children in the multivariate analyses. The report by the 

Australian Institute of Health and Welfare (2011) suggested that Aboriginal people 

experience a greater number of life stressors compared to their non-Aboriginal peers. 

Our findings also showed that almost half (48.1%) of the Aboriginal population born in 

Western Australia between 1991 and 2002 were born in areas of greatest disadvantage, 

compared to 17.0% of the non-Aboriginal population. As described by Fantuzzo, 

LeBoeuf and Rouse (2013), and Huston and Bentley (2010), socioeconomic 

disadvantage has a complex association with a number of other adversities. Specifically, 

experiences of socioeconomic disadvantage may lead to cycles of disadvantage in 

multiple domains, such as poor educational outcomes, restricted access to resources and 

support, poorer housing and overcrowding, which in turn, has been associated with poor 

health. Given that a large proportion of Aboriginal children experienced extreme levels 

of disadvantage, it is likely that factors which are typically associated with increased 
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risk were attenuated due to the lack of variability available to determine differences in 

risk. The inter-relatedness of the risk factors and their relation to socioeconomic 

disadvantage show that addressing poverty is a key factor to reducing the disparity 

between non-Aboriginal and Aboriginal people. 

Implications for the “Closing the Gap” strategy. The research literature has 

consistently found that Aboriginal children and families experience a greater number of 

disadvantages compared to their non-Aboriginal peers (Australian Institute of Health 

and Welfare, 2011). Given the disparities in the outcomes for non-Aboriginal and 

Aboriginal people, which were also confirmed in our research on educational outcomes, 

the Council of Australian Governments pledged to reduce the disadvantage experienced 

by Aboriginal people in a strategy named “Closing the Gap”.  This strategy aims to 

reduce the disadvantage experienced by Aboriginal people in six areas, including life 

expectancy, childhood mortality rates, access to early childhood education in remote 

communities, educational outcomes (academic achievement, as well as school 

completion), and employment outcomes. Since the implementation of this strategy, a 

number of services have been provided, such as the Specialist Aboriginal Mental Health 

Service, a service which emphasises the importance of a family approach to mental 

wellbeing, which is also important for children’s mental wellbeing. Qualitative research 

investigating factors influencing Aboriginal children’s mental health has found that 

family are an important source of support, and that poor mental health is often a result 

of a number of stresses within the family and community context (e.g., socioeconomic 

disadvantage, and housing difficulties; Williamson et al., 2010). The findings presented 

in Chapter Three showed that the trend of mental health service use for Aboriginal 

children increased throughout the study period, and was not affected by changes in 

taxonomy (which affected trends of service use by non-Aboriginal children). The trend 

suggests that an increasing number of Aboriginal children are using services. Therefore, 
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services require a good cultural understanding and ability to work with other agencies to 

ensure that Aboriginal children receive culturally appropriate, and holistic, care for their 

mental health. 

In relation to children and adolescents, a focus within this initiative has been on 

implementing a plan for the improvement of educational outcomes for Aboriginal 

children (Ministerial Council for Education Early Childhood Development and Youth 

Affairs, 2010). Specific aims within this plan include improving academic achievement 

in literacy and numeracy, supporting an increased number of Aboriginal students in 

high school completion, and addressing school-level disadvantage. Strategies that have 

been documented to address these aims include the wider teachings and promotion of 

Aboriginal languages and culture, an increased employment of Aboriginal people as 

staff in the school community as role models, the removal of cultural biases from the 

NAPLAN questions, and the implementation of strategies to promote relationships 

between students and their families and teachers, health care providers, family support, 

youth and community officers. The Education Plan also recognised the importance of 

attendance to children’s educational outcomes, and aimed to develop strategies to 

improve the school attendance of Aboriginal children.  

As one of the recommendations from our research is improving school attendance, a 

better understanding regarding Aboriginal cultural practices is integral for the 

implementation of polices and strategies for addressing this. For example, Bourke, 

Rigby and Burden (2000) suggested that strategies targeting attendance need to 

accommodate traditions that may entail family mobility between communities, 

particularly in rural and remote communities. Such mobility can make it difficult for 

students to consistently attend one single school. Bourke et al. and Hancock et al. have 

suggested the possibility of using digital technology to monitor attendance, and to 

provide computerised learning programs so that students who are highly mobile can still 
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participate in schooling content. In 2010, the Education Plan additionally reported that 

the variables which were collected as part of the attendance data needed to improve in 

order to better understand and monitor any changes in the attendance rates of Aboriginal 

children post implementation of the Plan. Since 2010, the data have improved, as they 

now contain variables indicating whether absences from school are ‘authorised’ or 

‘unauthorised’, however, they still only contain records for children enrolled in school. 

The use of linked administrative population data is beneficial in the assessment of 

attendance rates, as the data provides the information regarding all children who were 

born in the state. Therefore, the data could detect individuals who should have been 

enrolled at school, but were not. The investigation presented in Chapter Six showed that 

population level linked administrative data can provide a rich data source for the 

monitoring of attendance rates across the state, and the longitudinal nature of the data 

can be used to monitor any changes in attendance rates over time. In addition, the linked 

data can provide a better estimate and understanding of attendance rates, as rates are 

calculated based on the population of children who were eligible to attend school (i.e., 

number of children in the birth cohort), rather than the number of students who were 

enrolled in school. 

 

Methodological Considerations and Future Research 

Strengths. A major strength of this research was the use of population level 

administrative data. Data linkage enabled this project to link eight administrative data 

sets, which provided information regarding the entire birth cohort of Western Australia 

between 1990 and 2010. Importantly, as these data were based on administrative 

records, issues that have been typically associated with the use of survey data (i.e., 

recall bias and selection bias due to attrition) were overcome. This therefore allowed the 

current research to further build on findings from the large body of survey studies 
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investigating the prevalence of childhood mental health disorders, and risk factors for 

poor mental health.  

Another strength of our use of population level linked administrative data is that 

it provided information regarding the whole population of Western Australia, therefore 

allowing large study numbers for each study. Information regarding the whole 

population of children and their parents in Western Australia enabled research into an 

area which would otherwise have required extensive efforts in data collection to ensure 

sufficient sample sizes. The linkage of the data also allowed for the inclusion of events 

which study participants may feel reluctant to disclose, such as a history of child 

protection involvement during children’s development. Furthermore, the linkage of the 

data sets across government agencies allowed an improved identification of Aboriginal 

children, as cross-referencing between data sets was possible. This allowed us to gain a 

better understanding of the factors associated with the developmental outcomes of 

Aboriginal children.  

Chapter Six, which investigated the characteristics of children who were absent 

on the day of test, demonstrated the advantage of linking population level administrative 

data between agencies. Data linkage enabled us to determine the proportion and 

characteristics of students who did not participate in testing. Such an analysis would not 

have been possible if the analysis was based on the academic testing data alone. The 

linkage of data between agencies also facilitates discussions between agency 

representatives and researchers, which enables a better understanding of the data. 

Additionally, collaboration between researchers and agency partners provides an 

opportunity to discuss research useful for the government departments, and how 

research findings may be translated into policy. 

The population level administrative data also provided a wealth of information 

which enabled the simultaneous analysis of risk factors from the child, parent, 



312 

 

community level, as well as factors from the context of the school. Further, the 

provision of the dates on which events occurred allowed a more precise determination 

of the timing of occurrence of risk events. As noted previously, determining the timing 

of occurrence is difficult for longitudinal cohort studies, either due to short periods of 

follow-up or recall difficulties when disentangling risk and outcome events (Simon & 

Von Korff, 1995). There have only been a limited number of studies which were able to 

investigate the timing of occurrence of events whilst utilising population level 

administrative data (Perlman & Fantuzzo, 2010). 

The linkage of the survey data to administrative data was also a major strength 

of this study, as it provided specific family level information for the analysis in Chapter 

Four. Survey data can provide more detailed information than population level 

administrative data, due to the nature of data collection specific to each source. In 

Chapter Four, the Raine data provided specific individual family level information such 

as mother’s education level and family income. This information is not available in 

population level administrative data. Therefore, the linkage between the survey study 

and the administrative data offered a combination of detailed information regarding 

each family, and enabled a follow-up of the cohort which was not influenced by recall 

bias or attrition. 

Limitations. Whilst there were a number of strengths associated with the use of 

population level administrative data, there were also a number of limitations. First, the 

outcome that was predominately analysed for this study was children’s mental health. 

The data which reflected this variable consisted of public and private inpatient records, 

and public outpatient records. Data regarding private outpatient mental health service 

contacts and records of mental health care delivered by general practitioners were not 

available, meaning that children who used these services were not represented in the 

current data. It must be acknowledged that a large proportion of children may have 
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accessed mental health care through general practitioners, and private service providers. 

Consequently, there may be biases in the population of individuals accessing mental 

health services in the cohort studied, due to the type of mental health service use records 

that were available. As such, it is likely that a large proportion of the children who were 

considered to have a mental health diagnosis in this study were those who had the most 

severe symptoms. It is also probable that the estimates of children with mental health 

difficulties that were produced in the analyses may be underestimates due to the fact 

that not all individuals were captured. Currently, national data regarding contacts with 

general practitioners (MBS), and prescribed medications (PBS) are being made 

available for linkage with state level administrative data. Future research may utilise 

this linkage to capture a broader range of individuals who may have sought assistance 

for mental health difficulties.  

Another limitation of the current research is that mental health comorbidities 

were not examined. The current research only investigated the time to, and the nature of 

children’s first mental health contact. There are limitations associated with addressing 

comorbidity in the current mental health data, because the Mental Health Information 

System (MHIS) only provides one diagnostic field that provides information about the 

individual’s primary mental health diagnosis. As such, it is possible that some diagnoses 

that are recorded in the MHIS are comorbid mental health diagnoses, however, only one 

diagnosis is recorded. Future studies may consider accounting for comorbidities if they 

can be accurately identified. 

There was also a lack of information in the linked population level 

administrative data regarding residential mobility and migration of individuals out of 

Western Australia. According to the Australian Bureau of Statistics (ABS), the available 

data suggests that the Western Australian population increased between the 2002 and 

2009, with peak migration into Western Australia in 2009. It is likely that this migration 
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coincided with a period of economic growth in Western Australia. There is less 

information available with regards to demographics of the individuals who migrate, 

however, the ABS suggests that a large proportion of non-citizens who depart Australia 

have at least secondary school or vocational training. This suggests that departures may 

be more common for individuals with less socioeconomic disadvantage. Thus, 

migration may be able to partially account for the high proportion of students who were 

classified as not-enrolled and born in areas of least socioeconomic disadvantage, and 

suggests that the proportion of individuals within this category may be overestimates.  

For future analyses, indicators of residential mobility may be derived from Census data, 

and could potentially be used. 

All quantitative studies except for Chapter Four used linked population level 

administrative data only. A limitation associated with administrative data is that it does 

not contain specific information regarding children’s families, such as changes to the 

family unit over time, indicators regarding family discord, or any social support that is 

received. Currently, relationships are being developed between the Developmental 

Pathways Project and a number of government departments which may be able to 

provide data to fill in some types of information regarding families, for example, 

information on social support. However, indicators for family discord can only be 

obtained through the use of surveys. Future research may consider a linkage between 

longitudinal survey cohorts and their administrative linked data for ease of follow-up 

and assessment of mental health and standardised academic achievement. The linkage 

of survey data may supplement the administrative data, as survey cohorts may provide 

information such as scores obtained from diagnostic tools (e.g., cognitive testing 

scores). This information is often considered important in the evaluation of academic 

achievement scores as an outcome. More specific information, that may be important 

for the evaluation of the relationship between mental health and academic achievement 
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outcomes (e.g., information regarding the family unit, lifestyle habits, and coping 

strategies), may be obtained from survey cohorts and linked to administrative data. 

 Future research. The linkage of a survey cohort to their administrative data 

would be a major extension of the current research. As described above, survey cohorts 

can provide more in-depth information at the child and family level, as well as factors 

within the context of the school (e.g., experiences of bullying, attitude towards school 

work). Survey cohorts may provide information which cannot be obtained from 

administrative data, and administrative data can overcome issues associated with recall 

and selection bias. The linkage of information obtained from survey cohort to 

administrative data could provide a supplement to each data source. For example, the 

use of survey data may help overcome some of the limitations that were discussed 

above. This may allow for the identification of more specific predictors, such as patterns 

of migration, co-morbidities, mental health service use through private clinics and 

general practitioners, and mother’s age at first birth, which has been suggested to be a 

predictor of children’s educational outcomes (Wall-Wieler, Roos, Chateau, & Rosella, 

2016). Using this combination of data, the relationship between academic outcomes and 

mental health disorders (internalising or externalising disorders) could be further 

explored by taking into account factors which may impact on the relationship. These 

factors could include personality traits, indicators of family functioning, and 

experiences and attitudes towards school. Such research should consider an 

investigation as to whether the pattern of risk factors is the same for other academic 

domains (e.g., numeracy, and written expression). Although reading has been 

recognised as fundamental to further learning, health equality and employment 

opportunities (United Nations Educational Scientific and Cultural Organisation, 2005), 

it is important to elucidate whether similar relationships are present for other 

educational domains. An understanding of whether the relationships between all 
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educational outcomes and mental health outcomes are the same or different may provide 

further insight into the specificity, or the generalisability, required of mental health 

prevention strategies across educational domains. 

The use of the ICD codes, which are used internationally, enables cross-country 

comparisons of the prevalence and trends of mental health service use and the 

identification of any differences in patterns and trends of mental health service use 

across countries. Such investigations may reveal policies or practices which are 

particularly efficacious enabling lessons and experiences to be shared between 

countries. 

 

Final Comments 

The importance of mental health has been increasingly accepted, particularly 

due to the promotion of mental health through public health campaigns. Additionally, 

the provision of mental health services has increasingly shifted towards a model of 

community-based mental health services. A number of school mental health programs 

(particularly the Kids Matter and Mind Matter programs) have emphasised the 

importance of an understanding of mental health, and how children’s developmental 

contexts, such as the family environment and the school environment, may play a role. 

It must be emphasised that the implementation of ‘whole school programs’ require the 

support of the entire school structure (Hoagwood & Johnson, 2003). This may include 

increasing teachers’ understanding of mental health and strategies for early detection, 

improving the collaborative relationship between teachers and parents, and the 

incorporation of educational content regarding social and emotional wellbeing in the 

school curriculum (Hoagwood & Johnson, 2003). The current findings suggest that in 

addition to schools, collaboration between agencies and service providers have the 

potential to build on practices implemented by whole school mental health programs. 
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Such inter-agency collaborations may further facilitate the prevention and detection of, 

and early intervention for, child and adolescent mental health disorders. 

Mental health disorders affect a large proportion of children and adolescents. 

With an increasing proportion of children utilising mental health services, it is 

paramount that efforts in promoting an understanding of mental health and in 

preventing mental health disorders are increased, and agencies providing appropriate 

interventions are adequately supported. 
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Appendix I 

 

ICD-10 diagnostic groups and their corresponding diagnoses. 

MENTAL HEALTH GROUPING ICD-9 ICD-10 

ORGANIC DISORDERS 

 

290 

293-294 

310 

F00-F07 

F09 

  

 

SUBSTANCE RELATED DISORDERS 

 

 

291-292 

303-305 

 

F10-F19 

F55 

 

SCHIZOPHRENIA AND AFFECTIVE AND NON-

AFFECTIVE PSYCHOSES 

 

 

295-298 

 

F20-F25 

F28-F29 

F33.3 

F30-F31 

F32 (excl. F32.0, 

F32.9) 

F33 (excl. F33.0, 

F33.3) 

F34.8 

F34.9 

F38-F39 

R44 

 

DEPRESSION NOT ELSEWHERE CLASSIFIED AND 

NEUROTIC DISORDERS 

 

 

300 

311 

 

F32.0 

F32.9 

F33.0 

F33.3 

F34.1 

F40-F42 

F44 

F45.0, F45.1, 

F45.2 

F48 

F63.3 

F68.0 

 

ADJUSTMENT AND STRESS RELATED DISORDERS 

 

 

308-309 

 

F43 

F93.0 

F94.0 

 

DISORDERS OF CHILDHOOD AND PSYCHOLOGICAL 

DEVELOPMENT 

 

 

299 

312-315 

 

F63 (excl. F63.3) 

F80-F84 

F88-F92 

F93 (excl. F93.0) 

F94 (excl. F94.0) 

R48 

 

PERSONALITY DISORDERS 

 

 

301 

 

F34.0 

F60-F62 

F68-F69 

 

INTELLECTUAL DISABILITY 

 

 

317-319 

 

F70-F73 

F78-F79 

Z81.0 
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MENTAL HEALTH GROUPING ICD-9 ICD-10 

OTHER MENTAL DISORDERS 

 

302 

306-307 

316 

F45, F45.3, F45.4, 

F45.8 F45.9 

F50-F54 

F59 

F64-F66 

F95 

F98 

 

SELF-HARM 

 

E950-E959 

 

X60-X84 

R45.81 

R45.89 

 

MENTAL HEALTH RELATED DESCRIPTIVE CODES 

 

799.2 

368.1 

V11 

V15.4 

V17.0 

V40 

V66.3 

V67.3 

V70.1-V70.3 

V71 

V79 

 

 

 

R45, R45.1, 

R45.4, R45.5, 

R45.6, R45.7, 

R45.8 

Z00.4 

Z03.2 

Z04.6 

Z09.3 

Z13.3 

Z50.2-Z50.4 

Z54.3 

Z56.6 

Z62-Z65 

Z70 

Z71.4-Z71.6, 

Z71.9 

Z73 

Z81.1-Z81.4, 

Z81.8 

Z86.4-Z86.5 

Z91.4 

F99 

T74.3 
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Appendix II 

 

Child Behaviour Checklist DSM-IV Oriented problem groups according to Achenbach, 

Dumenci and Rescorla (2003) and their corresponding DSM-IV and ICD-10 diagnoses. 

 

 

 

 

 

 

CBCL group DSM-IV ICD-9 ICD-10 

 

Affective 

Problems 

 

Dysthymia 

Major Depression 

 

300.4 

311 

296.2 

296.3 

 

F34.1 

F32 

F32.2 

 

Anxiety 

Problems 

 

Generalised 

Anxiety  

Separation Anxiety 

Specific Phobia 

 

 

300.02 

300.2 

309.21 

 

F41.1 

F93.0 

F40 (exclude F40.9) 

 

Somatic 

Problems 

 

Somatisation 

Disorder 

Somatoform 

Disorder 

 

 

 

300.8 

 

 

F45 

 

Attention 

Deficit / 

Hyperactivity 

Problems 

 

Inattentive Type 

Hyperactive-

Impulsive Type 

 

 

314 

314.01 

312.3 

 

F90 (exclude F90.1) 

 

Oppositional 

Defiant 

Problems 

 

Oppositional 

Defiant Disorder 

 

313.81 

 

F91.3 

 

Conduct 

Problems 

 

Conduct Disorder 

 

312 

 

F91 (exclude F91.3) 


