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ABSTRACT 

 

Aims 

Deliberate self-harm (DSH) is a major public health problem and the leading cause of 

premature death among adolescents. The aetiology of DSH involves the complex 

interplay between biological, psychological, and socio-environmental risk factors across 

multiple ecologies of human development that operate over extended time periods. The 

aim of this thesis was to investigate the developmental pathways to hospitalised DSH 

among adolescents, with a focus on the effects of early life social disadvantage, timing 

of parental psychiatric admissions, and child maltreatment. This thesis also investigated 

risk factors for hospital readmission for DSH, within seven days following a preceding 

DSH-related hospitalisation.  

 

Methods 

This thesis used longitudinal de-identified population data from the Western Australian 

Government Department of Health and Department for Child Protection and Family 

Support. The datasets used in this thesis included the Midwives Notification System, the 

Birth Registrations, the Death Registrations, the Hospital Morbidity Data System, the 

Mental Health Information System, the Emergency Department Data Collection, and 

the Department for Child Protection and Family Support dataset. Linkage of these 

datasets enabled the identification of risk exposures in different child developmental 

periods. Genealogic linkage allowed for examination of the effects of parental 

psychiatric admissions on adolescent DSH risk. 

 

The source populations comprised a birth cohort and an incidence cohort. The birth 

cohort included all people born alive in Western Australia (WA) between the years 
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1981 and 2001 (n=514,832), who were retrospectively followed up to 2011. The 

incidence cohort contained all DSH-related hospital admissions and deaths that occurred 

among young people (10-29 years) between 2000 and 2011 in WA (n=16,966). 

 

Analytic approaches included conditional logistic regression models used to estimate 

the odds ratios (ORs) of single or multiple risk factors for adolescent DSH in the nested 

case-control studies. Cox regression models were used to examine the hazard ratios 

(HRs) of time-varying predictors in the retrospective cohort study. Logistic regression 

models with generalised estimating equations were conducted to adjust for the 

clustering of DSH episodes within the same individual.  

 

Main findings 

 Overdue birth, high birth order (≥2), early familial social disadvantage, parental 

psychiatric hospital admissions, and parental DSH-related hospital admissions all 

had significant and independent effects on adolescent DSH risk. Parental and 

children’s psychiatric disorders may act as a main pathway linking early familial 

social disadvantage to increased adolescent DSH risk. 

 Parental psychiatric hospital admissions that occurred before pregnancy were 

associated with a 1.26-fold increase in the odds of having a DSH-related hospital 

admission among adolescent children. This effect was comparable to that of parental 

psychiatric hospital admissions that occurred in subsequent child development 

periods, including childhood (adjusted OR =1.13) and adolescence (aOR=1.20).  

 Among children of parents with psychiatric hospital admissions, the effects of high 

neighbourhood socioeconomic disadvantage and/or having a teen mother on 

children’s DSH risk were modified by the timing of parental psychiatric admissions 

and parental gender.  
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 Compared to children without allegations of maltreatment, children with 

unsubstantiated allegations only (adjusted HR=1.04) and children with a 

substantiated allegation (aHR=1.10) all had a significantly increased risk of DSH. 

Among children with a substantiated allegation of maltreatment, the greater the 

number of allegations, the longer the exposure to maltreatment, and the more types 

of maltreatment experienced by a child, the higher the risk of DSH. However, this 

dose-response pattern of risk was not found among children with unsubstantiated 

allegations only. 

 The incidence of hospital readmission due to DSH within the first seven days after a 

preceding DSH-related hospitalisation (abbreviated as “seven-day readmission”) 

was associated with socioeconomic disadvantage (aOR=1.38), self-poisoning 

method (aOR=1.43 for males only), comorbid psychiatric disorders (aOR=2.73), 

and a history of seven-day readmission (aOR=2.40). 

 

Conclusions  

This thesis has identified the significant and complex effects of early social 

disadvantage, parental psychiatric disorders, and child maltreatment on adolescent DSH 

risk. This thesis has highlighted the need for a coordinated approach to dealing with 

DSH, involving both health (e.g., community mental health services, child and 

adolescent mental health services) and social services (e.g., services and support 

targeted at disadvantaged communities and families, and child protection services). A 

collaborative approach would help address the multifaceted nature of the psychosocial 

vulnerabilities of children exposed to complex social adversities. This thesis calls for a 

life-course and whole-of-government approach in the development of early intervention 

strategies to enhance overall family functioning and improve parents’ and children’s 

psychosocial wellbeing in order for children to thrive in the future.   
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ORGANISATION OF THIS THESIS 

 

Chapter 1 presents the definition, prevalence, and main risk factors at individual and 

familial levels for deliberate self-harm (DSH), based on a systematic review of 

epidemiological literature. Chapter 1 also presents the main limitations of previous 

research into DSH and suicide, and outlines the research aims of this thesis with the 

goal of addressing these limitations. This Chapter proposes a conceptual life-course 

model to guide the analysis of each Chapter of this thesis. 

 

Chapter 2 provides details about the linked datasets utilised for this thesis, as well as 

information on the study population, research design, identification of exposures and 

outcomes, and statistical methodologies employed in each analysis chapter. 

 

Chapter 3 examines the effects of a range of biological and social factors at individual 

and family levels on adolescent DSH risk. These factors include fetal growth status, 

early familial social status, and parental hospital admissions related to psychiatric 

disorders or DSH. Chapters 4 and 5 present a more in-depth analysis of the effects of 

these factors on adolescent DSH. 

 

Chapter 4 examines how the timing of parental hospital admissions due to psychiatric 

disorders and/or DSH influences adolescent DSH risk. Chapter 5 further investigates 

how the timing of these parental hospital admissions modifies the effects of early 

familial social disadvantage on adolescent DSH risk. 

 

Chapter 6 focuses on child maltreatment. This chapter is based on a birth cohort and 

examines the longitudinal effects of child maltreatment on adolescent DSH risk, with 
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respect to the number, timing, and type of unsubstantiated and substantiated 

maltreatment allegation. 

 

Because repeated DSH attempts are an important feature of DSH, Chapter 7 identifies 

the psychosocial risk factors that are associated with DSH-related hospital readmissions 

in the seven days following a DSH-related hospital admission among young people. 

 

Chapter 8 summarises the key findings of the thesis and interprets these findings from a 

life-course perspective. Three major implications for public health interventions aimed 

at reducing adolescent DSH are discussed: a holistic and whole-of-government 

approach, early intervention strategies, and comprehensive psychosocial support for at 

risk adolescents and their families. Finally, this Chapter outlines the strengths and 

limitations of the thesis and offers recommendations for further research in the field.  
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CHAPTER 1 General Introduction 

 

 

1.0 Organisation of This Chapter 

In this chapter, a literature review of deliberate self-harm (DSH) among adolescents was 

conducted by searching two databases PubMed and PsycINFO for the period from 

January 1990 to 2016. The following key words were used to maximise the likelihood 

of retrieving all relevant publications: “self-injury”, “self-harm”, “self-mutilate”, “self-

inflict”, "self injury”, “self harm”, “self mutilate”, and “self inflict”. This chapter first 

presents the definition, prevalence, and motives for DSH behaviours among adolescents. 

This chapter focuses on the literature review of risk factors at individual and family 

levels which have been consistently shown to play an important role in the 

developmental pathways leading to DSH behaviours during adolescence. Individual risk 

factors include fetal growth restriction, high birth order, and psychiatric 

disorders/comorbidities. Risk factors at family level contain familial social disadvantage, 

parental psychiatric disorders, and child maltreatment. Last, this chapter discusses 

important limitations of the existing literature, which motivated thesis and provided the 

rationale of its main aims and objectives as outlined in the last section of this chapter. 

 

1.1 Deliberate Self-harm during Adolescence: Definition, Prevalence, Repetition, 

and Function 

1.1.1 Definition of Deliberate Self-harm  

The definition of DSH, broadly accepted by health researchers and clinicians, includes 

all behaviours performed directly and intentionally to cause physical or psychological 

destructions to oneself, with or without suicidal intent (Hawton, Saunders, & O'Connor, 

2012; Nock, 2010). The methods of DSH include self-cutting with sharp objects, self-
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poisoning with drugs or alcohol, self-asphyxiation by hanging or strangulation, and 

other types of self-harm behaviours.  

 

In the literature, “suicidal behaviour/attempt” or “suicide” is commonly used and may 

also contain self-harm behaviours without actual suicidal intent. This is usually seen in 

studies based on hospital records, because these studies identify suicidal behaviour or 

suicide based on the International Statistical Classification of Diseases and Related 

Health Problems codes (ICD codes), which provide no information about suicidal intent 

(Mittendorfer-Rutz, Rasmussen, & Wasserman, 2004; Mortensen, Agerbo, Erikson, Qin, 

& Westergaard-Nielsen, 2000). Non-suicidal self-injury or NSSI is a term specifically 

referring to self-harm behaviours with no suicidal intent, and this term has been 

primarily used in studies where the lack of suicidal intent could be clearly ascertained 

(Lawrence et al., 2015; Martin, Swannell, Hazell, Harrison, & Taylor, 2010). 

 

In this thesis, adolescent DSH was identified based on ICD codes. Therefore, it focused 

on DSH behaviours performed directly and intentionally to cause physical harm, with or 

without suicidal intent. The specific codes for the identification of DSH are presented in 

Chapter Two.  

 

1.1.2 Prevalence of DSH – A Major Public Health Issue in Adolescence  

Deliberate self-harm is a major public health issue among adolescents. It is also a 

leading cause of premature death for people of 15-24 years of age, accounting for over 

one in five deaths of all causes in this age group in Australia, second only to traffic 

accidents (AIHW, 2011), which is similar to the global pattern (Patton et al., 2009). 
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Moran et al. (2012) observed the natural history of DSH behaviour among adolescents, 

and they found that DSH behaviour usually began to emerge between 10 and 14 years 

of age, and quickly reached the peak of its prevalence in mid-adolescence, followed by 

a gradual decline into young adulthood (Moran et al., 2012). These results have 

demonstrated that DSH behaviour is more of an issue for adolescents than people in 

other age groups.  

 

1.1.2.1 Prevalence of DSH among Adolescents in the General Population 

The Second Australian Child and Adolescent Survey of Mental Health and Wellbeing 

(known as Young Minds Matter and referred to here as “the Survey”) has provided 

comprehensive information about current mental health and wellbeing of children and 

adolescents and their use of health and education services in Australia (Lawrence et al., 

2015). More importantly, this survey has provided the most up-to-date information on 

the prevalence of DSH behaviour among Australian adolescents. The Survey contains a 

self-report questionnaire about self-harm and suicide among adolescents. In this survey, 

self-harm was defined as deliberately hurting or injuring oneself without the intent to 

die, and suicide referred to self-injury with intent to die. The results of the Survey were 

derived from a sample consisting of approximately 3,000 young people aged between 

12 and 17 years, which was representative of the population in this age group in 

Australia.  

 

The results of the Survey showed that nearly 11% of people aged 12-17 reported to have 

ever self-harmed, which is equivalent to 186,000 people in this age group in Australia. 

For female adolescents, the lifetime prevalence of DSH behaviours among those aged 

16-17 was 22.8%, and 11.1% among those aged 12-15. For male adolescents, lifetime 

prevalence was 9.1% for those aged 16-17 and 5.7% for those aged 12-15. The Survey 
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also showed that 3.2% of people aged 12-17 had attempted suicide, with 4.5% for 

females and 1.9% for males. 

 

1.1.2.2 Prevalence of DSH in Clinical/Hospital Settings – Hospitalised DSH 

Studies based on school and community samples from Australia and other European 

countries showed that one in eight adolescents aged 15-16 with DSH behaviours 

presented to hospitals or emergency departments to receive medical treatment (Hawton, 

Rodham, Evans, & Weatherall, 2002; Madge et al., 2008). The Young Minds Matter 

Survey also showed that nearly one in ten people aged 12-17 who had self-harmed in 

the previous 12 months had received medical treatment as a direct result of injuries 

incurred by an act of DSH. 

 

The report Hospitalisation as a Consequence of Deliberate Self-harm in Western 

Australia 1981-1998 examined the trends in hospitalisations due to DSH and attempted 

suicide. This report was prepared by the Health Department of Western Australia, 

utilising administrative routine collections of hospital separation records (Serafino, 

Somerford, & Codde, 2000). The report showed that age-specific prevalence of DSH-

related hospital admissions had a similar pattern to that revealed by the community-

based study conducted by Moran et al. (2012) as described above. This report further 

showed gender-specific differences: for females, the age group with the highest 

prevalence of DSH-related hospital admission was 15-19 years (442.6 per 100,000 

people), which was over 2.5 times as high as females in other age groups; for males, the 

age group with the highest prevalence of DSH-related hospital admissions was 20-24 

years, but the prevalence for people of 15-19 years was also among the highest. 
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Compared to DSH behaviours that do not lead to hospitalisations, hospitalised DSH 

behaviours are different in many ways. Self-poisoning is by far the most common 

method for hospitalised DSH behaviours, whereas self-cutting is the predominant 

method found in the community-based studies (Hawton, Bergen, Waters, et al., 2012; 

Serafino et al., 2000). Moreover, hospitalised DSH behaviours are towards the severe 

end of the spectrum – these behaviours are more likely to involve suicidal intent, and 

are more predictive of suicide attempts in later life (Hawton & Harriss, 2007; Rodham, 

Hawton, & Evans, 2004). People discharged from a DSH-related hospital admission 

were found to be 20 times as likely as the general population to die from suicide, and 

this gap was more noticeable in socioeconomically disadvantaged populations (Serafino 

et al., 2000). Therefore, hospitalised DSH behaviours require more critical research 

attention and rigorous intervention practices.  

 

1.1.3 Repetition of DSH Behaviours 

1.1.3.1 Repetition of DSH Behaviours at Community Level 

Deliberate self-harm behaviour is characterised by repetitiveness, and the repeated 

nature of DSH behaviour places a great burden on health and social care system 

(Sinclair, Gray, Rivero-Arias, Saunders, & Hawton, 2011). The repeated nature of DSH 

is also strongly related to increased risk for subsequent suicide (Hawton, Saunders, et al., 

2012). It has been suggested that adolescents and young adults were more likely to 

repeat DSH behaviours than people in other age groups (Zahl & Hawton, 2004). The 

Young Minds Matter survey showed that among general populations of adolescents 

aged 12-17 years, over 60% of females with lifetime self-harm behaviours had self-

harmed four or more times, and this proportion was slightly more than 40% for males 

(Lawrence et al., 2015). 
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1.1.3.2 Hospital Readmission for DSH  

Studies based on hospital records showed that hospital readmissions for DSH were 

common. It has been found that 15-16% of people presenting to hospitals for DSH had a 

subsequent non-fatal DSH act within one year of the preceding DSH admission (Carroll, 

Metcalfe, & Gunnell, 2014; Owens, Horrocks, & House, 2002). In a study where 26,336 

people who survived their first DSH-related admission during the study period (i.e., 

index admissions) were followed up for up to 16 years in Western Australia from  1981 

to 1997 (Serafino et al., 2000), 22% were readmitted for DSH behaviours at least once, 

with 60% of these people being readmitted for DSH within one year and 20% 

readmitted within one week of the index admission.  

 

Studies looking into DSH-related hospital admissions showed that of people who had a 

repeated DSH episode within first year of the index DSH episode, over 10% had a 

repeated DSH episode within the first week (Gilbody, House, & Owens, 1997; Kapur et 

al., 2006). This incidence was higher than the incidence in each subsequent week 

(Gunnell, Bennewith, Peters, Stocks, & Sharp, 2002), indicating that the first 7 days 

after a DSH episode is a critical window for interventions. 

 

1.1.3.3 Risk Factors for Hospital Readmission Due to DSH  

Previous studies based on hospital admission records have mainly examined the risk 

factors for hospital readmission for DSH that occurred more than 30 days after the 

index DSH episode (i.e., the first episode that occurred during the study period). Despite 

the varying size of effect, these studies have identified a range of factors associated with 

the repetition of DSH. These risk factors include socioeconomic deprivation and social 

fragmentation (Gunnell, Peters, Kammerling, & Brooks, 1995; Hawton, Harriss, Hodder, 

Simkin, & Gunnell, 2001) and having a co-morbid psychiatric disorder or substance use 
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problems (Beghi, Rosenbaum, Cerri, & Cornaggia, 2013; Olfson, Marcus, & Bridge, 

2013; Vajda & Steinbeck, 2000). Self-harm method and the degree of suicidal intent 

have also been linked to the risk of repeating DSH (Hawton, Bergen, Kapur, et al., 

2012). Further, having a repeated DSH behaviour in the past is strongly predictive of 

repeating DSH in the future (Larkin, Di Blasi, & Arensman, 2014). 

 

1.1.4 Functions of DSH – Why Adolescents Harm Themselves? 

Adolescence is a critical window for substantial changes both biologically and socially 

(Moran et al., 2012; Petanjek et al., 2011). Exposure to adverse psychosocial 

environment such as familial conflict, abuse and neglect, and interpersonal difficulty 

may disrupt the maturation of brain development, which may substantively increase 

adolescent risk of developing emotional and behavioural problems including DSH 

behaviours. As was discovered previously, adolescence is a period of increasing 

incidence of major psychiatric disorders such as depression, anxiety, psychosis, 

personality disorders and substance use disorders (Paus, Keshavan, & Giedd, 2008).  

 

Contemporary models of suicide and DSH are mostly diathesis-stress in origin and 

cognitive in focus (e.g., motivational-volitational model) (O’Connor, 2011). Diathesis-

stress models posit that the outcomes of pre-existing vulnerability are especially severe 

when activated by stress (O'Connor & Nock, 2014). Based on this model, Nock (2009) 

further developed an integrated theoretical model to provide a conceptual basis for the 

functions of DSH behaviours (Nock, 2009, 2010). This model consists of three parts: 1) 

aetiological antecedents (distal risk factors), 2) four distinct reinforcement processes, 

and 3) specific vulnerability mechanisms. This model posits that people deliberately 

hurt themselves in order to regulate aversive emotional and social experiences. The 

likelihood of DSH behaviour is increased by the presence of distal factors (e.g., child 
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maltreatment, early social disadvantage) that may cause emotional and social 

vulnerabilities, which in turn may lead to maladaptive coping strategies under stressful 

situations (e.g., impaired ability to communicate the need for help). Although these 

distal risk factors may predispose a person to other forms of psychopathology, an 

additional set of risk factors specific to DSH make the person seek DSH behaviours as a 

potent solution. This model has been specifically examined for its validity to explain the 

functions of DSH in an adolescent sample (Nock & Prinstein, 2005). 

 

1.1.5 DSH and Suicide 

As noted above, DSH is a major public health issue and a leading cause of premature 

death among adolescents. However, the majority of adolescents with DSH are not 

suicidal. It has been found that only 0.5% to 2% of people with DSH behaviours died 

from suicide within a year, and around 7% died within 9 years (Owens et al., 2002). 

This may be because unlike the majority of suicide attempts, DSH behaviour is not 

anticipated as a way of dying, but as bringing relief from tension and distress so that the 

individual can continue his/her predicted life (Shaffer & Jacobson, 2009).  

 

Nonetheless, having DSH behaviour remains to be one of the strongest predictors for 

subsequent suicide attempts and suicidal deaths (Hawton & Harriss, 2007). Previous 

research has identified a range of factors that may moderate the link between DSH 

behaviour and subsequent suicidal death. These factors include having a history of 

repeating DSH behaviours, a history of suicide attempts (Hawton & Harriss, 2007; Zahl 

& Hawton, 2004), social isolation (Zahl & Hawton, 2004), having a psychiatric 

diagnosis (Muehlenkamp & Gutierrez, 2007), change of self-harm method (usually 

from less lethal to more lethal) (Bergen et al., 2012), and hopelessness (Skegg, 2005). 
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1.2 Risk Factors for DSH  

DSH behaviour in adolescence has been found to be an end-point of a complex interplay 

between a wide range of bio-psycho-social factors that operate across early life course 

(Madge et al., 2011; Nock, Hwang, Sampson, & Kessler, 2010; Wan, Hu, Hao, Sun, & 

Tao, 2011). These factors are at different levels including individual, familial, 

community, and societal. As this thesis focuses on individual and familial risk factors, 

this section reviews familial social circumstances (e.g., familial socioeconomic status, 

parental marital status), parental mental health problems including DSH behaviours, and 

child maltreatment. These factors have been recognised as the most common familial 

adversities that have important implications for the development of the child’s mental 

health problems (Dunn et al., 2002a; Famularo, Kinscherff, & Fenton, 1992) and DSH 

behaviours (Bruffaerts et al., 2010; Enns et al., 2006).  

 

1.2.1 Fetal Growth Restriction and Birth Order 

The biological programming hypothesis (Desai & Hales, 1997) emphasises the 

importance of the development of vital organs and tissues during perinatal period in the 

development of a wide range of health outcomes in adulthood (Marmot & Wilkinson, 

2006). Researchers have begun to examine the links between fetal growth restriction 

and susceptibilities to later psychiatric disorders. Fetal growth restriction is associated 

with higher risk for neonatal death (Katz et al., 2013) and poorer health outcomes over 

the life course (Perera & Herbstman, 2011). Low birth weight (defined as being less 

than 2500g at birth) is a restricted fetal growth outcome that has so far attracted the 

most research attention in the studies focused on DSH behaviours. These studies have 

consistently shown that low birth weight is a risk factor for the later development of 

psychiatric disorders, such as depression (Gale & Martyn, 2004; Riordan, Morris, Hattie, 
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& Stark, 2012; Thompson, Syddall, Rodin, Osmond, & Barker, 2001) and DSH in 

adulthood (Mittendorfer-Rutz et al., 2004; Riordan et al., 2012).  

 

It has been shown that the higher risk of DSH among people who have a low birth 

weight may be partly explained by their increased intrauterine exposure to social 

disadvantage, such as low socioeconomic status (Spencer, Bambang, Logan, & Gill, 

1999) and having a teen mother (Fall et al., 2015a). The association between low birth 

weight and higher DSH risk may also be explained by maternal health-related 

behavioural problems during pregnancy, such as smoking (Hofhuis, de Jongste, & 

Merkus, 2003) and use of alcohol and other substance (Ergaz, Avgil, & Ornoy, 2005). 

These environmental risks may increase fetal exposure to intrauterine stress, which may 

heighten the children’s biological vulnerabilities (e.g., changes in the hypothalamic–

pituitary–adrenal axis) to psychopathologies (e.g., depression, anxiety, psychosis) later 

in life (Maniam, Antoniadis, & Morris, 2014), which may result in increased risk of 

DSH. Although parental psychiatric disorders were speculated as an important factor 

underpinning the association between low birth weight and higher DSH risk in previous 

research (Danziger, Silverwood, & Koupil, 2011; Mittendorfer-Rutz et al., 2004; 

Riordan et al., 2012), there are no empirical studies that have examined to what extent 

parental psychiatric disorders account for this association. Better understanding of the 

role played by parental psychiatric disorders in this association may better inform the 

development of intervention strategies aimed at reducing the DSH risk among those 

born with a low birth weight. 

 

High birth order has been associated with significantly increased risk of suicide (Agerbo, 

Nordentoft, & Mortensen, 2002; Bjorngaard et al., 2013; Christoffersen, Poulsen, & 

Nielsen, 2003). The link between high birth order and increased suicide risk may be 
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underpinned by both social and biological processes. The resource dilution theory 

suggests that parents may pay less attention to the signs of psychological deviations of a 

later-born child during their early years than the attention paid to an earlier-born child 

(Hanushek, 1992; Rostila & Saarela, 2013). This may affect the development of 

attachment to parents among later-born children, who in turn may develop more 

emotional and behavioural problems (Price, 2008). Additionally, prenatal exposure to 

higher cortisol levels due to increased maternal stress in later pregnancies may increase 

the risk of depression and hence the risk of DSH for the later-born children (Riordan, 

Selvaraj, Stark, & Gilbert, 2006). 

 

1.2.2 History of Psychiatric Disorders 

Hawton et al. (2012) found that between 48% and 87% of young people presenting to 

hospitals due to DSH had a history of mental health disorders or a comorbid psychiatric 

disorder (Hawton, Saunders, et al., 2012). This means that mental health disorder is a 

strong correlate of DSH among adolescents (Evans, Hawton, & Rodham, 2004). A 

range of different types of mental health disorders that are strongly related to adolescent 

DSH risk have been identified previously, including mood disorders such as depression 

and anxiety (Hankin & Abela, 2011; Kjelsberg, Neegaard, & Dahl, 1994; Marshall, 

Tilton-Weaver, & Stattin, 2013; Ross & Heath, 2002), and externalising problems such 

as conduct disorder, attention deficit/hyperactivity disorder (ADHD),  and substance use 

disorders (Nock et al., 2010). Having a previous mental health diagnosis significantly 

increases the likelihood of repeating DSH or attempting suicide among people with a 

previous DSH behaviour (Cooper et al., 2005; Hu, Glauert, Li, & Taylor, 2016). 

 

Psychological and cognitive vulnerabilities to mental health disorders may predispose a 

mentally ill adolescent to DSH (Brezo, Paris, & Turecki, 2006). O’Connor & Nock 
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(2014) showed that hopelessness was a common feature of mood disorders and an 

important predictor for DSH among adolescents (Nock & Kazdin, 2002; O'Connor & 

Nock, 2014). Impulsive-aggressive personality trait has been associated with increased 

risk of DSH behaviour (Mann, Waternaux, Haas, & Malone, 1999), particularly among 

young people (McGirr et al., 2008), and it may also contribute to repetition of DSH 

behaviours (Boisseau et al., 2013). Other psychological and cognitive vulnerabilities 

include high levels of neuroticism and low levels of extroversion (Uliaszek et al., 2010), 

and cognitive rigidity which may increase the risk of repeating DSH (Miranda, 

Gallagher, Bauchner, Vaysman, & Marroquin, 2012). 

 

1.2.3 Familial Social Disadvantage 

Familial and parental social disadvantage, particularly that occurring in children’s early 

years, plays an important part in the development of DSH among children. This is 

because exposure to familial social disadvantage early in life has a substantial impact on 

the early development of brain and behaviour (Dawson, Ashman, & Carver, 2000), 

which may make the children both socially and psychologically vulnerable from their 

early years (Duncan, Brooks-Gunn, & Klebanov, 1994; Kiernan & Huerta, 2008), 

setting the scene for the development of later adjustment problems and 

psychopathologies (Braveman & Barclay, 2009), leading to heightened risk of DSH .  

 

A wide range of factors related to familial social disadvantage have been found to 

contribute to the occurrence of adolescent DSH, and the two most common forms of 

social disadvantage in families where the child has DSH behaviours are familial 

socioeconomic disadvantage (including parental unemployment and low educational 

achievement) and teenage motherhood (Agerbo et al., 2002; Bjorngaard et al., 2013; 

Christoffersen et al., 2003; Mittendorfer-Rutz et al., 2004; Riordan et al., 2012; Riordan 
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et al., 2006). Growing up in a socioeconomically disadvantaged family has been linked 

with increased risk of a range of neurocognitive (Noble, McCandliss, & Farah, 2007) 

and socio-emotional problems (Bolger, Patterson, Thompson, & Kupersmidt, 1995; 

Bradley & Corwyn, 2002; Duncan et al., 1994; Rutter, 1979), which are closely related 

to increased risk of adolescent DSH. The association between familial socioeconomic 

disadvantage and children’s increased DSH risk may be partly attributed to harsh and 

inconsistent parenting and less home-based cognitive stimulation, which were found to 

more likely occur in socioeconomically disadvantaged families (McLoyd, 1998b). 

 

Previous research has also examined the effect of area-based socioeconomic 

disadvantage on children’s development. Research has shown that children who grow 

up in a socioeconomically disadvantaged neighbourhood have more psychosocial 

problems and maladaptive behaviours associated with DSH behaviours, compared to 

children who are raised in a less disadvantaged neighbourhood (Caspi, Taylor, Moffitt, 

& Plomin, 2000; Jencks & Mayer, 1990; Schneiders et al., 2003). More importantly, the 

effect of area-based socioeconomic disadvantage on children’s development was found 

to be over and above the effects of genetic vulnerabilities and familial socioeconomic 

disadvantage (Caspi et al., 2000; Schneiders et al., 2003). This may be because 

compared to familial socioeconomic disadvantage, area-based socioeconomic 

disadvantage captures contextual adversities, such as reduced access to health and social 

services (Meadows, Enticott, Inder, Russell, & Gurr, 2015b), increased exposure to 

neighbourhood violence (Robert J. Sampson, Jeffrey D. Morenoff, & Gannon-Rowley, 

2002), and low levels of neighbourhood cohesion (Robert, 1999). These contextual 

adversities may increase the children’s vulnerabilities to high levels of anxiety and their 

exposure to negative peer influence that may result in interpersonal difficulties and 
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conflicts (Boyle & Lipman, 2002; Leventhal & Brooks-Gunn, 2000), leading to DSH 

behaviours to cope with these social and emotional distresses. 

 

Teen mothers are one of the most vulnerable groups in society (Frank F. Furstenberg, 

2003). Women who become teen mothers are more likely to experience various social 

difficulties before their pregnancies in adolescence. These women are more likely to 

have educational underachievement and low occupational skills, and hence poor labour 

market prospects (Geronimus, 1997). Teen mothers are also more likely to experience 

various psychosocial difficulties before pregnancy, such as mental health and substance 

use problems (Kessler et al., 1997; Kiernan, 1997), sexual abuse and neglect (Noll & 

Shenk, 2013), and intimate partner violence (Campbell, 2002). These pre-existing 

psychosocial difficulties, combined with childrearing responsibilities, may incur high 

levels of social and emotional distress to teen mothers during and after their pregnancy 

(Goodman et al., 2011). These socio-emotional distresses may reduce teen mothers’ 

parenting capacities of providing a supportive and nurturing environment for their 

children’s development of neurological and psychosocial functioning (Fergusson & 

Woodward, 1999), and the development of attachment during the children’s critical 

years such as infancy and early childhood (Moffitt & Team, 2002). Therefore, the 

children of teen mothers are at higher risk of developing cognitive impairment (Morinis, 

Carson, & Quigley, 2013), mental health disorders, behavioural problems such as 

substance abuse, and maladaptive coping strategies (Fergusson & Woodward, 1999; 

Shaw, Lawlor, & Najman, 2006), which are all related to DSH behaviours during 

adolescence. 
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1.2.4 Parental Psychiatric Disorders 

Children of parents with a psychiatric disorder are more likely to engage in DSH 

behaviours than those of unaffected parents (Christoffersen et al., 2003; Hawton, 

Saunders, et al., 2012; Qin, 2011). A Danish study has shown that nearly 20% of 

children with DSH behaviours have a parent with a hospital admission for psychiatric 

disorders, compared to 10% of children without DSH behaviours (Christoffersen et al., 

2003). It should be noted that families where a parent has a psychiatric disorder are 

common (Maybery, Reupert, Patrick, Goodyear, & Crase, 2005). For example, it was 

reported that around one fifth of dependent children under the age of 18 years lived in 

households where at least one parent had a psychiatric disorder (Maybery et al., 2005; 

Olesen, Macdonald, Raphael, & Butterworth, 2010). These studies also showed that of 

children whose parent had a severe psychiatric disorder, over 20% were at moderate to 

high risk of developing psychiatric problems and maladaptive coping strategies, thus 

having increased risk for DSH. These findings have implied that parental psychiatric 

disorders have a large influence on adolescent DSH risk at the population level. 

 

Transmission from parental psychiatric disorders to the children’s DSH may involve a 

complex interplay between biological (Brent & Mann, 2005; Riordan et al., 2006; 

Statham et al., 1998), psychological, and socio-environmental factors (Cleaver, Unell, 

& Aldgate, 2011; Nicholson, Biebel, Hinden, Henry, & Stier, 2001). Huntsman (2008) 

proposed a conceptual framework for the mechanisms through which parental 

psychiatric disorders increase the children’s risk of having poor developmental 

outcomes (Figure 1-1) (Huntsman, 2008). As DSH is a developmental outcome during 

adolescence, this model can be applied to illustrate how parental psychiatric disorders 

may lead to increased risk of DSH among their adolescent children. 
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Figure 1- 1 Conceptualised intergenerational pathways  

How parental psychiatric problems may adversely affect children’s development, 

adapted from Huntsman (2008)  

 

This model shows two main familial risk factors that play an important role in the 

developmental pathways linking parental psychiatric disorders to the children’s DSH in 

adolescence. These two risk factors are familial psychosocial disadvantage and reduced 

quality of parenting. Children whose parent has a psychiatric disorder are more likely to 

experience psychosocial disadvantage, such as low socioeconomic status (Belle & 

Fowler, 1990), parental conflict and domestic violence (Cleaver et al., 2011; Repetti, 

Taylor, & Seeman, 2002), child maltreatment (Menard, Bandeen-Roche, & Chilcoat, 

2004; O'Donnell et al., 2015), and parental substance use problems (Dunn et al., 2002a). 

These psychosocial disadvantage experienced by children whose parent has a 

psychiatric disorder may increase the children’s psychosocial distress but at the same 

time may reduce their capacities to cope with the psychosocial distress (Olesen et al., 

2010). Therefore, these children may have increased vulnerabilities to emotional 

dysregulation and social incompetence (Repetti et al., 2002), leading to heightened risk 

of DSH during adolescence.  
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Psychiatric disorders can diminish parenting capacity to maintain a healthy relationship 

with their children (Cleaver et al., 2011; Nicholson et al., 2001). Having a psychiatric 

disorder may make the parent to have more problems in emotional regulation, which 

may cause the parent to have extreme mood swings towards their children (Reupert & 

Maybery, 2007). Further, parents with a psychiatric disorder are more likely to hold a 

negative and critical communication style (Goodman, Adamson, Riniti, & Cole, 1994). 

Psychiatric disorders may also impair the parental ability to detect and respond to 

children’s emotional cues such as intent to harm themselves (Cleaver, Nicholson, Tarr, 

& Cleaver, 2007; Martins & Gaffan, 2000). Further, managing psychiatric disorders 

(such as adhering to treatment) may reduce the affected parents’ capacity to assume 

caregiving responsibilities (Luster & Okagaki, 2006; Risley-Curtiss, Stromwall, Hunt, 

& Teska, 2004). Therefore, having a psychiatric disorder may affect the parent’s 

relationship with their children and disrupt the children’s attachment to the parents 

(Beardslee, Versage, & Gladstone, 1998; Repetti et al., 2002; Rutter & Quinton, 1984). 

Without sensitive parental care, children whose parent has a psychiatric disorder are 

more likely to have cognitive, emotional, and behavioural problems, and are more 

vulnerable to social distress and interpersonal difficulties during adolescence (Bowlby, 

1988; Cleaver et al., 2011; Nicholson et al., 2001), increasing their DSH risk. 

 

Previous research has mainly focused on the influence of maternal mental health on 

children’s development, due to the fact that mothers are the primary caregivers (ABS, 

1997). However, due to the increasing labour force participation among women in 

modern societies, fathers are becoming more involved in childcare, and hence have an 

increasing influence on their children’s development (Cabrera, Tamis-LeMonda, 

Bradley, Hofferth, & Lamb, 2000). Nonetheless, the influence of paternal mental health 
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on the child’s development in general and DSH specifically has so far received limited 

research attention. Emerging evidence has shown that fathers contribute equally and 

uniquely to children’s socioemotional development (Ramchandani & Psychogiou, 2009). 

Fathers participate more with children in social activities, play, and exploration 

(Grossmann et al., 2002; Lewis & Lamb, 2003). When compared to child-mother 

attachment, child-father attachment may have a greater impact on children’s 

development of interpersonal skills (Coombs & Landsverk, 1988; Lewis & Lamb, 2003). 

Meaningful paternal involvement is particularly important for children who have a 

mother affected by a psychiatric disorder or exposed to other psychosocial adversities 

(e.g., having a teen mother) (Cummings, Davies, & Campbell, 2000). Compared to 

women, men are more likely to have alcohol and substance use problems (Brady & 

Randall, 1999), and less likely to have depression (Piccinelli & Wilkinson, 2000). 

Previous research has shown that paternal alcohol and substance use problems increase 

the children’s risk of having externalising disorders (e.g., conduct disorder) and 

substance use problems (Loukas, Fitzgerald, Zucker, & von Eye, 2001; Malone, Iacono, 

& McGue, 2002). Fathers with substance use problems are also more likely to commit 

domestic violence and physical or sexual abuse to the child, which may severely impair 

the child’s development in all domains (Cleaver et al., 2011; Nicholson et al., 2001). 

Therefore, children whose father has a psychiatric disorder are more likely to have 

reduced interpersonal skills, behavioural problems, and impaired neurocognitive and 

psychosocial functioning (Ramchandani & Psychogiou, 2009). All these dysfunctions 

may elevate the children’s DSH risk during adolescence. 

 

There is a theoretical framework arguing that the timing of parental psychiatric 

disorders with respect to the child’s development may moderate its impact on the 

child’s psychosocial development (Goodman & Gotlib, 1999). The critical development 
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of neurobiological functioning during pregnancy and infancy scaffolds an array of 

psychosocial and behavioural development in the later periods, such as late childhood 

and adolescence (Bagot & Meaney, 2010; Barker & Medical Research Council, 1992). 

Therefore, this theoretical framework posits that parental psychiatric disorders have a 

greater impact on the child’s development when children are younger than they are 

older. This may have led to the main focus of previous research on the parental 

psychiatric disorders that occur during antenatal (Braithwaite, Murphy, & Ramchandani, 

2014; Glover & O'Connor, 2002; Pawlby, Hay, Sharp, Waters, & O'Keane, 2009; 

Simon, Cunningham, & Davis, 2002), perinatal (Howard et al., 2014; Korhonen, 

Luoma, Salmelin, & Tamminen, 2012; Stein et al., 2014), and postnatal periods (Essex, 

Klein, Miech, & Smider, 2001; Grace, Evindar, & Stewart, 2003; Korhonen et al., 2012; 

Pearson et al., 2013; Repetti et al., 2002). These studies showed that having a parent 

with a psychiatric disorder during antenatal, perinatal, and postnatal periods was 

associated with a wide range of cognitive (e.g., school under-achievement), 

psychological (e.g., psychiatric disorders such as depression and anxiety), behavioural 

(e.g., antisocial behaviours), and social dysfunctions (e.g., social skills and competence) 

in adolescence.  

 

However, the majority of these studies focused on children’s cognitive and emotional 

outcomes, rather than specifically on DSH. Further, research investigating the 

difference in the effects of parental psychiatric disorders that occur in different child 

developmental periods on adolescent DSH risk is lacking. Due to the recurrent and 

chronic nature of psychiatric disorders, children exposed to parental psychiatric 

disorders during antenatal and postnatal periods are also likely to have a parent with a 

psychiatric disorder during other periods such as childhood, adolescence, and before 

conception. However, there have been no studies that have examined the extent to 
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which the effect of parental psychiatric disorders during pregnancy or infancy on 

adolescent DSH risk is mediated by parental psychiatric disorders occurring during the 

child’s later developmental periods such as childhood and adolescence. Such 

examinations are important, because they can provide evidence to show that for children 

with exposure to parental psychiatric disorders during antenatal and postnatal periods, 

whether and to what extent the improvement of parental mental health in the later 

developmental periods can reduce the children’s DSH risk during adolescence.  

 

1.2.5 Child Maltreatment 

According to the definition used in the WA Department for Child Protection and Family 

Support, child maltreatment refers to behaviours by parents or caregivers that result in 

children being abused, neglected or otherwise harmed, or at risk of substantial harm, or 

where caregivers are unable to provide adequate care and protection (AIHW, 2015). 

Child maltreatment may have a larger influence on children’s DSH risk, compared to 

other types of familial adversities experienced by children in early years of life, such as 

family socioeconomic disadvantage, parental mental health problems, and having an 

incarcerated family member (Bruffaerts et al., 2010; Dube et al., 2001; Enns et al., 

2006). Child maltreatment is therefore one of the most important risk factors for 

adolescent DSH (Afifi, Boman, Fleisher, & Sareen, 2009; Brezo et al., 2008). 

 

Using developmental psychopathology framework, Yates (2004) proposed that DSH 

may develop as an effective, albeit maladaptive, compensatory strategy for affective and 

relational regulation in the aftermath of traumatic experience (Yates, 2004). Evidence 

from neuroscience supports the plausibility of the detrimental effects of exposure to 

child maltreatment on cognitive and affective functioning (De Bellis & Thomas, 2003; 

Pechtel & Pizzagalli, 2011; Perry & Pollard, 1998). Exposure to child maltreatment may 
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affect serotonergic functioning (Gibb, McGeary, Beevers, & Miller, 2006; Roy, Hu, 

Janal, & Goldman, 2007) and hypothalamic-pituitary-adrenal (HPA) axis regulation 

(Roy, Gorodetsky, Yuan, Goldman, & Enoch, 2010), which are associated with 

depression, impulsivity, and DSH behaviour (Caspi et al., 2003; Mann, Brent, & 

Arango, 2001).  

 

Maltreated children are more likely to experience various forms of psychosocial 

adversities at home, such as socioeconomic disadvantage (Mullen, Martin, Anderson, 

Romans, & Herbison, 1996) and domestic violence (Tomison, 2000). Maltreated 

children are more likely to have a parent who is also maltreated during childhood 

(Tomison, 1996). Parents who perpetrate maltreatment towards their children are more 

likely to have mental health disorders and substance use problems (e.g., cocaine use, 

alcoholism), compared to non-abusive parents (Dore, Doris, & Wright, 1995; Dunn et 

al., 2002a; Famularo et al., 1992; Hayes & Emshoff, 1993; Mullen et al., 1996). The 

psychosocial adversities may exacerbate the abusive and chaotic environment of the 

families where a child is maltreated, and thus may severely disrupt the children’s 

attachment to adults and peers (Cyr, Euser, Bakermans-Kranenburg, & Van Ijzendoorn, 

2010; Schore, 2002), causing immense difficulties to the child in forging trusting 

relationships with others. The interpersonal difficulties among the maltreated children 

may lead to their persistent experiences of anxiety, anger, and depression (Streeck-

Fischer & van der Kolk, 2000), raising their psychosocial vulnerabilities to DSH. 

 

Child maltreatment is commonly divided into four main types: emotional abuse, 

physical abuse, sexual abuse, and neglect. Most studies in this field have examined the 

associations between DSH behaviour and sexual abuse or physical abuse, and these 

studies converge in showing that sexual or physical abuse is strongly associated with 
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increased risk of DSH. A review has shown that sexual abuse may have a larger impact 

on DSH behaviour than other types of maltreatment (Miller, Esposito-Smythers, 

Weismoore, & Renshaw, 2013). Children who are sexually abused are more likely to 

have emotional dysregulation, such as feelings of shame (Feiring & Taska, 2005) or 

internal attributions of blame (Feiring, Taska, & Lewis, 2002), which may make the 

children more likely to have adjustment difficulties and consequently engage in DSH 

behaviours to relief their emotional pain (Valle & Silovsky, 2002). Children who are 

physically abused may have more externalising problems, such as interpersonal 

violence (Brodsky et al., 2008) and disruptive behaviours (Brezo et al., 2008), which are 

associated with increased risk of DSH. There is also an additive effect of exposure to 

multiple types versus single type of maltreatment on DSH behaviour (Anderson, Tiro, 

Price, Bender, & Kaslow, 2002; Brezo et al., 2008; Sansone, Gaither, & Songer, 2002). 

However, the effects of exposure to emotional abuse and neglect on DSH behaviours 

have received relatively far less research attention, and the limited empirical evidence 

for the effects is far more inconclusive. 

 

The association between the timing of maltreatment and the risk of DSH has been 

examined in a few studies. However, these studies showed mixed results regarding 

which child developmental periods are associated with a relatively higher risk of DSH. 

Compared to later exposure to maltreatment, early childhood (0 to 5 years) exposure to 

maltreatment was found to more strongly increase the risk of adjustment problems 

during early adolescence (Keiley, Howe, Dodge, Bates, & Petti, 2001), suicidal ideation 

in young adulthood (Dunn, McLaughlin, Slopen, Rosand, & Smoller, 2013b), and 

internalising disorders (e.g., depression and anxiety) during adulthood (Kaplow & 

Widom, 2007). However, Kaplow et al. (2007) and Keiley et al. (2001) found that 

exposure to maltreatment during school age (5 to 13 years) was more closely related to 
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the development of externalising problems during early adolescence or behavioural 

problems in adulthood, compared to the experience of maltreatment before the school 

age. Research also shows that compared to the experience of maltreatment during 

childhood, the experience of maltreatment during adolescence may be related to a larger 

increase in the risk of DSH behaviour during adolescence (Wan, Chen, Sun, & Tao, 

2015). Further, compared to exposure to maltreatment only during childhood, exposure 

to maltreatment only during adolescence may have a stronger impact on a broader range 

of psychosocial problems during adolescence or young adulthood, such as suicidal 

thoughts, substance use problems, and criminal offending (Thornberry, Henry, Ireland, 

& Smith, 2010; Thornberry, Ireland, & Smith, 2001).  

 

However, the majority of the previous studies were based on a small sample size. This 

may limit the robustness of the estimates, due to the fact that the prevalence of child 

maltreatment and DSH behaviours is both relatively low. In studies based on a large 

sample size, such as Wan et al. (2015) (n=14,221) and Dunn et al. (2013) (n=15,701), 

the identification of timing of maltreatment was based on self-reported data, which may 

reduce the validity and accuracy of risk identification, due to recall bias (McKinney, 

Harris, & Caetano, 2009). Therefore, studies based on a large sample size, and 

population-level records sourced from administrative data collected by child protection 

agencies, are needed to rigorously examine the association between the timing and type 

of maltreatment on adolescent DSH risk.  

 

1.3 Limitations of Previous Research 

Existing literature related to the risk factors for adolescent DSH behaviours has 

demonstrated that the aetiological trajectories to adolescent DSH involve a range of 

biological, psychological, and social risk factors at the individual, familial, and 
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community levels. However, how these risk factors influence adolescent DSH risk has 

not been clearly understood in the life-course perspective. For example, the effect of the 

timing of the risk factors reviewed as above (e.g., parental psychiatric disorders) on 

adolescent DSH risk has not been rigorously examined in previous research. Such an 

investigation can provide a better understanding of how these risk factors operate across 

the life course (from infancy to adolescence) to determine adolescent DSH risk. 

Additionally, investigations of the effect of the timing of risk factors on adolescent DSH 

can help identify sensitive periods, during which exposure to the risk factors has a larger 

impact on adolescent DSH than when the exposure occurs in other periods. Knowledge 

of the sensitive periods may not only improve the understanding of the mechanisms 

underpinning the effects of the risk factors on adolescent DSH. More importantly, it 

may also inform intervention strategies of these sensitive periods, which may need to be 

prioritised over other periods in order to enhance the cost-effectiveness of the 

interventions to reduce adolescent DSH risk (Kuh, Ben-Shlomo, Lynch, Hallqvist, & 

Power, 2003a).  

 

A life-course perspective emphasises the interactive effect of multiple risk factors on 

developmental outcomes. In particular, research evidence of the extent to which a later 

exposure ameliorates or exacerbates the negative effect of an earlier risk exposure on 

adolescent DSH risk may have important policy implications. This is because such 

knowledge provides important information of how to reduce children’s stress and build 

their resilience to pre-existing psychosocial adversities, which may hold great promise 

in reducing adolescent DSH risk (Gunnell & Lewis, 2005). However, the effect of the 

timing of the factors examined above on adolescent DSH risk remains largely unknown 

in existing literature.  
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There are several reasons that may explain why the effects of risk factors for adolescent 

DSH have not been adequately examined in a life-course perspective. First, a life-course 

perspective of the effects of risk factors on adolescent DSH requires a longitudinal 

research design to collect key information during different child developmental periods 

(e.g., childhood, adolescence). However, the majority of the previous research in this 

area is cross-sectional studies based on self-reported data. Second, from the life-course 

perspective, information of early exposures during pregnancy, infancy, and early 

childhood is particularly important in the examination of the bio-psycho-social origins 

of DSH behaviours. However, this information is difficult to capture in self-reported 

data. Third, intergenerational effect of parental risk factors such as parental psychiatric 

disorders and DSH behaviours on children plays an important role in the development 

of the children’s psychosocial vulnerabilities to DSH during adolescence. However, 

parental and familial information was not available in many previous studies in this area, 

because children were not able to provide reliable information of the parental history of 

psychiatric disorders or DSH behaviours, such as the timing of occurrence, particularly 

those that occur before the child’s birth.   

 

Additionally, DSH behaviours are repetitive in nature; therefore, secondary 

interventions constitute an important part of the DSH-related interventions, in order to 

prevent further attempts after the first onset of DSH behaviours. Existing evidence has 

shown that the first seven days after a DSH-related behaviour are a critical window for 

the occurrence of an immediate repetition of DSH behaviours (Gunnell et al., 2002). 

Risk assessment of repeating DSH within the next seven days following a DSH-related 

behaviour is important for the prevention of DSH behaviours in both the short-term and 

long-term run. However, previous research predominantly focused on DSH-related 

hospital readmissions that occur at least 30 days after the initial DSH admission. 
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Investigations examining the risk factors specifically for repeating DSH within seven 

days after the preceding DSH behaviour are therefore warranted. 

 

1.4 Developmental Periods 

The aim of this thesis was to investigate how the timing of risk factors such as parental 

psychiatric admissions and child maltreatment impact on adolescent DSH risk, and it is 

desirable from the intervention perspective in that the timing can reflect different 

periods of child development. In this section, child development in different periods that 

are normally considered in developmental psychopathology was reviewed. These child 

developmental periods include: pregnancy, infancy, childhood, and adolescence. In this 

thesis, pre-pregnancy was also considered as part of the life course, because of 

increasing evidence showing that the health and wellbeing of people of reproductive age 

influences future pregnancy and fetal outcomes (WHO, 2013). 

 

Biological parenting may commence well before pregnancy (Lane, Robker, & 

Robertson, 2014). This is because parental experiences prior to conception influence the 

development of the embryo and fetus, ultimately affecting the lifetime health of the 

child (Hochberg et al., 2011). People with poorer mental health before pregnancy are 

more likely to have a higher number of health and social issues, such as smoking, 

poorer general health (e.g., chronic illness), and receive less preconception care and 

social support, compared to people with better mental health before pregnancy  (Farr & 

Bish, 2013; Farr, Curtis, Robbins, Zapata, & Dietz, 2011; Kessler et al., 1997). Social 

and health issues experienced by women with mental health problems before pregnancy 

may have a large impact on the development of the fetus, which may elevate the risk of 

DSH behaviours among the adolescent children (Ergaz et al., 2005; Mittendorfer-Rutz 

et al., 2004). 
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In 1990, the British epidemiologist David Barker proposed the “fetal programming" 

hypothesis, whereby a stimulus or insult at a critical period of intrauterine growth has 

permanent effects on the structure, physiology, and metabolism of the child (Barker & 

Medical Research Council, 1992). Ample evidence has corroborated the Barker 

hypothesis by showing that exposure to stress and toxins in pregnancy such as prenatal 

depression, and medication use for the treatment of prenatal psychiatric disorders may 

have a lasting detrimental effect on the neuro-cognitive and social development of the 

child (Beydoun & Saftlas, 2008; Bradley et al., 1994; Robinson et al., 2011; Robinson 

et al., 2008). For example, prenatal exposure to socioeconomic disadvantage, substance 

use (McLoyd, 1998a), and domestic violence (Jasinski, 2004), have all been associated 

with restricted fetal growth, infant cognitive delay, and impaired socioemotional 

functioning (Lannert et al., 2014; McLoyd, 1998a). 

 

Perinatal exposure to environmental stress may cause epigenetic dysregulation, which 

may underlie the associations between adverse environmental exposures early in life 

and increased risk for children’s psychopathology (Bagot & Meaney, 2010). However, 

most studies have focused on the influence of maternal factors and maternal-infant 

interactions. Accumulating evidence suggests that paternal factors (nutritional, 

toxicological, and phenotypic variation) also have a large influence on children’s 

development (Curley, Mashoodh, & Champagne, 2011). Although different 

mechanisms have been proposed for the influence of exposures during prenatal and 

postnatal periods on children’s development, there has been a call for prenatal care to be 

provided in conjunction with postnatal care to parents with psychiatric disorders 

(mothers in particular) to ensure seamless prenatal and postnatal care for the best 
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possible start in life for the children (Heron, O'Connor, Evans, Golding, & Glover, 2004; 

Stein et al., 2014).  

 

Childhood is a period characterised by rapid development of central nervous system. 

Childhood is typically divided into early childhood and middle childhood. During early 

childhood, environmental exposures experienced by a child are instrumental for the 

successful development in many domains throughout the life course, including 

neurocognitive functioning and psychosocial wellbeing (Irwin, Siddiqi, & Hertzman, 

2007). Early childhood is also a crucial period for the development of attachment, 

which plays a critical role in the cognitive and emotional development during early 

years. Therefore, sensitive parenting during early childhood is vital for the children’s 

development (Suderman et al., 2012). During middle childhood, children begin to 

consolidate their gender identity (Coltrane & Adams, 2008), and their cognitive abilities 

become differentiated and stabilised (Talge, Neal, & Glover, 2007). Previous research 

has shown that childhood adversities such as parental alcohol and substance abuse, 

domestic violence, and parental separation, have a strong influence on children’s 

subsequent risk of suicide (Dunn et al., 2002a; Famularo et al., 1992; Tomison, 2000). 

 

Sawyer et al. (2012) systematically reviewed definitions for adolescence and concluded 

that people aged 10-19 years could be defined as adolescents, because this age group 

encompasses most individuals going through critical changes in biological, cognitive, 

psychological, and social domains in modern societies (Sawyer et al., 2012). 

Adolescence starts with puberty, which is a highly programmed and biologically driven 

process that affects an individual’s behavioural and emotional regulation. During 

adolescence, young people will acquire new cognitive skills (e.g., abstract thinking 

capacities), develop a clear sense of personal and sexual identity, and establish a degree 
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of emotional and social independence from their parents (Christie & Viner, 2005). 

However, adolescence is also characterised by developmental imbalance that favours 

behaviours driven by rewards (e.g., pleasure seeking) over rational decision making 

(e.g., self-control), which makes adolescents vulnerable to risk-taking behaviours 

(Blakemore, Burnett, & Dahl, 2010). In addition, young people are confronted with an 

array of developmental challenges and stressors arising during adolescence, such as 

social-role transitions, interpersonal stress (e.g., forming interpersonal relationships), 

and heightened exposure to drugs and alcohol (Lawrence, 2005). All of the stressors can 

trigger psychopathologies during adolescence, which is therefore a sensitive period for 

many mental health disorders to emerge.  

 

1.5 Aims of This Thesis 

The primary aim of this thesis was to take a life-course approach to advance the 

understanding of the developmental pathways to adolescent DSH risk, using population-

level longitudinal data to overcome the major limitations of previous research as 

mentioned above. Ben-Shlomo and Kuh (2002) defined a life-course approach to 

chronic disease epidemiology (eg, DSH) as “the study of long-term effects on chronic 

disease risk exposures during gestation, childhood, adolescence, young adulthood and 

adult life” (page 285) (Ben-Shlomo & Kuh, 2002). Life-course approaches to DSH risk 

in adolescence include studies of biological, behavioural, psychosocial risk factors, and 

intergenerational effects (Ben-Shlomo & Kuh, 2002; Gunnell & Lewis, 2005). Life 

course approaches emphasise the importance of the timing, accumulation and 

interactions between risk exposures over time.  

 

This thesis focused on three main risk factors closely associated with adolescent DSH: 

early familial social disadvantage, parental hospital admissions due to psychiatric 
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disorders or DSH behaviours, and child maltreatment. The influence of factors related to 

fetal growth status on adolescent DSH risk was also examined, because these factors 

may carry biological influence on adolescent DSH risk. To further the understanding of 

the effects of these risk factors on adolescent DSH, analyses were undertaken to 

examine adolescent DSH risk in relation to the timing of parental hospital admissions 

due to psychiatric disorders and/or DSH behaviours, as well as the timing of experience 

of child maltreatment events. According to the “critical period model” or “sensitive 

period model”, investigations of the timing of these psychosocial risk exposures may 

capture certain time frames during which an exposure has a stronger effect on the risk of 

DSH in adolescence (Eaton, 2002). In addition to the timing of maltreatment events, 

how these exposures accumulate over time to influence adolescent DSH risk was also 

investigated (see Figure 1-2). 

 

 

 

Figure 1- 2 Life-course model of risk factors for DSH in adolescence 
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Additionally, investigation was conducted to examine the interactive effect of exposure 

to social disadvantage at birth (earlier risk exposure) and exposure to parental 

psychiatric admissions during an array of subsequent developmental periods on 

adolescent DSH risk. An expanded version of the basic critical period model in the life-

course approach includes the possibility that the effect of an exposure during a critical 

early period of development on disease risk may be dramatically changed by later 

psychosocial stressors. Therefore, it is important to investigate the plausible interactive 

effects between early and later life risk factors (Kuh, Ben-Shlomo, Lynch, Hallqvist, & 

Power, 2003b). 

 

Given the fact that DSH behaviours are repetitive in nature, multiple risk factors 

specifically for hospital readmissions due to DSH within seven days after the preceding 

DSH admission were examined in this thesis. The major risk factors and the timing of 

the risk factors examined in each chapter are illustrated in Table 1-1. Chapters Three to 

Five are based on a nested case-control sample compiled from a birth cohort. Chapters 

Six and Seven are retrospective longitudinal cohort studies. The specific aims for each 

Chapter are listed below. 

 

 Chapter Three aimed to examine a range of individual and familial factors, 

including fetal growth status (i.e., birth weight by gestation, gestational age), birth 

order, early familial social circumstances (i.e., maternal age and maternal marital 

status at the time of child’s birth, maternal neighbourhood socioeconomic status 

during child’s early years), and parental health (i.e., all-cause death, psychiatric 

hospital admission, DSH-related hospital admission) on the risk of having a DSH-

related hospital admission during adolescence. 
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 Chapter Four aimed to examine whether and how the timing of parental hospital 

admissions due to psychiatric disorders and/or DSH behaviours is associated with 

the children’s risk of having a DSH-related hospital admission during adolescence. 

Four child developmental periods were considered in this chapter: pre-pregnancy, 

pregnancy and infancy, childhood, and adolescence. 

 Chapter Five aimed to examine how early exposure to high neighbourhood 

socioeconomic disadvantage and having a teen mother influence the risk of having a 

DSH-related hospital admission among adolescents whose parent has a psychiatric 

hospital admission. This Chapter examined the effects of maternal and paternal 

psychiatric hospital admissions respectively, while taking into account the timing of 

their psychiatric admissions. 

 Chapter Six aimed to examine the risk of having a DSH-related hospital admission 

among adolescents subjected to at least one substantiated child maltreatment 

allegation. This Chapter specifically examined the adolescent DSH risk in relation 

to the timing, number, and type of maltreatment allegations experienced by the 

affected adolescents. 

 Chapter Seven aimed to identify a range of risk factors for the occurrence of a 

subsequent DSH-related hospital readmission within seven days following the index 

DSH-related admission among adolescents (10-19 years) and young adults (20-29 

year) respectively. These factors included socio-demographic characteristics, self-

harm method, psychiatric co-morbidities, and history of hospital readmission for 

DSH within seven days after the preceding DSH admission.  
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Table 1- 1 Major risk factors and the developmental timing of adolescent exposure to these factors examined in each chapter 

 

 

 

Chapter Major factors     

3 Adolescent perinatal factors     

3 Birth weight by gestation     

3 Gestational age     

3 Birth order     

3, 5 Early familial social circumstances     

3, 5 
Maternal age at the time of 

child’s birth 
    

3 
Maternal marital status at the 

time of child’s birth 
    

3, 5 

Maternal neighbourhood 

socioeconomic status during 

child’s early years, as a proxy 

for early social disadvantage 

   

3, 4, 5 
Parental hospital admission due to 

psychiatric disorders 
    

3, 4 
Parental hospital admission due to DSH 

behaviours 
    

3 Parental all-cause death  

6 Exposure to child maltreatment   (0-9)  

      Pre-pregnancy                   Pregnancy (-1-0)                    Childhood (1-9)            Adolescence (10-19) 

                                                 & Infancy (0-1)   

Child developmental periods (years) 
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CHAPTER 2 Methodology 

 

2.1 Data Linkage in Western Australia (WA) 

2.1.1 Development of Data Linkage in WA  

The concept of data linkage was proposed by Dunn in 1946, and he described the idea 

of data linkage as the binding of the “Book of Life” for each person from their birth to 

death, composed of principal events in their lives (Dunn, 1946). The Western Australia 

Data Linkage System (WADLS) was initiated in 1995 and became fully operational in 

1998 (Holman et al., 2008). High quality personal identifiers exist for birth, morbidity, 

mortality, and health service data, covering the entire population in WA from 1966 

onwards. This has provided an infrastructure for linking data from different sources. Up 

till 2008, WADLS had linked over 30 population-level administrative and research data 

collections in WA, involving a historical population of 3.7 million people (dating back 

as far as 1966). Western Australia is one of only a handful of sites where information-

rich environments have been created worldwide (Roos, Menec, & Currie, 2004). 

 

After 20 years of continued collaboration between government agencies and research 

institutes, the WADLS now contains two sets of administrative data collections: the 

core data and the infrastructure data. The core data consist of health records sourced 

from Birth Registrations, Death Registrations, the Midwives Notifications System, the 

Hospital Morbidity Data System (HMDS), the Mental Health Information System 

(MHIS), the Emergency Department Data Collection (EDDC), the WA Cancer Register, 

as well as the WA Electoral Roll. The infrastructure data are sourced from other WA 

governments such as the WA Departments of Education, Housing, the Attorney General, 

Child Protection and Family Support, Corrective Services, Transport, the Disability 

Services Commission, and School Curriculum and Standards Authority. The 
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infrastructure data are also sourced from registries such as WA Registry of 

Developmental Anomalies, the State Trauma Registry, and survey, surveillance, and 

project based data. 

 

In addition, family links between genealogically-related individuals are created through 

the Family Connections Genealogical Register, based on birth, marriage and death 

registrations (dating back to 1974 for births and 1984 for other registrations). Further, 

geocoding of residential addresses is available in some data collections such as the 

Midwives Notifications System, the Hospital Morbidity Data Collection, and the Death 

Registration. Therefore, measures of socioeconomic status at a small community level 

can be drawn from the linked data to facilitate the investigations into socioeconomic 

determinants of health service use and outcomes. 

 

The linked data sets have enabled a large number of epidemiological and health service 

research projects that investigated health outcomes, evaluated medical care and health 

services, and explored aetiological pathways. More than 800 projects have made use of 

WA linked data since 1995. These projects have originated from University, 

Government, and hospital-based settings and have often involved collaborations 

between diverse research groups. Data linkage has been essential to all of these 

applications and many would have been impossible without pre-existing, systematic 

data linkage infrastructure, due to the prohibitive cost of creating once-off links between 

large numbers of records (Holman et al., 2008). 

 

2.1.2 Linkage Process 

The WA Data Linkage Branch (DLB), which locates within the WA Department of 

Health, has been established to develop and maintain the data linkage system since 1995. 
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The DLB has developed data linkage techniques to ensure the best possible matching. 

Raw data are first provided for linkage, which include demographic information such as 

name, date of birth, residential address, sex, record date, and unique identifiers (e.g., 

hospital unique medical record number of electoral number). This demographic 

information is cleaned and extracted for linking records from different sources that 

belong to the same person. Where the unique identifiers are not available across all 

information sources, alternative personal information is compared using the 

probabilistic matching method, in order to calculate the likelihood of multiple records 

belonging to the same person, place or event. As a result, some links pass as automatic 

matches, some are automatic rejections, and some fall into a “grey area” in between 

where links are manually checked for validity. The linked records are assigned an 

identical “chain number” (i.e., the identifier assigned by the DLB to records that have 

been linked together, namely, records that have been identified to belong to the same 

person), which is stored in a separate database. Finally, de-identified linkage keys are 

created by encrypting the “master ID” for all of the linked records identified to belong 

to the same person before the data are released to researchers. The linkage accuracy has 

been evaluated and was shown to be above 99% with only 0.11% of invalid and missed 

links (Holman, Bass, Rouse, & Hobbs, 1999; Tromp, Ravelli, Bonsel, Hasman, & 

Reitsma, 2011). This statistic reflects the linkage accuracy before September 1996, a 

period of time which partially covers the study period in this thesis (i.e., 1981- 2011). 

 

2.2 Advantages of Data Linkage for Epidemiologic Studies 

Linking existing data has proven to be an innovative and cost-effective alternative to 

performing de novo longitudinal studies and other traditional approaches (e.g., cross-

sectional) to epidemiologic and health services research (Holman et al., 2008). It is 

relatively inexpensive, using existing and available data. The linkage of population-
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level data across government departments and disciplines offers a number of important 

advantages compared to other research designs.  

 

First, data for linkage are sourced from administrative records routinely collected over 

many years, covering large populations, which allows more in-depth investigations into 

relatively rare outcomes (e.g., hospital admission related to DSH) and adequate 

statistical power for robust analyses (Stanley, Glauert, McKenzie, & O'Donnell, 2011). 

Population-level data collections include people at highest risk who are less likely to 

participate in surveys or cohort studies, thus minimising selection bias due to non-

participation or loss to follow-up.  

 

Second, administrative data are collected with standardised protocols and assessments, 

administered by qualified personnel, which helps maximise the accuracy in the 

identification of risk exposures. For example, diagnosis of psychiatric disorders is 

clinically verified and recorded with the International Statistical Classification of 

Diseases and Related Health Problems (ICD) codes by health professionals. 

Additionally, child maltreatment allegations are investigated and substantiated by 

trained social workers. 

 

Third, linkage of cross-jurisdictional datasets enables the identification of various 

biological, psychological, and social risk factors that cannot be easily captured in 

surveys. These factors include not only early health status (e.g., birth weight, gestational 

age), but also early social experiences, such as socioeconomic status of the residential 

area in which a child lived during the early years, and parental marital status. These 

various early life exposures lay the foundation for optimal child development. Further, 

data linkage allows for both identification and protection of sensitive information which 
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can be difficult to collect via survey methods, such as data on mental health disorders 

and child maltreatment. 

 

Fourth, data linkage assembles life-course events in a chronological order more 

accurately than survey data, which establishes the temporal relationship for causal 

inferences. Additionally, risk exposures can be identified in different child 

developmental periods; therefore, the effects of the timing of these risk exposures can 

be examined. 

 

Last but not the least, genealogical linkage allows the identification of parental risk 

exposures and hence the investigation of intergenerational effect of parental risk 

exposures on children’s development. Importantly, with data linkage, parental risk 

exposures in different child developmental periods can be identified, which is 

particularly useful in the identification of sensitive periods during which parental 

influence matters more to children’s development.  

 

2.3 Specific Datasets Used in This Thesis 

2.3.1 Vital Statistics – WA Department of the Attorney General 

2.3.1.1 Birth Registrations 

Birth Registrations data are collected by the WA Department of the Attorney General 

and the register has been operational since 1974. The WA Births, Deaths and Marriages 

Registration Act 1998 (the Act) requires the notification of the birth of a child by the 

CEO or the general manager of the hospital, or the doctor or the midwife responsible for 

the professional care of the child’s mother at the time of the birth, or otherwise any 

person in attendance at the birth is responsible for the notification. When a child is born 

in the State, the notification must be made within one month of the birth. The Act states 
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that the registration of a birth must be completed within 60 days of the birth. The Act 

also requires both parents to sign the form, but may accept a form signed by one parent 

if it is deemed impractical for the other parent to sign (for reasons including death, 

disappearance, ill health or unavailability, or the need to avoid unwarranted distress to 

obtain both parents’ signatures). The birth registration includes information related to 

infant growth status (e.g., birth weight, gestational age), parental socio-demographic 

status at the birth (e.g., parental age, country of birth, and the number of previous 

children).  

 

2.3.1.2 Death Registrations 

Death Registrations data are collected by the WA Department of the Attorney General 

and have been collected since 1969. The Act requires the certificate of cause of a 

person’s death to be provided by the doctor responsible for the person’s medical care 

immediately before the death, or responsible for examining the person’s deceased body. 

The responsible doctor must certify the cause of the death on an approved form within 

48 hours of the person’s death. The death certificate needs to be notified within 14 days 

of the death. The Act requires the registration of the death of a person if the person dies 

in the State, or if a court or a coroner orders that the death be registered in this State, or 

if the person dies en route to WA. A coroner must hold an inquest into the 

circumstances of the suspected death of a person and the cause of the death, if the 

coroner finds that the death of the person has been established beyond all reasonable 

doubt. The death registration includes information related to the date of death, place of 

death, and the cause of death encoded into the ICD codes. 
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2.3.2 Health Datasets – WA Department of Health 

2.3.2.1 Midwives’ Notification System (MNS) 

The MNS was introduced in WA in 1974, and the MNS data provide all birth-related 

information for all stillborn and liveborn babies over 400 grams in weight or at least 20 

weeks in gestation in WA. Information is reported by the attending midwives at all 

hospitals or home births, and checked for completeness and validity through a multi-

step process to ensure high quality (WA Department of Health, 2013). The MNS data 

include detailed information regarding pregnancy, labour, and delivery. It contains 

maternal socio-demographic characteristics, such as age and marital status at the child’s 

birth, ethnic origin, Aboriginality, and socioeconomic status of the area where the 

mother resided at the birth of the child. There is also detailed information about the 

infant’s growth status, such as birth weight, birth length, head circumference, and Apgar 

scores.  

 

Administrative data used in this thesis were collected across a long period of time and 

involved a considerable number of people and medical events, thus it is impossible to 

undertake quality checks of the accuracy of these records. However, validation studies 

have been implemented by the WA Department of Health to examine the reporting 

accuracy of the main exposure variables in the MNS data in 1986, 1992, and 2005. In 

these three validation studies, a small number of birth records (1.3-2% of all the birth 

records that occurred in each year) were selected from the MNS (Downey, 2007; Gee & 

Dawes, 1994; Hill, 1987). Medical records were used as the gold standard, and these 

records included obstetric and neonatal information. In general, the accuracy (the 

proportion of records correctly reported according to the gold standard) was found to be 

high for the main exposure variables examined in this thesis, as shown in Table 2-1. 

Therefore, the misclassification bias/error is expected to be low for the main exposure 
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variables identified from the MNS (e.g., maternal age, maternal marital status, maternal 

neighbourhood socioeconomic status, gestation, birthweight by gestation). 

 

Table 2- 1 Reporting accuracy of main exposure variables in MNS dataset  

Variable 
Purpose in the identification 

of exposure variables 

Proportion records correct (%) 

Year 1986, 

n=308 

Year 1992, 

n=508 

Year 2005, 

n=525 

Maternal demographic variables 

Residential address 
To determine maternal 

neighbourhood SES 
99.4% 99.2% 97.7% 

Date of birth 
To identify maternal age at 

childbirth 
99.4% 99.6% 98.7% 

Current marital status 
To identify maternal marital 

status at childbirth 
98.4% 96.7% 92.8% 

Race/Ethnicity To determine the child’s race 99.6% 98.6% 94.1% 

Pregnancy variables for the calculation of birth order 

N. of previous pregnancies 

Calculation of birth order 

95.5% 95.3% 97.9% 

N. of previous children now 

living 
99.4% 99.4% 98.9% 

N. of previous children born 

alive no dead 
100% 99.4% 99.0% 

N. of previous children 

stillborn 
100% 99.6% 99.0% 

Baby variables 

Date of birth 
To identify maternal age at 

childbirth 
99.7% 100% 98.9% 

Sex   100% 98.8% 99.0% 

Liveborn/stillborn 
To identify individuals born 

alive 
n/a 100% 99.6% 

Birthweight  
To identify birthweight by 

gestation 
100% 99.4% 97.7% 

Estimated gestation 
To identify birthweight by 

gestation and gestational age 
79.4% 92.1% 89.1% 

 

2.3.2.2 Hospital Morbidity Data System (HMDS) 

The HMDS is one of the largest data collections of the WA Department of Health, and 

it includes all admission records that occurred in both public and private hospital 

inpatients since 1970. Hospital morbidity information is required to be submitted to the 

HMDS within varying lengths of time since the discharge of a patient from hospital, 

depending on whether a hospital is public or private, or whether or not a hospital is in 

remote rural area. For public hospitals, morbidity information usually needs to be 

submitted within four weeks of discharge. All the inpatient information submitted to 

HMDS needs to be validated in order to maintain the high quality of information. The 
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Inpatient Data Collections Unit (IDC) is responsible for routine quality control. For 

example, the IDC reviews submitted records and returns edits on unexpected values for 

a data item to the hospitals for further review, confirmation, or update. The IDC also 

implements state-wide quality assurance reviews on a regular basis (e.g., hospital visits) 

to ensure the coding standards (Department of Health WA, 2011). 

 

Each record in the HMDS includes inpatient socio-demographic characteristics (e.g., 

age, sex, geographic location and residential area), dates of admission and discharge of 

an inpatient episode, and diagnostic information. The diagnostic information includes 

one principal diagnosis, up to four co-diagnoses, and up to twnety additional diagnoses. 

The principal diagnosis is defined as the health condition chiefly responsible for 

hospitalisation. A co-diagnosis is defined as the health conditions which are associated 

with the principal diagnosis and may explain the relationship between principal 

diagnosis and subsequent additional diagnosis. An additional diagnosis is defined as the 

health conditions coexisting with the principal diagnosis or arising during the hospital 

stay. The HMDS also includes the external cause of injury, which contains the 

environmental event, circumstance and other conditions that caused the injury, 

poisoning or adverse effect.  

 

All the diagnostic information is coded according to the International Statistical 

Classification of Diseases and Related Health Problems (ICD). As the HMDS has been 

collecting health information since 1970, several versions of the ICD have been 

implemented over time (Table 2-2). 
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Table 2- 2 ICD versions implemented in different periods 

ICD Abbreviation  ICD Name Years of Implementation 

ICD – 8 ICD – 8th Revisions January 1970 - December 1978 

ICD – 9 ICD – 9th Revisions January 1979 - December 1987 

ICD – 9 – CM  
ICD – 9th Revisions, Clinical 

Modification 
January 1988 – June 1999 

ICD – 10 – AM  
ICD – 10th Revisions, Australian 

Modification 
July 1999 – the present 

 

2.3.2.3 Mental Health Information System (MHIS) 

The MHIS includes mental health records of all clients of public mental health services 

(including both inpatient and outpatient services), as well as private inpatient services, 

dating back to 1966. Inpatient records are collected through mental health wards in 

general hospitals, community accommodation support programs, and community 

residential facilities. Outpatient records are sourced from psychiatric clinics, triage 

services, community mental health centres, outreach programs, and rehabilitation 

programs. The MHIS contains information regarding patient socio-demographic 

characteristics, start and end dates of an episode, and the primary diagnosis encoded 

into the ICD codes.   

 

2.3.2.4 Emergency Department Data Collection (EDDC) 

The EDDC contains records of all emergency department contacts in all public hospitals, 

as well as private hospitals which are under contract with the WA government. Records 

in the EDDC data date back to 2002. The EDDC captures information about patients’ 

socio-demographic characteristics and residential locations, presentation date and time, 

and triage category. The EDDC includes a final diagnosis at discharge from an 

emergency department, which is the health condition chiefly responsible for an acute 

episode. This final diagnosis is encoded into the ICD codes. There are two other 

symptom-related fields in the EDDC data: “presenting problems” and “human intent of 

injury”, which provide additional information related to the acute health conditions. 
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These two fields are recorded using coding systems that are different from the ICD 

codes. The EDDC dataset is particularly useful for this project, because emergency 

department is the first point of contact for the majority of DSH-related hospital 

presentations. 

 

2.3.3 Department for Child Protection and Family Support Data (CPFS) 

In Australia, statutory child protection is the responsibility of state and territory 

governments. Reports of concern about a child’s need for protection can be made by 

community members, professionals (e.g., police, school personnel, and health 

practitioner), the children themselves, their parents, or another relative. Reports that are 

related to child abuse and neglect deemed to require further actions will be assessed 

through the child protection statutory processes, including investigations and 

substantiations. Investigations are the process whereby the CPFS obtains more details 

about the degree of harm and the protective needs of a child who is subjected to a 

notification, in order to determine whether the notification is “substantiated” or 

“unsubstantiated”. A substantiated allegation means that there is sufficient reason to 

believe that the child has been, is being, or is likely to be abused, neglected or otherwise 

harmed. The CPFS will then attempt to ensure the safety of the child through an 

appropriate level of continued involvement, including the provision of support services 

to the child and family (Australian Institute of Health and Welfare, 2015). Mandatory 

reporting of child sexual abuse has been implemented in WA since 2004 (Government 

of Western Australia Department for Child Protection, 2008). People involved in the 

mandatory reporting include doctors, nurses and midwives, police officers, teachers, and 

boarding supervisors. 
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The CPFS data collections have been in operation since 1990, and the date of the latest 

record provided by the Data Linkage Branch (DLB) at the time of data request for this 

thesis is 5th March 2010. This dataset contains information regarding the start date of a 

child concern report, the primary type and other types of maltreatment involved in an 

allegation, and socio-demographic characteristics of the child and their families. 

 

Table 2- 3 Summary of all linked datasets used in this thesis 

Dataset name 
Earliest year 

in operation 
Record characteristics 

Birth Registrations 1974 
Birth information of all individuals born 

in WA 

Death Registrations 1969 
Death information of all individuals 

who died in WA 

Midwives’ Notification System 

(MNS) 
1974 

Midwives notifications of all 

individuals born in WA 

Hospital Morbidity Data System 

(HMBS) 
1970 

Inpatient records from all public and 

private hospitals in WA 

Mental Health Information System 

(MHIS) 
1966 

Mental health related contacts in public 

hospitals and private hospitals (inpatient 

only) in WA 

Emergency Department Data 

Collection (EDDC) 
2002 

Emergency department contacts in all 

public hospitals, and private hospitals 

under contract with the WA government 

Department for Child Protection 

and Family Support (CPFS) data 
1990 

Contacts with child protection agencies 

in WA  

 

2.4 Definition of Adolescence 

In this thesis, adolescence is defined as 10-19 years of age, which is in line with the 

definitions for adolescence used by relevant international organisations, such as World 

Health Organization (WHO) and the UNICEF (UNICEF, 2012a; WHO, 2014a). In its 

recent report Health for the World’s Adolescents: A Second Chance in the Second 
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Decade, the WHO states that adolescence is a key phase of human development. The 

rapid biological and psychosocial changes that take place during the second decade 

affect every aspect of adolescents’ lives. These changes make adolescence a unique 

period in the life-course in its own right, as well as an important time for laying the 

foundations of good health in adulthood (WHO, 2014a).  

 

2.5 Study Populations 

2.5.1 Source Populations 

2.5.1.1 Birth Cohort 

The source population for this thesis included all individuals born alive in Western 

Australia between the years 1981 and 2001 (inclusive), referred to as “cohort children”. 

All individuals in this birth cohort were retrospectively followed up from birth to the 

year 2011 (inclusive). All the records in the datasets used in this thesis were linked for 

all cohort children from birth to the year 2011. 

 

2.5.1.2 Parental Linkage 

The linkage between the cohort children and their parents was established for this thesis. 

Information about parental death and hospital admissions related to mental health 

disorders or DSH was sourced from the HMBS, the MHIS, the EDDC, and the Death 

Registrations. Parental records were available from the date of the first operation of 

each dataset (see Table 2-3) to the year 2011 (inclusive). 

 

2.5.1.3 Incidence Cohort 

The incidence cohort included all DSH-related hospital admissions and deaths that 

occurred among adolescents (10-19 years) and young adults (20-29 years) in WA 

between the years 2000 and 2011 (inclusive). Records in the incidence cohort were 
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sourced from the HMBS, the MHIS, the EDDC, and the Death Registrations. DSH-

related hospital admissions and deaths were defined according to ICD codes (see Table 

2-3). This incidence cohort included a total of 16,966 DSH-related incidents. More 

details are provided in Chapter Seven. 

 

2.5.2 Study Populations for Each Chapter 

Different subsets of the source populations were compiled for different chapters 

according to the study aims. Chapters Three to Five aimed to estimate the effects of 

parental mental health related hospital admissions and early social disadvantage on 

adolescent DSH risk, and a nested case-control sample was created to fulfil the research 

aims of these studies. Nested case-control design with incidence density sampling 

strategy has been widely used in previous studies of DSH and suicide (Christiansen & 

Jensen, 2009; King et al., 2015; Mittendorfer-Rutz, Rasmussen, & Wasserman, 2008; 

Qin, Agerbo, & Mortensen, 2002). This is due to the fact that it is possible to make the 

length of exposure period (from birth) comparable between cases and controls, and this 

may help reduce survivor treatment bias (i.e., time-dependent bias; or immortal time 

bias) (Holman, 2011). Furthermore, this research design improves computational 

efficiency while maintaining adequate statistical power in estimations (Miettinen, 1976; 

Prentice, 1986). In Chapter Six, a subset of the birth cohort was used to examine 

longitudinally the cumulative incidence of DSH among children with or without a 

history of child maltreatment, because the association between child maltreatment and 

adolescent DSH requires a rigorous longitudinal investigation. The two study 

populations derived from birth cohort were further illustrated in Figure 2-1. The 

incidence cohort including DSH-related hospital admissions was analysed in Chapter 

Seven to examine the risk factors associated with a reoccurrence of a DSH-related 

hospital admission.  



48 

 

 

Given that DSH-related hospital admission is a relatively rare event with the prevalence 

being less than 2% among adolescents (Christoffersen et al., 2003; Hawton, Saunders, 

et al., 2012), a nested case-control sample was then compiled from the birth cohort to 

improve the computational efficiency. In the nested case-control sample, only non-

Aboriginal cohort children were included, because there are substantial differences in 

the socio-demographic characteristics between Aboriginal and non-Aboriginal 

populations in Australia. The cases include all non-Aboriginal cohort children who had 

at least one recorded DSH-related hospital admission between the 10th and the 20th 

birthday that occurred no later than the year 2011 (n=7,151). For each case, twenty 

individuals were randomly sampled from the birth cohort to match the case by sex and 

the year of birth (controlling for cohort effect) using incidence density sampling strategy. 

That is, for each case, all twenty matched controls must have had no DSH-related 

hospital admission or death records by the time the case had the first DSH-related 

hospital admission record. This means all the matched controls were sampled from the 

risk set at the time of the occurrence of the case’s first DSH-related hospital admission. 

Therefore, the exposure period for the cases was from birth to the first recorded DSH-

related hospital admission; and the exposure period for the controls was from birth to 

the first recorded DSH-related hospital admission of the matched cases. The distribution 

of the risk factors of interest during the exposure period were then retrospectively 

examined and compared between the cases and the controls.  

 

  



49 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2- 1 Two study populations derived from the birth cohort 

 

2.6 Identification of DSH-related and Psychiatric Hospital Admissions 

All DSH-related hospital admissions were identified according to the ICD codes listed 

in Table 2-4. The identification follows the convention in previous studies to include the 

“event of undetermined intent” to take into account possible under-recording due to the 

misclassification of DSH in clinical settings (Cantor, McTaggart, & De Leo, 2001). 

There is evidence showing that “official statistics markedly underestimate the true rates 

of suicide, especially in children and adolescents, with some apparent suicide deaths 

being recorded as open verdicts, accidents or misadventure” (Hawton & Fortune, 2008). 

Research has suggested that reliance on suicide verdicts (code for determined self-harm 

intent) alone may result in a serious underestimation: the number of actual suicide cases 

may be underestimated by 65% (Gosney & Hawton, 2007). In Australia , government 

Birth cohort (described in section 2.5.1.1) 

All individuals born alive in WA between 1981 and 

2001 (inclusive) – cohort children 

Nested case-control subsample 

Cases: All individuals who had at least one 

DSH-related hospital admission before the 20th 

birthday or the year 2011 (inclusive), whichever 

came first (n=7,151). 

Controls: Twenty individuals were randomly 

selected from the birth cohort, and matched to 

each case, by year of birth and sex using 

incidence density sampling strategy 

(n=143,020) 

Retrospective sub-cohort  

All individuals born between the years 1986 and 

2000 (inclusive), who were followed up from 

birth to the first recorded DSH-related hospital 

admission, death, 20th birthday, and 5th March 

2010, whichever came first (n=373,074). 

Only individuals who were identified as non-

Aboriginal were analysed in Chapters 3-5, 

given the substantial differences in the socio-

demographic distribution between Aboriginal 

and non-Aboriginal children in Australia.  

The entire retrospective sub-cohort was 

analysed in Chapter 6 (n=373,074). 
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reports of suicide and DSH also take “undetermined intent” into account, because 

“consideration of all deaths due to a particular mechanism can sometimes give useful 

insights into the number of suicide deaths, for example because numbers of cases with 

undetermined intent, if large, can be relevant to interpretation of the suicide numbers” 

(Harrison & Henley, 2014). The main findings in each chapter were examined and 

compared by including and excluding records coded as “events with undetermined 

intent”, and there is no substantial difference between these results. 

 

All psychiatric hospital admissions were identified with ICD codes (ICD-8/9/9-CM: 

290-319, ICD-10-AM: F01-F99). All DSH-related and psychiatric hospital admissions 

records were sourced from the HMBS, the MHIS, the EDDC, and Death Registrations. 

 

Table 2- 4 ICD codes for the identification of DSH-related hospital admissions 

Description ICD Version ICD Codes 

Self-harm and sequelae of 

intentional self-harm 

ICD-8 / ICD-9/ ICD-9-CM E950-E959 

ICD-10-AM X60-X84, Y87.0 

Event of undetermined intent 

and sequelae of event with 

undetermined intent 

ICD-8 / ICD-9/ ICD-9-CM E980-E989 

ICD-10-AM Y10-Y34, Y87.2 

 

2.7 Statistical Analysis 

Different statistical methods were applied in different chapters according to the study 

design and aim. Conditional logistic regression analysis was conducted in Chapters 

Three to Five, where the study was a nested case-control design. Cox regression 

analysis was undertaken in Chapter Six due to its longitudinal cohort design. In Chapter 

Seven, generalised estimating equations (GEE) models were used to adjust for the 

clustering of DSH within the same person. Details of the statistical methods were 

described in each specific chapter. P<0.05 was considered statistically significant, using 

two-sided testing. All data management and analyses were conducted using SAS® (EG) 

statistical software version 6.1 (SAS Institute Inc., Cary, NC, USA). 
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2.8 Common Covariates 

A range of factors were analysed as covariates in Chapters Three to Six for different 

analytic purposes. These factors included fetal growth status, early familial social 

factors, parental mental health related hospital admissions, parental DSH-related 

hospital admissions, and children’s history of mental health related hospital admissions. 

Previous research has also shown the association between parental death and increased 

risk of DSH in children, therefore parental death was included as a plausible confounder 

in this thesis (Jakobsen & Christiansen, 2011; Pitman, Osborn, King, & Erlangsen, 

2014). However, parental death was not analysed as a primary risk factor as it was 

beyond the main focus of this thesis. These factors were treated categorically in all 

analyses, because most of the factors were recorded as discrete data. Further, a linear 

relationship between the factors and adolescent DSH risk has not been found in 

previous studies (e.g., the risk for adolescent mental health disorders may not change 

linearly with maternal age at child birth). The categorical values, analytic purposes, and 

the location in the source datasets in relation to these factors are summarised in Table 2-

5. 

 

The Index of Relative Socioeconomic Disadvantage (IRSD) developed by the 

Australian Bureau of Statistics was employed as the measure for the socioeconomic 

disadvantage of the neighbourhood where a mother resided at the time of the child’s 

birth (Australian Bureau of Statistics, 2008). The neighbourhood referred to a census 

collection district containing approximately 250 households. The IRSD score 

summarises a wide range of socioeconomic disadvantage of the households in a census 

collection district, including low income (e.g., less than 3rd decile of population income 

distribution), low education (e.g., no post-school qualifications for people older than 15 
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years), unemployment and unskilled occupation. Each census district area was given an 

IRSD score ranging from one to ten (integers only), representing the most 

disadvantaged (10% of all areas) to the least disadvantaged (10% of all areas). The 

IRSD score was linked to the Midwives’ Notification System (MNS) through geocoding, 

allowing the identification of maternal neighbourhood socioeconomic disadvantage 

during children’s early years. The IRSD score was categorised into six levels as shown 

in Table 2-4. In this thesis, the IRSD score was used as a proxy for the socioeconomic 

disadvantage at the family level (or familial socioeconomic disadvantage) during the 

child’s early years. This is because the majority of families with lower financial 

resources can’t afford to live in a high socioeconomic area.    

 

2.9 Ethical Approval 

This thesis received ethical approval from the Department of Health Human Research 

Ethics Committee (2012 / 77), the University of Western Australia Human Research 

Ethics Committee (RA / 4 / 1 / 6233), and the Western Australian Aboriginal Health 

Information and Ethics Committee (474).  
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Table 2- 5 Categorical values, analytic purposes and the location in the datasets for all common covariates 
Factor Categorical Values Analytic Purpose Dataset 

Birth weight by gestational age 

 <10% (small for gestational age: SGA) 

 10-25% 

 25-50% 

 50-75% 

 75-90% 

 >=90% (large for gestational age: LGA) 

 Main factor in Chapter 3 

 Covariate in Chapters 4-6 
Midwives’ Notification System 

Gestational age (weeks) 

 20-36 (pre-term birth) 

 37-41 (term birth) 

 42-45 (overdue birth) 

 Main factor in Chapter 3 

 Covariate in Chapters 4-6 
Midwives’ Notification System 

Birth order 

 1 

 2 

 3-4 

 5+ 

 Main factor in Chapter 3 

 Covariate in Chapters 4-6 
Midwives’ Notification System 

Maternal marital status at the child’s birth 

 Unmarried  

 Divorced/Separated/Widowed 

 Married/De facto 

 Main factor in Chapter 3 

 Covariate in Chapters 4-6 
Midwives’ Notification System 

Maternal age at the child’s birth 

 < 20 (teenage motherhood) 

 20-24 (young motherhood) 

 25-34 

 35-39 

 >=40 

 Main factor in Chapters 3 and 5 

 Covariate in Chapters 4 and 6 
Midwives’ Notification System 

Maternal neighbourhood socioeconomic 

status during the child’s early years, as a 

proxy for early social disadvantage 

 <10% (the most disadvantaged) 

 10-25% 

 25-50% 

 50-75% 

 75-90% 

 >=90% (the least disadvantaged) 

 Main factor in Chapters 3 and 5 

 Covariate in Chapters 4 and 6 
Midwives’ Notification System 

Parental all-cause death 
 None of the parents died 

 At least one parent died 

 Main factor in Chapter 3 

 Covariate in Chapters 4-6 
Death Registrations 

Parental mental health related hospital 

admissions 

 No parents 

 Any parents (by parent’s gender in Ch5) 

 Main factor in Chapters 3-5 

 Covariate in Chapter 6 

the HMDS, the MHIS, the 

EDDC, Death Registrations 

Parental DSH related hospital admissions 
 No parents 

 Any parents  

 Main factor in Chapters 3-4 

 Covariate in Chapter 5-6 

the HMDS, the MHIS, the 

EDDC, Death Registrations 

Children’s history for mental health related 

hospital admissions 

 No history 

 With a history 
 Potential mediator in all analyses 

the HMDS, the MHIS, the 

EDDC, Death Registrations 
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CHAPTER 3 Influence of Exposure to Perinatal Risk Factors and Parental Mental 

Health Related Hospital Admission on Adolescent DSH Risk  

 

3.1 Abstract  

Deliberate self-harm (DSH) is a major public health issue among adolescents, and the 

aetiologies of DSH are complex, as they involve a range of biological, psychological, 

and social factors. However, few studies have had the ability to examine all of these 

factors together. Simultaneous investigation of bio-psycho-social risk factors allows for 

more robust estimation of the independent effect of a specific risk factor, by adjusting 

for a more complete set of confounders and mediators. Such investigations help 

determine the mechanisms underlying the effects of these multifaceted risk factors on 

adolescent DSH, which in turn may have important policy implications. Three sets of 

factors for adolescent DSH risk were examined in this study. These were 1) fetal growth 

status and birth order, 2) early familial social factors, and 3) parental hospital 

admissions due to psychiatric disorders or DSH, and parental all-cause death. 

Conditional logistic regression was used for data analysis, with progressive adjustment 

performed to show how the effect of a specific risk factor on adolescent DSH risk 

changed with an increasing number of covariates being adjusted for. This study 

identified perinatal biological and social risk factors including overdue birth (aOR=1.32, 

95%CI: 1.10-1.57), high birth order ≥ 2 (aOR=1.20-1.53), single (aOR=1.52, 95%CI: 

1.24-1.87) or teen (aOR=1.37, 95%CI: 1.22-1.53) motherhood, high neighbourhood 

socioeconomic disadvantage (aOR=1.16, 95%CI: 1.04-1.28), as well as parental 

psychiatric (aOR=1.18-1.43) and/or DSH-related (aOR=1.38-2.11) hospital admissions. 

Further, parental psychiatric and/or DSH-related admissions and children’s psychiatric 

admissions, in particular, largely attenuated the effects of perinatal social factors but not 

the biological factors on adolescent DSH risk. These results highlight the importance of 
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taking joint action, involving both health and social services, in the prevention of 

adolescent DSH. 

 

3.2 Introduction 

Deliberate self-harm (DSH) refers to behaviours performed intentionally to cause 

physical or psychological injuries to oneself, regardless of suicidal intent (Nock, 2010). 

It is a major public health issue in adolescents and young people, affecting 17% of those 

aged between 15 and 24 years in Australia (Martin et al., 2010), which is similar to the 

prevalence of DSH in other countries (Muehlenkamp, Claes, Havertape, & Plener, 

2012). DSH in adolescence is also a strong predictor for suicidal death in adulthood 

(Hawton & Harriss, 2007).  

 

Research has shown that 12-20% of all DSH episodes result in hospital admissions due 

to the urgent need for medical treatment (Hawton, Rodham, Evans, & Harriss, 2009; 

Pages, Arvers, Hassler, & Choquet, 2004). Previous studies have shown that 

adolescents with DSH-related hospital admissions tend to have higher suicidal intent, 

poorer social support, more violent and disruptive behaviours, and an increased use of 

illicit drugs, compared to their adolescent peers with DSH behaviours who do not end 

up in hospital (Groholt, Ekeberg, Wichstrom, & Haldorsen, 2000; Hawton et al., 2009; 

Pages et al., 2004; Rodham et al., 2004). Hospitalised DSH behaviours therefore 

represent the severe end of the spectrum of DSH behaviours.  

 

DSH has been associated with a range of biological, psychological, and social risk 

factors (Hawton, Saunders, et al., 2012). However, recall bias, under-reporting due to 

perceived stigma, and the lack of a clinically validated diagnosis of psychiatric 

disorders and DSH have limited the capacities of survey studies to examine the 
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influence of important perinatal exposures on subsequent DSH risk in adolescence. The 

use of linked administrative data is starting to shown great promise in terms of 

understanding the complex aetiologies of DSH, and has many advantages (Stanley et al., 

2011). First, study samples are drawn from whole populations to minimise selection 

bias and improve the robustness of estimation with a large sample size. Second, data are 

collected on a routine basis over many years, capturing risk exposures during early life 

stages such as the perinatal period. Third, data linkage is sourced from hospital records, 

whereby diagnosis is clinically verified for psychiatric conditions. Fourth, data linkage 

assembles life-course events more precisely in chronological order, thus establishing a 

time sequence for making causal inferences. Fifth, data linkage enables genealogical 

linkage to allow for the investigation of the intergenerational effect of parental risk 

factors, which is difficult to capture in surveys.  

 

Previous studies based on linked administrative records have identified three groups of 

risk factors for DSH behaviours. The first group is fetal growth restriction and high 

birth order. Low birth weight (i.e., < 2.5 kg) has been identified in several studies as a 

risk factor for suicide in early adulthood (Mittendorfer-Rutz et al., 2004; Riordan et al., 

2006). High birth order has been linked with increased risk of DSH (Agerbo et al., 2002; 

Bjorngaard et al., 2013; Christoffersen et al., 2003). The second group is familial social 

disadvantage, which plays an important role in the developmental pathways to DSH 

behaviours. These factors mainly include teenage motherhood (Christoffersen et al., 

2003; Mittendorfer-Rutz et al., 2004; Riordan et al., 2006), parental socioeconomic 

disadvantage characterised by low educational attainment and unemployment and 

unskilled occupational status, and parental marriage breakdown (Agerbo et al., 2002; 

Bjorngaard et al., 2013; Riordan et al., 2012). The third group of risk factors includes 

familial history of psychiatric disorders and/or DSH behaviours. Researchers found that 



57 

 

the children of parents with psychiatric disorders or DSH behaviours are more likely to 

have DSH behaviours (Agerbo et al., 2002; Gureje et al., 2011; Qin et al., 2002).  

 

The majority of these studies focused on DSH risk among young people or adults, rather 

than on adolescents, aged between 10 and 19 years, specifically. Previous studies 

clearly demonstrate that adolescence is the period where DSH behaviours start to 

develop and peak. This is followed by a gradual decline in adulthood (Moran et al., 

2012; Serafino et al., 2000). Unlike DSH behaviours in adulthood, DSH behaviours 

among adolescents are usually non-suicidal (Owens et al., 2002); however, without 

appropriate interventions, adolescents with DSH behaviours are much more likely to 

have suicidal attempts during adulthood than those without DSH behaviours (Hawton & 

Harriss, 2007). Therefore, it is important to examine the effects of the three groups of 

risk factors mentioned above for adolescent DSH behaviours, as these may provide 

insight into the bio-psycho-social origins of DSH. 

 

To date, few studies have used linked data to investigate all three groups of risk factors 

simultaneously. The lack of research may have limited the robustness of the estimated 

independent effect of the risk factors, and led to a limited understanding of the 

mechanisms that underpin the effects of these risk factors on adolescent DSH risk. For 

example, studies investigating the effects of restricted fetal growth on DSH risk have 

not taken into account parental history of psychiatric disorders, which affect both fetal 

growth and adolescent DSH. Therefore, the extent to which parental psychiatric 

disorders account for the effect of fetal growth restriction on adolescent DSH remains 

unknown (O'Keane & Marsh, 2007). More importantly, the majority of research in this 

area adjusted for all plausible confounders or mediators simultaneously, and thus 

important confounders or mediators could not be clearly identified. This may restrict the 
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understanding of the aetiological pathways that link risk factors to adolescent DSH, 

which may have limited the development of appropriate intervention strategies to 

reduce adolescent DSH risk. 

 

This study aimed to bridge the gap in the existing literature by focusing on the three 

main groups of risk factors simultaneously (i.e., fetal growth restriction and birth order, 

early social disadvantage, and parental mental health disorders and death) to identify the 

risk factors that may specifically predict the occurrence of DSH-related hospital 

admissions during adolescence. This study was based on population-level 

administrative linked data, which overcame the major limitations inherent in surveys. 

Sequential adjustment for covariates in the regression analyses was performed to 

determine the important covariates when examining the effects of the risk factors on 

adolescent DSH.  

 

3.3 Methods 

3.3.1 Record Linkages 

This study was based on the linkage of health-related data routinely collected by 

government agencies in Western Australia (WA). Datasets linked in this study included: 

the Midwives Notification System (MNS) and the Birth Registrations including all 

births in WA; the Hospital Morbidity Data System (HMDS) including inpatient 

admissions (including psychiatric inpatients) in all hospitals in WA; the Mental Health 

Information System (MHIS) including psychiatric outpatients in public hospitals; the 

Emergency Department Data Collection (EDDC) including emergency department 

presentations in all hospitals which are under contract with the WA government; and the 

Death Registrations including all deaths registered in WA. All the data collections date 

back to 1980 or earlier, except for the EDDC which has records that are back to 2002. 
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The Mental Health Information System includes records that date back to 1966. More 

information can be found in Chapter 2. 

 

3.3.2 Study Population  

Data from the Midwives’ Notification System and Birth Registrations were utilised to 

establish the source population, which was a birth cohort including all individuals born 

alive between 1981 and 2001 in WA and who were identified as non-Aboriginal 

(n=244,104 males, n=230,756 females). Given that hospitalised DSH is a rare event, 

with the prevalence being less than 2% (Christoffersen et al., 2003; Hawton, Saunders, 

et al., 2012), a nested case-control sample was derived from the source population to 

improve the computational efficiency. Cases consisted of all the individuals (aged 10 to 

19 years) who were identified to have a DSH-related hospital admission that occurred 

no later than the year 2011 (n=7,151). Each case was randomly matched with twenty 

controls of the same sex and the year of birth. These matched controls (n=143,020) 

were sampled from the source population, and they had not had any DSH-related 

hospital admission or death record by the date of the first DSH-related hospital 

admission of the matched case. Parental records were linked to children’s information 

through the Family Connection System and facilitated by the Data Linkage Branch 

(DLB) responsible for data linkage.  

 

3.3.3 Adolescent First DSH-Related Hospital Admission (Outcome) 

The outcome in this study was the first DSH-related hospital admission that occurred 

between 10 and 19 years, during the study period (1981-2011). Hospital admissions due 

to DSH were mainly identified in the HMDS and the EDDC, and DSH-related deaths 

were identified from the Death Registrations. Identification of DSH-related admissions 

was based on the International Statistical Classification of Diseases and Related Health 
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Problems, 8th/9th Revisions, Clinical Modification (ICD-8/9/9-CM: E950-E959), and the 

10th Revision, Australian Modification (ICD-10-AM: X60-X84). “Events with 

undetermined intent” (ICD-8/9-CM: E980-E989; ICD-10-AM: Y10-Y34) were 

classified as DSH-related episodes in order to take into account possible under-

recording due to the misclassification of DSH in clinic settings (Cantor et al., 2001). 

Additional symptom-related items in the EDDC were also considered in the 

identification of any DSH-related emergency contact. These items include “presenting 

symptom” and “human intent of injury”.  

 

The majority of initial DSH-related hospital admissions were identified in the HMDS 

(52.3%), followed by the EDDC (45.9%). Of the adolescents with DSH-related 

admissions, nearly 1% died as a result of the admission (2.0% for males, 0.3% for 

females). Of initial DSH records, 7.2% were coded as “event with undetermined intent” 

(8.7% for males, 6.4% for females).  

 

3.3.4 Risk Factors  

3.3.4.1 Fetal Growth Status and Birth Order 

Information on fetal growth was gathered from the MNS dataset. This study focused on 

two measures related to fetal growth: birth weight by gestation, and gestational age. Six 

categories were used to analyse birth weight by gestational age (Table 3-1), according to 

the Australian national birth weight chart by gestation (Roberts & Lancaster, 1999a, 

1999b). Birth weight lower than the 10th percentile was classified small-for-gestational-

age (SGA); and birth weight higher than the 90th percentile was classified large-for-

gestational-age (LGA). Gestational age was recorded in completed weeks. Gestational 

age between 20 and 36 weeks were considered as preterm birth, and gestational age 
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between 42 and 45 weeks as overdue birth. Birth order was identified from the MNS, 

and it excluded miscarriage.  

 

3.3.4.2 Early Familial Social Factors 

Early familial social factors were identified from the MNS dataset. This information 

included maternal age and maternal marital status at the child’s birth, and maternal 

neighbourhood socioeconomic status during the child’s early years. Maternal marital 

status was grouped into three categories: married or de facto, unmarried, and single (e.g., 

separated, divorced). Maternal age was grouped into five categories: <20 years (i.e., 

teenage motherhood), 20-24 years (i.e., young motherhood), 25-34 years, 35-39 years, 

and ≥40 years.  

 

The level of maternal neighbourhood socioeconomic disadvantage was derived from 

using the Index of Relative Socioeconomic Disadvantage (IRSD), which was developed 

by the Australian Bureau of Statistics using Australian Census of Population and 

Housing data (Australian Bureau of Statistics, 2008). More information about the IRSD 

index/score can be found in section 2.8. Each child’s record in the MNS was linked with 

an IRSD score. This represented the level of socioeconomic disadvantage of the census 

district area where the child’s mother resided at the time of the child’s birth. In this 

study, six levels of neighbourhood socioeconomic disadvantage were constructed, based 

on the distribution of the IRSD score, with a lower level representing a higher 

disadvantage (Table 3-1). 

 

3.3.4.3 Parental Death, Psychiatric or DSH-Related Hospital Admissions 

This study examined parental deaths due to all causes, and parental psychiatric or DSH-

related hospital admissions that occurred before the child’s first DSH-related hospital 
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admission for the cases or the matched date for the controls. Parental deaths were 

ascertained from the Death Registrations data; parental hospital admissions due to 

psychiatric disorders or DSH were identified using the HMDS, the MHIS, and the 

EDDC datasets. Psychiatric admissions were identified using the mental health related 

ICD codes (ICD-8/9/9-CM: 290-319; ICD-10-AM: F01-F99), and DSH-related 

admissions using the same codes as those for children noted above in section 3.3.3. All 

parental deaths and admissions were classified by parental sex, in order to examine 

whether or not the effects of parental deaths, parental psychiatric disorders or DSH 

behaviours on adolescent DSH risk differ by parental sex (Agerbo et al., 2002) 

 

3.3.5 Data Analysis and Statistical Methods 

Frequency distribution was calculated for each risk factor among cases and controls. 

Conditional logistic regression was used to estimate the odds ratios (ORs) associated 

with the exposure. The univariate regression analysis produced ORs that were 

automatically adjusted for by child’s sex, the year of birth, and age at the end of the 

study, due to the matched case-control design in this study. A series of multivariate 

logistic regression analyses were then progressively conducted to examine how the 

effects of one set of risk factors on adolescent DSH risk changed when other sets of risk 

factors and covariates were adjusted for.  

 

For fetal growth status and birth order, the effects on adolescent DSH risk were 

progressively adjusted for by early familial social factors, parental deaths, and parental 

hospital admissions due to psychiatric disorders or DSH. For early familial social 

factors and parental deaths and admissions, the effects on adolescent DSH risk were 

adjusted for by other familial social factors and parental deaths and admissions. The 
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effects of early familial social factors, parental deaths, and parental admissions 

remained largely unchanged after adjusting for fetal growth status and birth order.  

 

All the effects were adjusted for by children’s history of psychiatric admissions in order 

to control for the strong correlation between psychiatric disorders and DSH behaviours. 

The same data sources and ICD codes were used to identify children’s psychiatric 

admissions as those used to identify parental psychiatric admissions as described in 

section 3.3.4.3. Because fathers could not be identified for two cases and forty-eight 

controls in the data, these cases and controls were excluded from the analyses in relation 

to parental deaths and admissions. All statistical analyses were conducted using SAS® 

(EG) statistical software version 6.1 (SAS Institute Inc., Cary, NC, USA). 

 

3.4 Results  

3.4.1 Distribution of Risk Factors among Cases and Controls 

Of 7,151 cases, nearly two thirds were female (n=4,462, 62.4%), and over three quarters 

of all cases (77.7%) had their first DSH-related hospital admission between the ages of 

15 and 19 (80.1% for males and 76.3% for females, p<0.0001).  

 

Distribution of risk factors among cases and controls is shown in Table 3-1. Generally, 

compared to controls, cases were more likely to be born small for gestation, born later, 

have an unmarried or a single mother, or a teenage or a young mother (20-24 years of 

age) at birth, or have a mother who resided in a more socioeconomically disadvantaged 

area (IRSD score located in the lowest quartile). The parents of cases were more likely 

to have died, or have had a psychiatric or DSH-related hospital admission, compared to 

the parents of controls.  
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Table 3- 1 Distribution of risk factors among cases and controls 

Risk factor 
All Pearson Chi-

square 
P value 

Case - N (%) Control - N (%) 

Total 7151 (100) 143020 (100)   

Birthweight percentile by gestation     

  <10th (small-for-gestational-age, SGA) 827 (11.56) 14143 (9.89) 

24.9506 0.0003 

  10th-25th  1163 (16.26) 22859 (15.98) 

  25th-50th  1820 (25.45) 36821 (25.75) 

  50th-75th (reference) 1700 (23.77) 35019 (24.49) 

  75th-90th  973 (13.61) 20726 (14.49) 

  >=90th (large-for-gestational-age, LGA) 666 (9.31) 13404 (9.37) 

  Missing 2 (0.03) 48 (0.03) 

Gestational age (weeks)     

  20-36 (pre-term birth) 426 (5.96) 7836 (5.48) 

14.6982 0.0021 
  37-41 (term birth) 6488 (90.73) 131377 (91.86) 

  42-45 (overdue birth) 207 (2.89) 3294 (2.30) 

  Missing 30 (0.42) 513 (0.36) 

Birth order     

  1 2750 (38.46) 56978 (39.84) 

30.2327 <0.0001 

  2 2344 (32.78) 48018 (33.57) 

  3-4 1779 (24.88) 33840 (23.66) 

  5+ 274 (3.83) 4135 (2.89) 

  Missing 4 (0.06) 49 (0.03) 

Maternal marital status at childbirth     

  Married/De facto 5889 (82.35) 130276 (91.09) 

634.9817 <0.0001 
  Unmarried 1077 (15.06) 11264 (7.88) 

  Single (e.g., Divorced, Separated) 179 (2.50) 1410 (0.99) 

  Missing 6 (0.08) 70 (0.05) 

Maternal age at childbirth (year)     

  < 20 (teenage motherhood) 727 (10.17) 6818 (4.77) 

609.6702 <0.0001 

  20-24 (young motherhood) 1940 (27.13) 30844 (21.57) 

  25-34 3902 (54.57) 91631 (64.07) 

  35-39 499 (6.98) 11924 (8.34) 

  >=40 82 (1.15) 1801 (1.26) 

  Missing 1 (0.01) 2 (0.00) 
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Table 3- 1 (continued) 

Risk factor 
All Pearson Chi-

square 
P value 

Case - N (%) Control - N (%) 

Total 7151 (100) 143020 (100)   

Maternal neighbourhood socioeconomic status     

  <10% (the most disadvantaged) 995 (13.91) 12474 (8.72) 

316.8502 <0.0001 

  10-25% 1145 (16.01) 19816 (13.86) 

  25-50% 1699 (23.76) 33538 (23.45) 

  50-75% 1405 (19.65) 30237 (21.14) 

  75-90% 673 (9.41) 17283 (12.08) 

  >=90% (the least disadvantaged) 445 (6.22) 11141 (7.79) 

  Missing 789 (11.03) 18531 (12.96) 

Parental all-cause death1     

  No parental death 6839 (95.64) 139150 (97.29) 

79.7720 <0.0001 
  Paternal death only 195 (2.73) 2696 (1.89) 

  Maternal death only 111 (1.55) 1120 (0.78) 

  Both parents died 6 (0.08) 54 (0.04) 

Parental psychiatric hospital admissions1     

  No parental admissions 3589 (50.19) 105333 (73.65) 

2331.4563  <0.0001 
  Paternal admissions only 886 (12.39) 12549 (8.77) 

  Maternal admissions only 1860 (26.01) 19954 (13.95) 

  Both parents had admissions 816 (11.41) 5184 (3.62) 

Parental DSH-related admissions1    
 

  No parental admissions 5710 (79.85) 133537 (93.37) 

1952.9608  <0.0001 
  Paternal admissions only 376 (5.26) 3033 (2.12) 

  Maternal admissions only 935 (13.08) 5936 (4.15) 

  Both parents had admissions 130 (1.82) 514 (0.36) 

Children’s history of psychiatric admissions    
 

  No 1886 (26.37) 134197 (93.83) 
36454.4407  <0.0001 

  Yes 5265 (73.63) 8823 (6.17) 

1 Fathers could not be identified for two cases and forty-eight controls in the data. 
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3.4.2 Fetal Growth Status and Birth Order 

3.4.2.1 Fetal Growth Status 

Univariate analysis showed that small-for-gestational-age (SGA) was associated with a 

1.21-fold (95%CI: 1.11-1.31, p<0.001) increase in the odds of having a DSH-related 

hospital admission among adolescents, compared to birth weight between 50th and 75th 

percentiles by gestation (Table 3-2). Overdue birth was associated with a 1.27-fold 

(95%CI: 1.10-1.47, p<0.001) increase in the odds of having a DSH-related hospital 

admission, compared to term birth. After adjusting for other risk factors and covariates, 

the effect of SGA was reduced to be statistically non-significant (aOR=1.03, 95%CI: 

0.93-1.14, p=0.6073); whereas, the effect of overdue birth remained significant 

(aOR=1.32, 95%CI: 1.10-1.57, p<0.01). 

 

3.4.2.2 Birth Order 

Univariate analysis showed that a higher birth order was associated with increased odds 

of having a DSH-related hospital admission among adolescents (Table 3-2). Controlling 

for maternal marital status and maternal age at childbirth increased the effect of birth 

order ≥ 2 on adolescent DSH risk (Table 3-3). This is because children born with a 

higher birth order were more likely to have a married or a mature-aged mother, which is 

protective against adolescent DSH. If these factors were not taken into account, the 

effect of high birth order was suppressed. Table 3-2 shows that after adjusting for other 

risk factors and covariates, a later-born child had a 1.20 to 1.53-fold (p<0.001) increase 

in the odds of having a DSH-related hospital admission during adolescence, compared 

to the first-born child. 
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Table 3- 2 Effect of fetal growth status and birth order on adolescent DSH risk 

Risk factors 
Progressive adjustment in regression analysis 

OR (95%CI) 1  OR (95%CI) 2 OR (95%CI) 3,5 OR (95%CI) 4,5 

Birthweight percentile by 

gestation 
   

 

  <10th (SGA) 1.21 (1.11, 1.31) $ 1.13 (1.03, 1.23) # 1.10 (1.01, 1.20) * 1.03 (0.93, 1.14) 

  10th-25th  1.05 (0.97, 1.13) 1.02 (0.94, 1.10) 1.01 (0.94, 1.10) 1.01 (0.92, 1.11) 

  25th-50th  1.02 (0.95, 1.09) 1.00 (0.94, 1.07) 1.01 (0.94, 1.08) 1.03 (0.95, 1.12) 

  50th-75th (reference)     

  75th-90th  0.97 (0.89, 1.05) 0.99 (0.91, 1.07) 0.99 (0.91, 1.07) 1.01 (0.92, 1.12) 

  >=90th (LGA) 1.02 (0.93, 1.12) 1.07 (0.98, 1.17) 1.08 (0.98, 1.19) 1.06 (0.95, 1.18) 

  Missing 0.86 (0.21, 3.52) 0.61 (0.11, 3.20) 0.69 (0.14, 3.53) 0.63 (0.10, 4.02) 

Gestational age (weeks)     

  20-36 (pre-term birth) 1.10 (1.00, 1.22) 1.06 (0.96, 1.18) 0.98 (0.89, 1.09) 0.82 (0.73, 0.93) # 

  37-41 (term birth) (reference)     

  42-45 (overdue birth) 1.27 (1.10, 1.47) $ 1.20 (1.04, 1.38) * 1.25 (1.08, 1.44) # 1.32 (1.10, 1.57) # 

  Missing 1.19 (0.82, 1.72) 1.07 (0.71, 1.61) 0.93 (0.61, 1.40) 1.12 (0.68, 1.85) 

Birth order     

  1 (reference)     

  2 1.01 (0.96, 1.07) 1.24 (1.16, 1.31) $ 1.18 (1.11, 1.25) $ 1.20 (1.12, 1.29) $ 

  3-4 1.09 (1.03, 1.16) # 1.44 (1.34, 1.54) $ 1.31 (1.22, 1.40) $ 1.40 (1.29, 1.51) $ 

  5+ 1.37 (1.21, 1.56) $ 1.81 (1.58, 2.07) $ 1.56 (1.36, 1.79) $ 1.53 (1.30, 1.81) $ 

  Missing 1.70 (0.61, 4.70) 0.92 (0.15, 5.83) 1.03 (0.17, 6.37) 0.33 (0.04, 3.12) 

1 ORs were derived from univariate logistic regression models, adjusting for children 

sex, the year of birth, and age at the end of the study. 2 ORs were derived from 

multivariate regression analysis, further adjusting for all early familial social factors. 3 

ORs were derived from multivariate regression analysis, further adjusting for parental 

deaths and admissions. 4 ORs were derived from multivariate regression analysis, 

further adjusting for children’s history of psychiatric admissions. 5 Two cases and forty-

eight controls were excluded from the analysis, because their fathers could not be 

identified in the data. * <0.05, # <0.01, $<0.001 
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Table 3- 3 Effect of birth order on adolescent DSH risk, by progressive adjustment for 

familial social factors 

Risk factors 
Progressive adjustment in regression analysis 

OR (95%CI) 1  OR (95%CI) 2  OR (95%CI) 3  OR (95%CI) 4  

Birth order     

  1 (reference)     

  2 1.01 (0.96, 1.07) 1.01 (0.96, 1.07) 1.12 (1.05, 1.18) $ 1.24 (1.16, 1.31) $ 

  3-4 1.09 (1.03, 1.16) # 1.08 (1.01, 1.14) * 1.20 (1.13, 1.28) $ 1.44 (1.34, 1.54) $ 

  5+ 1.37 (1.21, 1.56) $ 1.29 (1.13, 1.47) $ 1.42 (1.24, 1.61) $ 1.81 (1.58, 2.07) $ 

1 ORs were derived from univariate logistic regression models, adjusting for children 

sex, the year of birth, and age at the end of the study. 2,3,4 ORs were derived from 

multivariate regression analysis, progressively adjusting for maternal neighbourhood 

socioeconomic status, maternal marital status, and maternal age. * <0.05, # <0.01, 

$<0.001 

 

3.4.3 Early Familial Social Factors 

3.4.3.1 Maternal Marital Status at Childbirth 

Univariate analysis showed that compared to adolescents born to a married/de facto 

mother, the odds of having a DSH-related hospital admission doubled for those born to 

an unmarried mother (aOR=2.12, 95%CI: 1.98-2.26, p<0.001), and nearly tripled for 

those born to a single mother (aOR=2.81, 95%CI: 2.40-3.29, p<0.001) (Table 3-4). 

After controlling for other risk factors and covariates, having a single mother, but not an 

unmarried mother, at birth continued to have a significant effect on adolescent DSH risk 

(aOR=1.52, 95%CI: 1.24-1.87, p<0.001). 

 

3.4.3.2 Maternal Age at Childbirth 

Table 3-1 shows that more than 10% of cases were born to a teen mother, compared to 

approximately 5% of controls. Table 3-4 shows that children born to a teen mother had 

a 2.51-fold (95%CI: 2.31-2.72, p<0.001) increase in the odds of having a DSH-related 

hospital admission during adolescence, compared to those born to a mother aged 25-34 
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years. Children born to a teen mother continued to have significantly increased risk of 

having a DSH-related hospital admission, after controlling for covariates (aOR=1.37, 

95%CI: 1.22-1.53, p<0.001). Table 3-4 also shows that being born to a young mother 

(20-24 years of age at the time of the child’s birth) was associated with a significant 

increase in adolescent DSH risk (aOR=1.49, 95%CI: 1.40-1.57, p<0.001); however, this 

effect became non-significant after controlling for children’s history of psychiatric 

admissions (aOR=1.04, 95%CI: 0.97-1.12, p=0.2657). 

 

Table 3- 4 Effect of early (perinatal) familial social factors on adolescent DSH risk  

Risk factors 
Progressive adjustment in regression analysis 

OR (95%CI) 1  OR (95%CI) 2 OR (95%CI) 3,5 OR (95%CI) 4,5 

Maternal marital status at 

childbirth 
   

 

  Married/De facto (reference)     

  Unmarried 2.12 (1.98, 2.26) $ 1.56 (1.44, 1.68) $ 1.28 (1.19, 1.39) $ 0.99 (0.90, 1.09) 

  Single (e.g., Divorced, Separated) 2.81 (2.40, 3.29) $ 2.63 (2.24, 3.08) $ 1.91 (1.62, 2.24) $ 1.52 (1.24, 1.87) $ 

  Missing 1.91 (0.83, 4.40) 1.94 (0.78, 4.82) 2.18 (0.87, 5.48) 2.81 (0.89, 8.87) 

Maternal age at childbirth (year)     

  < 20 (teenage motherhood) 2.51 (2.31, 2.72) $ 1.88 (1.71, 2.06) $ 1.61 (1.46, 1.77) $ 1.37 (1.22, 1.53) $ 

  20-24 (young motherhood) 1.49 (1.40, 1.57) $ 1.34 (1.27, 1.42) $ 1.19 (1.12, 1.26) $ 1.04 (0.97, 1.12) 

  25-34 (reference)     

  35-39 0.98 (0.89, 1.07) 0.97 (0.88, 1.07) 0.91 (0.83, 1.00) 0.90 (0.80, 1.01) 

  >=40 1.07 (0.85, 1.33) 1.05 (0.84, 1.32) 0.97 (0.77, 1.22) 0.81 (0.63, 1.05) 

  Missing --- --- --- --- 

Maternal neighbourhood socioeconomic status    

  <10% (most disadvantaged) 1.72 (1.58, 1.87) $ 1.44 (1.32, 1.57) $ 1.21 (1.11, 1.32) $ 1.16 (1.04, 1.28) # 

  10-25% 1.24 (1.15, 1.35) $ 1.13 (1.04, 1.23) # 1.02 (0.94, 1.11) 0.94 (0.85, 1.03) 

  25-50% 1.09 (1.01, 1.17) * 1.05 (0.97, 1.12) 0.99 (0.92, 1.07) 1.04 (0.95, 1.14) 

  50-75% (reference)     

  75-90% 0.84 (0.76, 0.92) $ 0.88 (0.80, 0.96) # 0.90 (0.82, 0.99) * 1.03 (0.93, 1.16) 

  >=90% (least disadvantaged) 0.86 (0.77, 0.96) # 0.93 (0.84, 1.04) 0.99 (0.89, 1.10) 1.09 (0.95, 1.24) 

  Missing 0.92 (0.84, 1.00) 0.88 (0.81, 0.96) # 0.86 (0.78, 0.94) $ 0.96 (0.86, 1.07) 
1 ORs were derived from univariate logistic regression models, adjusting for children’s sex, the 

year of birth, and age at the end of the study. 2 ORs were derived from multivariate regression 

analysis, further adjusting for other early familial social factors. Note, ORs largely remained 

unchanged after adjusting for fetal growth status, therefore these factors were not adjusted for. 3 

ORs were also derived from multivariate regression analysis, adjusting for all early familial 

social factors and parental deaths and admissions. 4 ORs were derived from multivariate 

regression analysis, adjusting for all the factors mentioned above plus children’s history of 

psychiatric admissions. 5 Two cases and forty-eight controls were excluded from the analysis, 

because their fathers could not be identified in the data. * <0.05, # <0.01, $<0.001 
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3.4.3.3 Maternal Neighbourhood Socioeconomic Status 

Univariate analysis showed that higher neighbourhood socioeconomic disadvantage 

during children’s early years was associated with increased odds of having a DSH-

related hospital admission during adolescence (Table 3-4). Being born to a mother who 

resided in the most disadvantaged areas (IRSD score located in the lowest 10% range) 

was associated with a 1.72-fold (95%CI: 1.58-1.87, p<0.001) increase in the child’s risk 

of having a DSH-related hospital admission during adolescence, compared to children 

born to mothers who resided in the areas where the socioeconomic status was between 

the 50th and 75th percentiles. This effect remained significant after controlling for other 

risk factors and covariates (aOR=1.16, 95%CI: 1.04-1.28, p<0.01). 

 

3.4.4 Parental Deaths, Psychiatric or DSH-related Hospital Admissions 

3.4.4.1 Parental Deaths 

Univariate analysis showed that both paternal and maternal death had a significant 

effect on adolescent DSH risk, and maternal death (aOR=2.02, 95%CI: 1.66-2.46, 

p<0.001) had a stronger effect than paternal death (aOR=1.47, 95%CI: 1.27-1.71, 

p<0.001) (Table 3-5). However, after adjusting for covariates, maternal death had no 

significant effect on the DSH risk of adolescent children. 

 

3.4.4.2 Parental Psychiatric Hospital Admissions 

As shown in Table 3-1, half of the cases had at least one parent with a psychiatric 

hospital admission, and this percentage was nearly double that for controls (49.81% 

versus 26.34%). Univariate analysis showed that maternal psychiatric admissions 

(aOR=2.74, 95%CI: 2.58-2.90, p<0.001) had a significantly stronger effect on 

adolescent DSH risk than paternal psychiatric admissions (aOR=2.07, 95%CI: 1.92-2.24, 

p<0.001). When both parents had psychiatric admissions, the odds of the children 
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having a DSH-related hospital admission increased 4.61-fold (95%CI: 4.25-5.00, 

p<0.001), compared to those who had no parents with psychiatric admissions (Table 3-

5). The effects of parental psychiatric admissions remained significant after taking into 

account familial social disadvantage, parental DSH-related admissions, and children’s 

history of psychiatric admissions. Moreover, when these covariates were controlled for, 

paternal psychiatric admissions had a slightly stronger effect on adolescent DSH risk 

than maternal psychiatric admissions. 

 

Table 3- 5 Effect of parental death, psychiatric or DSH-related hospital admissions on 

adolescent DSH risk  

Risk factors 
Progressive adjustment in regression analysis 

OR (95%CI) 1,5  OR (95%CI) 2,5 OR (95%CI) 3,5 OR (95%CI) 4,5 

Parental all-cause death     

  No parental death (reference)     

  Paternal death only 1.47 (1.27, 1.71) $ 1.45 (1.25, 1.68) $ 1.13 (0.97, 1.31) 0.82 (0.69, 0.99) * 

  Maternal death only 2.02 (1.66, 2.46) $ 1.93 (1.58, 2.35) $ 1.47 (1.20, 1.80) $ 1.00 (0.78, 1.27) 

  Both parents died 2.26 (0.97, 5.26) 1.99 (0.85, 4.66) 1.24 (0.53, 2.95) 0.69 (0.26, 1.82) 

Parental psychiatric hospital admissions    

  No parental admissions (reference)     

  Paternal admissions only 2.07 (1.92, 2.24) $ 1.94 (1.79, 2.09) $ 1.76 (1.62, 1.91) $ 1.32 (1.20, 1.45) $ 

  Maternal admissions only 2.74 (2.58, 2.90) $ 2.43 (2.29, 2.58) $ 2.06 (1.93, 2.20) $ 1.18 (1.09, 1.28) $ 

  Both parents had admissions 4.61 (4.25, 5.00) $ 3.99 (3.67, 4.33) $ 3.00 (2.73, 3.29) $ 1.43 (1.27, 1.60) $ 

Parental DSH-related admissions     

  No parental admissions (reference)     

  Paternal admissions only 2.89 (2.59, 3.22) $ 2.47 (2.21, 2.76) $ 1.60 (1.41, 1.80) $ 1.41 (1.21, 1.64) $ 

  Maternal admissions only 3.69 (3.43, 3.98) $ 3.04 (2.82, 3.29) $ 1.87 (1.72, 2.04) $ 1.38 (1.25, 1.54) $ 

  Both parents had admissions 5.86 (4.82, 7.11) $ 4.66 (3.82, 5.67) $ 2.17 (1.76, 2.67) $ 2.11 (1.60, 2.78) $ 

1 ORs were derived from univariate logistic regression models, adjusting for children’s 

sex, the year of birth, and age at the end of the study. 2 ORs were derived from 

multivariate regression analysis, further adjusting for all early familial social factors. 

Note, ORs largely remained unchanged after adjusting for fetal growth status, therefore 

these factors were not adjusted for. 3 ORs were also derived from multivariate 

regression analysis, adjusting for all early familial social factors and other factors 

related to parental deaths or admission. 4 ORs were derived from multivariate regression 

analysis, adjusting for all the factors mentioned above plus children’s history of 

psychiatric admissions. 5 Two cases and forty-eight controls were excluded from the 

analysis, because their fathers could not be identified in the data.* <0.05, # <0.01, 

$<0.001 
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3.4.4.3 Parental DSH-related Hospital Admissions 

Table 3-1 shows that over 20% of cases had at least one parent with a DSH-related 

hospital admission, and this percentage was more than triple that of controls (20.16% 

versus 6.63%). Table 3-5 shows that maternal DSH-related hospital admissions 

(aOR=3.69, 95%CI: 3.43-3.98, p<0.001) had a significantly stronger effect on 

adolescent DSH risk than paternal DSH-related admissions (aOR=2.89, 95%CI: 2.59-

3.22, p<0.001). When both parents had DSH-related hospital admissions, the odds of 

the children having a DSH-related hospital admission increased approximately six-fold 

(aOR=5.86, 95%CI: 4.82-7.11, p<0.001), compared to children who had no parents with 

DSH-related admissions. The effects of parental DSH-related hospital admissions 

remained significant when familial social disadvantage, parental psychiatric and 

children’s psychiatric admissions were controlled for. Further, the effects of parental 

DSH-related hospital admissions were more pronounced than the effects of parental 

psychiatric admissions on adolescent DSH risk. 

 

3.5 Discussion 

This study examined adolescent DSH risk related to a range of biological and social 

factors in perinatal period, as well as parental hospital admissions due to psychiatric 

disorders or DSH behaviours and death. The effects of these factors were adjusted 

progressively for other risk factors considered important confounders, and were also 

adjusted for children’s psychiatric disorders. This allowed for important confounders or 

mediators to be identified. This study has shown that overdue birth, high birth order (≥ 

2), and early familial social disadvantage have far-reaching effects on the risk of DSH 

during adolescence. In particular, these risk factors had as equally strong an influence 

on adolescent DSH risk as parental psychiatric disorders and DSH behaviours. 
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A novel finding in this study was that overdue birth had a strong link with adolescent 

DSH risk, independent of perinatal exposure to social disadvantage and parental and 

children’s psychiatric disorders. Overdue birth (or post-term birth) is associated with 

increased risk of both maternal and neonatal morbidity and mortality (Caughey, 

Snegovskikh, & Norwitz, 2008; Shea, Wilcox, & Little, 1998). However, few studies 

have examined the long-term psychosocial outcomes of overdue births. Existing 

evidence shows that compared to term born infants, overdue born infants are more 

likely to have emotional and behavioural problems during preschool years (El Marroun 

et al., 2012; Riordan et al., 2012), which are associated with increased risk of  

psychopathologies during adolescence and hence elevated risk of DSH behaviours 

(Egger & Angold, 2006). A possible explanation for the association between overdue 

birth and increased risk of DSH is that “older” placenta at the end of a longer pregnancy 

offers fewer nutrients and oxygen than what a full-term foetus requires, and this may 

result in neurocognitive impairments, which may increase adolescent DSH risk (El 

Marroun et al., 2012). 

 

Previous studies have shown that low birth weight, defined as less than 2.5kg, is a risk 

factor for suicidal death in young adults (Mittendorfer-Rutz et al., 2004; Riordan et al., 

2006). Birth weight by gestation was examined in this study, and SGA was not found to 

be associated with increased risk of DSH during adolescence. The difference in the 

effects between absolute low birth weight (i.e., ≤2.5kg) and low birth weight relative to 

gestation (i.e., SGA) on DSH may be due to two reasons. First, SGA is conditional on 

gestation, and three quarters of the infants born SGA had a birth weight greater than 

2.5kg in this study, resulting in a reduce effect than that of absolute low birthweight. 

Second, parental and children’s psychiatric hospital admissions were adjusted for in this 

study, which affect children’s DSH risk (O'Keane & Marsh, 2007). Previous research 
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has shown that restricted fetal growth such as low birth weight is associated with 

increased neurobiological and psychological vulnerabilities to emotional problems 

(Oquendo & Baca-Garcia, 2004). Therefore, the increased risk of DSH among children 

born SGA may mainly be accounted for by the adverse outcomes related to familial 

(both parents and children’s) psychiatric disorders. 

 

This study demonstrated that adolescent DSH risk progressively increased with birth 

order. This trend has been found in the association between birth order and suicidal 

death in populations with similar socioeconomic settings to Australia (Bjorngaard et al., 

2013; Riordan et al., 2006). Previous research has shown that both social and biological 

processes may be involved in the effect of high birth order on children’s development of 

mental health problems. The resource dilution theory suggests that parents do not pay as 

much attention to the signs of psychological deviations of later-born children during 

their early years of life, as they do to earlier-born children (Hanushek, 1992; Rostila & 

Saarela, 2013). Additionally, women may have increased maternal stress during later 

pregnancies, which may increase prenatal exposure to high cortisol levels among later-

born children, compared to earlier-born children. This intrauterine stress may elevate 

later-born children’s risk of having depression and hence DSH risk (Riordan et al., 

2006).  

 

This study showed a large effect of having a teen mother or separated parents on 

adolescent DSH behaviours. Teen or single mothers are more vulnerable to 

socioeconomic disadvantage during childrearing (Botting, Rosato, & Wood, 1998; 

Kiernan, 1997). They are more likely to experience prenatal and postnatal mental 

illnesses (O'Keane & Marsh, 2007; Reid & Meadows-Oliver, 2007; Warner, Appleby, 

Whitton, & Faragher, 1996), and be more subjected to maltreatment (Noll & Shenk, 
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2013) and intimate partner violence during pregnancy (Bacchus, Mezey, & Bewley, 

2004). These pre-existing psychosocial difficulties, combined with childrearing 

responsibilities, may incur high levels of social and emotional distress to teen mothers 

during and after their pregnancy (Goodman et al., 2011). The socio-emotional distress 

may reduce teen mothers’ ability to provide a nurturing environment for their children’s 

development (Fergusson & Woodward, 1999), and may also inhibit the children’s 

development of attachment during their critical early years such as infancy and early 

childhood (Moffitt & Team, 2002). Therefore, the children of teen mothers are at higher 

risk of developing emotional and behavioural problems, and maladaptive coping 

strategies (Fergusson & Woodward, 1999; Shaw et al., 2006), which are all related to 

DSH behaviours during adolescence. Further, this study showed that the effects of teen 

or single motherhood on adolescent DSH risk remained strong when controlling for 

high neighbourhood socioeconomic disadvantage and parental and children’s 

psychiatric disorders. This suggests that social support targeted at teen or single mothers 

should enhance their psychosocial functioning, in order to reduce their children’s risk of 

DSH in adolescence. 

 

Children born to a mother aged between 20-24 years (i.e., young mothers) were also 

found to have increased risk of DSH during adolescence in this study. This study further 

showed that different from teenage motherhood, the effect of young motherhood on 

adolescent DSH risk may be partially accounted for by children’s history of psychiatric 

admissions. This indicates that young motherhood may contribute to children’s 

psychiatric disorders, which may then act as a main pathway to subsequent DSH 

behaviours of children. Young mothers are subjected to high socioeconomic 

disadvantage in Australia (Bradbury, 2006). Previous research has shown that children 

born to a young mother have poorer educational (e.g., poorer schooling) and 
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psychosocial outcomes in adolescence (Fall et al., 2015b), higher risk of substance use, 

mental health problems, and suicide attempts (Fergusson & Woodward, 1999), 

compared to children born to an older mother. It was reported in previous research that 

17-18% of women who gave birth during the study period (i.e., 1981-2001) were 20-24 

years oldat the time of the birth of their first child (Bradbury, 2006). This indicates that 

young motherhood could have a large population-level impact on the risk of adolescent 

psychiatric disorders and DSH. Therefore, DSH-related interventions should also aim at 

reducing young motherhood by providing support and services to enhance health, 

education, and career development among youth aged 20-24 (Patton et al., 2016). 

 

Parental all-cause death has been found to be a risk factor for suicide attempt and death 

in children (Guldin et al., 2015; Jakobsen & Christiansen, 2011; Wilcox et al., 2010). 

Consistent with previous studies, this study showed that maternal all-cause death had a 

larger effect on adolescent DSH risk than paternal all-cause death (Geulayov, Gunnell, 

Holmen, & Metcalfe, 2012). However, the effects of maternal and paternal all-cause 

death on adolescent DSH risk were largely attenuated when children’s psychiatric 

history was taken into account. This suggests that parental all-cause death may lead to 

psychiatric disorders in children, which may become a main pathway to the occurrence 

of adolescent DSH behaviours. This result also highlights the importance of promoting 

the mental health of bereaved children, in order to prevent the occurrence of mental 

health problems and hence DSH behaviours.  

 

In line with previous research, this study showed that the effect of maternal psychiatric 

admissions significantly outweighed the effect of paternal psychiatric admissions on 

adolescent DSH risk (Qin et al., 2002). However, after adjusting for children’s 

psychiatric history, the effect of paternal psychiatric admissions emerged to be slightly 
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stronger than maternal psychiatric admissions on adolescent DSH. This may indicate 

that maternal psychiatric disorders increase adolescent DSH risk largely via the 

transmission of psychiatric disorders from mothers to children; whereas paternal 

psychiatric disorders may increase adolescent DSH risk through alternate pathways. 

One possible pathway is reduced social and adjustment skills among adolescent children, 

due to the compromised fathering capacities associated with paternal psychiatric 

disorders (Connell & Goodman, 2002). This study also showed that the effect of 

maternal DSH-related admissions was more pronounced than the effect of paternal 

DSH-related admissions on adolescent DSH risk. However, maternal and paternal DSH-

related admissions had a similar effect when children’s psychiatric history was taken 

into account. Similar to previous research, this study showed that the effect of parental 

DSH-related admissions on adolescent DSH risk remained significant, although it was 

largely attenuated after controlling for parental psychiatric admissions (Brent & Mann, 

2005). This highlights the importance of identifying both parental history of psychiatric 

disorders and the history of DSH behaviours in the risk assessment of adolescent DSH 

risk.  

 

3.6 Strengths and Limitations 

The greatest strength in this study is the use of population-level linked records routinely 

collected by government agencies. Accurate information on fetal growth status such as 

birth weight and gestation could be identified from administrative birth records. Early 

social disadvantage may also be difficult to identify in surveys, as these factors occur 

early in life. Administrative records can provide more reliable information on early life 

social disadvantage. Using hospital records enhances the diagnostic validity of 

psychiatric disorders and improves the identification of the history of psychiatric 

disorders for both children and their parents. Using administrative data is particularly 
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useful in the identification of the past and current psychiatric conditions in people or 

families who are difficult to reach in survey studies, such as fathers with mental health 

problems, people with more severe psychiatric disorders, and families where both 

parents have psychiatric disorders. Identification of psychiatric problems is usually 

carried out with psychometric scales in survey studies, and this process is often time-

consuming.  

 

There are several limitations and caution should be applied when interpreting the results 

of this study. First, the identification of DSH-related hospital admissions in this study 

mainly relied on ICD codes, which contain no information about whether or not suicidal 

intent was involved in a DSH-related admission. However, there was a significant 

overlap in the associated risk factors for DSH behaviours with and without suicidal 

intent, although they differ in method and function (Whitlock et al., 2013). Second, the 

parental history of psychiatric disorders and DSH was only able to be identified if a 

parent ever presented at hospital, as records from general practice, private clinics, and 

prescription medications were not available in this study. As a result, this study may 

show the risk of adolescent DSH associated with moderate to severe parental psychiatric 

disorders and DSH behaviours (Slade et al., 2009), and the results may not adequately 

reflect the effect of mild parental mental health problems on adolescent DSH risk. Third, 

only parental psychiatric admissions that occurred after the year 1966 could be captured 

in the data, which means that parental hospital admissions due to psychiatric disorders 

or DSH could not be identified, if these admissions occurred prior to 1966. Fourth, 

migration data were not available, thus psychiatric or DSH-related admissions recorded 

outside WA could not be accessed. Fifth, factors could not be identified in the linked 

data regarding the degree of parental involvement in childrearing, particularly for 

fathers, as most children live with mothers during their early years (ABS, 1997). The 
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lack of this information may affect the interpretation of the effect of father’s psychiatric 

disorders on adolescent DSH risk in this study.   

 

3.7 Implications 

The results of this study have demonstrated that various biological, psychological, and 

social factors are all independently associated with increased risk of having a DSH-

related hospital admission in adolescents. Parental psychiatric disorders and children’s 

psychiatric disorders may play an important role in the developmental trajectories 

linking perinatal biological and social risk factors to increased risk of DSH during 

adolescence. The results may suggest that mental health care and social services hold 

great promise in promoting the psychosocial functioning of the families where the 

children have a teen or single mother, or live in a socioeconomically disadvantaged area 

in perinatal period. 

 

These services may help the children to overcome the adverse consequences of the 

exposure to perinatal risk factors and parental psychiatric disorders, and use more 

effective coping strategies rather than DSH behaviours to deal with stress. Additionally, 

prenatal care may be needed to prevent post-term birth in order to reduce its potential 

negative influence on children’s neurobiological development, which may increase 

adolescent DSH risk.  

 

3.8 Conclusion  

Using population-level administrative linked data, this study has rigorously examined a 

range of bio-psycho-social factors associated with adolescent DSH risk. By using 

sequential adjustment in regression analysis, this study has shown that parental and 

children’s psychiatric admissions are important factors that may underpin the effects of 
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perinatal social factors on adolescent DSH risk. Therefore, joint actions based on mental 

health and social services are required by families with psychosocial disadvantage. 

These joint actions may enhance these families’ overall functioning, improve the 

children’s early development and reduce their risk of psychiatric disorders and hence 

DSH during adolescence.  
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CHAPTER 4 Association between Timing of Parental Psychiatric or Deliberate Self-

harm Related Hospital Admissions and Adolescent Deliberate Self-harm Risk  

 

4.1 Abstract 

This study investigated the effect of the timing of parental psychiatric and/or deliberate 

self-harm related hospital admissions on children’s risk for having a deliberate self-

harm (DSH) related hospital admission during adolescence. This study was based on 

nested case-control sample of 7,151 adolescents who had a DSH-related hospital 

admission (cases) and 143,020 matched controls. The timing of parental psychiatric or 

DSH related hospital admissions was partitioned into four periods in relation to 

children’s development: pre-pregnancy, pregnancy and infancy, childhood, and 

adolescence. There were three main findings. First, parental psychiatric or DSH-related 

hospital admissions that occurred before pregnancy had an equally strong impact on 

adolescent DSH risk, as the parental admissions occurring during the offspring’s 

childhood or adolescence. Second, parental DSH-related hospital admissions were 

significantly associated with increased risk of adolescent DSH, when they occurred 

alone before pregnancy, or co-occurred with parental psychiatric hospital admissions 

during childhood. Third, parental psychiatric and/or DSH-related hospital admissions 

had a stronger effect on early-onset adolescent DSH, compared to late-onset adolescent 

DSH. These results have demonstrated that parental psychiatric disorders that occur 

before pregnancy may have important implications for adolescent DSH risk, as parental 

psychiatric disorders in subsequent developmental periods. Therefore, comprehensive 

mental health services targeted at people of reproductive age may play an important role 

in reducing the DSH risk of children in the next generation. 
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4.2 Introduction 

Deliberate self-harm (DSH) refers to behaviours performed directly and intentionally to 

cause physical or psychological destruction to oneself, regardless of suicidal intent 

(Hawton, Saunders, et al., 2012). It is a major public health issue among adolescents 

and young adults, affecting 17% of people aged between 15-24 years (Lawrence et al., 

2015; Martin et al., 2010; Muehlenkamp et al., 2012). There is a strong association 

between parental history of psychiatric disorders and the children’s DSH risk during 

adolescence (Agerbo et al., 2002; Christoffersen et al., 2003; Gureje et al., 2011; Qin, 

2011). This strong association may be largely mediated by parenting capacity 

(Nicholson et al., 2001; Repetti et al., 2002).  

 

Previous research has implied that the timing of parental mental health problems with 

respect to the child’s age may moderate its impact on the child’s psychosocial 

development (Goodman & Gotlib, 1999).  There is a strong theoretical and conceptual 

basis for the argument that initial exposure to parental mental health problems has a 

more negative impact on the children when the children are younger than when they are 

older. This theoretical concept is corroborated by empirical evidence which shows that 

exposure to maternal depression during infancy had a stronger influence on the 

children’s internalising disorders than the exposure during toddlerhood (Essex et al., 

2001). It was also found that children exposed to parental suicidal death during early 

childhood had higher risk for DSH-related hospital admissions, compared to children 

with the exposure in later periods of child development (Kuramoto, Runeson, Stuart, 

Lichtenstein, & Wilcox, 2013). 
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However, how the timing of parental psychiatric disorder moderates its effect on DSH 

risk of adolescent children has not been specifically examined. Based on the theories of 

developmental psychology, child and adolescent development is often partitioned into 

different periods including pregnancy, infancy, childhood, and adolescence. Prenatal 

exposure to stress related to parental psychiatric disorders may have a life-long effect on 

the neuro-cognitive, emotional, and social development of the child (Beydoun & Saftlas, 

2008; Bradley et al., 1994; Robinson et al., 2011; Robinson et al., 2008). Infancy is a 

sensitive period for the development of attachment and cognitive and emotional 

regulation (Suderman et al., 2012). Parental psychiatric disorders during this period may 

diminish the sensitivity and responsiveness of parenting, which may affect infant 

development in the aforementioned domains. During childhood, children start to learn 

self-regulation and gain social skills (Irwin et al., 2007). Exposure to parental 

psychiatric disorders during this period may predispose a child to have higher risk for 

psychopathologies (Dunn et al., 2002a; Famularo et al., 1992; Tomison, 2000). Young 

people undergo a series of critical neuropsychological development during adolescence 

(Sawyer et al., 2012). Meanwhile, they are confronted with new developmental 

challenges such as social role transitions, peer pressure, and increased exposure to drugs 

and alcohol. These changes and stressors make adolescence a sensitive period during 

which most psychiatric disorders start to develop.  

 

There is also an important gap in existing literature, which is the lack of investigations 

of parental psychiatric disorders before pregnancy on the child’s risk of DSH in 

adolescence. Mounting evidence has shown that parental mental health before 

conception is important for the child’s lifetime development (Bhutta, 2011). People with 

psychiatric disorders are more likely to experience social and emotional distress before 

conception. Maternal psychiatric disorders before pregnancy have a strong link to 



84 
 

prenatal and postpartum mental health problems (Patton et al., 2015), which in turn 

adversely affect children’s mental health (Frieder, Dunlop, Culpepper, & Bernstein, 

2008).  

 

Further, few studies have specifically focused on early-onset DSH behaviours that occur 

between 10 and 14 years of age, due to the relatively lower occurrence of DSH 

behaviours during this period compared to the age group between 15 and 19 years 

(Kõlves & De Leo, 2014). A better understanding of the risk factors specifically for 

early onset of DSH is useful for the prediction and early intervention of adolescent DSH 

risk. 

 

This study aimed to address the gap in existing literature by investigating the influence 

of the timing of parental psychiatric and/or DSH-related hospital admissions on 

children’s DSH risk in adolescence. According to the review above on child and 

adolescent development, the timing of parental psychiatric disorders was considered 

with regard to pre-pregnancy, pregnancy, infancy, childhood, and adolescence. This 

study first evaluated the effects of the timing of parental psychiatric hospital admissions 

alone and the effects of the timing of parental DSH-related hospital admissions alone on 

adolescent DSH risk. Then the effects of the timing of the co-occurrence of parental 

psychiatric and DSH-related hospital admissions were examined. Last, the differential 

effects of the timing of parental psychiatric and/or DSH-related hospital admissions on 

early-onset (10-14 years) and late-onset (15-19 years) adolescent DSH were explored.  
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4.3 Methods 

4.3.1 Record Linkages 

This study was based on the linkage of administrative data routinely collected by 

multiple government agencies in Western Australia (WA). Four health related registers 

were linked for this study: (1) the Hospital Morbidity Data System (HMDS) including 

inpatient admissions (including psychiatric inpatients) in all hospitals; (2) the Mental 

Health Information System (MHIS) including psychiatric outpatients in public hospitals; 

(3) the Emergency Department Data Collection (EDDC) including emergency 

department presentations in all hospitals under contract with the WA government; and 

(4) the Death Registrations including all deaths registered in WA. Variables modelled as 

covariates were obtained from the Midwives Notification System and the Birth 

Registrations which include all births in WA.  

 

4.3.2 Study Population  

The Birth Registrations and the Midwives Notification System were utilised to establish 

the source population, which included all individuals who were born alive between the 

years 1981 and 2001 in WA and who were identified as non-Aboriginal (244,104 males, 

230,756 females). Considering that hospitalised DSH is a rare event with the prevalence 

being less than 2% (Christoffersen et al., 2003; Hawton, Saunders, et al., 2012), a nested 

case-control sample was compiled from the source population. Cases (n=7,151) 

consisted of all the individuals who had a DSH-related hospital admission between the 

ages of 10 and 19 (inclusive) and no later than the year 2011. Each case was randomly 

matched with twenty controls by gender and the year of birth. The matched controls 

(n=143,020) were sampled from the source population, and they must not have had any 

DSH-related admission or deceased by the date of the first DSH-related admission of 

the matched cases. Parental records were linked to children’s information by the Data 
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Linkage Branch. Fathers for two cases and forty-eight controls could not be identified in 

the data linkage, leaving 7149 cases and 142972 controls in the analyses. 

 

4.3.3 Adolescent First DSH-related Hospital Admission (Outcome) 

The outcome in this study was the first DSH-related hospital admission that occurred 

between the ages of 10 and 19 during the study period (1981-2011). Hospital 

admissions due to DSH were mainly identified in the HMDS and the EDDC, and DSH-

related deaths were identified from the Death Registrations. Identification of DSH 

admissions was based on the International Statistical Classification of Diseases and 

Related Health Problems, 8th/9th Revisions, Clinical Modification (ICD-8/9-CM: 

E950-E959), and the 10th Revision, Australian Modification (ICD-10-AM: X60-X84). 

The convention was followed to include the ‘event with undetermined intent’ (ICD-8/9-

CM: E980-E989; ICD-10-AM: Y10-Y34) to take into account possible under-recording 

due to the misclassification of DSH (Cantor et al., 2001). For records in the EDDC, 

presenting symptom, major diagnostic category, and human intent of injury were also 

used to identify any DSH-related emergency contact.  

 

Further, adolescent DSH-related hospital admissions were classified as early-onset 

when the first DSH-related admission occurred between the ages of 10 and 14 years of 

age; and late-onset when the first DSH-related admission occurred between 15 and 19 

years. This classification is consistent with recent studies and government reports, 

where the years between 10 and 14 were considered as a transition period of rapid 

developmental changes inclusive of puberty and the first years of adolescence (Harrison 

& Henley, 2014a; Kõlves & De Leo, 2014). 
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The majority of the first DSH-related hospital admissions were identified in the HMDS 

(52.3%), followed by the EDDC (45.9%). Of the people with DSH-related admissions, 

nearly 1% died as a result of the admissions (2.0% for males, 0.3% for females). Of the 

first DSH-related records, 7.2% were coded as “event with undetermined intent” (8.7% 

for males, 6.4% for females).  

 

4.3.4 Parental Psychiatric and/or DSH-related Hospital Admissions (Exposure) 

Parental psychiatric and DSH-related hospital admissions were sourced from the HMDS, 

the MHIS, and the EDDC. Parental admissions due to psychiatric disorders were 

identified using ICD codes (ICD-8/9-CM: 290-319, ICD-10-AM: F01-F99), as well as 

the presenting symptom and the major diagnostic category in the EDDC. This study 

focused on parental psychiatric and/or DSH-related hospital admissions that occurred 

prior to the children’s first DSH-related hospital admission (for cases) or the matching 

date (for controls), which were defined as lifetime admissions. 

 

 

 

 

 

Figure 4- 1 Timing of parental psychiatric and/or DSH-related hospital admissions 

 

The timing of children’s exposure to parental psychiatric and/or DSH-related hospital 

admissions was partitioned into four distinct time periods as shown in Figure 4-1. The 

definitions for each time period are: 

(1) Pre-pregnancy: the time period prior to one year before the child’s birth (WHO, 

2012).  

Childhood Adolescence Pregnancy and infancy (proxy) 

Child’s birth Child’s first 

DSH record 

Child’s 10th birthday Child’s 1st birthday 1 year prior to 

the childbirth 

Pre-pregnancy 
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(2) Pregnancy and infancy: the time period one year before and one year after the 

child’s birth. The prenatal and early postnatal periods were combined to ensure 

an adequate sample size for robust statistical estimates.  

(3) Childhood: time period between 1 and 9 years. Childhood was not divided into 

early childhood (1-4 years) and late childhood (5-9 years), because preliminary 

results did not show substantive differences in the effects of parental psychiatric 

and/or DSH-related hospital admissions that occurred in the children’s early 

versus late childhood on adolescent DSH risk. 

(4) Adolescence: time period between 10 and 19 years (Sawyer et al., 2012).  

 

4.3.5 Covariates 

The following covariates associated with parental mental health and children’s DSH 

were identified (Hochberg et al., 2011; Lane et al., 2014; Shepard, Michopoulos, 

Toufexis, & Wilson, 2009). Child’s perinatal factors included birth weight percentile by 

gestation, gestational age, and birth order. Early familial socio-demographic factors 

included maternal age and marital status at the child’s birth, as well as the level of 

socioeconomic disadvantage of the neighbourhood where a mother resided at the time 

of the child’s birth. This information was identified from the Midwives’ Notification 

System and the Birth Registrations. Additionally, parental death (due to any cause) was 

considered as a covariate, and was identified from the Death Registrations. Parental 

death must have occurred before the child’s first DSH-related admission (for the cases) 

or the matching date (for the controls). Last, children’s lifetime psychiatric admissions 

that occurred before the first DSH-related hospital admission (for cases) and the 

matching date (for controls) were identified, using the same way of identifying parental 

psychiatric admissions. 
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4.3.6 Data Analysis and Statistical Methods 

All the covariates were treated as categorical variables in the analyses. The 

categorisation and distribution of these covariate factors are shown in Table 4-1. Six 

categories were constructed for the history of parental psychiatric and DSH-related 

admissions in each developmental period, based on the number of parents with 

psychiatric admissions (none of the parents, only one parent, both parents) and the 

occurrence of parental DSH-related admissions (none of the parents versus at least one 

parent had a DSH-related admission) (see columns 1 and 2 in Table 4-2). 

 

Conditional logistic regression models were used to estimate the odds ratios (OR) of 

adolescents having a DSH-related admission associated with having a parent with a 

psychiatric and/or a DSH-related admission in each developmental period. Due to the 

matched case-control design, all regression models generated ORs that were 

automatically adjusted for child’s gender, the year of birth, and age at the end of the 

study period (age at the onset of the first DSH admission for cases and age at the 

matched date for controls, i.e. length of exposure since birth).  

 

Odds Ratios derived from the logistic regression models showed the magnitude of 

increase in adolescent DSH risk when having a parent with a hospital admission related 

to psychiatric disorders in a specific period, relative to having no parents with a 

psychiatric admission in the same period. Ratios of ORs showed the magnitude of 

increase in adolescent DSH risk when having a more complex exposure to parental 

admissions (e.g., both parents having psychiatric admissions), relative to having a less 

complex exposure to parental admissions (e.g., only one parent having a psychiatric 

admission). 
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Regression models were conducted to evaluate the effects of parental psychiatric and 

DSH-related hospital admissions on adolescent DSH risk, by progressively taking into 

account an increasing number of the covariates. The modelling was completed in three 

steps. First (model 1), the effects were adjusted for the perinatal factors (birth weight by 

gestation, birth order), socio-demographic factors (maternal age, maternal marital status, 

and the level of maternal neighbourhood socioeconomic disadvantage at the child’s 

birth), and parental all-cause death. Second (model 2), the effects were further adjusted 

for parental psychiatric and DSH-related admissions that occurred in other 

developmental periods, due to the interdependence of parental psychiatric disorders and 

DSH behaviours across different developmental periods. Last (model 3), the effects 

were adjusted for children’s psychiatric admissions in order to estimate the effects of 

parental psychiatric and DSH-related admissions on adolescent DSH risk, independent 

of children’s psychiatric history.  

 

P<0.05 was considered statistically significant, using two-tailed test. Confidence 

intervals at 95% level were calculated. All statistical analyses were conducted using 

SAS® (EG) statistical software version 6.1 (SAS Institute Inc., Cary, NC, USA). 

 

4.4 Results 

4.4.1 Sample Descriptions 

Table 4-1 shows that compared to adolescents in control group, adolescents in case 

group were more likely to have a higher birth order and be born to a single, teenage, or a 

young mother, or a mother who resided in the most disadvantaged areas at the child's 

birth. Having a psychiatric hospital admission was much more common among the 

cases than the controls. 
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Table 4-2 shows nearly half (49.8%) of cases had at least one parent with a lifetime 

psychiatric admission, and this prevalence was almost double that of the controls 

(26.4%). The prevalence of cases having at least one parent with a lifetime DSH-related 

admission was 20.0%, which was triple the prevalence of controls (6.6%). The period-

specific prevalence of cases and controls having a parent with psychiatric and DSH-

related admissions is shown in Table 4-2. Generally, the prevalence of cases was around 

twice the prevalence of controls in all developmental periods.  
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Table 4- 1 Distribution of covariates among cases and controls and their effects on 

adolescent DSH risk 

Covariates 
Cases  Controls  

aOR (95%CI) c 
N. %  N. %  

Total 7151 100  143020 100   

Sex a        

    Male 2689 37.60  53780 37.60  n/a 

    Female 4462 62.40  89240 62.40  

Age at the end of the study period (years) b      n/a 

    10-14 1592 22.26  31840 22.26  

    15-19 5559 77.74  111180 77.74   

Birthweight percentile by gestation (weeks)       

    <10% (small for gestational age) 827 11.56  14143 9.89  1.06 (0.95, 1.19) 

    10-25% 1163 16.26  22859 15.98  1.00 (0.91, 1.11) 

    25-50% 1820 25.45  36821 25.75  1.02 (0.94, 1.12) 

    50-75% 1700 23.77  35019 24.49  Reference  

    75-90% 973 13.61  20726 14.49  1.09 (0.98, 1.21) 

    >=90% (large for gestational age) 666 9.31  13404 9.37  1.05 (0.93, 1.19) 

    Missing 2 0.03  48 0.03  n/a 

Gestational age (weeks)        

    20-36  426 5.96  7836 5.48  0.84 (0.74, 0.96) # 

    37-41 6488 90.73  131377 91.86  Reference  

    42-45 207 2.89  3294 2.30  1.21 (1.00, 1.47) 

    Missing 30 0.42  513 0.36  n/a 

Birth order         

    1 2750 38.46  56978 39.84  Reference  

    2 2344 32.78  48018 33.57  1.25 (1.15, 1.35) $ 

    3-4 1779 24.88  33840 23.67  1.43 (1.31, 1.56) $ 

    5+ 274 3.83  4135 2.89  1.55 (1.29, 1.87) $ 

    Missing 4 0.06  49 0.03  n/a 

Maternal marital status at the child’s birth       

    Unmarried 1077 15.06  11264 7.88  1.03 (0.93, 1.14) 

    Divorced/Separated/Widowed 179 2.50  1410 0.99  1.50 (1.20, 1.88) $ 

    Married/De facto 5889 82.35  130276 91.09  Reference  

    Missing 6 0.08  70 0.05  n/a 
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Table 4- 1 (continued) 

Covariates 
Cases  Controls  

aOR (95%CI) c 
N. %  N. %  

Maternal age at the child’s birth (years)       

    < 20 (teenage mother) 727 10.17  6818 4.77  1.61 (1.41, 1.84) $ 

    20-24 1940 27.13  30844 21.57  1.15 (1.06, 1.24) $ 

    25-34 3902 54.57  91631 64.07  Reference  

    35-39 499 6.98  11924 8.34  0.84 (0.75, 0.96) # 

    >=40 82 1.15  1801 1.26  0.70 (0.53, 0.92) * 

    Missing 1 0.01  2 0.00  n/a 

Neighbourhood socioeconomic status       

    1 (<10%) – most disadvantaged 995 13.91  12474 8.72  1.14 (1.02, 1.27) * 

    2 (10-25%) 1145 16.01  19816 13.86  0.93 (0.84, 1.02) 

    3 (25-50%) 1699 23.76  33538 23.45  1.05 (0.96, 1.15) 

    4 (50-75%) 1405 19.65  30237 21.14  Reference  

    5 (75-90%) 673 9.41  17283 12.08  1.05 (0.94, 1.18) 

    6 (>=90%) – least disadvantaged 445 6.22  11141 7.79  1.12 (0.98, 1.28) 

    Missing 789 11.03  18531 12.96  n/a 

Parental all-cause death        

    No parents died 6839 95.64  139150 97.29  Reference  

    Only father died 195 2.73  2696 1.89  0.88 (0.73, 1.07) 

    Only mother died 111 1.55  1120 0.78  1.01 (0.78, 1.31) 

    Both parents died 6 0.08  54 0.04  0.65 (0.24, 1.79) 

Children’s psychiatric admissions        

    No  1886 26.37  134197 93.83  Reference  

    Yes 5265 73.63  8823 6.17  38.68 (36.09, 41.45) $ 

a Sex is a matching factor to compile the nested case-control sample. b For cases, age at the end 

of the study period refers to the age at the first DSH-related hospital admission; for controls, age 

at the end of the study period refers to the age at the time when the matched case had the first 

DSH-related hospital admission. Because the year of birth was a matching factor to compile the 

nested case-control sample and the equal length of follow-up was assigned to cases and matched 

controls, the distribution for age at the end of the study period among cases and controls is 

identical. c The odds ratios (95% confidence interval in parentheses) were derived from 

conditional logistic regression analysis, adjusting for all the covariates and parental lifetime 

psychiatric and/or DSH-related hospital admissions. * p < 0.05, # p<0.01, $ p<0.001. 



94 
 

4.4.2 Effect of Parental Psychiatric Hospital Admissions 

The effects of maternal and paternal psychiatric hospital admissions on adolescent DSH 

risk were examined separately, but their effects generally did not vary significantly. 

Therefore, only the pooled results were reported below. 

 

Among adolescents exposed to parental psychiatric hospital admissions only, the 

majority had only one parent with a lifetime psychiatric admission (cases: 83%, controls: 

89% in Table 4-2). Having one parent with a lifetime psychiatric admission was 

associated with a twofold increase in adolescent DSH risk (adjusted OR=1.95, 95%CI: 

1.83-2.08, p<0.001) (Table 4-3). 

 

The effects of parental psychiatric hospital admissions on adolescent DSH risk were 

substantially attenuated, after adjusting for covariates (Table 4-3). Nonetheless, having 

one parent with a psychiatric admission during pre-pregnancy (aOR=1.25, 95%CI: 1.14-

1.37, p<0.001), childhood (aOR=1.15, 95%CI: 1.05-1.26, p<0.01), or adolescence 

(aOR=1.22, 95%CI: 1.11-1.34, p<0.001) remained to significantly increase adolescent 

DSH risk. Having a parent with a psychiatric admission during the pregnancy and 

infancy time period did not have a significant effect on adolescent DSH risk (aOR=1.01, 

95%CI: 0.89-1.15), after controlling for covariates. 

 

Table 4-3 shows that having both parents with a lifetime psychiatric hospital admission 

was associated with a three-fold increase in adolescent DSH risk (aOR=3.05, 95%CI: 

2.70-3.45, p<0.001), which was significantly higher than the effect of having only one 

parent with a lifetime psychiatric admission (ratio of the aOR=1.57, 95%CI: 1.38-1.78, 

p<0.001). However, after adjusting for covariates, pre-pregnancy was the only time 
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period during which having both parents with psychiatric admissions significantly 

increased adolescent DSH risk (aOR=1.66, 95%CI: 1.23-2.25, p<0.001).  

 

4.4.3 Effect of Parental DSH-related Hospital Admissions  

Table 4-4 shows that having at least one parent with a lifetime DSH-related hospital 

admission was associated with a 2.5-fold increase in adolescent DSH risk (aOR=2.46, 

95%CI: 1.96-3.09, p<0.001).  

 

After adjusting for covariates, parental DSH-related hospital admissions that occurred in 

the pre-pregnancy time period were associated with a twofold increase in adolescent 

DSH risk (aOR=1.97, 95%CI: 1.53-2.55, p<0.001). However, the effects of parental 

DSH-related admissions that occurred during pregnancy and infancy, childhood, and 

adolescence were not significant (p>0.05), particularly after adjusting for children’s 

psychiatric history.   
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Table 4- 2 Distribution of cases and controls by the type and timing of parental admissions  

Parental admissions by 

cause and number of 

parents involved 

 
Parental lifetime 

admissions 

 Timing of parental psychiatric and DSH-related hospital admissions 

  Pre-pregnancy  Pregnancy and infancy  Childhood  Adolescence 

Psychiatric 

admissions 

DSH-related 

admissions 
 Case Control  Case Control  Case Control  Case Control  Case Control 

No parent 

No parent  
3491  

(48.83) 

104309  

(72.96) 
 

5340  

(74.70) 

126793  

(88.68) 
 

6480  

(90.64) 

136987  

(95.81) 
 

5063  

(70.82) 

124349  

(86.97) 
 

5364  

(75.03) 

128409  

(89.81) 

At least one 

parent 
 

97  

(1.36) 

990  

(0.69) 
 

143  

(2.00) 

1047  

(0.73) 
 

34  

(0.48) 

147  

(0.10) 
 

51  

(0.71) 

392  

(0.27) 
 

36  

(0.50) 

386  

(0.27) 

Only one 

parent 

No parent  
1848  

(25.85) 

26105  

(18.26) 
 

1081  

(15.12) 

11727  

(8.20) 
 

536  

(7.50) 

5121  

(3.58) 
 

1364  

(19.08) 

14168  

(9.91) 
 

1121  

(15.68) 

10509  

(7.35) 

At least one 

parent 
 

897  

(12.55) 

6384  

(4.47) 
 

397  

(5.55) 

2480  

(1.73) 
 

58  

(0.81) 

539  

(0.38) 
 

396  

(5.54) 

2426  

(1.70) 
 

465  

(6.50) 

2861  

(2.00) 

Both 

parents 

No parent  
370  

(5.18) 

3087  

(2.16) 
 

101  

(1.41) 

606  

(0.42) 
 

25  

(0.35) 

153  

(0.11) 
 

147  

(2.06) 

1049  

(0.73) 
 

85  

(1.19) 

549  

(0.38) 

At least one 

parent 
 

446  

(6.24) 

2097  

(1.47) 
 

87  

(1.22) 

319  

(0.22) 
 

16  

(0.22) 

25  

(0.02) 
 

128  

(1.79) 

588  

(0.41) 
 

78  

(1.09) 

258  

(0.18) 
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Table 4- 3 Effect of the timing of parental psychiatric hospital admissions on adolescent DSH risk  

Timing of parental psychiatric 

hospital admissions 
Models b 

Number of parent having psychiatric 

admissions Ratio of aOR c 

One parent Both parents 

Life time 

Model 1 

1.95 (1.83, 2.08) $ 3.05 (2.70, 3.45) $ 1.57 (1.38, 1.78) $ 
Model 2 

Model 3 1.26 (1.16, 1.36) $ 1.41 (1.21, 1.65) $ 1.13 (0.97, 1.33) 

Pre-pregnancy 

Model 1 2.02 (1.87, 2.17) $ 3.38 (2.69, 4.23) $ 1.67 (1.33, 2.11) $ 

Model 2 1.64 (1.52, 1.78) $ 2.34 (1.86, 2.96) $ 1.42 (1.12, 1.80) # 

Model 3 1.25 (1.14, 1.37) $ 1.66 (1.23, 2.25) $ 1.35 (0.99, 1.84) 

Pregnancy and infancy 

Model 1 1.88 (1.70, 2.08) $ 2.99 (1.92, 4.68) $ 1.59 (1.01, 2.51) * 

Model 2 1.18 (1.06, 1.31) # 1.19 (0.75, 1.89) 1.00 (0.63, 1.60) 

Model 3 1.01 (0.89, 1.15) 0.73 (0.42, 1.27) 0.73 (0.42, 1.28) 

Childhood (1-9) 

Model 1 2.06 (1.92, 2.20) $ 2.60 (2.14, 3.15) $ 1.26 (1.04, 1.54) * 

Model 2 1.56 (1.45, 1.68) $ 1.44 (1.17, 1.77) $ 0.92 (0.75, 1.14) 

Model 3 1.15 (1.05, 1.26) # 0.88 (0.68, 1.12) 0.77 (0.6, 0.98) * 

Adolescence (10-19) d 

Model 1 2.21 (2.05, 2.38) $ 2.77 (2.15, 3.58) $ 1.26 (0.97, 1.63) 

Model 2 1.69 (1.56, 1.83) $ 1.66 (1.27, 2.17) $ 0.99 (0.75, 1.30) 

Model 3 1.22 (1.11, 1.34) $ 1.05 (0.76, 1.46) 0.87 (0.62, 1.21) 

 a Effects were measured in odds ratios (95% confidence interval in parentheses) derived from conditional logistic regression analysis, in 

reference to adolescents of unaffected parents. b Model 1: Adjusting for perinatal factors (gestational age, birth weight percentile by gestation, 
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birth order), early familial circumstances (maternal marital status at childbirth, maternal age at childbirth, neighbourhood disadvantage), parental 

all-cause death; Model 2: Further adjusting for parental psychiatric and DSH-related admissions in other developmental periods, except for the 

effects of lifetime parental psychiatric admissions; Model 3: Further adjusting for children’s lifetime psychiatric admissions due to all types of 

psychiatric disorders. c These results refer to the ratios of aORs associated with having both parents with psychiatric admissions to having only 

one parent with psychiatric admissions. For example, the first number 1.57 refers to the ratio of 3.05 to 1.95. d Parental psychiatric admissions 

during the children’s adolescence must occur prior to the end of observation for that children. * p < 0.05, # p<0.01, $ p<0.001.  
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Table 4- 4 Effect of the timing of parental DSH-related hospital admissions on 

adolescent DSH risk  

Timing of parental DSH-related  

hospital admissions 
Models b aOR (95%CI) 

Lifetime 

Model 1 

2.46 (1.96, 3.09) $ 
Model 2 

Model 3 1.63 (1.22, 2.18) $ 

Pre-pregnancy 

Model 1 2.60 (2.15, 3.14) $ 

Model 2 2.15 (1.77, 2.61) $ 

Model 3 1.97 (1.53, 2.55) $ 

Pregnancy and infancy 

Model 1 3.01 (2.01, 4.52) $ 

Model 2 1.83 (1.21, 2.77) # 

Model 3 1.20 (0.72, 2.02) 

Childhood (1-9) 

Model 1 2.35 (1.72, 3.21) $ 

Model 2 1.82 (1.32, 2.50) $ 

Model 3 0.98 (0.65, 1.47) 

Adolescence (10-19) c 

Model 1 1.62 (1.13, 2.34) # 

Model 2 1.19 (0.82, 1.74) 

Model 3 1.16 (0.73, 1.83) 

 a Effects were measured in odds ratios (95% confidence interval in parentheses) derived 

from conditional logistic regression analysis, in reference to adolescents of unaffected 

parents. b Model 1: Adjusting for perinatal factors (gestational age, birth weight 

percentile by gestation, birth order), early familial circumstances (maternal marital 

status at childbirth, maternal age at childbirth, neighbourhood disadvantage), parental 

all-cause death; Model 2: Further adjusting for parental psychiatric and DSH-related 

admissions in other developmental periods, except for the effects of lifetime parental 

psychiatric admissions; Model 3: Further adjusting for children’s lifetime psychiatric 

admissions due to all types of psychiatric disorders. c Parental DSH-related admissions 

during the children’s adolescence must occur prior to the end of follow-up for that 

children. * p < 0.05, # p<0.01, $ p<0.001.  
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4.4.4 Effect of Parental Psychiatric Plus DSH-related Hospital Admissions 

It should be noted that psychiatric and DSH-related hospital admissions did not 

necessarily co-occur for one parent. It may be the cases where psychiatric admissions 

occurred for one parent and DSH-related admissions occurred for the other. The co-

occurrence of parental lifetime psychiatric and DSH-related hospital admissions was 

associated with a 1.83-fold (95%CI: 1.66-2.02, p<0.001) increase in adolescent DSH 

risk, compared to having no parents with either psychiatric or DSH-related admissions. 

Further, the effect of parental lifetime psychiatric plus DSH-related hospital admissions 

was associated with a 1.44-fold (95%CI: 1.30-1.59, p<0.001) increase in adolescent 

DSH risk, relative to parental lifetime psychiatric admissions alone (i.e., without 

parental DSH admissions). 

 

Figure 4-2 shows that compared to adolescents of unaffected parents, there was a 43%, 

40%, and 36% increase in the DSH risk among adolescents whose parents had 

psychiatric plus DSH-related hospital admissions during pre-pregnancy, childhood, and 

adolescence respectively. When parental psychiatric and DSH-related hospital 

admissions co-occurred during the child’s childhood, their joint effect on adolescent 

DSH risk was significantly higher than the (single) effect of parental psychiatric 

admissions alone (ratio of aOR=1.24, 95%CI: 1.06-1.45, p<0.01). However, the joint 

versus the single effect related to parental admissions that occurred in other 

developmental periods on adolescent DSH risk did not differ significantly.  
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Figure 4- 2 Effect of parental psychiatric and/or DSH-related hospital admissions on adolescent DSH risk 
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Having any parent with psychiatric hospial admissions, and no parent with any DSH-related hospital admission

1.26 (1.15, 1.39)$                                           1.00 (0.88, 1.14) 1.13 (1.04, 1.23)#  1.20 (1.09, 1.31)$  

Having any parent with psychiatric hospital admissions, plus having at least one parent with DSH-related hospital admissions

1.43 (1.24, 1.66)$                                           0.88 (0.61, 1.27)     1.40 (1.21, 1.63)$ 1.36 (1.18, 1.57)$  

Ratio of the aOR for having any parent with psychiatric admissions plus ≥1 parent with DSH-related admissions to the aOR for having any parent with psychiatric admissions only

1.13 (0.96, 1.33)                                             0.89 (0.61, 1.29)                             1.24 (1.06, 1.45)#                                        1.14 (0.98, 1.33)
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Notes for Figure 4-2 

Odds ratios (95% confidence interval in parentheses) were derived from conditional logistic regression analysis, in reference to “having parent 

with neither psychiatric nor DSH-related hospital admissions in specific child developmental period”. Effects were adjusted for perinatal factors 

(gestational age, birth weight percentile by gestation, birth order), early familial circumstances (maternal marital status at childbirth, maternal 

age at childbirth, neighbourhood disadvantage), parental all-cause death, parental psychiatric and DSH-related admissions in other 

developmental periods, and children’s lifetime psychiatric admissions due to all types of psychiatric disorders. * p < 0.05, # p<0.01, $ p<0.001. 
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Table 4- 5 Effect of the timing of parental psychiatric and/or DSH-related hospital admissions on early-onset and late-onset adolescent DSH risk 

Timing of parental 

psychiatric and/or 

DSH-related hospital 

admissions 

Parental 

history of 

psychiatric 

admissions 

Early-onset DSH-related admissions during adolescence 

(10-14 years of age) b 
 

Late-onset DSH-related admissions during adolescence 

(15-19 years of age) b 

No parent 

having DSH 

admissions 

Any parent 

having DSH 

admissions 

Ratio of aOR c  

No parent 

having DSH 

admissions 

Any parent 

having DSH 

admissions 

Ratio of aOR c 

Lifetime 
None Reference 1.91 (0.94, 3.88)   Reference 1.52 (1.10, 2.09) *  

Any  1.60 (1.34, 1.92) $ 2.91 (2.30, 3.68) $ 1.82 (1.43, 2.31) $  1.21 (1.12, 1.32) $ 1.65 (1.48, 1.84) $ 1.36 (1.22, 1.52) $ 

Pre-pregnancy 
None Reference 2.78 (1.48, 5.22) #   Reference 1.84 (1.40, 2.44) $  

Any  1.50 (1.22, 1.86) $ 1.79 (1.27, 2.53) $ 1.20 (0.83, 1.74)  1.19 (1.07, 1.33) $ 1.35 (1.15, 1.60) $  1.13 (0.95, 1.36) 

Pregnancy and infancy 
None Reference 0.50 (0.19, 1.31)   Reference 1.89 (1.02, 3.53) *  

Any  1.31 (0.98, 1.75) 0.70 (0.30, 1.62) 0.44 (0.18, 1.06)  0.91 (0.78, 1.05) 0.95 (0.63, 1.43) 1.05 (0.69, 1.61) 

Childhood (1-9) 
None Reference 1.29 (0.56, 2.96)   Reference 0.77 (0.47, 1.27)  

Any  1.19 (0.96, 1.48) 1.50 (1.08, 2.08) * 1.25 (0.89, 1.75)  1.11 (1.01, 1.23) * 1.29 (1.09, 1.53) # 1.16 (0.97, 1.39) 

Adolescence (10-19) d 
None Reference 2.57 (0.79, 8.32)   Reference 1.07 (0.65, 1.74)  

Any  1.47 (1.14, 1.90) # 2.97 (1.97, 4.49) $ 2.01 (1.28, 3.15) #  1.17 (1.06, 1.30) # 1.28 (1.10, 1.49) # 1.09 (0.92, 1.29) 

a Effects were measured in odds ratios (95% confidence interval in parentheses) derived from conditional logistic regression analysis, adjusting 

for perinatal factors (gestational age, birth weight percentile by gestation, birth order), early familial circumstances (maternal marital status at 

childbirth, maternal age at childbirth, neighbourhood disadvantage), parental all-cause death, parental psychiatric and DSH-related admissions in 

other developmental periods (except for the effects of lifetime parental psychiatric admissions), and children’s lifetime psychiatric admissions 

due to all types of psychiatric disorders, in reference to adolescents of unaffected parents. b Of 7,151 children with DSH-related hospital 
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admission during adolescents (cases), three quarters (n=5559) had their first DSH-related hospital admission between 15 and 19 years. c These 

results refer to the ratios of aORs associated with having at least one parent with psychiatric admissions plus at least one parent with DSH-

related admissions to aOR associated with having at least one parent with psychiatric admissions but no parent with DSH-related admissions. 

For example, the first number 1.82 refers to the ratio of 2.91 to 1.60. d Parental psychiatric admissions during the children’s adolescence must 

occur prior to the end of follow-up for that children. * p < 0.05, # p<0.01, $ p<0.001. 
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4.4.5 Effects of Parental Psychiatric and/or DSH-related Hospital Admissions on 

Early-onset versus Late-onset Adolescent DSH 

Among 7151 cases, three quarters (n=5559) had their first DSH-related hospital 

admission between 15 and 19 years of age. Table 4-5 shows that parental lifetime 

psychiatric hospital admissions alone had a significantly stronger effect on early-onset 

adolescent DSH (aOR=1.60, 95%CI: 1.34-1.92, p<0.001), compared to late-onset DSH 

(aOR=1.21, 95%CI: 1.12-1.32, p<0.001). In addition, the co-occurrence of parental 

lifetime psychiatric and DSH-related hospital admissions had a significantly stronger 

effect on early-onset adolescent DSH (aOR=2.91, 95%CI: 2.30-3.68, p<0.001) than 

late-onset DSH (aOR=1.65, 95%CI: 1.48-1.84, p<0.001). However, this pattern was 

only found for the co-occurrence of parental psychiatric and DSH-related admissions 

during the child’s adolescence.  

 

4.5 Discussion 

This study was based on population-wide administrative data to investigate the effects 

of the timing of parental psychiatric and DSH-related hospital admissions on adolescent 

DSH risk. Parental admissions that occurred in different time periods were controlled 

for, when the effects of period-specific parental psychiatric or DSH-related hospital 

admissions were examined. Therefore, the influence of the interdependence of parental 

mental health problems during different time periods could be controlled. In particular, 

adjustment for children’s history of psychiatric admissions may help identify the 

specificity of the effects of parental psychiatric disorders on adolescent DSH risk. 

 

This study revealed three important findings. First, parental psychiatric admissions that 

occurred before pregnancy, during the child’s childhood or adolescence were each 

associated with an independent increase in adolescent DSH risk. This finding may have 
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implied that parental psychiatric admissions during pre-pregnancy convey an equally 

significant DSH risk to adolescent children, as parental psychiatric admissions that 

occur during childhood or adolescence. Second, parental DSH-related hospital 

admissions were associated with an increase in adolescent DSH risk, when these 

admissions occurred alone before pregnancy or co-occurred with parental psychiatric 

admissions during childhood. Third, parental psychiatric and/or DSH-related hospital 

admissions had a stronger effect on early-onset adolescent DSH, compared to late-onset 

DSH, particularly when the parental admissions occurred during the child’s adolescence. 

 

The most important novel finding of this study is the strong impact of parental 

psychiatric or DSH-related hospital admissions that occurred before pregnancy on 

adolescent DSH risk. This important result has not been clearly demonstrated before, 

which may have undermined the understanding of the importance of parental 

psychiatric conditions before pregnancy on the child’s risk of mental health problems 

and DSH behaviours. People of reproductive age who have poor mental health tend to 

have inadequate preconception care and social/emotional support, and they are more 

likely to smoke, have inadequate nutrition, and have poor general health (Cheng, 

Schwarz, Douglas, & Horon, 2009; Farr & Bish, 2013; Kessler et al., 1997). These 

issues may adversely affect conception and fetal health, leading to elevated risk of DSH 

among adolescent children (Mittendorfer-Rutz et al., 2004).  

 

It was shown in this study that having both parents with a psychiatric admission before 

pregnancy had a stronger effect on adolescent DSH risk than having only one parent 

with a psychiatric admission. This result suggests that not only maternal but also 

paternal mental health problems before pregnancy have an important influence on 

adolescent DSH risk. Notably, the difference in the effects of having both parents versus 
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one parent with psychiatric admissions in other child developmental periods was less 

pronounced. This may suggest that the mechanism underpinning the effect of parental 

psychiatric disorders before pregnancy on adolescent DSH risk is distinctive, and 

potentially involves more complex biological processes, than the mechanisms that 

underlie the effects of parental psychiatric disorders occurring in the subsequent child 

developmental periods.  

 

This study showed that parental psychiatric admissions during the child’s childhood or 

adolescence were an important predictor for adolescent DSH risk, which is in line with 

previous findings (Christoffersen et al., 2003). The effect of parental psychiatric 

disorders and DSH behaviours during childhood or adolescence may capture an array of 

environmental factors conducive to DSH in adolescence, such as poor parenting 

(Aldridge, 2006), substance abuse (Kendler et al., 2012), and child maltreatment 

(Cleaver et al., 2011).  

 

This study also revealed interesting findings related to parental DSH-related hospital 

admissions. Pre-pregnancy appeared to be the only period where parental DSH-related 

hospital admissions alone had a strong impact on adolescent DSH risk. However, only 

when parental psychiatric admissions occurred during the same developmental period, 

were parental DSH-related hospital admissions during childhood or adolescence 

conferred an additional increase in adolescent DSH risk. This second finding may be 

due to the fact that the majority of children whose parent had a DSH-related hospital 

admission also experienced parental psychiatric admissions during childhood or 

adolescence (>90%), which was more common than during pre-pregnancy (77%). Thus, 

parental DSH-related hospital admissions that occurred during the child’s childhood or 
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adolescence may influence adolescent DSH risk mainly through imposing an additional 

risk, above and beyond parental psychiatric admissions in these developmental periods.  

 

This study showed that the effects of parental psychiatric admissions that occurred 

during pregnancy and infancy were largely attenuated after controlling for parental 

psychiatric admissions that occurred in other periods. This may be because of the 

chronic exposure to parental psychiatric disorders and the associated adverse familial 

environment (e.g., social disadvantage, family conflict) during the subsequent periods 

of childhood and adolescence (Grace et al., 2003), which may have a more direct impact 

on adolescent DSH risk. Due to the small sample size, parental psychiatric admissions 

during pregnancy and infancy could not be examined separately in this study. However, 

there may be different mechanisms underpinning the effects of prenatal psychiatric 

disorders (e.g., through epigenetic modifications) and postnatal psychiatric disorders 

(e.g., parenting warmth, sensitivity, responsiveness, scaffolding, etc.) on children. 

Therefore, rigorous investigations are needed to elucidate the differential effects of 

prenatal and postnatal psychiatric disorders on adolescent DSH risk.  

 

This study showed that parental psychiatric admissions had a greater influence on early 

onset of adolescent DSH (between 10 and 14 years) than late onset of DSH (between 15 

and 19). This study further showed that compared to older adolescents, the co-

occurrence of parental psychiatric and DSH-related hospital admissions during early 

adolescence was more strongly related to DSH risk among young adolescents. This may 

be because early adolescence is a particularly vulnerable period, where parental and 

familial influences play a more critical role in children’s development than late 

adolescence (Christie & Viner, 2005). Therefore, severe parental mental health 

problems (e.g., the co-occurrence of psychiatric and DSH-related hospital admissions) 
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may have a more detrimental impact on children’s risk of DSH behaviours in their early 

adolescence.  

 

4.6 Strengths and Limitations 

The greatest strength of this study is the use of linked administrative data, which has 

offered several advantages over traditional self-reported data. First, study samples are 

drawn from whole populations to minimise selection bias, which has been a major 

concern in survey studies on mental health (Haapea et al., 2008). Second, data are 

collected objectively using standardised clinical diagnoses (e.g., ICD codes) by clinical 

personnel. Third, long-term routine collections make the history of early exposure 

accessible, such as restricted perinatal circumstances (a covariate in this study) and 

parental psychiatric admissions in the early developmental periods, which are subject to 

recall bias in self-reported data. Fourth, data linkage improves the identification of 

parental or familial factors that are perceived to be sensitive, such as psychiatric and 

DSH history which tend to be under-reported in survey data due to social undesirability. 

Last, data linkage assembles life-course events in a chronological order more accurately, 

which establishes the time sequence for making causal inferences.  

 

The results of this study should be interpreted in light of several limitations. First, 

parental history of psychiatric disorders and DSH was only able to be identified if a 

parent ever presented at a hospital or an emergency department (e.g., records of the 

consultations with a general practitioner or a psychiatrist or a psychologist in private 

practice are not available in the linked data). As a result, this study only focused on 

parental psychiatric disorders that were diagnosed in acute or psychiatric hospital 

settings. Therefore, these findings pertain to adolescent DSH risk associated with 

moderate to severe parental psychiatric disorders and DSH behaviours (Slade et al., 
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2009), and these results may not adequately reflect the effect of mild parental mental 

health problems on adolescent DSH risk. Outpatient records in private hospitals are not 

available in the linked data. However, the lack of the outpatient records may only have a 

marginal impact on the results, because private hospitals in Australia have primarily 

focused on the provision of inpatient care (Department of Health and Ageing, 2013).  

 

Second, emigration records were not available in the linked data. However, the lack of 

the emigration information may not substantially bias the results, because emigration 

from WA is not expected to be associated with having a psychiatric or DSH-related 

hospital admission. Third, only parental psychiatric admissions that occurred after the 

year 1966 could be captured, which means that parental psychiatric and DSH-related 

admissions may be under-ascertained. This is particularly an issue for parental 

admissions before pregnancy, and may result in underestimated effects of having 

parental psychiatric admissions before pregnancy on adolescent DSH risk. Last, due to a 

small sample size, periods of pregnancy and infancy were aggregated in this study in 

order to maximise statistical power for robust estimates. However, these two periods are 

distinct and important, and the effects of parental psychiatric disorders that occur in 

these two periods should be examined separately in future research with an adequate 

sample size. 

 

4.7 Implications 

This study has revealed the far reaching consequences of parental psychiatric disorders 

that occur before pregnancy. Therefore, it is important to take a broader vision of a life-

course approach in the development of mental health promotion and intervention 

strategies aimed at reducing adolescent DSH. This broader vision of a life-course 

approach should consider not only pregnancy and postnatal period, but also should 
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attach a great importance to the period before conception, with a view to enhance the 

mental health of whole adult population of reproductive age, in order to reduce DSH 

risk of their children. 

 

Rigorous studies are needed to critically establish the mechanisms underlying the 

effects of the timing of parental psychiatric disorders on adolescent DSH risk. This is 

important for developing early intervention strategies for reducing adolescent DSH risk. 

Specifically, it is important to understand how vulnerabilities (e.g., psychiatric disorders 

and child maltreatment) that are transmitted through generations play a role in the 

association between parental psychiatric disorders and the increased risk of adolescent 

DSH, with a goal to reduce adolescent DSH risk in a sustainable manner. 

 

4.8 Conclusion 

This is the first study that has demonstrated that parental psychiatric disorders that occur 

before pregnancy, during childhood, or during adolescence may have an equally strong 

impact on adolescent DSH risk. This finding calls for future mental health promotion 

and intervention strategies to take a broader vision of considering pre-conception health 

of at-risk adults of reproductive age. This is also an important early intervention 

strategy, which may promote healthy start for the next generation. Additionally, 

targeted mental health services and support should be accessible to families affected by 

parental psychiatric disorders across the entire period of the children’s development 

(from childhood to adolescence), which may effectively improve the children’s 

wellbeing and reduce their DSH risk. 
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CHAPTER 5 Influence of Early Life Disadvantage on Deliberate Self-harm among 

Adolescent Children of Parents with a Psychiatric Admission 

 

5.1 Abstract 

It has been well established that having a parent with a psychiatric disorder increases 

children’s risk of deliberate self-harm (DSH). However, it remains unclear how early 

life exposure to social disadvantage influences DSH risk among adolescents whose 

parent has a mental health disorder. This chapter aims to examine and compare the 

effects of two forms of early life disadvantage: early life exposure to high 

neighbourhood socioeconomic disadvantage, and having a teen mother, on the risk of 

having a DSH-related hospital admission during adolescence among children whose 

parent has a psychiatric hospital admission. There were three main novel findings. First, 

among children whose parents had a psychiatric admission, early exposure to high 

neighbourhood socioeconomic disadvantage was significantly associated with increased 

risk of adolescent DSH. Specifically, this was observed among children whose mother 

had a psychiatric admission in early childhood (1-4 years) (OR=1.75, 95%CI: 1.30-2.36, 

p<0.001), or among children whose father had a psychiatric admission in adolescence 

(10-19 years) (OR=2.25, 95%CI: 1.60-3.16, p<0.001). Second, having a teen mother 

was significantly associated with increased risk of adolescent DSH, regardless of the 

timing of parental psychiatric admissions. Last, compared to children exposed to one 

form of disadvantage, children exposed to both forms of disadvantage had significantly 

higher risk of DSH in adolescence. This pattern was specifically found for children 

whose parent had a psychiatric admission during childhood (1-9 years) (OR=1.51, 

95%CI: 1.07-2.12%, p=0.018), but not found for those whose parent had a psychiatric 

admission during adolescence. In summary, the results showed that for children whose 

parent had a psychiatric admission in different child developmental periods, early 
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familial social disadvantage had differential effects on the children’s DSH risk in 

adolescence. Additionally, maternal and paternal psychiatric admissions had important 

but different influences on the effect of early familial social disadvantage on adolescent 

DSH risk. These results imply that it is important to provide targeted social support to 

families affected by parental psychiatric disorders to improve both the parents’ and the 

children’s mental health and social wellbeing, which in turn may reduce adolescent 

DSH risk. 

 

5.2 Introduction  

Children whose parents have a psychiatric disorder are more likely to engage in 

deliberate self-harm (DSH) behaviours than those of unaffected parents (Hawton, 

Saunders, et al., 2012). A Danish study has shown that nearly 20% of children with 

DSH behaviours had a parent with a psychiatric hospital admission (including substance 

use disorders), compared to 10% of children without DSH behaviours (Christoffersen et 

al., 2003). Maybery et al. (2005) reported that in Australia, 22% of dependent children 

under 18 years lived in households where at least one parent had a psychiatric disorder 

(Maybery et al., 2005). Ample research evidence suggests that diminished parenting 

capacity may play an important role in linking parental psychiatric disorders to the 

child’s emotional and behavioural problems (Cleaver et al., 2011; Nicholson et al., 

2001). In families affected by parental mental health disorders, parent-child attachment 

bonds may be undermined, affecting children’s cognitive, emotional, and social 

development (Bowlby, 1988). 

 

Olesen et al. (2010) found that of children whose parent had a severe psychiatric 

disorder, over one fifth were at moderate to high risk of developing mental health 

problems and maladaptive coping strategies. It has been shown that such high risk in 
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children is strongly associated with social disadvantage that often exists in families 

affected by parental psychiatric disorders (Beardslee et al., 1998; Rutter & Quinton, 

1984). This co-existing social disadvantage is likely to make the children themselves 

particularly vulnerable to developing mental health problems including DSH behaviours 

(Cleaver et al., 2011; Nicholson et al., 2001), because it inhibits children’s capacity to 

otherwise cope with single or fewer stressors (Olesen et al., 2010).  

 

Two major forms of disadvantage in families affected by parental psychiatric disorders 

are profound socioeconomic deprivation and teenage motherhood. It has been shown 

that mothers with a severe psychiatric disorder who also have childcare responsibilities 

are prone to be deeply entrenched in socioeconomic hardship (Belle & Fowler, 1990; 

Mowbray et al., 2000). Teenage motherhood is a health and social concern in mentally 

ill women (Mowbray, Oyserman, Zemencuk, & Ross, 1995). The fertility rate in 

adolescent girls with major psychiatric disorders was found to be two to three times the 

fertility rate in unaffected adolescent girls, and the largest gap in the fertility rate was 

seen in the most socioeconomically deprived areas (Vigod et al., 2014).   

 

Previous studies of the impact of parental psychiatric disorders on children’s 

development were mainly based on small samples, and primarily centred on mothers 

with severe psychiatric disorders. Emerging evidence has shown that fathers contribute 

equally and uniquely to children’s social and behavioural development (Ramchandani 

& Psychogiou, 2009). For example, interaction with fathers may play a more important 

role in the development of interpersonal skills than interaction with mothers, 

particularly during the children’s adolescence, which is a critical period for the 

development of interpersonal relationships (e.g., peer relationships). However, paternal 
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psychiatric disorders have so far received limited attention, particularly in studies 

investigating adolescent DSH.  

 

Previous research shows that the timing of parental psychiatric disorders is an important 

dimension that influences children’s mental health and wellbeing (Oyserman, Mowbray, 

Meares, & Firminger, 2000). There is evidence showing that exposure to parental 

psychiatric disorders has a more detrimental impact on the children when the exposure 

occurs during early childhood than during later developmental periods (Goodman & 

Gotlib, 1999). This is because psychiatric disorders that occur during the child’s early 

childhood may compromise the affected parents’ abilities in providing sensitive and 

responsive parenting (Suderman et al., 2012). This may disrupt parent-child attachment, 

which plays an important role in the development of psychological, affective, and 

cognitive systems (Irwin et al., 2007). More importantly, cognitive and behavioural 

patterns that are adaptive for the children in dealing with the adverse impact of parental 

psychiatric disorders during early childhood may gradually become established, 

evolving into maladaptive coping styles (Goodman & Gotlib, 1999). However, it 

remains unknown whether or not exposures to parental psychiatric disorders during 

early childhood and during the later developmental periods (e.g., late childhood, 

adolescence) play differential roles in moderating the association between early social 

disadvantage and adolescent DSH risk. 

 

This study addresses the following three questions. First, how does early life exposure 

to high neighbourhood socioeconomic disadvantage and having a teen mother affect the 

risk of DSH in adolescent children whose parents had a psychiatric hospital admission? 

Do these two forms of early life disadvantage differ in terms of their impacts on 

adolescent DSH risk? Second, how does the effect of each form of early life 
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disadvantage on adolescent DSH risk vary, depending on the timing of children’s 

exposure to parental psychiatric admissions (i.e., the child’s early childhood, late 

childhood, adolescence)? Third, how does the effect of each form of early life 

disadvantage on adolescent DSH risk differ between children whose mother and whose 

father had a psychiatric admission?  

 

5.3 Methods 

5.3.1 Record Linkages 

This study was based on the linkage of health data routinely collected by government 

agencies in Western Australia (WA). Records in this study were sourced from seven 

datasets: 1) the Birth Registrations and 2) the Midwives Notification System (MNS); 3) 

the Hospital Morbidity Data System (HMDS); 4) the Mental Health Information System 

(MHIS); 5) the Emergency Department Data Collection (EDDC); 6) the Death 

Registrations, and 7) the WA Department for Child Protection and Family Support 

(CPFS) data.  

 

5.3.2 Study Population 

The Birth Registrations and the Midwives Notification System were utilised to establish 

the source population, which included all people born alive between 1981 and 2001 in 

WA and who were identified as non-Aboriginal (244,104 males, 230,756 females). 

Because less than 2% of adolescents aged between 10 and 19 years have a DSH-related 

clinical contact (Hawton, Saunders, et al., 2012), a nested case-control sample was 

compiled from the source population to improve the computational efficiency. Cases 

consisted of all the people who had a DSH-related hospital admission between the ages 

of 10 and 19 years old that occurred no later than the year 2011 (n=7,151). Each case 

was matched with twenty controls, who were randomly sampled from the source 
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population and matched by sex and the year of birth (n=143,020). The matched controls 

must not have had DSH-related hospital admissions or death records (all-cause) by the 

date of the occurrence of the first DSH-related hospital admission of the matched case. 

Parental information was linked to their children’s records via a child-parent linkage 

map created by the Data Linkage Branch. 

 

5.3.3 Adolescent DSH-related Hospital Admissions 

DSH-related hospital admissions were identified from the HMDS, the MHIS, and the 

EDDC datasets, and DSH-related deaths were identified in the Death Registrations. 

Hospital admissions and deaths related to DSH were identified according to the 

International Statistical Classification of Diseases and Related Health Problems 8th / 9th 

Revisions, Clinical Modification (ICD-8/9/9-CM: E950-E959) and 10th Revisions, 

Australian Modification (ICD-10-AM: X60-X84). Convention in previous studies was 

followed to include the “event of undetermined intent” to take into account the possible 

under-recording due to the misclassification of DSH in clinical settings (ICD-8/9-CM: 

E980-E989; ICD-10-AM: Y10-Y34) (Speechley & Stavraky, 1991). In addition to ICD 

codes, the EDDC dataset contains specific diagnostic information (i.e., presenting 

problems, major diagnostic category, and human intent of injury) recorded in different 

coding systems. This information was also referred to when determining any DSH-

related emergency contacts. 

 

5.3.4 Timing of Parental Psychiatric Admissions  

In this study, parental psychiatric admissions after the child’s birth were considered as 

the primary exposure, and the parental psychiatric admissions before the child’s birth 

were considered as a confounder. Previous studies show that infancy (<1 year of age) 

needs to be examined independently, due to the substantial difference in child 
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development during these two periods (Stein et al., 2014). However, the number of 

parental psychiatric admissions during infancy was relatively small in the study sample, 

which limited the statistical power for robust estimation. Therefore, parental psychiatric 

admissions during infancy were also considered as a confounder. 

 

The timing of parental psychiatric hospital admissions was partitioned into childhood 

and adolescence, and childhood was further divided into early and late childhood. 

Childhood and adolescence were defined to be 1-9 years of age and 10-19 years of age 

respectively. This partitioning is in line with the definition for adolescence adopted by 

relevant international organisations including WHO and UNICEF (UNICEF, 2012a; 

WHO, 2014a). Further, early childhood was defined as 1-4 years, which is in 

accordance with the definition employed by the Australian national practice in 

promoting health and welfare in early childhood (AIHW, 2008). Late childhood was 

then defined as 5-9 years.  

 

Only a mother or only a father having a psychiatric hospital admission was identified in 

each developmental period, i.e., early childhood (1-4 years), later childhood (5-9 years), 

and adolescence (10-19 years). The co-occurrence of maternal and paternal psychiatric 

admissions was not examined in this study, because of the small sample size.  

 

Parental psychiatric hospital admissions were identified from three datasets: the HMDS, 

the MHIS, and the EDDC, using ICD codes (ICD-8/9/9-CM: 290-319; ICD-10-AM: 

F01-F99). For cases, parental psychiatric admissions must have occurred prior to the 

date of the case’s first DSH-related hospital admission; for controls, parental psychiatric 

admissions must have occurred prior to the date of the first DSH-related admission of 

the matched cases. 
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5.3.5 Two Forms of Early Life Disadvantage: High Neighbourhood Socioeconomic 

Disadvantage and Teenage Motherhood  

Identification of neighbourhood socioeconomic disadvantage was based on the Index of 

Relative Socioeconomic Disadvantage (IRSD), which was developed by the Australian 

Bureau of Statistics using the data from Australian Census of Population and Housing. 

The IRSD reflects the average level of socioeconomic disadvantage of the people and 

the households within a census district area of approximately 250 households 

(Australian Bureau of Statistics, 2008). The IRSD summarises a range of different 

aspects of disadvantage, including low income (e.g., less than 3rd decile of population 

income distribution), low education (e.g., no post-school qualifications for people older 

than 15 years), and unemployment and unskilled occupation. Each census district area 

has an IRSD score ranging from one to ten (integers only), representing the most 

disadvantaged (bottom 10% of all areas) to the least disadvantaged (top 10% of all areas) 

socioeconomic status. Each child’s record in the Midwives’ Notification System (MNS) 

dataset was linked with an IRSD score, which represents the level of socioeconomic 

disadvantage of the census district area where the child’s mother resided at the time of 

the child’s birth. 

 

The Family Characteristics Survey (FCS) conducted in Australia in 1997 showed that 

around 88% of children with a parent living elsewhere lived with their mother (ABS, 

1997). This implies most children lived with their mothers in their early year during the 

study period. Therefore, adolescent children were considered to have exposure to high 

neighbourhood socioeconomic disadvantage, if the child’s mother resided in the 10% 

most disadvantaged census districts at the time of the child’s birth. A child was 
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identified to be born to a teen mother, if the child’s mother was less than 20 years of age 

at the time of the child’s birth.  

 

5.3.6 Covariates 

In all analyses, the following covariates were adjusted, which either plausibly 

confounded the effects of parental psychiatric admissions on adolescent DSH risk. 

These factors were identified prior to the first DSH-related hospital admission for the 

cases, or the matched date for the controls. Covariates included child’s history of 

psychiatric hospital admissions, parental psychiatric admissions prior to the child’s first 

birthday, and parental lifetime DSH-related hospital admissions. All these factors were 

identified from the HMDS, the MHIS, and the EDDC datasets using the ICD codes 

described above and the emergency diagnostic information. Maternal marital status at 

the time of the child’s birth was obtained from the MNS dataset, parental all-cause 

death from the Death Registrations, and child’s experience of substantiated 

maltreatment from the CPFS dataset.  

 

5.3.7 Data Analysis and Statistical Methods 

First, adolescent exposure to early life disadvantage was grouped into four exclusive 

categories: 1=no exposure to early life disadvantage (reference level), 2=exposure to 

high neighbourhood socioeconomic disadvantage only, 3=having a teen mother only, 

4=exposure to both forms of the early life disadvantage.  

 

Second, two variables for parental history of psychiatric admissions were constructed: a 

binary variable (0=no parents with a psychiatric admission, 1=at least one parent with a 

psychiatric admission); and a three-level categorical variable (1=no parents with a 
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psychiatric admission, 2=only mother with a psychiatric admission, 3=only father with a 

psychiatric admission).  

 

Third, conditional logistic regression analysis was conducted to examine the odds ratio 

(OR) for the risk of having a DSH-related hospital admission among adolescent 

children with exposure to different levels of early life disadvantage, plus different levels 

of parental history of psychiatric admissions, in reference to children unexposed to any 

form of early life disadvantage and who had no parents with a psychiatric admission.  

 

Fourth, the interaction terms of the categorical variable for adolescent exposure to early 

life disadvantage and the binary/categorical variables for parental history of psychiatric 

admissions were analysed to yield the ratios of the OR related to exposure to parental 

psychiatric admissions plus early life disadvantage to the OR related to exposure to 

parental psychiatric admissions only. Such a ratio measured the increase in adolescent 

DSH risk associated with exposure to both early life disadvantage and parental 

psychiatric admissions relative to exposure to parental psychiatric admissions alone. 

 

All the covariates outlined above were controlled for in the regression analyses. 

Maternal marital status at the child’s birth was classified into three categories (i.e. 

unmarried, divorced/separated/widowed, and married/de facto), and all other covariates 

were binary (0=no, 1=yes). Parental psychiatric admissions that occurred in other child 

developmental periods were controlled when examining the effect of parental 

psychiatric admissions in a specific period. 

 

P value <0.05 was considered statistically significant using the two-tailed test. The 

Wald confidence intervals at 95% level were calculated for both the ORs and the ratios. 
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All statistical analyses were conducted using SAS® (EG) statistical software 6.1 (SAS 

Institute Inc., Cary, NC, USA). 

 

5.4 Results 

In this section, the distribution of exposure to early life disadvantage and parental 

psychiatric admissions was first described. Second, the overall effect of early life 

disadvantage on the DSH risk of children whose parent had a psychiatric admission was 

examined. Third, the impact of early life disadvantage on adolescent DSH risk was 

investigated based on the timing of the children’s exposure to parental psychiatric 

admissions. Finally, the effects of maternal and paternal psychiatric admissions were 

examined respectively. 

 

5.4.1 Distribution of Exposure to Early Life Disadvantage and Parental Psychiatric 

Admissions 

Table 5-1 shows that 39.4% (2,815) of children in case group (i.e. children with DSH) 

had at least one parent with a psychiatric hospital admission that occurred during the 

child’s childhood or adolescence (i.e. 1-19 years), compared to 18.4% in control group. 

Of the 2,815 cases whose parents had a psychiatric admission, 42.5% (n=1,196) were 

exposed to parental psychiatric admissions during early childhood (1-4 years), 51.0% 

(n=1,435) during late adolescence (5-9 years), and 62.2% (n=1,750) during adolescence 

(10-19 years). 

 

Table 5-1 (last two columns) shows that exposure to early life disadvantage was nearly 

twice as common in children of parents with a psychiatric admission as for children of 

unaffected parents, among either cases (27.7% versus 15.7%) or controls (19.9% versus 

10.0%). Specifically, of the cases whose parent had a psychiatric admission, 15.1% 
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were exposed to high neighbourhood socioeconomic disadvantage only, 9.0% had a 

teen mother only, and 3.6% had both forms of early life disadvantage. Comparatively, 

the percentages were lower in the control group: 11.7%, 6.2%, and 2.0% respectively. 

The percentage of adolescents with missing data on the exposure to early life 

disadvantage was 13.0% in control group and 11.0% in case group. However, having 

missing data on this exposure was not found to be significantly associated with 

adolescent DSH risk (aOR=0.99, p=0.67).  

 

5.4.2 Effect of Exposure to Early Life Disadvantage on Adolescent DSH Risk 

Table 5-2 shows that compared to children whose parent had no psychiatric hospital 

admissions during childhood or adolescence and who were not exposed to any form of 

early life disadvantage, children exposed to parental psychiatric admissions alone had a 

1.20-fold (95%CI: 1.10-1.30, p<0.001) increase in the odds of having a DSH-related 

hospital admission in adolescence.  

 

Children with an exposure to parental psychiatric admissions in childhood or 

adolescence plus high neighbourhood socioeconomic disadvantage in early years had a 

1.44-fold (95%CI: 1.24-1.67, p<0.001) increase in the odds of DSH, which was 20% 

(i.e., the ratio, 95%CI: 3-40%, p=0.017) higher than the OR related to exposure to 

parental psychiatric admissions alone. Children with an exposure to parental psychiatric 

admissions plus having a teen mother had a 1.65-fold (95%CI: 1.36-1.99, p<0.001) 

increase in the odds of DSH, which was 38% (95%CI: 14-66%, p<0.001) higher than 

the OR related to exposure to parental psychiatric admissions alone. 
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Table 5- 1 Distribution by exposure to early life disadvantage and parental psychiatric admissions, by child developmental period 

Parental 

psychiatric 

admissions 

Exposure to early life 

disadvantage 

Child developmental period 

Early childhood (1-4 years)  Late childhood (5-9 years)  Adolescence (10-19 years)  
Childhood and adolescence 

(1-19 years) 

Case Control  Case Control  Case Control  Case Control 

N (%) N (%)  N (%) N (%)  N (%) N (%)  N (%) N (%) 

All All 7151 (100) 143020 (100)  7151 (100) 143020 (100)  7151 (100) 143020 (100)  7151 (100) 143020 (100) 

No parents 

with a 

psychiatric 

admission 

Total 1 5955 (83.28) 133156 (93.1)  5716 (79.93) 130901 (91.53)  5401 (75.53) 128841 (90.09)  4336 (60.63) 116736 (81.62) 

No exposure to early 

life disadvantage 
4191 (70.38) 100835 (75.73) 

 
4037 (70.63) 99502 (76.01)  3832 (70.95) 98138 (76.17)  3162 (72.92) 89680 (76.82) 

Exposure to high 

neighbourhood  

disadvantage only 

621 (10.43) 9935 (7.46) 

 

597 (10.44) 9676 (7.39)  558 (10.33) 9501 (7.37)  396 (9.13) 8111 (6.95) 

Having a teen mother 

only 
366 (6.15) 3950 (2.97) 

 
326 (5.70) 3636 (2.78)  298 (5.52) 3496 (2.71)  214 (4.94) 2850 (2.44) 

Exposure to both forms 

of disadvantage 
120 (2.02) 1053 (0.79) 

 
109 (1.91) 1012 (0.77)  110 (2.04) 943 (0.73)  72 (1.66) 751 (0.64) 

Missing  657 (11.03) 17383 (13.05)  647 (11.32) 17075 (13.04)  603 (11.16) 16763 (13.01)  492 (11.35) 15344 (13.14) 

At least one 

parent with a 

psychiatric 

admission 

Total 1 1196 (16.72) 9864 (6.9)  1435 (20.07) 12119 (8.47)  1750 (24.47) 14179 (9.91)  2815 (39.37) 26284 (18.38) 

No exposure to early 

life disadvantage 
708 (59.20) 6710 (68.03)  862 (60.07) 8043 (66.37)  1067 (60.97) 9407 (66.34)  1737 (61.71) 17865 (67.97) 

Exposure to high 

neighbourhood  

disadvantage only 

200 (16.72) 1259 (12.76) 

 

224 (15.61) 1518 (12.53)  263 (15.03) 1693 (11.94)  425 (15.10) 3083 (11.73) 

Having a teen mother 

only 
102 (8.53) 520 (5.27) 

 
142 (9.90) 834 (6.88)  170 (9.71) 974 (6.87)  254 (9.02) 1620 (6.16) 

Exposure to both forms 

of disadvantage 
54 (4.52) 227 (2.30) 

 
65 (4.53) 268 (2.21)  64 (3.66) 337 (2.38)  102 (3.62) 529 (2.01) 

Missing  132 (11.04) 1148 (11.64)  142 (9.90) 1456 (12.01)  186 (10.63) 1768 (12.47)  297 (10.55) 3187 (12.13) 

Note: 1 Denominators for the percentages (numbers in parentheses) of the ‘Total’ category were the numbers in the “All” category. Denominators for 

the percentages of the categories below were the numbers in the “Total” category.  
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Table 5- 2 Effect of exposure to early life disadvantage on adolescent DSH risk, by timing of adolescent exposure to parental psychiatric admissions  

Timing of exposure to 

parental psychiatric 

hospital admissions2 

Exposure to early life disadvantage 1 

No exposure to 

early life 

disadvantage 
 

Exposure to high neighbourhood 

socioeconomic disadvantage  
Having a teen mother 

 

Exposure to both forms of early life 

disadvantage 

aOR (95%CI)3 

 

aOR (95%CI)3 Ratio (95%CI)4 

 

aOR (95%CI)3 Ratio (95%CI)4 

 

aOR (95%CI)3 Ratio (95%CI)4 

Childhood or 

adolescence 

1.20 (1.10, 1.30)$ 

 

1.44 (1.24, 1.67)$ 1.20 (1.03, 1.40)* 

 

1.65 (1.36, 1.99)$ 1.38 (1.14, 1.66)$ 

 

1.68 (1.25, 2.26)$ 1.40 (1.04, 1.89)* 

Early childhood 1.04 (0.93, 1.17) 

 

1.50 (1.20, 1.86) $ 1.43 (1.14 ,1.80)# 

 

1.55 (1.15, 2.08)# 1.48 (1.09, 2.01)* 

 

2.19 (1.43, 3.35)$ 2.10 (1.36, 3.23)$ 

Late childhood 0.98 (0.88, 1.10) 

 

1.00 (0.82, 1.22) 1.02 (0.83 ,1.25) 

 

1.63 (1.27, 2.10)$ 1.66 (1.28, 2.16)$ 

 

1.71 (1.16, 2.52)# 1.74 (1.18, 2.57)# 

Adolescence 1.16 (1.05, 1.28)# 

 

1.34 (1.12, 1.62)# 1.16 (0.95, 1.40) 

 

1.58 (1.26, 1.99)$ 1.36 (1.08, 1.72)# 

 

1.15 (0.80, 1.65) 0.99 (0.69, 1.43) 

1 Different categories of early life disadvantage are mutually exclusive. 2 Childhood or adolescence: 1–19 years, childhood: 1-9 years, early childhood: 

1-4 years, late childhood: 5-9 years, and adolescence: 10–19 years. 3 Odds ratios (ORs) were derived from multivariate logistic regression analyses, in 

reference to children unexposed to any forms of early life disadvantage and who had no parents with a psychiatric admission in the specific 

developmental period (i.e. the reference). ORs were adjusted (aOR) for by sex, the year of birth, child’s history of mental health admissions, child’s 

history of substantiated maltreatment, maternal marital status at the child’s birth, parental all-cause death, parental lifetime DSH-related hospital 

admissions, and parental psychiatric hospital admissions that occurred before the child’s first birthday. Additionally, effects were controlled for 

parental psychiatric admissions that occurred in other child developmental periods when examining the effects of parental psychiatric admissions in a 

specific period. 4 Ratios were calculated by dividing the adjusted OR (aOR) for each “exposure” category by the aOR for the “unexposure” category. 

For example, 1.20 (italic) is the ratio of 1.44 to 1.20. * p<0.05, # p<0.01, $ p<0.001  
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5.4.3 Effect of Exposure to Early Life Disadvantage on Adolescent DSH Risk by 

Timing of Parental Psychiatric Admissions 

 

5.4.3.1 Exposure to High Neighbourhood Socioeconomic Disadvantage 

Table 5-2 (columns 3 and 4) shows that exposure to both parental psychiatric 

admissions in early childhood and high neighbourhood socioeconomic disadvantage 

was associated with a 1.50-fold (95%CI: 1.20-1.86, p<0.001) increase in the odds of 

DSH in adolescence, which was 43% (95%CI: 14-80%, p<0.01) higher than the OR 

related to exposure to parental psychiatric admissions in early childhood alone 

(OR=1.04, 95%CI: 0.93-1.17). However, the ratios related to exposure to high 

neighbourhood socioeconomic disadvantage were not significant for children whose 

parent had a psychiatric admission during late childhood or adolescence. 

 

5.4.3.2 Having a Teen Mother 

Table 5-2 (columns 5 and 6) shows that among children of parents with psychiatric 

admissions, having a teen mother was significantly associated with an additional 

increase in the odds of having a DSH-related hospital admission (i.e., the ratio), 

irrespective of the timing of the children’s exposure to parental psychiatric admissions: 

48% (95%CI: 9-101%, p<0.05) for those exposed to parental psychiatric admissions 

during early childhood, 66% (95%CI: 28-116%, p<0.001) during late childhood, and 36% 

(95%CI: 8-72%, p<0.01) during adolescence.  

 

5.4.3.3 Exposure to Both Forms of Early Life Disadvantage 

Table 5-2 (columns 7 and 8) shows that among children of parents with psychiatric 

admissions, exposure to both forms of early life disadvantage had the largest effect on 

the DSH risk among children whose parent had a psychiatric admission during early 
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childhood (ratio=2.10, 95%CI: 1.36-3.23, p<0.001), followed by those exposed to 

parental psychiatric admissions during late childhood (ratio=1.74, 95%CI: 1.18-2.57, 

p<0.01), and there was no significant effect among those exposed to parental psychiatric 

admissions during adolescence (ratio=0.99). 

 

Further, for children whose parent had a psychiatric admission in childhood (i.e., 1-9 

years), the OR related to exposure to both forms of early life disadvantage was 51% 

(95%CI: 7-112%, p=0.018) higher than the OR related to exposure to only one form of 

early life disadvantage.  

 

5.4.4 Effect of Exposure to Early Life Disadvantage on Adolescent DSH Risk by 

Timing of Parental Psychiatric Admissions and Parental Sex 

The results for this section are shown in Table 5-3 and the trends are visualised in 

Figure 5-1. 

 

5.4.4.1 Exposure to High Neighbourhood Socioeconomic Disadvantage 

Table 5-3 (columns 3 and 4) shows that exposure to maternal psychiatric admissions in 

early childhood and high neighbourhood socioeconomic disadvantage was associated 

with a 1.78-fold (95%CI: 1.35-2.35, p<0.001) increase in the odds of adolescent DSH, 

which was 75% (95%CI: 30-136%, p<0.001) higher than the OR related to exposure to 

maternal psychiatric admissions in early childhood alone. However, such a significant 

increase was not observed for children exposed to maternal psychiatric admissions in 

late childhood or adolescence. 

 

In contrast to maternal psychiatric admissions, exposure to paternal (fathers) psychiatric 

admissions in adolescence and high neighbourhood socioeconomic disadvantage was 

associated with a 2.68-fold (95%CI: 1.96-3.66, p<0.001) increase in the odds of 
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adolescent DSH, which was more than double the OR related to exposure to paternal 

psychiatric admissions in adolescence alone (ratio=2.25, 95%CI: 1.60-3.16%, p<0.001). 

However, significant associations were not found among children exposed to paternal 

psychiatric admissions during early or late childhood. 

 

Maternal admission                                                Paternal admission 

  

  

  

Figure 5- 1 Effect of exposure to early life disadvantage on the DSH risk of children 

who had a parent with a psychiatric admission 

Mother (three figures on the left side) or a father (three figures on the right side) with a 

psychiatric admission during different development periods (early childhood – two 

figures on the first row, late childhood – two figures on the second row, adolescence – 

two figures on the third row)   
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Table 5- 3 Effect of exposure to early life disadvantage on adolescent DSH risk, by timing of adolescent exposure to maternal or paternal psychiatric 

admissions  

Timing of exposure to parental 

psychiatric hospital admissions2 

Early life exposure to social disadvantage 1 

No exposure to early 

life disadvantage  

Exposure to high neighbourhood 

socioeconomic disadvantage   
Having a teen mother 

 

Exposure to both forms of early 

life disadvantage 

aOR (95%CI)4 
 aOR (95%CI)4 Ratio (95%CI)5 

 aOR (95%CI)4 Ratio (95%CI)5 
 

aOR (95%CI)4 Ratio (95%CI)5 

Childhood and adolescence (1-19 years)        

    Maternal psychiatric admissions2 
1.12 (1.01, 1.23)* 

 
1.45 (1.20, 1.77)$ 1.30 (1.06, 1.60)* 

 
1.44 (1.13, 1.82)# 1.29 (1.01, 1.64)* 

 
1.86 (1.26, 2.73) # 1.66 (1.13, 2.45)* 

    Paternal psychiatric admissions2 
1.32 (1.16, 1.49)$ 

 
1.61 (1.24, 2.09)$ 1.22 (0.92, 1.62) 

 
1.89 (1.30, 2.73)$ 1.43 (0.98, 2.10) 

 
1.52 (0.78, 2.95) 1.15 (0.59, 2.26) 

    P value3 0.02  0.53   0.21   0.61  

Early childhood (1-4 years)         

    Maternal psychiatric admissions2 1.02 (0.88, 1.17) 
 

1.78 (1.35, 2.35)$ 1.75 (1.30, 2.36)$ 
 

1.46 (1.01, 2.12)* 1.44 (0.98, 2.12) 
 

2.59 (1.53, 4.38) $ 2.54 (1.48, 4.36)$ 

    Paternal psychiatric admissions2 1.21 (1.00, 1.46)* 
 

1.33 (0.92, 1.93) 1.10 (0.73, 1.65) 
 

1.86 (1.09, 3.18)* 1.53 (0.87, 2.69) 
 

3.11 (1.34, 7.22) # 2.57 (1.09, 6.06)* 

    P value3 0.12  0.21   0.47   0.71  

Late childhood (5-9 years)           

    Maternal psychiatric admissions2 0.89 (0.78, 1.02) 
 

1.17 (0.89, 1.52) 1.31 (0.99, 1.74) 
 

1.44 (1.06, 1.96)* 1.62 (1.17, 2.24)# 
 

1.72 (1.05, 2.80) * 1.93 (1.17, 3.17)# 

    Paternal psychiatric admissions2 1.12 (0.95, 1.32) 
 

0.88 (0.63, 1.21) 0.78 (0.55, 1.12) 
 

2.20 (1.37, 3.52)# 1.97 (1.20, 3.22)# 
 

1.94 (0.91, 4.11) 1.73 (0.81, 3.72) 

    P value3 0.23  0.17   0.14   0.79  

Adolescence (10-19 years)         

    Maternal psychiatric admissions2 1.11 (0.99, 1.25) 
 

1.02 (0.81, 1.29) 0.92 (0.72, 1.18) 
 

1.50 (1.14, 1.97)# 1.34 (1.01, 1.79)* 
 

1.22 (0.78, 1.91) 1.09 (0.69, 1.72) 

    Paternal psychiatric admissions2 1.19 (1.02, 1.39)* 
 

2.68 (1.96, 3.66)$ 2.25 (1.60, 3.16)$ 
 

1.93 (1.26, 2.95)# 1.62 (1.04, 2.54)* 
 

1.05 (0.52, 2.13) 0.88 (0.43, 1.81) 

    P value3 0.48  <0.0001   0.31   0.72  

1 Different categories of early life disadvantage are mutually exclusive. 2 Maternal psychiatric hospital admissions refer to that only the mother had a psychiatric hospital admission, 

and paternal psychiatric admissions refers to that only the father had a psychiatric hospital admission. 3 P values show the statistical significance of the difference in the effects of 

maternal versus paternal psychiatric admissions. 4 Odds ratios (ORs) were derived from multivariate logistic regression analyses, in reference to children unexposed to any forms of 

early life disadvantage or psychiatric admissions that occurred to that particular parent in the specific developmental period (i.e. reference group). ORs were adjusted (aOR) for by 

sex, the year of birth, child’s history of mental health admissions, child’s history of substantiated maltreatment, maternal marital status at the child’s birth, parental all-cause death, 

parental lifetime DSH-related hospital admissions, and parental psychiatric hospital admissions that occurred before the child’s first birthday. Additionally, effects were controlled 

for parental psychiatric admissions that occurred in other child developmental periods when examining the effects of maternal or paternal psychiatric admissions in a specific period. 
5 Ratios were calculated by dividing the adjusted OR (aOR) for each “exposure” category by the aOR for the “unexposure” category. For example, 1.30 (italic) is the ratio of 1.45 to 

1.12. * p<0.05, # p<0.01, $ p<0.001  
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5.4.4.2 Having a Teen Mother 

Table 5-3 (columns 5 and 6) shows that exposure to maternal psychiatric admissions 

(between 1 and 19 years) and teenage motherhood was associated with a 1.44-fold 

(95%CI: 1.13-1.82, p<0.01) increase in the odds of adolescent DSH, which was 29% 

(95%CI: 1-64%, p<0.05) higher than the OR related to exposure to maternal psychiatric 

admissions alone. Further, having a teen mother was associated with a 44%, 62%, and 

34% increase in the OR of DSH among children exposed to maternal psychiatric 

admissions during early childhood, late childhood, and adolescence respectively (i.e., 

the ratios). 

 

Exposure to paternal psychiatric admissions and teenage motherhood was associated 

with a 1.89-fold (95%CI: 1.30-2.73, p<0.001) increase in the odds of adolescent DSH, 

which was 43% higher than the OR related to exposure to paternal psychiatric 

admissions alone. However, this increase was not statistically significant (95CI: 0.98-

2.10). Further, having a teen mother was associated with a 53%, 97%, and 62% increase 

in the OR of DSH among children exposed to paternal psychiatric admissions during 

early childhood, late childhood, and adolescence respectively (i.e., the ratios). 

 

5.4.4.3 Exposure to Both Forms of Early Life Disadvantage 

Table 5-3 (columns 7 and 8) shows that exposure to both forms of early life 

disadvantage had a similar effect on children exposed to maternal psychiatric 

admissions and paternal psychiatric admissions during the same developmental period. 

 

For children exposed to maternal psychiatric admissions in childhood, the OR related to 

exposure to both forms of early life disadvantage was 63% (95%CI: 5-153%, p=0.03) 

higher than the OR related to exposure to only one form of early life disadvantage. For 
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children exposed to paternal psychiatric admissions in childhood, the OR related to 

exposure to both forms of early life disadvantage was more than twice (ratio=2.16, 

95%CI: 1.03-4.53, p=0.041) the OR related to exposure to only one form of early life 

disadvantage. Such a significant difference between the effects of exposure to both 

forms versus one form of early life disadvantage was not found for children exposed to 

parental (either maternal or paternal) psychiatric hospital admissions during adolescence. 

 

5.5 Discussion  

The two forms of early life disadvantage examined in this study, i.e., high 

neighbourhood socioeconomic disadvantage and having a teen mother, were very 

common in families affected by parental psychiatric disorders, with 30-40% of children 

in this study exposed to at least one form of early life disadvantage. The study showed 

that having a parent with a psychiatric admission alone either during childhood or 

adolescence only slightly or moderately increased the adolescent DSH risk. Notably, the 

experience of early life disadvantage was shown to result in a substantial increase in 

adolescent DSH risk. This finding echoes previous research showing that social 

adversities greatly compounded the adverse effect of parental mental health problems 

on children’s development (Cleaver et al., 2011; Nicholson et al., 2001).  

 

This study has provided novel insights into how the timing of parental psychiatric 

admissions and parental sex may influence the effect of early social disadvantage on 

adolescent DSH risk. In terms of the timing of parental psychiatric admissions, this 

study showed that the early experience of high socioeconomic disadvantage (regardless 

of exposure to teenage motherhood) had a stronger influence on adolescent DSH risk of 

children exposed to parental psychiatric admissions during early childhood than late 

childhood or adolescence. Furthermore, the results showed that compared to having a 
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parent with a psychiatric admission during adolescence, having a parent with a 

psychiatric admission during childhood may make the children more vulnerable to the 

accumulation of early social disadvantage (i.e., socioeconomic disadvantage plus 

teenage motherhood), which may increase adolescent DSH risk. 

 

With regard to parental sex, this study showed that early socioeconomic disadvantage 

only increased the risk of DSH among children whose mother had a psychiatric 

admission during early childhood. However, when it comes to fathers, early 

socioeconomic disadvantage only increased the risk of DSH among children whose 

father had a psychiatric admission during adolescence. The interpretations and 

implications of these results are discussed below. 

 

The impact of early life disadvantage on the DSH risk of children affected by 

parental psychiatric admissions during early childhood 

Among parents with a mental health disorder, the mental health symptoms of those with 

high social disadvantage may be more severe and chronic, compared to those with lower 

disadvantage (Kiely & Butterworth, 2013). This is partly due to reduced access to 

adequate and quality mental health services for people living in disadvantaged areas 

(Meadows et al., 2015b; Robert, 1999).  

 

The double jeopardy of social disadvantage and psychiatric disorders experienced by 

parents during their children’s early childhood may render the parents incapable of 

providing a nurture environment for the children’s development of attachment and 

socioemotional skills during this critical window (i.e., early childhood). This early 

disadvantage may increase the children’s psychosocial vulnerabilities and reinforce 

maladaptive coping strategies in early years (Duncan et al., 1994; Kiernan & Huerta, 
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2008), setting the scene for the development of later adjustment and mental health 

problems including DSH (Braveman & Barclay, 2009).  

 

The impact of early life disadvantage on the DSH risk of children whose mother 

has a psychiatric admission during early childhood 

This study showed that only when children’s mother had a psychiatric admission during 

early childhood, was the early life experience of high neighbourhood disadvantage 

associated with increased risk of DSH in the children’s adolescence. This may be 

because mothers with a psychiatric disorder are more susceptible to high socioeconomic 

disadvantage (Rutter, 2005), which in turn may more severely undermine the mother’s 

capacity in forming a secure attachment with their children, which is critically required 

for the child’s early development. This disruption may increase the children’s 

vulnerabilities to maladaptive coping strategies and emotional dysregulation (Demby, 

Riggs, & Kaminski, 2015), thereby elevating their DSH risk (Gratz, 2003; Kimball & 

Diddams, 2007). This finding echoes the purported attachment theory that a secure 

mother-child attachment in childhood provides a strong base for children’s healthy 

psychosocial development (Bowlby, 1988). 

 

The impact of early life disadvantage on the DSH risk of children whose father has 

a psychiatric admission  

In terms of paternal psychiatric admissions, this study had two main findings. First, the 

early experience of high neighbourhood socioeconomic disadvantage increased the 

DSH risk of children whose father had a psychiatric admission during adolescence. 

Such an association between the early experience of high socioeconomic disadvantage 

and adolescent DSH risk was not found for children whose father had a psychiatric 

admission during childhood, nor for children whose mother had a psychiatric admission 
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during adolescence. This finding may relate to previous studies showing that compared 

to child-mother attachment, a secure child-father attachment may be more important for 

the development of children’s social skills during adolescence (Coombs & Landsverk, 

1988; Lewis & Lamb, 2003). This result may also indicate that healthy socioemotional 

development, nurtured through a meaningful interaction with fathers during adolescence, 

plays an important role in promoting the resilience of children with early life 

disadvantage, thereby reducing the children’s DSH risk during adolescence.  

 

Second, this study also showed that for children whose father had a psychiatric 

admission, having a teen mother had a large influence on adolescent DSH risk, 

regardless of the timing of father’s psychiatric admissions. This result is in line with 

previous research indicating that meaningful paternal involvement, especially during the 

child’s early years, has an important protective effect on the DSH behaviours of 

children born into at-risk families by virtue of having a teen mother (Cummings et al., 

2000). The level of paternal involvement in children’s lives could not be identified in 

this study due to the lack of this information in the linked data. However, previous 

research has shown that two fifths of children of teen mothers did not maintain 

consistent contact with their biological fathers during their childhood (Howard, Lefever, 

Borkowski, & Whitman, 2006). When fathers are affected by severe psychiatric 

disorders, paternal involvement may be further disrupted or even discontinued, which in 

turn may elevate the children’s DSH risk in adolescence. This study showed that the 

negative effect of teenage motherhood on adolescent DSH risk existed regardless of the 

timing of paternal psychiatric admissions. This finding suggests that continued and 

meaningful paternal involvement across child developmental periods plays an important 

role in promoting the socio-emotional wellbeing of children with a teen mother. 
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5.6 Strengths and Limitations 

The greatest strength of this study is the use of linked administrative data, which has 

offered several advantages over traditional self-reported data. First, study samples are 

drawn from the whole population, which minimises selection bias and improves 

statistical power by ensuring a large sample size. Second, data are collected by clinical 

personnel using internationally standardised diagnostic codes (e.g., ICD codes) to avoid 

report and recall bias and enhance diagnostic validity. Third, the linkage to birth records 

allows the identification of early life disadvantage. Further, the linkage of different 

collections allows for an adjustment for a wide range of factors which may confound, 

moderate or mediate the effects of parental psychiatric admissions on adolescent DSH 

risk, such as child maltreatment and children’s history of psychiatric admissions. Fourth, 

data linkage improves the identification of parental psychiatric admissions that may be 

perceived as a stigma in survey studies, potentially causing under-reporting. Last, data 

linkage assembles life-course events in a chronological order more accurately, thus 

establishing a time sequence required for making causal inferences. 

 

There were also some limitations in this study. First, diminished parenting capacity was 

conceptualised as an important mediator for the detrimental effect of parental 

psychiatric admissions and early life disadvantage on adolescent DSH risk. However, 

factors related to parenting could not be measured due to the lack of this information in 

the linked data. These factors could include the performance of parenting, the quality of 

parent-child relationships, and the degree of parental involvement in childrearing. 

Therefore, direct examination could not be undertaken as to how parenting or family 

functioning may mediate the effects of parental psychiatric admissions on adolescent 

DSH risk. Second, although parental psychiatric admissions identified from clinical 

records are likely to represent the moderate to severe end of the spectrum, a systematic 
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assessment of the consequent impairments in physical, cognitive, and social functioning 

is required in order to determine the severity of psychiatric disorders (King et al., 2015). 

Unfortunately, this information was not available in the linked data. This issue should 

be addressed in future studies, as it may help identify the types of support required by 

affected families to reduce the risk for adolescent DSH (Maybery et al., 2005). Lastly, 

previous research has indicated that the profiles of parenting difficulties may differ by 

the type of parental psychiatric diagnosis (Maybery et al., 2005). This warrants future 

examination in order to understand the influence of early life disadvantage on the DSH 

risk of children exposed to different types of parental psychiatric disorders, which can 

inform social interventions specifically targeted at families affected by different 

psychiatric disorders. 

 

5.7 Implications  

For families with social disadvantage, the majority of the parents with psychiatric 

disorders seek help through the public mental health services (Maybery et al., 2005). 

This implies that public mental health clinics constitute an important frontline service to 

identify whether adults with mental health problems have dependent children who may 

be likely to suffer from emotional and social distress. It is important for clients in public 

mental health sectors to have easy access to appropriate health promotion services (e.g., 

family-focused interventions), with a vision to improve both the parents’ and the 

children’s mental health and coping strategies (e.g., adaptive problem-focused coping). 

In particular, tailored and developmentally appropriate parenting programs should be 

delivered to families in need of parenting support (Tebes, Kaufman, Adnopoz, & 

Racusin, 2001). 
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Further, socioeconomic disadvantage and teenage parenthood should be acknowledged 

in families’ contacts with public mental health services. Appropriate social support for 

both the parents (e.g., role modelling, quality child care, de-stigmatisation) and children 

(e.g., positive peer connections) are likely to mitigate the socioemotional problems of 

children in families affected by parental psychiatric disorders (Ackerson, 2003).  

 

This study highlights the complexity in the social mechanisms underlying the effect of 

parental meatal health disorders on adolescent DSH risk. It is important that future 

studies on adolescent DSH or other psychopathologies consider familial and 

neighbourhood disadvantage in children’s early years. Early childhood is a critical 

window to forge secure parent-child attachment, which is important for children’s 

mental health across the life course (ARACY, 2006). Additionally, the timing of 

parental psychiatric admissions should be considered as an important dimension for the 

assessment of adolescent risk of DSH and the development of appropriate service to 

reduce such risk.  

 

5.8 Conclusion 

Among children of parents with psychiatric hospital admissions, high socioeconomic 

disadvantage and having a teen mother are common social adversities that affect the 

children’s early development. These social adversities make these children amongst the 

most vulnerable in society, and are a main driver of the occurrence of DSH for these 

children. Importantly, this study provided novel findings on how the timing of parental 

psychiatric admissions and parental sex moderate the effect of early social disadvantage 

on adolescent DSH risk. These results have demonstrated that exposure to early social 

disadvantage more strongly increases the DSH risk of children who have a parent with a 

psychiatric admission during early childhood than during a later development period. 
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Further, exposure to paternal psychiatric admissions during adolescence makes the 

children more vulnerable to the adverse effect of early social disadvantage than the 

exposure during an earlier developmental period, leading to increased risk of DSH 

during adolescence. This study has implied that early social support is needed to 

improve the socioemotional skills of the parents affected by psychiatric disorders to 

ensure healthy start for their children’s development. It is also essential to provide 

appropriate mental health services and parenting programs suitable for both mothers and 

fathers with psychiatric disorders, in order to reduce their children’s risk of DSH.  
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CHAPTER 6 Child Maltreatment and Adolescent Deliberate Self-harm: A Population-

level Cohort Study Using Record Linkage  

 

6.1 Abstract 

Adolescents exposed to maltreatment have an elevated risk of deliberate self-harm 

(DSH). The aim of this study was to investigate the effects of the number, timing, and 

type of maltreatment allegations on adolescent risk of having a DSH-related hospital 

admission, in a longitudinal birth cohort using data linkage in Western Australia. A total 

of 351,372 children born between 1986 and 2000 were included in the sample. Cox 

regression models were utilised, while controlling for a range of psychosocial covariates. 

Compared to children without allegations of maltreatment, children with 

unsubstantiated allegations only (adjusted HR=1.04, 95%CI: 1.00-1.08, p<.01) and 

children with a substantiated allegation (aHR=1.10, 95%CI: 1.06-1.15, p<.001) all had 

significantly increased risk of DSH. Among children with a substantiated allegation of 

maltreatment, the greater the number of allegations, the longer the exposure to 

maltreatment, and the more types of maltreatment experienced by a child, the higher the 

child’s risk of DSH. However, this dose-response pattern of risk was not found among 

children with unsubstantiated allegations only. This study calls for the early 

identification of children who are vulnerable to maltreatment based on the child’s 

familial psychosocial environment, and the provision of continued support to at-risk 

families to reduce DSH risk in adolescence. 

 

6.2 Introduction 

Child maltreatment refers to behaviour by parents or caregivers that results in children 

being abused, neglected or otherwise harmed, or at risk of substantial harm, or where 

caregivers are unable to provide adequate care and protection (Australian Institute of 
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Health and Welfare, 2016). In Australia, there has been a steady increase in the 

notification of cases to child protection services, rising from 31.9 notifications per 1,000 

children in 2010-11 to 39.2 per 1,000 in 2014-15 (Australian Institute of Health and 

Welfare, 2016). Child maltreatment is generally categorised into four different types: 

emotional abuse, physical abuse, sexual abuse, and neglect. A meta-analysis based on 

studies using self-reported information (by victims) collected from large samples 

representative of the Australian general population shows that the pooled prevalence of 

child maltreatment ranged from 2.4% for neglect through to 8.6-8.9% for sexual abuse, 

physical abuse and emotional abuse combined (Moore et al., 2015). The prevalence of 

child maltreatment in Australia is similar to the average level for other high-income 

countries (Gilbert et al., 2009). 

 

Adolescents exposed to maltreatment are more likely to have subsequent deliberate self-

harm (DSH) behaviours in adolescence than those not exposed to maltreatment (Afifi et 

al., 2009; Brezo et al., 2008). Deliberate self-harm behaviour refers to all behaviours 

performed directly and intentionally to cause physical destruction to oneself, regardless 

of suicidal intent (Nock, 2010). Deliberate self-harm behaviour is a major public health 

issue for young people, affecting 16-18% of adolescents at the community level 

(Muehlenkamp et al., 2012). There is consistent evidence showing that child 

maltreatment is one of the most important risk factors for adolescent DSH behaviours, 

compared to other types of childhood adversities such as parental separation (Dube et al., 

2001), parental mental health and substance use problems (Dube et al., 2001; Enns et al., 

2006), domestic violence (Thompson et al., 2012), and familial financial crisis 

(Bruffaerts et al., 2010). Research has shown that 23.5% of DSH behaviours in males, 

and 33.0% in females were attributed to child maltreatment (Moore et al., 2015). 

Maltreatment has also been found to be more predictive of DSH behaviours that occur 
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at a younger age (e.g., childhood and adolescence) than those that occur at an older age 

(young adulthood) (Bruffaerts et al., 2010).  

 

Evidence from neuroscience supports the plausibility of the detrimental effect of 

exposure to maltreatment on the child’s development across multiple levels of 

functioning (Cicchetti & Toth, 2005). Long-term exposure to an abusive or neglectful 

environment, particularly early in life, may affect the developing brain and disrupt a 

child’s sensory, affective, and cognitive processing capacities (National Scientific 

Council on the Developing Child, 2007; Streeck-Fischer & van der Kolk, 2000). These 

disruptions may lead to both internalising and externalising problems during 

adolescence such as depression/anxiety and impulsive aggression, as well as over-

response to subsequent toxic stress (Pechtel & Pizzagalli, 2011; Perry & Pollard, 1998), 

all of which contribute to DSH behaviours that may develop as a maladaptive coping 

strategy to regulate overwhelming emotional pain (Lang & Sharma-Patel, 2011; Yates, 

2004). Additionally, experience of maltreatment damages the child’s attachment to 

parents, which in turn may have a negative impact on the child’s interpersonal skills 

(Carlson, Cicchetti, Barnett, & Braunwald, 1989; Cicchetti & Barnett, 1991). 

Maltreatment has also been linked to low self-esteem (internalisation of blame for 

maltreatment) and negative self-perception such as self-hatred, shame, and 

unworthiness, all of which lead to DSH behaviours (Glassman, Weierich, Hooley, 

Deliberto, & Nock, 2007; Gratz, Conrad, & Roemer, 2002). 

 

A few studies have suggested that age at first maltreatment event influences the risk of 

DSH, however the evidence has been mixed (Dunn, McLaughlin, Slopen, Rosand, & 

Smoller, 2013a; Wan et al., 2015). For example, Wan et al. found that exposure to 

maltreatment after 10 years of age was associated with a greater increase in the risk of 
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DSH during adolescence, compared with an earlier exposure to maltreatment (Wan et 

al., 2015). However, Dunn et al. reported that early childhood (0-5 years of age) 

exposure to maltreatment was associated with a higher likelihood of having suicidal 

ideation in young adults, compared with maltreatment that occurred during adolescence 

(Dunn et al., 2013b). Thus, the issue of whether maltreatment at certain developmental 

stages results in different risk for subsequent DSH behaviours is not clearly understood. 

 

Most of studies that have investigated the relationship between maltreatment and DSH 

focused on sexual and physical abuse, and these studies have shown a positive 

relationship between DSH behaviours and these types of abuse. Comparatively, 

emotional abuse and neglect have received far less research attention, and the results are 

far more inconclusive. A review has suggested that sexual abuse may have a larger 

impact on DSH behaviour than other types of maltreatment (Miller et al., 2013). 

Previous research has also shown an additive effect of experiencing multiple versus a 

single type of maltreatment on DSH (Anderson et al., 2002; Brezo et al., 2008; Sansone 

et al., 2002).  

 

Having a large sample size is essential for the robust estimation of the effect of child 

maltreatment on DSH behaviour. However, existing research in this field has been 

limited by small sample sizes. Furthermore, the majority of the existing studies adopted 

a cross-sectional design with self-reporting of child maltreatment experience. This may 

lead to erroneous reporting of the timing of first exposure to maltreatment. Moreover, 

maltreated children tend to live in an abusive and chaotic familial environment, where 

various forms of psychosocial adversities cluster. Compared to non-maltreated children, 

maltreated children are more likely to experience social disadvantage, such as single or 

teenage motherhood and neighbourhood socioeconomic disadvantage (Gilbert et al., 
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2009). Maltreated children are also more likely to have a parent who has alcohol and 

substance use problems (Dunn et al., 2002b; Famularo et al., 1992). Experience of these 

adversities make the affected children even more vulnerable to mental health problems 

and DSH behaviours (Hawton, Saunders, et al., 2012). Therefore, it is important to 

rigorously control for these psychosocial adversities in the examination of the 

association between child maltreatment and DSH in adolescence. Large-scale 

longitudinal research that employs administratively validated records collected using 

standardised protocols to report child maltreatment, DSH-related hospital admissions, 

and important psychosocial adversities can address some of these limitations. 

 

To date, there have been no longitudinal cohort studies that have evaluated the 

association between child maltreatment and hospitalised DSH behaviour during 

adolescence. Research shows that one in eight adolescents with DSH behaviours present 

to hospitals or emergency departments for medical treatment (Hawton et al., 2002; 

Madge et al., 2008). Adolescents with DSH-related hospital admissions are more likely 

to have suicidal behaviours and experience social disadvantage than adolescents who 

have DSH behaviours but who do not present at hospitals or emergency departments for 

medical treatment (Hawton & Harriss, 2007; Rodham et al., 2004). This study utilised 

population-wide record linkage with administratively validated information on child 

maltreatment and hospital admissions due to DSH. The primary aim was to examine 

whether there is increased risk of having a DSH-related hospital admission among 

adolescents who had an allegation of maltreatment than those who did not, while taking 

into account early familial adversities and individual psychiatric history. This chapter 

also evaluates the effect of the number, timing and type of maltreatment on the risk of 

having a DSH-related hospital admission in adolescents with a maltreatment allegation. 
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As this study utilised administrative records, it is investigating the more severe end of 

the spectrum for these events. 

 

6.3 Methods 

In this study, adolescence was defined as the period between the ages of 10 and 20 years. 

This is in line with the definition used by the WHO (WHO, 2014b) and the UNICEF 

(UNICEF, 2012b). This definition has also been used in the Lancet Commission on 

Adolescent Health and Wellbeing, which systematically reviewed the definition of 

adolescents used in previous research and concluded that 10-19 years of age was the 

period of time when most individuals go through critical changes in biological, 

cognitive, psychological, and social domains in modern societies (Sawyer et al., 2012). 

 

6.3.1 Record Linkages 

This study was based on the linkage of administrative data routinely collected by 

government agencies in Western Australia (WA).  

 

The records collected by the Department for Child Protection and Family Support 

(CPFS) in WA were utilised to identify adolescents who had an allegation record of 

maltreatment. Child maltreatment events recorded in the Department for CPFS data 

have been validated by social workers using standardised protocols and assessments. 

When a child maltreatment allegation is notified to an authorised child protection 

agency, an assessment is made to identify the harm or degree of harm to the child and 

their protective needs. An investigation includes sighting or interviewing the child 

where it is practical to do so. If there is reasonable cause to believe that the child has 

been, is being, or is likely to be abused, neglected or otherwise harmed, it is concluded 

that the allegation is substantiated, otherwise it is unsubstantiated (Australian Institute 
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of Health and Welfare, 2016). A wide range of information is available, including the 

type of maltreatment and the age at maltreatment allegation. The collection of 

Department for CPFS records became fully operational in 1990, however some 

allegations that occurred between 1986 and 1989 were also identified in the Department 

for CPFS dataset.  

 

While full maltreatment ascertainment may not be available for years 1986-89, children 

born during these years were included, because they made a large contribution to the 

number of maltreatment allegations, hence they improved robustness of statistical 

estimates. Further analysis was conducted by excluding children born 1986-89 and 

found that the cumulative probability of having a DSH-related hospital admission in 

adolescence was 2.65% for children with no allegations and 11.37% for children with 

an allegation (i.e., including both unsubstantiated and substantiated allegations). This 

prevalence was comparable with that based on the larger sample including children born 

between 1986 and 1989. This means that the issue of under-reporting of maltreatment 

allegations arising from including children born between 1986 and 1989 did not have a 

substantive influence on the identification of maltreatment allegations, hence those 

children were included in the study cohort. 

 

Six health related registers in WA were linked in this study, including the Birth 

Registrations and the Midwives Notification System including all birth information of 

people born in WA; the Hospital Morbidity Data System (HMDS) including all 

inpatient admission records (including psychiatric inpatients) from all hospitals; the 

Mental Health Information System (MHIS) including all psychiatric outpatient records 

from all public hospitals; the Emergency Department Data Collection (EDDC) 

including all emergency department records in hospitals under contract with the WA 
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government; as well as the Mortality Registrations including all deaths registered in 

WA. All data collections date back to 1980 and earlier, except the EDDC dataset that 

includes records since 2002. Parental records were linked to their children’s records by 

the Data Linkage Branch through the Family Connections system. 

 

6.3.2 Source Population (Birth Cohort) and Observation Period  

This study was based on a birth cohort including all children born alive in WA between 

the years 1986 and 2000 (inclusive). A total of 373,074 children were identified, and 

were followed up from birth to the first DSH-related hospital admission, death, 20th 

birthday, and March 5th 2010, whichever came first. 

 

6.3.3 Identification of Exposure 

Exposure status of all children was determined based on their allegation records during 

the study period (i.e., prior to the first DSH-related hospital admission, death, 20th 

birthday, and March 5th 2010, whichever came first). The exposure status contained 

three exclusive levels: having no allegations of maltreatment, having unsubstantiated 

allegations of maltreatment only, and having at least one (≥ 1) substantiated allegation 

of maltreatment. Children with a substantiated allegation were differentiated from those 

with unsubstantiated allegations only, because the former have experienced 

substantiated maltreatment, whereas the latter may not have experienced an actual 

maltreatment event or there has been no reasonable evidence to substantiate prior, 

current or future abuse, neglect, or harm to the child (Australian Institute of Health and 

Welfare, 2016).  

 

All the analyses were stratified by the level of exposure status. For children with at least 

one substantiated allegation, they may also have unsubstantiated allegations. Therefore 



147 

 

sensitivity analysis was conducted to examine the effects of the number, timing, and 

type of maltreatment allegations on DSH risk, using only substantiated allegations and 

all allegations (including both unsubstantiated and substantiated allegations) among 

these children respectively. These sensitivity analyses revealed few differences between 

the results based on substantiated allegations and all allegations. Therefore, for children 

with a substantiated allegation, results based on substantiated allegations were reported 

in the main text, and the results based on all allegations were presented in Tables 6-6 

and 6-8 at the end of this chapter.  

 

Number The total number of allegation records was calculated for all children in the 

cohort. Additionally, the total number of substantiated allegation records was calculated 

for all children with a substantiated allegation. For the total number of allegation 

records, four categories were created: 0 (n=329912, 93.89% of all children had no 

allegations), 1 (n=16418, 4.67%), 2-3 (n=4419, 1.26%), and ≥ 4 (n=623, 0.18%).  

 

Timing The age at allegations was used to determine whether an allegation occurred in 

childhood (0-9 years) or adolescence (10-19 years). Three groups were created based on 

the timing of allegations: having allegations in childhood only, having allegations in 

adolescence only, and having allegations in both childhood and adolescence. 

 

Type To determine the type of maltreatment, the Department for CPFS considers both 

the maltreatment behaviours of the perpetrators and the harm/injury caused to the child 

(Department for Child Protection and Family Support of Western Australia, 2012). In 

line with government reports, psychological abuse was considered as emotional abuse 

(Australian Institute of Health and Welfare, 2016), because these two types of 

maltreatment are similar by definition (Department for Child Protection and Family 
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Support of Western Australia, 2012). Therefore, four types of maltreatment were 

considered in this study: emotional abuse, physical abuse, sexual abuse, and neglect. 

 

For children with unsubstantiated allegations only, all alleged types of maltreatment 

were identified. For children with at least one substantiated allegation, all substantiated 

types of maltreatment were identified. For each of the four types of maltreatment, it was 

considered whether this was the only type of maltreatment experienced by a child, or if 

a different type of maltreatment was also experienced by a child. It was examined 

whether experiencing multiple types of maltreatment was associated with significantly 

higher risk of DSH in adolescence, compared to experiencing only one type of 

maltreatment.  

 

In addition, the primary type of maltreatment was reported in substantiated allegations. 

The primary type of maltreatment refers to the type of abuse or neglect that is likely to 

be the most severe in the short term or to place the child at risk in the short term. If such 

an assessment is not possible, the primary type should be the most obvious form of 

abuse or neglect (Australian Institute of Health and Welfare, 2016). For children with a 

substantiated allegation, sensitivity analyses were conducted using only the primary 

type of maltreatment, and this showed similar results to those based on all reported 

types of maltreatment. 

 

6.3.4 Identification of DSH-related Hospital Admission 

Adolescent DSH-related hospital admissions were identified using the HMDS, the 

MHIS, and the EDDC datasets, and DSH-related deaths were identified from the 

Mortality Registrations. The identification of DSH was based on the International 

Statistical Classification of Diseases and Related Health Problems, 8th/9th Revisions, 



149 

 

Clinical Modification (ICD-8/9-CM: E950-E959), and the 10th Revision, Australian 

Modification (ICD-10-AM: X60-X84). The convention in previous studies was 

followed to include the “event of undetermined intent” (ICD-8/9-CM: E980-E989; ICD-

10-AM: Y10-Y34) to take into account possible underreporting due to the 

misclassification of DSH in the clinical setting (Speechley & Stavraky, 1991). Two 

variables that are only available in the EDDC dataset “presenting problem” and “human 

intent of injury” were also used to identify any DSH-related emergency contacts. 

 

6.3.5 Identification of Covariates 

The MNS and Birth Registrations datasets were used to identify a child’s sex and 

Aboriginality. If a child’s mother or father was recorded as Aboriginal in either of these 

two datasets, the child was identified as Aboriginal; otherwise they were classified as 

non-Aboriginal. Each record in the MNS dataset contains information on maternal 

social factors that are known to be associated with child maltreatment and DSH 

behaviours. These factors included maternal age, marital status, and maternal 

neighbourhood socioeconomic status measured by the Socio-Economic Indexes for 

Areas (SEIFA) developed by the Australian Bureau of Statistics (ABS) (Dube et al., 

2001). The SEIFA index summarises a wide range of social determinants of health such 

as income, educational attainment, and employment status, based on the census data 

collected from the households within each census district area that contains 

approximately 250 dwellings (ABS, 2008). All three maternal social factors were coded 

as categorical variables as shown in Table 6-1. 

 

The HMDS, the MHIS, and the EDDC datasets were used to identify children’s and the 

parents’ lifetime hospital admissions related to psychiatric disorders, and the parents’ 

lifetime DSH-related hospital admissions that occurred before the end of the study 
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period, based on ICD codes (ICD-8/9-CM: 290-319, ICD-10-AM: F01-F99). In addition, 

parental all-cause deaths were identified from the Mortality Registrations. All covariates 

were treated dichotomously (0=no exposure, 1=with exposure). 

 

6.3.6 Data Analysis and Statistical Methods 

Cox regression models were conducted to estimate the hazard ratio (HR) to measure the 

increased risk for DSH-related hospital admissions associated with having an allegation 

of maltreatment, with age (from birth) as the underlying time scale. A censored time 

was considered as not having a DSH-related hospital admission during the study period 

which terminated before the 20th birthday. Because DSH behaviours occur very rarely 

before the age of 10 years (Hawton, Saunders, et al., 2012), children who were younger 

than 10 at the end of the study period were excluded from analysis. The cumulative 

probability of having a DSH-related hospital admission between 10 and 19 years of age 

was estimated using the life-table method (Lee & Wang, 2003). 

 

Since a child’s exposure status of having a maltreatment allegation changed over time, 

the exposure status were treated as a time-varying variable in the Cox regression 

analyses. For example, a series of binary variables were created to indicate whether a 

child had or did not have a maltreatment allegation record during and before each 1-year 

age interval (e.g., 0-1 (<1), 1-2 (<2), …, 19-20 (<20)). Therefore, there were 20 such 

indicators for each cohort child from 0 to 19 years of age. A series of variables for the 

cumulative number of allegations and the type(s) of maltreatment experienced by a 

child were also created.  

 

Cox regression analysis was undertaken to examine HRs in three sequential steps. First, 

crude HRs were estimated using univariate regression models, only including the 
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exposure status of having an allegation of maltreatment. Second, multivariate regression 

analyses were conducted, adjusting for children’s sex, Aboriginality, maternal age, 

maternal marital status, maternal neighbourhood SES, parental history of having a 

hospital admission related to psychiatric disorders and DSH behaviours, and parental 

all-cause deaths. Last, because individual psychiatric disorders have the strongest 

association with DSH (Edwards, Holden, Felitti, & Anda, 2003), children’s history of 

having a hospital admission related to psychiatric disorders was adjusted for, in order to 

examine the extent to which the effect of maltreatment on adolescent DSH is explained 

by individual psychiatric disorders. All covariates were treated as categorical and time-

invariant variables (categorisation shown in Table 6-1).  

 

Hazard ratios were reported with 95% confidence intervals (CIs). P<0.05 was 

considered statistically significant, using two-sided testing. Because the preliminary 

results by the number, timing, and type of maltreatment allegations revealed no 

significant differences by sex, the pooled results with boys and girls combined were 

presented. All analyses were conducted using SAS® (EG) statistical software version 

6.1 (SAS Institute Inc., Cary, NC, USA). 

 

6.4 Results 

6.4.1 Overall Results 

After excluding 21,702 children who were younger than 10 years of age at the end of 

the study period, the birth cohort included a total of 351,372 children. In total, 248,448 

(70.7%) of these children had censored time. The mean the age of the children at the 

end of the study period was 15.5 years (median=16).  
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Of 351,372 children in the birth cohort, 11,546 (3.29%) had unsubstantiated allegations 

of maltreatment only, and 9,914 (2.82%) had at least one substantiated allegation (of 

these children, 4343 (43.8%) also had an unsubstantiated allegation). Table 6-1 shows 

that the psychosocial characteristics differed between children with no allegations and 

children with a maltreatment allegation. Compared to children with no allegations, those 

with a maltreatment allegation were more likely to have a young/teen mother or a single 

mother, have a mother who resided in the most socioeconomically disadvantaged area at 

the time of the child’s birth, experience a psychiatric disorder, have a parent with a 

psychiatric disorder or DSH behaviour. Comparatively, children with unsubstantiated 

allegations only, and those with a substantiated allegation, had similar psychosocial 

characteristics (Table 6-1).  
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Table 6- 1 Psychosocial characteristics of children with different maltreatment histories 

Factors 

Having no 

allegations 

 

(n=329,912) 

 

Having  

unsubstantiated 

allegations only 

 

(n=11,546) 

 

Having ≥ 1 

substantiated 

allegation  

 

(n=9,914) 

Chi-

square 

(p value) 1 

N. % 
 

N. %  N. % 

Sex 
     

    

Male 170,331 51.63  5,646 48.90  4,394 44.32 44.92 

(<.0001) Female 159,581 48.37  5,900 51.10  5,520 55.68 

Aboriginality          

Aboriginal 17,953 5.44  2,431 21.05  3,075 31.02 277.51 

(<.0001) Non-Aboriginal 311,959 94.56  9,115 78.95  6,839 68.98 

Maternal age at child birth (year)          

< 20 (teenage motherhood) 17,049 5.17  2,319 20.08  2,246 22.65 

32.41 

(<.0001) 

20-24 (young motherhood) 64,182 19.45  3,871 33.53  3,382 34.11 

25-34 210,556 63.82  4,624 40.05  3,744 37.76 

>=35 33,140 10.05  612 5.30  466 4.70 

Missing 4,985 1.51  120 1.04  76 0.77 

Maternal marital status at child birth          

Married/De facto 298,706 90.54  8,020 69.46  6,390 64.45 
69.13 

(<.0001) 
Unmarried/Separated 30,867 9.36  3,514 30.43  3,493 35.23 

Missing 339 0.10  12 0.10  31 0.31 

Maternal neighbourhood SES (quartile)          

Q1 - most disadvantaged 78,491 23.79  5,112 44.28  4,848 48.90 

93.95 

(<.0001) 

Q2 76,471 23.18  2,679 23.20  2,087 21.05 

Q3 73,782 22.36  1,628 14.10  1,206 12.16 

Q4 - least disadvantaged 63,958 19.39  823 7.13  510 5.14 

Missing 37,210 11.28  1,304 11.29  1,263 12.74 

Parental psychiatric contact          

Yes 92,914 28.16  7,644 66.20  7,449 75.14 203.91 

(<.0001) No 236,998 71.84  3,902 33.80  2,465 24.86 

Parental DSH-related contact          

Yes 23,122 7.01  3,107 26.91  3,425 34.55 146.94 

(<.0001) No 306,790 92.99  8,439 73.09  6,489 65.45 

Parental all-cause death          

Yes 9,180 2.78  754 6.53  782 7.89 14.79 

(0.0001) No 320,732 97.22  10,792 93.47  9,132 92.11 

Children's psychiatric contact          

Yes 21,527 6.53  2,430 21.05  2,661 26.84 98.98 

(<.0001) No 308,385 93.47  9,116 78.95  7,253 73.16 
1 Pearson’s Chi-squared analysis was conducted to compare the frequency distribution of the 

psychosocial characteristics between children with unsubstantiated allegations only and children 

with at least one substantiated allegation. 
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Table 6-2 shows that 2.31% (the cumulative probability) of children with no 

maltreatment allegations had a DSH-related hospital admission in adolescence during 

study period. Comparatively, 7.47% of children with unsubstantiated allegations only, 

and 11.22% of those with a substantiated allegation had a DSH-related hospital 

admission in adolescence. Compared to children without an allegation (either 

unsubstantiated or substantiated), there was increased risk of having a DSH-related 

hospital admission among children with unsubstantiated allegations only (adjusted HR 

or aHR=1.04, 95%CI: 1.00-1.08, p<.01), and then more greatly increased risk of DSH 

among children with a substantiated allegation (aHR=1.10, 95%CI: 1.06-1.15, p<.001). 

The risk of DSH (aHR) for children with a substantiated allegation was 6% (95%CI: 1-

11%, p=.0294) higher than that for children with unsubstantiated allegations only, after 

taking into account the covariates listed in Table 6-1. 
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Table 6- 2 Association between maltreatment history and the risk of having a DSH-related hospital admission in adolescence 

Maltreatment status 
No. of 

children 

Person-years 

during follow-

up 

No. of 

children with 

DSH 

Cumulative probability 

10-19 years (%) (s.e.)1 

Hazard ratio (HR) (95%CI) 

Crude 2 Adjusted 3 Adjusted 4 

Children with no 

allegations 
329912 5279931 3786 2.31 (0.00039) Reference 

Children with 

unsubstantiated allegations 

only 

11546 189064 510 7.47 (0.00331) 1.11 (1.07, 1.14) $ 1.08 (1.04, 1.12) $ 1.04 (1.00, 1.08) # 

Children with ≥ 1   

substantiated allegation 
9914 158872 638 11.22 (0.00442) 1.20 (1.16, 1.24) $ 1.16 (1.12, 1.21) $ 1.10 (1.06, 1.15) $ 

1 Cumulative probability and the standard error (s.e.) were estimated using life-table method. 2 Crude HRs were derived from univariate Cox regression models, only 

including the exposure variable indicating whether a child had (1=yes) or had not (0=no) become a subject of unsubstantiated or substantiated maltreatment during 

the study period. 3 Crude HRs were adjusted by child’s sex (not for sex-specific results), Aboriginality (not for Aboriginality-specific results), maternal age, maternal 

marital status, and maternal neighbourhood SES at the child’s birth, parental psychiatric and DSH-related hospital admission, and parental all-cause death, using 

multivariate Cox regression models. 4 HRs derived in the second step were further adjusted by children’s psychiatric contact. * p<.05, # p<.01, $ p<.001 
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6.4.2 Number of Allegations 

Table 6-3 shows that among children with a substantiated allegation, the HRs of having 

a DSH-related hospital admission increased with the growing of substantiated 

allegations of maltreatment, after adjusting for psychosocial covariates. The aHR of 

DSH for children with more than one substantiated allegation was 1.21 (95%CI: 1.12-

1.31, p<.001), which was 13.7% (95%CI: 4.2-24.0%, p<.01) higher than the aHR of 

DSH for children with a single substantiated allegation (aHR=1.07, 95%CI: 1.02-1.12, 

p<.01). However, the hazard ratios were not found to increase with the number of 

allegations among children with unsubstantiated allegations only.   

 

DSH risk was compared between children with unsubstantiated allegations only, and 

children with a substantiated allegation, by the number of allegations. The results 

showed that among children who had a single allegation of maltreatment, whether this 

allegation was substantiated or not, the aHR for DSH-related hospital admissions did 

not significantly differ. However, among children who had more than one allegation of 

maltreatment, the aHR was significantly higher for children with a substantiated 

allegation (aHR=1.21, 95%CI: 1.12-1.31, p<.001) than for those with unsubstantiated 

allegations only (aHR=1.04, 95%CI: 0.97-1.11) (increase of aHR=16.6%, 95%CI: 5.5-

29.0, p<.01). 
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Table 6- 3 Association between number of allegations of maltreatment and the risk of having a DSH-related hospital admission in adolescence  

Number of 

allegations of 

maltreatment 

No. of 

children 

Person-years 

during 

follow-up 

No. of 

children 

with DSH 

Cumulative 

probability 10-19 

years (%) (s.e.)1 

Hazard ratio (HR) (95%CI) 

Crude 2 Adjusted 3 Adjusted 4 

Children with no allegations    

0 329912 5279931 3786 2.31 (0.000386) Reference 

Children with unsubstantiated allegations only     

1 8996 146115 369 7.23 (0.00378) 1.10 (1.06, 1.14) $ 1.07 (1.03, 1.12) $ 1.04 (1.00, 1.08) 

2-3 2248 37594 116 7.87 (0.00727) 1.12 (1.04, 1.20) # 1.09 (1.01, 1.17) * 1.04 (0.97, 1.12) 

≥4 302 5355 25 10.46 (0.02020) 1.16 (0.99, 1.37) 1.11 (0.94, 1.32) 1.03 (0.87, 1.22) 

Children with a substantiated allegation 5     

1 7422 119249 408 9.69 (0.00480) 1.16 (1.11, 1.21) $ 1.13 (1.08, 1.18) $ 1.07 (1.02, 1.12) # 

2-3 2171 34423 191 15.25 (0.01080) 1.33 (1.23, 1.44) $ 1.27 (1.17, 1.38) $ 1.20 (1.11, 1.31) $ 

≥4 321 5200 39 19.40 (0.03010) 1.45 (1.21, 1.75) $ 1.37 (1.13, 1.66) # 1.29 (1.07, 1.57) # 

1 Cumulative probability and the standard error (s.e.) were estimated using life-table method. 2 Crude HRs were derived from univariate Cox regression models, only 

including the exposure variable indicating whether a child had (1=yes) or had not (0=no) become a subject of alleged maltreatment during the study period. 3 Crude 

HRs were adjusted by child’s sex, Aboriginality, maternal age, maternal marital status, and maternal neighbourhood SES at the child’s birth, parental psychiatric and 

DSH-related hospital admission, and parental all-cause death, using multivariate Cox regression models. 4 HRs derived in the second step were further adjusted by 

children’s psychiatric contact. 5 Only substantiated allegations were considered for children with a substantiated allegation. 
* p<.05, # p<.01, $ p<.001 
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6.4.3 Timing of Allegations 

Table 6-4 shows that for children with a substantiated maltreatment allegation, the aHR 

for DSH-related hospital admissions among children with substantiated allegations 

occurring in adolescence only was 1.13 (95%CI: 1.06-1.20, p<.001), which was higher, 

yet insignificantly (p=.0842), than that among children with substantiated allegations 

occurring in childhood only (aHR=1.05, 95%CI: 1.00-1.11, p=.0729). When the 

substantiated allegations occurred in both childhood and adolescence, the aHR 

increased to 1.34 (95%CI: 1.18-1.52, p<.001), which was 24.2% higher (95%CI: 9.2-

41.4%, p<.001) than the aHR associated with substantiated allegations occurring either 

only in childhood or in adolescence.  

 

Table 6-4 further shows that for children with unsubstantiated allegations only, the aHR 

for DSH-related hospital admissions was 1.12 (95%CI: 1.03-1.21, p<.01) among 

children with allegations occurring in adolescence only, which was significantly higher 

(p=.0329) than the aHR among children with allegations occurring in childhood only 

(aHR=1.02, 95%CI: 0.98-1.06). However, among children with unsubstantiated 

allegations only, the dose-response effect associated with having allegations in both 

childhood and adolescence versus having allegations either only in childhood or 

adolescence was not found.  

 

DSH risk was compared between children with unsubstantiated allegations only, and 

children with a substantiated allegation, by the timing of allegations. It was found that 

when children had allegations either only in childhood or in adolescence, the aHR for 

DSH-related hospital admissions did not significantly differ between children with 

unsubstantiated allegations only (aHR=1.04, 95%CI: 1.00-1.08, p=.0553) and children 

with a substantiated allegation (aHR=1.08, 95%CI: 1.03-1.12, p<.001). However, when 
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children had allegations in both childhood and adolescence, the aHR was significantly 

higher for children with a substantiated allegation than those with unsubstantiated 

allegations only (increase of aHR=22.3%, 95%CI: 1.0-48.2%, p=.0396) (Table 6-4). 
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Table 6- 4 Association between timing of allegations of maltreatment and the risk of having a DSH-related hospital admission in adolescence  

Timing of 

allegations/substantiations of 

maltreatment 

No. of 

children 1 

Person-years 

during 

follow-up 

No. of 

children with 

DSH 

Cumulative 

probability 10-19 

years (%) (s.e.) 2 

Hazard ratio (HR) (95%CI) 

Crude 3 Adjusted 4 Adjusted 5 

Children with no allegations    

No allegations 305605 5036861 3749 2.30 (0.000386) Reference 

Children with unsubstantiated allegations only      

Childhood only (0-9 years) 7663 129224 307 6.25 (0.00357) 1.08 (1.04, 1.12) $ 1.05 (1.01, 1.10) * 1.02 (0.98, 1.06) 

Adolescence only (10-19 years) 2625 43220 152 10.36 (0.00843) 1.19 (1.10, 1.27) $ 1.15 (1.07, 1.25) $ 1.12 (1.03, 1.21) # 

Childhood and adolescence 624 10280 42 11.03 (0.01700) 1.20 (1.05, 1.38) # 1.16 (1.00, 1.35) * 1.09 (0.94, 1.27) 

Both childhood and adolescence 

versus only one period 
--- --- --- --- 1.10 (0.95, 1.26) 1.08 (0.93, 1.26) 1.06 (0.91, 1.23) 

Children with a substantiated allegation 6     

Childhood only (0-9 years) 5782 93636 277 8.40 (0.00510) 1.14 (1.08, 1.19) $ 1.10 (1.04, 1.16) $ 1.05 (1.00, 1.11) 

Adolescence only (10-19 years) 2694 45640 238 13.34 (0.00843) 1.23 (1.16, 1.31) $ 1.20 (1.13, 1.28) $ 1.13 (1.06, 1.20) $ 

Childhood and adolescence 814 13356 106 20.04 (0.01870) 1.50 (1.34, 1.68) $ 1.44 (1.27, 1.63) $ 1.34 (1.18, 1.52) $ 

Both childhood and adolescence 

versus only one period 
--- --- --- --- 1.28 (1.14, 1.45) $ 1.27 (1.11, 1.44) $ 1.24 (1.09, 1.41) $ 
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1 A total of 25,565 children were younger than 10 years at the end of the study period, therefore their status of being subjected to allegations during adolescence 

could not be identified and thus they were excluded from these analyses. 2 Cumulative probability and the standard error (s.e.) were estimated using life-table method. 

3 Crude HRs were derived from univariate Cox regression models, only including the exposure variable indicating whether a child had (1=yes) or had not (0=no) 

become a subject of alleged maltreatment during the study period. 4 Crude HRs were adjusted by child’s sex, Aboriginality, maternal age, maternal marital status, 

and maternal neighbourhood SES at the child’s birth, parental psychiatric and DSH-related hospital admission, and parental all-cause death, using multivariate Cox 

regression models. 5 HRs derived in the second step were further adjusted by children’s psychiatric contact. 6 Only substantiated allegations were considered for 

children with a substantiated allegation. 

* p<.05, # p<.01, $ p<.001 
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6.4.4 Type of Maltreatment  

Table 6-5 shows that different types of maltreatment were associated with a similar aHR 

for DSH-related hospital admissions among children with unsubstantiated allegations 

only, and children with a substantiated allegation.  

 

The “additional increase” in Table 6-5 shows that among children with a substantiated 

allegation, experiencing multiple types of maltreatment was associated with increased 

risk (aHR) for DSH-related hospital admissions, compared to experiencing only one 

type of maltreatment. Although this additional increase was present for each 

maltreatment type, ranging from 10% for emotional abuse to 12% for physical and 

sexual abuse, it was only significant among children who experienced neglect (increase 

of aHR=1.18, 95%CI: 1.04-1.35, p=0.0129). However, among children with 

unsubstantiated allegations only, there was no significant difference between 

experiencing multiple types of maltreatment and experiencing one type of maltreatment. 

 

DSH risk was compared between children with unsubstantiated allegations only, and 

children with a substantiated allegation, by the type of allegations. It was found that 

among children who experienced only one type of maltreatment, the aHR for DSH-

related hospital admissions did not differ between children with and without a 

substantiated allegation, regardless of maltreatment type. However, for children who 

experienced multiple types of maltreatment, the aHR of DSH was on average 13% 

higher among children with a substantiated allegation than those with unsubstantiated 

allegations only. However, this increase was only significant for neglect, that is, among 

children who experienced neglect and another type of maltreatment, the aHR was 20% 

(95%CI: 5-38%, p<.01) higher for those with a substantiated allegation compared to 

those with unsubstantiated allegations only.  
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Table 6- 5 Association between type of maltreatment and the risk of having a DSH-related hospital admission in adolescence  

Type of  

maltreatment 

No. of 

Children1 

Person-Years 

during 

Follow-Up 

No. of 

Children 

with DSH 

Cumulative 

Probability 10-19 

years (%) (s.e.)2 

Hazard Ratio (HR) (95%CI) 

Crude3 Adjusted4 Adjusted5 

Children with no allegations      

No substantiation 329912 5279931 3786 2.31 (0.000386) Reference 

Children with unsubstantiated allegations only    

Emotional abuse     
 

       

      Only type or with other types 1471 23743 55 6.58 (0.00893) 1.09 (1.00, 1.20) 1.06 (0.96, 1.17) 1.02 (0.92, 1.12) 

            Only type 478 7483 14 6.02 (0.01660) 1.08 (0.90, 1.29) 1.03 (0.85, 1.25) 1.00 (0.83, 1.22) 

            With other types 993 16260 41 6.83 (0.01060) 1.10 (0.99, 1.23) 1.07 (0.95, 1.20) 1.02 (0.91, 1.15) 

            Additional increase6 --- --- --- --- 1.02 (0.83, 1.26) 1.04 (0.83, 1.30) 1.02 (0.81, 1.28) 

Physical abuse        

      Only type or with other types 4241 69407 208 8.35 (0.00582) 1.13 (1.07, 1.19) $ 1.10 (1.04, 1.17) # 1.06 (1.00, 1.12) 

            Only type 2479 40134 110 7.81 (0.00750) 1.12 (1.04, 1.20) # 1.09 (1.01, 1.17) * 1.04 (0.97, 1.13) 

            With other types 1762 29273 98 9.06 (0.00918) 1.14 (1.06, 1.24) # 1.12 (1.03, 1.22) * 1.07 (0.98, 1.17) 

            Additional increase6 --- --- --- --- 1.03 (0.92, 1.14) 1.03 (0.92, 1.15) 1.02 (0.91, 1.15) 

Sexual abuse        

      Only type or with other types 4812 77469 224 8.31 (0.00556) 1.12 (1.07, 1.18) $ 1.10 (1.04, 1.16) $ 1.05 (1.00, 1.11) 

            Only type 3694 58749 151 7.68 (0.00630) 1.11 (1.05, 1.18) $ 1.09 (1.02, 1.16) # 1.05 (0.99, 1.12) 

            With other types 1118 18720 73 10.03 (0.01150) 1.16 (1.06, 1.28) # 1.13 (1.02, 1.26) * 1.07 (0.96, 1.18) 

            Additional increase6 --- --- --- --- 1.05 (0.94, 1.17) 1.04 (0.92, 1.17) 1.02 (0.90, 1.15) 

Neglect         

      Only type or with other types 3638 62026 161 6.55 (0.00513)  1.08 (1.03, 1.14) # 1.05 (0.99, 1.11) 1.02 (0.97, 1.08) 

            Only type 2334 40067 93 5.78 (0.00596) 1.07 (1.00, 1.14) * 1.04 (0.97, 1.11) 1.01 (0.95, 1.09) 

            With other types 1304 21959 68 8.01 (0.00967) 1.12 (1.02, 1.23) * 1.08 (0.98, 1.19) 1.04 (0.95, 1.15) 

            Additional increase6 --- --- --- --- 1.05 (0.94, 1.17) 1.04 (0.93, 1.17) 1.03 (0.91, 1.15) 
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Table 6- 5 (continued) 

Type of  

maltreatment 

No. of 

Children1 

Person-Years 

during 

Follow-Up 

No. of 

Children 

with DSH 

Cumulative 

Probability 10-19 

years (%) (s.e.)2 

Hazard Ratio (HR) (95%CI) 

Crude3 Adjusted4 Adjusted5 

Children with a substantiated allegation 7    

Emotional abuse     
 

       

      Only type or with other types 1963 29501 113 11.87 (0.01150) 1.28 (1.17, 1.41) $ 1.22 (1.10, 1.35) $ 1.14 (1.03, 1.26) * 

            Only type 351 5117 9 5.98 (0.02050) 1.12 (0.86, 1.45) 1.08 (0.82, 1.43) 1.05 (0.80, 1.39) 

            With other types 1612 24384 104 12.93 (0.01300) 1.31 (1.18, 1.45) $ 1.24 (1.12, 1.39) $ 1.16 (1.04, 1.29) # 

            Additional increase6 --- --- --- --- 1.17 (0.89, 1.55) 1.15 (0.86, 1.55) 1.10 (0.82, 1.48) 

Physical abuse        

      Only type or with other types 3938 63316 303 13.24 (0.00749) 1.25 (1.18, 1.32) $ 1.21 (1.14, 1.28) $ 1.14 (1.07, 1.21) $ 

            Only type 1881 31089 120 10.58 (0.00958) 1.16 (1.08, 1.25) $ 1.14 (1.05, 1.24) # 1.08 (1.00, 1.17) 

            With other types 2057 32227 183 16.02 (0.01160) 1.36 (1.26, 1.47) $ 1.29 (1.19, 1.41) $ 1.21 (1.11, 1.31) $ 

            Additional increase6 --- --- --- --- 1.17 (1.05, 1.31) # 1.13 (1.01, 1.27) * 1.12 (0.99, 1.25) 

Sexual abuse        

      Only type or with other types 3710 61560 288 11.93 (0.00690) 1.21 (1.15, 1.28) $ 1.17 (1.10, 1.24) $ 1.11 (1.04, 1.17) $ 

            Only type 2637 44133 174 10.18 (0.00764) 1.16 (1.09, 1.24) $ 1.13 (1.05, 1.21) $ 1.07 (1.00, 1.15) * 

            With other types 1073 17427 114 16.47 (0.01490) 1.36 (1.23, 1.50) $ 1.30 (1.16, 1.45) $ 1.20 (1.08, 1.34) $ 

            Additional increase6 --- --- --- --- 1.17 (1.04, 1.32) # 1.15 (1.01, 1.31) * 1.12 (0.99, 1.28) 

Neglect         

      Only type or with other types 3942 60935 245 12.00 (0.00768) 1.25 (1.17, 1.33) $ 1.19 (1.12, 1.28) $ 1.13 (1.06, 1.21) $ 

            Only type 2093 32864 98 8.78 (0.00894) 1.15 (1.06, 1.25) $ 1.11 (1.01, 1.21) * 1.06 (0.97, 1.16) 

            With other types 1849 28071 147 16.12 (0.01320) 1.40 (1.28, 1.54) $ 1.33 (1.21, 1.48) $ 1.25 (1.13, 1.39) $ 

            Additional increase6 --- --- --- --- 1.22 (1.08, 1.38) # 1.21 (1.06, 1.38) # 1.18 (1.04, 1.35) * 
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1 There was 178 child with allegation records whose types of maltreatment could not be identified in the dataset. 2 Cumulative probability and the standard error (s.e.) 

were estimated using life-table method. 3 Crude HRs were derived from univariate Cox regression models, only including the exposure variable indicating whether a 

child had (1=yes) or had not (0=no) become a subject of alleged maltreatment during the study period. 4 Crude HRs were adjusted by child’s sex, Aboriginality, 

maternal age, maternal marital status, and maternal neighbourhood SES at the child’s birth, parental psychiatric and DSH-related hospital admission, and parental 

all-cause death, using multivariate Cox regression models. 5 HRs derived in the second step were further adjusted by children’s psychiatric contact. 6 An additional 

increase equates to a hazard ratio of DSH for exposure to an additional type of maltreatment compared to exposure to only one specific type of maltreatment. 7 Only 

substantiated allegations were considered for children with a substantiated allegation (including all alleged types of maltreatment, that is, not restricted to primary 

types of maltreatment). 

* p<.05, # p<.01, $ p<.001. 
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6.5 Discussion 

This population-wide longitudinal study examined the risk of having a DSH-related hospital 

admission in adolescence among children who had a contact with child protection services. It 

was found that compared to children with no maltreatment allegations, children with any 

allegation, substantiated or unsubstantiated, had a higher risk of DSH. After controlling for 

psychosocial risk factors, children with a substantiated allegation had higher risk of DSH than 

children with unsubstantiated allegations only. This is consistent with the view that 

unsubstantiated allegations do not necessarily involve maltreatment, or reflect less severe 

maltreatment (Australian Institute of Health and Welfare, 2016). 

 

These results have also suggested that the greater the number of allegations, the longer the 

exposure to maltreatment (i.e., in both childhood and adolescence), and the more types of 

maltreatment experienced by a child, the higher the child’s risk of having a DSH-related 

hospital admission. However, this risk pattern was only observed among children with at 

least one substantiated allegation of maltreatment, but not among children with 

unsubstantiated allegations only. This finding suggests that when assessing the influence of 

the number, timing, and type of maltreatment on adolescent DSH risk, children with 

unsubstantiated allegations only, and those with a substantiated allegation, should be 

examined separately.  

 

For children with a substantiated allegation, being subjected to a greater number of 

allegations, or allegations in both childhood and adolescence may signify chronic exposure to 

an abusive environment. Compared to those exposed to isolated incidents of maltreatment, 

children with chronic exposure are more likely to have problematic regulation of cognition, 

emotion, and behaviour (Coohey, Renner, Hua, Zhang, & Whitney, 2011; Ethier, Lemelin, & 
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Lacharite, 2004; van der Kolk, Perry, & Herman, 1991), insecure attachment to adults and 

peers (Cicchetti & Carlson, 1989), and increased impulsiveness and neuroticism (Braquehais, 

Oquendo, Baca-Garcia, & Sher, 2010; Heim & Nemeroff, 2001; Manly, Cicchetti, & Barnett, 

1994). These developmental difficulties may persist over time into adolescence, due to the 

prolonged experience of abuse or neglect, making the affected children more vulnerable to 

DSH behaviours (Jonson-Reid, Kohl, & Drake, 2012). 

 

This study has indicated that children with allegations only in adolescence had higher risk of 

DSH than those with allegations only in childhood. This finding is supported by previous 

research showing that exposure to maltreatment during adolescence had a stronger and more 

pervasive effect on the development of adjustment difficulties, compared to childhood 

exposure to maltreatment (Thornberry et al., 2010). However, it should also be noted that this 

finding may be due to the use of administrative data in this study. Because maltreatment is a 

chronic condition for many maltreated children (Gilbert et al., 2009), children with 

allegations only in adolescence may have a long history of maltreatment, which was not 

notified to child protection agencies. 

 

Significant differences were not found in the risk of DSH between maltreatment types. This 

result may be corroborated by the evidence showing that the effects of different types of 

maltreatment on suicide attempt occurred mostly through a broad underlying or latent factor, 

representing the shared vulnerabilities caused by the experience of maltreatment in general 

(Hoertel et al., 2015). Further, it was found in this study that for children with a substantiated 

allegation of maltreatment, experiencing an additional type of maltreatment resulted in 

increased risk of DSH, particularly among children who were neglected. This may be because 

children’s emotional needs are not adequately met, and their affective and behavioural 
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problems (such as substance abuse) are not addressed in a neglectful family environment 

(Dunn et al., 2002b; Tyler, Allison, & Winsler, 2006). When these children experience more 

abusive events, the neglectful parenting and the lack of family care and support may increase 

the child’s DSH risk in adolescence. Previous research has also suggested that different types 

of neglect (e.g., supervisory, emotional, or physical) may have different impacts on children’s 

development (Coohey, 2008). However, this information is largely missing in the Department 

for CPFS dataset, therefore the risk of adolescent DSH was not examined by neglect type.  

 

Last, the risk of DSH was compared between children with unsubstantiated allegations only, 

and those with a substantiated allegation. These results showed that when children had more 

severe exposure to maltreatment, including experiencing more than one maltreatment 

allegation, allegations in both childhood and adolescence, and multiple types of maltreatment, 

children with a substantiated allegation of maltreatment had higher risk of DSH than those 

with unsubstantiated allegations only. This finding implies that when assessing the DSH risk 

among children with a maltreatment allegation (i.e., either unsubstantiated or substantiated), 

it is important to take into account the status of the allegation (i.e., whether or not it is 

substantiated), and more importantly, the chronicity of maltreatment and the multiplicity of 

maltreatment type, which characterise the maltreatment nature and are more predictive of 

subsequent DSH behaviours.   

 

6.6 Strengths and Limitations 

By utilising population-wide cross-jurisdictional data linkage, the influence of maltreatment 

on DSH-related hospital admissions was able to be evaluated by adjusting for a 

comprehensive set of covariates. Importantly, standardised protocols and assessments, 

administered by social workers and health professionals, were used to identify child 
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maltreatment and DSH behaviour. Further, the identification of the timing of maltreatment 

allegations was not subjected to recall bias, which has been a common concern in self-

reported data (Fergusson, Horwood, & Woodward, 2000; Wilsnack, Wonderlich, Kristjanson, 

Vogeltanz-Holm, & Wilsnack, 2002). Maltreatment status (i.e., the exposure) was treated in a 

time-varying manner, whereby the actual risk profiles related to maltreatment could be 

identified for each at-risk child at each event time, thus ensuring more robust estimates. 

 

This study should be interpreted in light of some limitations. It is possible that some of the 

cohort were maltreated or had DSH behaviours, but they were not severe enough to have 

been reported to child protection services, or they did not seek treatment at a hospital. Further, 

the number of maltreatment allegations may not be a true reflection of the actual number of 

discrete maltreatment events, because it could be the case that more than one allegation was 

made for the same incident. However, it should be noted that the Department for CPFS has 

minimised the duplicates in the allegation records, and that more than 90% of subsequent 

allegations occurred more than one month after the preceding allegation, therefore reducing 

the likelihood that these allegations were related to the same incident.  

 

Important covariates such as domestic violence, having an incarcerated family member, and 

family dysfunctions were unable to be identified. However, these family adversities are 

closely interrelated with the covariates that were able to be identified in this study, such as 

having a teen mother, neighbourhood socioeconomic disadvantage, and parental psychiatric 

history. Therefore, accounting for additional family adversities may only result in a marginal 

change in the results. Further, shared childrearing environment (e.g., growing up within the 

same families) may play an important role in examining the effect of maltreatment on child 

development, because children who experience a similar childrearing environment may have 
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a similar risk of being maltreated, therefore this shared environment needs to be controlled 

for in the data analyses. However, information on shared environment is not available in the 

linked datasets. It is also inappropriate to control for shared environment by simply 

controlling for an indicator of whether or not the children come from the same household, 

particularly for maltreated children who may be placed in different child protection facilities. 

Therefore, shared environment should be considered in future research. Emigration records 

were not available, thus children who had a censored time due to emigration from WA could 

not be identified.  

 

Future research should consider the specific forms of multiple maltreatment types. This could 

not be examined due to the small sample sizes in this study. For example, the most common 

forms of multiple maltreatment types found in this study were “emotional abuse and physical 

abuse” (5.74% of all allegations), “emotional abuse and neglect” (4.45%), and “physical 

abuse and neglect” (3.89%).  

 

Last, for children born between 1986 and 1989, maltreatment allegations that occurred before 

1990 may not have been captured in the Department for CPFS dataset as this dataset did not 

become fully operational until 1990. Therefore, the hazard ratios may be slightly under-

estimated due to the under-reporting of maltreatment allegations for children born 1986-89, 

although the pattern of hazard ratios were found to remain unchanged. 

 

6.7 Implications 

Interventions to reduce DSH risk should target all children in contact with a child protection 

service, regardless of whether or not the child has a substantiated allegation. However, child 

protection agencies should ensure quality information that assists the characterisation of the 
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maltreatment nature, such as the chronicity of maltreatment and the multiplicity of 

maltreatment type, because this information is more useful in the assessment of adolescent 

DSH risk, and can facilitate the development of child protection policies and practice. This 

study has delivered a strong message that long-term exposure to maltreatment and 

experiencing multiple types of maltreatment significantly increase the risk of having a DSH-

related hospital admission in adolescence. This highlights the importance of early 

identification and on-going support in the prevention of DSH behaviours in children 

vulnerable to maltreatment. Early identification of maltreatment may require the proactive 

involvement of both health and social services, such as prenatal care, mental health and 

substance use services. Families where the children are more vulnerable to maltreatment 

should have access to continued and responsive mental health care and counselling, in order 

to promote the psychosocial functioning of the parents, with an ultimate goal to help at-risk 

children to build a stronger resilience to cope effectively with the adverse consequences of 

maltreatment experiences. 

 

6.8 Conclusion 

This study has shown that children in contact with child protection agencies had increased 

risk of having a DSH-related hospital admission in adolescence. For children with a 

substantiated allegation, the risk of DSH increased with the number of maltreatment 

allegations, duration of exposure to maltreatment, and the multiplicity of multiple types. In 

particular, the status of substantiation should not be considered alone in the assessment of 

DSH risk. The nature of maltreatment such as the chronicity and the multiplicity of 

maltreatment type needs to be taken into careful consideration. This study calls for the early 

identification of children vulnerable to maltreatment, and the provision of continued support 
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to at-risk families to attenuate the detrimental effect of maltreatment experience on the 

child’s socio-emotional functioning, in order to reduce DSH risk in adolescence.  
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Table 6- 6 Association between number of allegations of maltreatment and the risk of having a DSH-related hospital admission in adolescence  

Number of 

allegations of 

maltreatment 

No. of 

children 

Person-years 

during 

follow-up 

No. of 

children with 

DSH 

Cumulative 

probability 10-19 

years (%) (s.e.)1 

Hazard ratio (HR) (95%CI) 

Crude 2 Adjusted 3 Adjusted 4 

Children with a substantiated allegation 5     

1 4674 74607 212 8.28 (0.00574) 1.13 (1.07, 1.19) $ 1.10 (1.03, 1.16) # 1.04 (0.99, 1.11) 

2-3 3558 56426 231 11.90 (0.00784) 1.22 (1.15, 1.30) $ 1.18 (1.10, 1.26) $ 1.12 (1.04, 1.19) # 

≥4 1682 27839 195 16.93 (0.01160) 1.36 (1.26, 1.47) $ 1.31 (1.20, 1.42) $ 1.22 (1.12, 1.33) $ 

1 Cumulative probability and the standard error (s.e.) were estimated using life-table method. 2 Crude HRs were derived from univariate Cox regression 

models, only including the exposure variable indicating whether a child had (1=yes) or had not (0=no) become a subject of alleged maltreatment during the 

study period. 3 Crude HRs were adjusted by child’s sex, Aboriginality, maternal age, maternal marital status, and maternal neighbourhood SES at the child’s 

birth, parental psychiatric and DSH-related hospital admission, and parental all-cause death, using multivariate Cox regression models. 4 HRs derived in the 

second step were further adjusted by children’s psychiatric contact. 5 All allegations (including both non-substantiated and substantiated) were considered for 

children with a substantiated allegation.* p<.05, # p<.01, $ p<.001 
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Table 6- 7  Association between timing of allegations of maltreatment and the risk of having a DSH-related hospital admission in adolescence  

Timing of allegations of 

maltreatment 

No. of 

children 1 

Person-years 

during 

follow-up 

No. of 

children 

with DSH 

Cumulative 

probability 10-19 

years (%) (s.e.) 2 

Hazard ratio (HR) (95%CI) 

Crude 3 Adjusted 4 Adjusted 5 

Children with a substantiated allegation 6     

Childhood only (0-9 years) 5112 82864 207 7.14 (0.00504) 1.11 (1.05, 1.16) $ 1.07 (1.01, 1.13) * 1.03 (0.97, 1.08) 

Adolescence only (10-19 years) 2055 34792 156 11.57 (0.00911) 1.19 (1.11, 1.28) $ 1.16 (1.08, 1.25) $ 1.09 (1.01, 1.18) * 

Childhood and adolescence 2123 34976 258 19.12 (0.01140) 1.44 (1.34, 1.55) $ 1.39 (1.29, 1.51) $ 1.29 (1.19, 1.39) $ 

Both childhood and adolescence 

versus only one period 
--- --- --- --- 1.27 (1.17, 1.38) $ 1.27 (1.16, 1.39) $ 1.23 (1.13, 1.34) $ 

1 A total of 25,565 children were younger than 10 years of age at the end of the study period, therefore their status of being subjected to allegations during 

adolescence could not be identified and thus they were excluded from these analyses. 2 Cumulative probability and the standard error (s.e.) were estimated 

using life-table method. 3 Crude HRs were derived from univariate Cox regression models, only including the exposure variable indicating whether a child had 

(1=yes) or had not (0=no) become a subject of alleged maltreatment during the study period. 4 Crude HRs were adjusted by child’s sex, Aboriginality, 

maternal age, maternal marital status, and maternal neighbourhood SES at the child’s birth, parental psychiatric and DSH-related hospital admission, and 

parental all-cause death, using multivariate Cox regression models. 5 HRs derived in the second step were further adjusted by children’s psychiatric contact. 6 

All allegations (including both non-substantiated and substantiated) were considered for children with a substantiated allegation. 

* p<.05, # p<.01, $ p<.001 
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Table 6- 8  Association between type of maltreatment and the risk of having a DSH-related hospital admission in adolescence  

Type of  

maltreatment 

No. of 

Children1 

Person-Years 

during 

Follow-Up 

No. of 

Children 

with DSH 

Cumulative 

Probability 10-19 

years (%) (s.e.)2 

Hazard Ratio (HR) (95%CI) 

Crude3 Adjusted4 Adjusted5 

Children with a substantiated allegation 7    

Emotional abuse     
 

       

      Only type or with other types 2405 36741 161 13.31 (0.01070) 1.30 (1.20, 1.41) $ 1.25 (1.14, 1.36) $ 1.17 (1.07, 1.27) $ 

            Only type 216 3133 3 2.61 (0.01540) 1.04 (0.73, 1.49) 1.03 (0.69, 1.52) 0.99 (0.67, 1.46) 

            With other types 2189 33608 158 14.09 (0.01130) 1.32 (1.22, 1.44) $ 1.26 (1.15, 1.38) $ 1.18 (1.08, 1.29) $ 

            Additional increase6 --- --- --- --- 1.27 (0.88, 1.83) 1.23 (0.82, 1.84) 1.19 (0.80, 1.78) 

Physical abuse        

      Only type or with other types 4871 78324 378 13.17 (0.00667) 1.25 (1.19, 1.31) $ 1.21 (1.15, 1.28) $ 1.14 (1.08, 1.20) $ 

            Only type 1394 22882 70 8.50 (0.01020) 1.12 (1.03, 1.23) * 1.10 (1.00, 1.21) * 1.05 (0.95, 1.15) 

            With other types 3477 55442 308 15.15 (0.00844) 1.32 (1.24, 1.40) $ 1.27 (1.19, 1.35) $ 1.18 (1.11, 1.26) $ 

            Additional increase6 --- --- --- --- 1.18 (1.06, 1.31) # 1.15 (1.03, 1.29) * 1.13 (1.01, 1.27) * 

Sexual abuse        

      Only type or with other types 4586 75253 373 13.00 (0.00659) 1.24 (1.18, 1.30) $ 1.20 (1.14, 1.26) $ 1.13 (1.07, 1.19) $ 

            Only type 2165 35955 125 9.15 (0.00817) 1.14 (1.06, 1.23) $ 1.11 (1.03, 1.20) # 1.06 (0.98, 1.14) 

            With other types 2421 39298 248 16.57 (0.01010) 1.34 (1.26, 1.44) $ 1.30 (1.21, 1.39) $ 1.21 (1.12, 1.30) $ 

            Additional increase6 --- --- --- --- 1.18 (1.07, 1.30) # 1.17 (1.06, 1.30) # 1.14 (1.03, 1.27) * 

Neglect         

      Only type or with other types 4720 74218 321 12.41 (0.00688) 1.25 (1.18, 1.31) $ 1.20 (1.13, 1.27) $ 1.14 (1.07, 1.21) $ 

            Only type 1441 22612 53 7.24 (0.01010) 1.10 (1.00, 1.22) 1.06 (0.96, 1.18) 1.03 (0.92, 1.14) 

            With other types 3279 51606 268 14.62 (0.00879) 1.31 (1.23, 1.40) $ 1.26 (1.18, 1.35) $ 1.19 (1.11, 1.28) $ 

            Additional increase6 --- --- --- --- 1.19 (1.06, 1.34) # 1.19 (1.05, 1.35) # 1.16 (1.02, 1.32) * 
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1 There was 178 child with allegation records whose types of maltreatment could not be identified in the dataset. 2 Cumulative probability and the standard error (s.e.) 

were estimated using life-table method. 3 Crude HRs were derived from univariate Cox regression models, only including the exposure variable indicating whether a 

child had (1=yes) or had not (0=no) become a subject of alleged maltreatment during the study period. 4 Crude HRs were adjusted by child’s sex, Aboriginality, 

maternal age, maternal marital status, and maternal neighbourhood SES at the child’s birth, parental psychiatric and DSH-related hospital admission, and parental 

all-cause death, using multivariate Cox regression models. 5 HRs derived in the second step were further adjusted by children’s psychiatric contact. 6 An additional 

increase equates to a hazard ratio of DSH for exposure to an additional type of maltreatment compared to exposure to only one specific type of maltreatment. 7 Only 

substantiated allegations were considered for children with a substantiated allegation (including all alleged types of maltreatment, that is, not restricted to primary 

types of maltreatment). * p<.05, # p<.01, $ p<.001. 
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CHAPTER 7 Risk Factors for Repetition of a Deliberate Self-harm Episode within 

Seven Days in Adolescents and Young Adults 

 

7.1 Abstract 

The risk of repetition of deliberate self-harm (DSH) peaks in the first seven days after a 

DSH episode. However, thus far no studies have examined the risk factors for repeating 

DSH during this short-term period. This study aimed to investigate the effects of socio-

demographic factors, self-harm method, and mental health factors in adolescents (10-19 

years old) and young adults (20-29 years old). Data linkage of population-level 

administrative records from hospital inpatients and emergency departments was used to 

identify all the DSH-related episodes that occurred in adolescents and young adults in 

Western Australia from 2000 to 2011. Logistic regression with GEE was used for the 

analyses. This study showed that the incidence of repeating DSH within the first seven 

days after an index episode was 6% (403/6,768) in adolescents and 8% (842/10,198) in 

young adults. Socio-demographic risk factors included female gender and 

socioeconomic disadvantage. Compared to non-poisoning, self-poisoning predicted 

increased risk of repeating a DSH episode in males, but not in females. Borderline 

personality, impulse-control, and substance use disorders diagnosed within one week 

before and one week after an index DSH episode conferred the highest risk, followed by 

depressive and anxiety disorders. Having a preceding DSH episode up to seven days 

before an index episode was a strong predictor for the future repetition of a DSH 

episode. The results of this study have implied that having a repeated DSH episode 

within the first seven days was related to a wide range of factors present at an index 

DSH episode including socio-demographic characteristics, DSH method, and co-

existing psychiatric conditions. These factors can inform risk assessments tailored to 

adolescents and young adults respectively to reduce the repetition of DSH within a short 
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but critical period, potentially contributing to reduce the repetition of DSH in the long 

term.  

 

7.2 Introduction 

Deliberate self-harm (DSH) refers to behaviours performed directly and intentionally to 

cause physical or psychological destruction to oneself, regardless of suicidal intent 

(Hawton, Saunders, et al., 2012). It is a major public health issue affecting 17% of 

people aged between 15-24 years (Muehlenkamp et al., 2012) and causing one in five 

deaths in this population (Patton et al., 2009). School-based survey studies found that 

approximately one in eight teenage students with DSH behaviours sought medical or 

emergency care (Hawton et al., 2002; Madge et al., 2008).  

 

Studies based on medical records (e.g., hospital and emergency department) revealed 

that 15-16% of patients presenting for DSH had a non-fatal repeated DSH act within the 

first year following the initial clinical episodes, and 2% had a fatal repeated DSH act 

(Carroll et al., 2014; Owens et al., 2002). The repetitive nature of DSH has a strong link 

with subsequent suicidal death (Hawton, Saunders, et al., 2012), and it also places a 

great burden on health and social care system (Sinclair et al., 2011). Repetition of DSH 

may occur more often in adolescents and young adults than people of other age groups 

(Zahl & Hawton, 2004).  

 

Due to the “hidden” nature of DSH behaviours, a person’s DSH behaviour usually 

becomes known by health professionals, when the person presents at a clinical setting 

such as emergency department for treatment of injuries. Therefore, clinical setting 

constitutes an important place where frontline services of intervention should be 

provided to prevent the repetition of DSH behaviours.  
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Previous studies that examined the risk factors for re-attendance to an emergency 

department or other clinical settings focused on the repetition of a DSH episode at least 

30 days after the initial DSH episode. From these studies, a range of factors have been 

associated with increased risk of repeating DSH. These risk factors include 

socioeconomic deprivation and social fragmentation (Gunnell et al., 1995; Hawton et al., 

2001), having psychiatric disorders and drug/alcohol abuse (Beghi et al., 2013; Olfson 

et al., 2013; Vajda & Steinbeck, 2000). Self-harm method and the degree of suicidal 

intent were also linked to repeating DSH (Hawton, Bergen, Kapur, et al., 2012). Further, 

having repeated DSH behaviours in the past was found to strongly predict repeating 

DSH in the future (Larkin et al., 2014). 

 

Evidence based on emergency and hospital services shows that of people with a 

repeated DSH episode that occurred within the first year after their initial DSH episodes, 

more than 10% had a repeated DSH episode within the first week (Gilbody et al., 1997; 

Kapur et al., 2006). This incidence was found to be higher than the incidence in each 

subsequent week (Gunnell et al., 2002), indicating that the first seven days after a DSH 

clinical episode is a critical window for interventions to be carried out to reduce the 

early repetition of DSH behaviours.  

 

Further, seven days following a discharge from an acute psychiatric unit are regarded as 

a vulnerable period for patients with mental health problems in Australian public mental 

health services (NMHWG Information Strategy Committee Performance Indicator 

Drafting Group, 2005). It also emphasises that the continuity of care involving 

responsive community follow-up during this immediate post-discharge period plays an 
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essential part in maintaining a patient’s clinical and functional stability and in 

minimising the need for early readmission.  

 

A better understanding of the risk factors related to repeating DSH within the first seven 

days can improve the capacity of community care services in delivering targeted and 

effective risk assessment and risk management for adolescent and young adult patients 

at the high risk of repeating DSH. However, thus far there has been a lack of studies 

with a specific focus on the risk factors for repeating DSH within the first seven days. 

 

This study focused on the repetition of DSH within the first seven days following an 

index DSH episode in adolescents (10-19 years old) and young adults (20-29 years old). 

Data linkage of population-level administrative health records was utilised in Western 

Australia (WA) to examine three sets of risk factors: socio-demographic characteristics, 

self-harm method, and mental health conditions. Because risk factors, pattern of self-

harm method, and suicidal intent of DSH behaviours differ between adolescents and 

young adults (Hjelmeland & Groholt, 2005), separated analyses for these two groups of 

population were conducted. Given that the risk factors for DSH vary by gender (Hawton, 

2000), this study also explored the gender-specific effects of each risk factor.  

 

7.3 Methods 

7.3.1 Record Linkages 

This study was based on the data linkage of population-wide administrative health 

records routinely collected in WA.  

 

Records used for this study were sourced from the Emergency Department Data 

Collection (EDDC) including emergency department contacts in all hospitals under 
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contract with the WA government, the Hospital Morbidity Data System (HMDS) 

including inpatient admissions (including mental health inpatients) in all hospitals in 

WA, the Death Registrations including all deaths registered in WA, and the Mental 

Health Information System (MHIS) including mental health outpatients in public 

hospitals. Data collections date back to 2000 and earlier, except for emergency data 

which include records from 2002 onwards.  

 

7.3.2 Study Sample  

This study included all DSH-related records of emergency contacts, hospital inpatient 

admissions, and deaths among adolescents (10-19 years old) and young adults (20-29 

years old) between the years 2000 and 2011 (inclusive). 

 

7.3.3 Identification of Valid Index DSH Episodes 

DSH-related records were identified according to the diagnosis codes of the 

International Statistical Classification of Diseases and Related Health Problems, 10th 

Revision, Australian Modification (ICD-10-AM). The codes are shown in Table 7-1. 

The convention was followed to include ‘events of undetermined intent’ (ICD-10-AM 

codes: Y10-Y34) to take into account possible misclassifications of DSH in clinical 

settings (Cantor et al., 2001). All the diagnostic fields in the HMDS, the EDDC, the 

MHIS, and the Death Registrations datasets were referred to in the identification of 

DSH-related records. Two variables contained in the EDDC were also considered: 

“presenting problem” and “human intent of injury”, which were coded in different 

systems from the ICD codes. For an improved validity of the identification of DSH 

episodes in the EDDC data, only the episodes assigned with an injury-related ICD code 

(excluding injuries solely induced by assault) in addition to a DSH-related code were 
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included in the analyses. This is because this study focused on the presence of an injury 

as an important indicator for an actual DSH act. 

 

The aim of this study was to explore the risk factors present at the time of a DSH 

episode that can predict the repetition of a DSH episode. Therefore, this study focused 

on the repetition of DSH within the first seven days following a valid index episode, 

rather than the first episode for each unique person. 

 

A valid index episode was defined according to the following three criteria. First, if a 

DSH episode occurred less than seven days before the person’s death or the end of the 

study period (i.e., 31st Dec 2011) and this episode was not followed by any subsequent 

DSH episode, such an episode was not considered as a valid index episode (removing 

38 records). This criterion ensures that there were at least seven days after each valid 

index episode to allow for the identification of a repeated DSH episode. Second, a death 

record was not considered as a valid index episode (removing 898 death records), 

because no subsequent DSH episodes can occur. Last, because there was no information 

readily available for the identification of the link between an emergency contact and a 

hospital admission in the datasets, a “three days” criterion was implemented to 

determine whether a patient was transferred from an emergency department to a hospital 

admission for subsequent treatment. If a hospital admission occurred within the 

following three days of a patient’s emergency contact, the hospital admission was 

considered to be the departure destination following the emergency contact, and both 

the emergency contact episode and the hospital admission episode were regarded to be 

related to the same DSH incident of this patient. These two episodes were therefore 

termed as “transfer-linked” in this study, and were considered as one valid episode. 

There were a total of 1,365 transfer-linked episode pairs, and only the information of the 
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hospital inpatient episodes were used for data analysis, because inpatient data are 

generally thought to have a better quality than emergency data.  

 

A total of 16,966 valid DSH episodes were identified. Of these episodes, 13,336 

(78.60%) were identified from the emergency data (i.e., EDDC), and 3,595 (21.19%) 

from the hospital inpatient data (i.e., HMDS). The remaining episodes were from 

mental health episodes (i.e., MHIS). For emergency episodes, the “presentation date” 

was used as the starting time point to determine the seven-day window for the repetition. 

For hospital inpatient episodes, the “admission date”, rather than the discharge date, was 

used to determine the seven-day repetition window. More information is in Table 7-2. 

 

Table 7- 1 ICD-10-AM codes for DSH method and major types of psychiatric disorders 

DSH and Psychiatric disorders ICD-10-AM1 

Deliberate self-harm and self-harm methods  

Deliberate self-harm X60-X84, Y10-Y34 

    No self-poisoning X70-X84, Y20-Y34 

    Self-poisoning X60-X69, Y10-Y19 

        Self-poisoning with drug (mainly drug and medicament) X60-X64, Y10-Y14 

             Non-illicit drug X60, X61, X63, Y10, Y11, Y13 

             Illicit drug X62, Y12 

             Unspecified drug X64, Y14 

        Self-poisoning with other substance  X65-X68, Y15-Y18 

        Self-poisoning with unspecified substance X69, Y19 

Psychiatric disorders  

    All types of psychiatric disorders F01-F99 

    Substance use disorders  F10-F19, F55 

    Psychotic disorders  F20-F29 

    Bipolar disorders F30, F31. F34.0 

    Depressive disorders F32-F39 (excl. F34.0) 

    Anxiety disorders  F40-F42, F93.(1,2) 

    Stressor-related disorders (e.g., posttraumatic stress disorders) F43, F93.0, F94.(0,1,2) 

    Impulse-control disorders (e.g., attention deficit/hyperactivity 

disorders, conduct disorder) 

F90-F92 

    Borderline personality disorder (BPD) F60.3 
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Table 7- 2 Incidence of DSH-related hospital readmissions by type of episode  

Type of episode and 

length of stay 

Number 

of valid 

DSH 

episodes 

Number of repeated DSH episodes 

within the first seven days (%) 

Number of repeated 

DSH (within the first 

seven days) occurring 

during a hospital 

inpatient episode 

Presentation/admission 

date as the starting 

point 

Discharge/separation 

date as the starting 

point 

All episodes  16,966 1,245 (7.34) 1,280 (7.54) --- 

Emergency department episodes 13,336 902 (6.76) 902 (6.76) --- 

Hospital inpatient episodes 3,595  336 (9.35) 371 (10.32) 66 

Length of stay in a hospital inpatient episode (days)   

0-1 1,944 183 (9.41) 189 (9.72) 3 

2-3 588 79 (13.44) 72 (12.24) 15 

4-7 395 41 (10.38) 52 (13.16) 15 

8-14 310 14 (4.52) 26 (8.39) 14 

15-30 207 8 (3.86) 20 (9.66) 8 

31-60 106 8 (7.55) 8 (7.55) 8 

61-90 26 3 (11.54) 4 (15.38) 3 

90+ 19 0 (0.00) 0 (0.00) 0 

Notes for Table 7-2. 

Note: The remaining 35 valid DSH episodes were identified in the MHIS data. 

For emergency department episodes or the transfer-linked episode pairs (i.e. an emergency 

episode followed by a transfer to a hospital inpatient care), the “presentation date” of the 

emergency episodes was used as the starting time point to determine the seven-day window for 

repetition. For the hospital inpatient episodes, the “admission date”, rather than the discharge 

date was referred to. This is because this study was specifically focused on a patient’s risk at the 

time of a DSH episode, rather than the risk after a period of stay in hospital inpatient care. 

Furthermore, Table 7-2 shows that a repeated DSH behaviour could occur during an episode of 

inpatient care (the last column), and these repeated DSH episodes could not be identified if 

separation date was used as the starting time point. For hospital inpatient episodes, more 

repeated DSH episodes were captured by using separation date as the starting time point to 

identify the seven-day window for repetition, compared to admission date (3rd and 4th columns). 

This was particularly noticeable for the episodes where the length of stay was greater than a 

week but less than a month (e.g., 8-30 days). Such a pattern may suggest that the risk of 

repeating a DSH behaviour within the following seven days is more likely to be determined by 

the risks present at the time of the index DSH episode, rather than length of stay in a hospital 

inpatient care (at least less than a month). 
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7.3.4 Risk Factors 

7.3.4.1 Socio-demographic Factors 

This study included sex, Aboriginality, neighbourhood socioeconomic disadvantage, 

and remoteness of residence in each index DSH episode (Figure 7-1). The indices for 

neighbourhood socioeconomic disadvantage and remoteness of residence are developed 

by the Australian Bureau of Statistics (Australian Bureau of Statistics, 2008; GISCA - 

The National Centre for Social Applications of GIS The University of Adelaide, 2004). 

The index score of neighbourhood socioeconomic disadvantage combines a range of 

factors such as household income, educational attainment, and employment status of 

people residing in a small area that contains approximately 250 dwellings (Australian 

Bureau of Statistics, 2008). The distribution quartiles of the score of neighbourhood 

socioeconomic disadvantage were used, with a lower quartile representing a higher level 

of socioeconomic disadvantage. The remoteness of residence reflects the geographic 

accessibility to services in an area (unrelated to socioeconomic status, rurality, and 

population size) (GISCA - The National Centre for Social Applications of GIS The 

University of Adelaide, 2004). This index contains four levels of areas, which are major 

cities, inner regional areas, outer regional areas, and remote/very remote areas. 

 

7.3.4.2 Self-harm Method 

The ICD-10-AM external cause codes and the presenting problem codes (EDDC) were 

used to identify self-harm method (Table 7-1). First, all episodes were classified into 

self-poisoning versus non-poisoning episodes. For non-poisoning episodes, the 

predominant method was self-cutting. Second, for all self-poisoning episodes, they were 

further classified into three sub-categories: self-poisoning with drug/medication, with 

other substance, and with unspecified substance. Last, all drug/medication-related self-

poisoning episodes were classified into illicit drug use versus non-illicit drug use. 
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7.3.4.3 Mental Health Related Factors 

Co-existing psychiatric disorders  

Previous studies have found that the co-existence of severe psychiatric disorders at the 

time of DSH behaviours was a strong predictor for the future repetition of DSH 

behaviours (Hawton, Houston, Haw, Townsend, & Harriss, 2003). Further, there was 

possibility that patients’ pre-existing psychiatric disorders were discovered or diagnosed 

because of their presence at a clinical setting for DSH behaviours. Therefore, any 

records of psychiatric diagnosis within seven days before and seven days after a valid 

index DSH episode were identified as a proxy for the co-existence of psychiatric 

disorders. Co-existing psychiatric disorders from the MHIS and the HMDS datasets 

were identified according to ICD-10-AM codes (Table 7-1). Major types of psychiatric 

disorders were also identified, including substance use disorders, psychotic disorders, 

bipolar disorders, depressive disorders, anxiety disorders, stressor-related disorders, 

impulse-control disorders, and borderline personality disorder (BPD).   

 

Having a preceding DSH episode up to seven days before an index episode  

This chapter also examines whether and how the occurrence of a DSH-related hospital 

re-admission predicts the subsequent occurrence of a DSH-related hospital admission 

within the first seven days following an index DSH-related episode. This recent history 

may be an important message for mental health crisis, and hence may strongly predict 

repeating DSH within the next seven days. 

 

7.3.5 Data Analysis and Statistical Methods 

The proportion of index DSH-related episodes being followed by a DSH-related episode 

that occurred within the next 7 days of the index episode was calculated for each factor 
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examined in this Chapter. Logistic regression was used to estimate the crude and 

adjusted odds ratios (ORs) for repeating DSH associated with each factor. Crude ORs 

were derived from univariate logistic analysis and adjusted ORs were generated from 

multivariate logistic analysis including all factors examined in this study. To adjust for 

the clustering of DSH episodes within a same person, logistic regression analysis with 

the GEE (generalised estimating equations) was conducted. Because the association 

between DSH episodes may decay with an increasing interval between the episodes, the 

first-order autoregressive structure was specified for the working correlation matrix 

(Fitzmaurice, Laird, & Ware, 2004). Standard errors of regression coefficients were 

obtained from the empirical estimation. Zeger et al. (1998) has found that the empirical 

estimation yields robust standard errors even when the working correlation matrix is 

mis-specified.  

 

Furthermore, multivariate negative binomial regression analysis was used to estimate 

the association between having a repeated DSH episode within the first seven days 

following an index episode (binary) and the total number of valid DSH episodes. The 

Pearson scale parameter was used to address over-dispersion.  
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Figure 7- 1 Risk factors examined in this study for predicting a DSH-related hospital readmission within the first seven days after an index DSH 

admission  

 

 

 

 

 

 

Factor 4 
Psychiatric disorders  
 
Psychiatric disorders were identified within the period of up 
to 7 days before and 7 days after the index DSH episode 
from the HMDS and the MHIS data. 

Outcome 
A repeated DSH episode within the first 7 days after 
the index episode 
 
The outcome was identified within the first 7 days 
after the index DSH episode from the HMDS, the 
EDDC, the MHIS, and the Mortality data 
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All the analyses were conducted separately for adolescents and young adults, as well as 

separately for males and females. Generalized score tests for Type III GEE analysis 

were used to examine the significance of the difference in the effects of the risk factors 

between adolescents and young adults, as well as between males and females. P value < 

0.05 was considered statistically significant in all the analyses. Data management and 

analyses were carried out using SAS® (EG) statistical software version 6.1 (SAS 

Institute Inc., Cary, NC, USA). 

 

7.4 Results 

7.4.1 Sample Descriptions  

Table 7-3 shows that a total of 6768 valid DSH episodes in adolescents (2123 in males, 

4645 in females) and 10198 valid episodes in young adults (4450 in males, 5748 in 

females) were identified between the year 2000 and 2011. The proportion of repeating 

DSH within the first seven days after a DSH episode was 8.26% (842 repeated episodes) 

in young adults, which was significantly higher (p<0.0001) than the proportion of  

repeated episodes in adolescents (5.95% , 403).  

 

The following paragraphs present the effects of all the factors for males and females 

separately in Table 7-4. Because the effects of mental health related factors were found 

to vary significantly between adolescents and young adults, these effects are shown for 

adolescents and young adults separately in Table 7-5. 
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Table 7- 3 Frequency distribution of valid DSH episode and proportion (%) for DSH-related hospital readmissions within the first seven days after an 

index DSH admission among adolescents and young adults  

Factors 

Adolescents (10-19 years old) 
 

Young adults (20-29 years old) 

All 

N. (%) 

Male 

N. (%) 

Female 

N. (%) 

 All 

N. (%) 

Male 

N. (%) 

Female 

N. (%) 

Total 6768 (5.95)1 2123 (4.05) 4645 (6.82)  10198 (8.26) 4450 (6.16) 5748 (9.88) 

Socio-demographic factors              

Gender              

    Male  2123 (4.05) --- ---  4450 (6.16) --- --- 

    Female 4645 (6.82) --- ---  5748 (9.88) --- --- 

Aboriginality              

    Non-Aboriginal  6312 (6.12) 1938 (4.13) 4374 (7.00)  9549 (8.46) 4111 (6.25) 5438 (10.13) 

    Aboriginal  456 (3.73) 185 (3.24) 271 (4.06)  649 (5.24) 339 (5.01) 310 (5.48) 

Neighbourhood disadvantage              

    Q1 (0%-25%) 1869 (7.17) 637 (5.34) 1232 (8.12)  3199 (9.10) 1509 (6.30) 1690 (11.60) 

    Q2 (25%-50%) 1527 (5.17) 497 (4.43) 1030 (5.53)  2525 (7.76) 1073 (6.90) 1452 (8.40) 

    Q3 (50%-75%)  1352 (7.03) 426 (3.29) 926 (8.75)  1909 (8.22) 753 (4.65) 1156 (10.55) 

    Q4 (75%-100%) 1737 (4.72) 449 (2.45) 1288 (5.51)  1969 (8.33) 769 (6.11) 1200 (9.75) 

    Missing 283 (4.59) 114 (4.39) 169 (4.73)  596 (5.70) 346 (6.65) 250 (4.40) 

Remoteness              

    Major cities  5649 (5.84) 1732 (3.64) 3917 (6.82)  8441 (8.65) 3581 (6.37) 4860 (10.33) 

    Inner regional areas 509 (6.48) 175 (6.29) 334 (6.59)  703 (7.25) 310 (4.52) 393 (9.41) 

    Outer regional areas 215 (11.63) 58 (10.34) 157 (12.10)  250 (7.60) 117 (5.13) 133 (9.77) 

    Remote and very remote areas 112 (1.79) 44 (2.27) 68 (1.47)  208 (3.85) 96 (3.13) 112 (4.46) 

    Missing 283 (4.59) 114 (4.39) 169 (4.73)  596 (5.70) 346 (6.65) 250 (4.40) 
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Table 7-3 (continued) 

Factors 

Adolescents (10-19 years old) 
 

Young adults (20-29 years old) 

All 

N. (%) 

Male 

N. (%) 

Female 

N. (%) 

 All 

N. (%) 

Male 

N. (%) 

Female 

N. (%) 

Self-harm method              

Non-poisoning  2635 (6.30) 1165 (2.83) 1470 (9.05)  4271 (8.22) 2316 (5.35) 1955 (11.61) 

Self-poisoning 4133 (5.73) 958 (5.53) 3175 (5.80)  5927 (8.28) 2134 (7.03) 3793 (8.99) 

      Drug involved 3578 (6.01) 799 (5.76) 2779 (6.08)  5383 (8.43) 1862 (7.04) 3521 (9.17) 

          Non-illicit drug use 2843 (6.33) 596 (6.04) 2247 (6.41)  3974 (8.71) 1293 (7.50) 2681 (9.29) 

          Illicit drug involved 173 (4.62) 53 (7.55) 120 (3.33)  402 (9.20) 172 (5.81) 230 (11.74) 

          Unspecified drug 562 (4.80) 150 (4.00) 412 (5.10)  1007 (7.05) 397 (6.05) 610 (7.70) 

      No drug involved 281 (3.56) 88 (3.41) 193 (3.63)  327 (5.50) 173 (5.20) 154 (5.84) 

      Unspecified substance 274 (4.38) 71 (5.63) 203 (3.94)  217 (8.76) 99 (10.10) 118 (7.63) 

Mental health related factors              

Having psychiatric diagnosis within 7 days before and 7 days after an index DSH episode    

    Any psychiatric disorders 3094 (9.24) 820 (7.32) 2274 (9.94)  4979 (12.11) 1840 (8.97) 3139 (13.95) 

    Substance use disorders 577 (6.59) 248 (6.05) 329 (6.99)  1594 (13.05) 818 (11.86) 776 (14.30) 

    Psychotic disorders 103 (9.71) 41 (2.44) 62 (14.52)  500 (11.40) 301 (7.97) 199 (16.58) 

    Bipolar disorders 55 (21.82) 8 (37.50) 47 (19.15)  224 (10.71) 45 (4.44) 179 (12.29) 

    Depressive disorders 1034 (10.74) 224 (8.48) 810 (11.36)  1476 (12.47) 487 (9.03) 989 (14.16) 

    Anxiety disorders 216 (7.41) 50 (10.00) 166 (6.63)  357 (14.57) 134 (11.19) 223 (16.59) 

    Stressor-related disorders 1276 (10.42) 322 (8.70) 954 (11.01)  1822 (13.72) 608 (10.20) 1214 (15.49) 

    Impulse-control disorders 237 (13.50) 92 (13.04) 145 (13.79)  37 (8.11) 23 (4.35) 14 (14.29) 

    Borderline personality disorders 462 (19.26) 80 (12.50) 382 (20.68)  1471 (20.73) 176 (16.48) 1295 (21.31) 

DSH episode occurring up to 7 days before an index DSH episode         

    No 6367 (5.43) 2037 (3.78) 4330 (6.21)  9361 (7.22) 4177 (5.89) 5184 (8.29) 

    Yes  401 (14.21) 86 (10.47) 315 (15.24)  836 (19.86) 272 (10.29) 564 (24.47) 
1 The statistics A and B in the form A(B) represent the number of the valid DSH episodes and the percentage of the valid episodes that were followed 

by a repeated DSH episode within the first 7 days after the valid episode.   
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7.4.2 Effect of Socio-demographic Risk Factors 

Table 7-4 shows that the odds of repeating DSH within the first seven days following a 

DSH episode in females were higher than males by 53% (95%CI: 26-87%). Non-

Aboriginality was a significant risk factor for females only, and the odds of repeating 

DSH within seven days in non-Aboriginal females was higher than Aboriginal females 

by 85% (95%CI: 20-186%) .  

 

Compared to living in the least disadvantaged areas, living in the most disadvantaged 

areas was associated with a 38% (95%CI: 8-77%) increase in the odds of repeating 

DSH within seven days following a DSH episode. The trend effect showed an average 

of 9% (95%CI: 1-19%) increase in the odds of repeating DSH within seven days for 

each increment in the quartile scale of socioeconomic disadvantage. Compared to 

residence in other regions, residing in remote areas was associated with a significant 

decrease in the odds of repeating DSH within seven days. 

 

7.4.3 Effect of Self-harm Method  

Table 7-3 shows that self-poisoning was involved in around two thirds of all the valid 

DSH episodes in females, and it was less common in males (45%). Drug/medication 

was ingested in nearly 90% of all self-poisoning episodes.  

 

Table 7-4 shows that compared to non-poisoning episodes, self-poisoning episodes were 

associated with significantly increased odds of repeating DSH within seven days in 

males (aOR=1.43, 95%CI: 1.12-1.81), but significantly decreased odds in female 

adolescents (aOR=0.66, 95%CI: 0.50-0.87), and had no significant effect in female 

young adults. Table 7-4 further shows that for self-poisoning episodes, drug/medication 
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use was associated with a twofold increase in the odds of repeating DSH within seven 

days (aOR=1.92, 95%CI: 1.25-2.97), compared to no drug/medication episodes.  

 

For self-poisoning episodes by drug/medication, significant differences were not found 

in the effects of illicit drug use versus non-illicit drug use on repeating DSH within 

seven days (aOR= 0.89, 95%CI: 0.62-1.29). 

 

7.4.4 Effects of Mental Health Related Risk Factors 

7.4.4.1 Psychiatric Disorders at the Time of An Index DSH Episode 

Table 7-3 shows that 45.7% of valid index DSH episodes in adolescents and 48.8% in 

young adults occurred with a psychiatric diagnosis recorded within seven days before 

and seven days after a DSH episode. For both adolescents and young adults, stressor-

related disorders, depressive disorders, and substance use disorders were the most 

common psychiatric disorders. Borderline personality disorder (BPD) was common in 

females, particularly for female young adults. For males, impulse-control disorders were 

common for adolescents and psychotic disorders were common for young adults. 

 

Table 7-4 shows that having a co-existing psychiatric diagnosis within one week before 

and one week after a DSH episode was associated with a 2.73-fold (95%CI: 2.35-3.18) 

increase in the odds of repeating DSH within seven days, compared to having no 

psychiatric diagnosis. Table 7-5 shows that the magnitude of this association was 

highest in male adolescents. 
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Table 7- 4 Association between having a DSH-related hospital readmission within the first seven days after an index DSH admission and risk factors 

among adolescents and young adults  

Factor 
All Male  Female P value 

for gender 

difference OR (95%CI) aOR (95%CI) OR (95%CI) aOR (95%CI) OR (95%CI) aOR (95%CI) 

Socio-demographic factors 1        

Gender           

    Male (reference)        

    Female 1.61 (1.33, 1.94)$ 1.53 (1.26, 1.87)$ --- --- --- --- --- 

Aboriginality          

    Non-Aboriginal 1.65 (1.20, 2.27)# 1.57 (1.10, 2.23)* 1.31 (0.80, 2.15) 1.18 (0.66, 2.1) 1.80 (1.21, 2.70)# 1.85 (1.20, 2.86)# 
0.27 

    Aboriginal (reference)             

Neighbourhood disadvantage              

    Q1 (0%-25%) (most 

disadvantaged) 
1.31 (1.02, 1.68)* 1.38 (1.08, 1.77)# 1.33 (0.92, 1.91) 1.37 (0.96, 1.96) 1.36 (0.99, 1.86) 1.38 (1.02, 1.87)* 

0.06 
    Q2 (25%-50%) 1.06 (0.81, 1.39) 1.08 (0.83, 1.40) 1.36 (0.91, 2.01) 1.37 (0.93, 2.01) 0.95 (0.67, 1.35) 0.95 (0.68, 1.32) 

    Q3 (50%-75%)  1.19 (0.90, 1.57) 1.22 (0.94, 1.59) 0.93 (0.61, 1.41) 0.92 (0.61, 1.39) 1.29 (0.93, 1.79) 1.32 (0.97, 1.80) 

    Q4 (75%-100%) (least 

disadvantaged - reference) 
            

    Trend effect (Q4 to Q1) 1.08 (0.99, 1.17) 1.09 (1.01, 1.19)* 1.13 (1.01, 1.26)* 1.14 (1.02, 1.28)* 1.07 (0.96, 1.19) 1.08 (0.97, 1.20) 0.43 

Remoteness              

    Major cities (reference)             

0.96 
    Inner regional areas 0.90 (0.66, 1.23) 0.87 (0.65, 1.17) 0.95 (0.62, 1.44) 0.93 (0.62, 1.41) 0.89 (0.59, 1.33) 0.84 (0.57, 1.24) 

    Outer regional areas 1.33 (0.90, 1.97) 1.08 (0.73, 1.60) 1.29 (0.72, 2.32) 1.04 (0.56, 1.91) 1.33 (0.82, 2.17) 1.08 (0.66, 1.76) 

    Remote and very remote areas 0.42 (0.23, 0.78)# 0.39 (0.21, 0.73)# 0.48 (0.19, 1.22) 0.47 (0.18, 1.25) 0.41 (0.18, 0.94)* 0.36 (0.16, 0.83)* 

Self-harm method 1               

Non-poisoning (reference)             
<0.001 

Self-poisoning 2 1.02 (0.85, 1.24) 0.93 (0.77, 1.12) 1.47 (1.16, 1.85)# 1.43 (1.12, 1.81)# 0.78 (0.61, 1.00)* 0.78 (0.61, 0.98)* 

    Drug/medication involved 1.63 (1.05, 2.53)* 1.92 (1.25, 2.97)# 1.46 (0.75, 2.83) 1.73 (0.89, 3.36) 1.67 (0.94, 2.99) 2.08 (1.18, 3.66)* 

0.25 
    No drug/medication involved 

(reference) 
            

    Unspecified substance 1.44 (0.77, 2.69) 1.75 (0.98, 3.12) 2.02 (0.78, 5.25) 2.46 (1.01, 5.98)* 1.13 (0.50, 2.53) 1.46 (0.69, 3.07) 
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Table 7-4 (continued) 

Factor 
All Male  Female P value 

for gender 

difference OR (95%CI) aOR (95%CI) OR (95%CI) aOR (95%CI) OR (95%CI) aOR (95%CI) 

Mental health related factors 1, 3        

Having psychiatric diagnosis within 7 days before and 7 days after an index DSH episode          

    General psychiatric disorders 2.82 (2.42, 3.29)$ 2.73 (2.35, 3.18)$ 2.55 (2.04, 3.20)$ 2.56 (2.03, 3.24)$ 2.83 (2.34, 3.42)$ 2.73 (2.24, 3.31)$ 0.57 

    Substance use disorders 1.76 (1.46, 2.13)$ 1.35 (1.11, 1.65)# 2.48 (1.92, 3.19)$ 1.97 (1.48, 2.63)$ 1.57 (1.21, 2.03)$ 1.08 (0.82, 1.41) <0.01 

    Psychotic disorders 1.60 (1.01, 2.54)* 1.52 (1.00, 2.30) 1.43 (0.94, 2.16) 1.26 (0.82, 1.95) 2.01 (1.01, 4.01)* 1.66 (0.89, 3.09) 0.52 

    Bipolar disorders 1.90 (1.27, 2.85)# 1.33 (0.89, 1.98) 1.88 (0.60, 5.89) 1.49 (0.48, 4.67) 1.73 (1.12, 2.69)* 1.27 (0.83, 1.95) 0.81 

    Depressive disorders 1.82 (1.51, 2.20)$ 1.31 (1.08, 1.58)# 1.77 (1.28, 2.44)$ 1.14 (0.81, 1.61) 1.77 (1.42, 2.20)$ 1.33 (1.07, 1.66)* 0.44 

    Anxiety disorders 1.56 (1.13, 2.16)# 1.38 (1.03, 1.86)* 2.13 (1.26, 3.59)# 1.55 (0.95, 2.53) 1.35 (0.92, 1.99) 1.27 (0.90, 1.81) 0.59 

    Stressor-related disorders 1.97 (1.66, 2.33)$ 1.46 (1.22, 1.74)$ 2.05 (1.57, 2.68)$ 1.68 (1.27, 2.24)$ 1.87 (1.52, 2.29)$ 1.39 (1.12, 1.73)# 0.35 

    Impulse-control disorders 1.92 (1.34, 2.75)$ 1.85 (1.29, 2.64)$ 2.20 (1.19, 4.07)* 2.33 (1.29, 4.22)# 1.85 (1.21, 2.83)# 1.66 (1.07, 2.57)* 0.41 

    Borderline personality 

disorders 
4.21 (3.49, 5.07)$ 3.18 (2.58, 3.92)$ 3.31 (2.45, 4.48)$ 2.29 (1.63, 3.22)$ 4.08 (3.33, 5.00)$ 3.37 (2.67, 4.24)$ 

0.05 

DSH episode occurring up to 7 days before an index DSH episode 4      

    No (reference)        

    Yes  3.16 (2.48, 4.03)$ 2.40 (1.91, 3.00)$ 2.10 (1.39, 3.18)# 1.62 (1.06, 2.48)* 3.38 (2.58, 4.43)$ 2.56 (1.98, 3.31)$ 0.06 
1 Adjusted odds ratios (aORs) for all the socio-demographic factors, self-harm method (binary variable taken values as self-poisoning in reference to 

non-poisoning), and general psychiatric disorders (binary variable taken values as having any psychiatric diagnosis in reference to not having any 

diagnosis) were adjusted in the multivariate regression models including all these variables. 2 Adjusted odds ratios for self-poisoning (categorical 

variable) were adjusted for all the socio-demographic factors and the binary variable for general psychiatric disorders. 3 All specific types of psychiatric 

disorders were treated as binary variables taken values as having a specific type of psychiatric diagnosis in reference to not having the diagnosis. The 

aORs were adjusted for all the socio-demographic factors, the binary variable for self-harm method (taken values as self-poisoning versus non-

poisoning), and all the other types of psychiatric disorders (binary variables). 4 Odds ratios for DSH episode occurring within 7 days before the index 

DSH episode were adjusted for all the socio-demographic factors, the binary variable for self-harm method and the binary variable for general 

psychiatric disorders. * p<0.05, # p<0.01, $ p<0.001 
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Table 7- 5 Association between having a DSH-related hospital readmission within the first seven days after an index DSH admission and psychiatric 

diagnosis among adolescents and young adults  

Factor1 
Adolescents (10-19 years old)  Young adults (20-29 years old) 

P value2 

OR (95%CI) aOR (95%CI)  OR (95%CI) aOR (95%CI) 

All       

    General psychiatric disorders 2.99 (2.29, 3.90)$ 2.79 (2.13, 3.65)$  2.72 (2.28, 3.25)$ 2.67 (2.24, 3.19)$ 0.95 

    Substance use disorders 1.15 (0.78, 1.68) 0.90 (0.62, 1.31)  1.90 (1.54, 2.34)$ 1.48 (1.19, 1.85)$ 0.02 

    Psychotic disorders 1.65 (0.84, 3.24) 1.18 (0.63, 2.21)  1.47 (0.87, 2.47) 1.44 (0.89, 2.34) 0.64 

    Bipolar disorders 4.28 (2.03, 9.04)$ 2.72 (1.29, 5.71)#  1.41 (0.91, 2.20) 1.03 (0.66, 1.61) 0.11 

    Depressive disorders 2.20 (1.63, 2.98)$ 1.72 (1.23, 2.41)#  1.67 (1.31, 2.12)$ 1.14 (0.92, 1.42) 0.05 

    Anxiety disorders 1.19 (0.61, 2.34) 0.90 (0.52, 1.55)  1.74 (1.23, 2.47)# 1.57 (1.14, 2.17)# 0.06 

    Stressor-related disorders 2.06 (1.59, 2.67)$ 1.67 (1.26, 2.21)$  1.97 (1.59, 2.44)$ 1.39 (1.11, 1.74)# 0.42 

    Impulse-control disorders 2.61 (1.74, 3.91)$ 2.55 (1.73, 3.74)$  0.96 (0.33, 2.74) 0.66 (0.23, 1.94) 0.01 

    Borderline personality disorders 4.39 (2.98, 6.46)$ 3.24 (2.13, 4.94)$  3.96 (3.23, 4.85)$ 3.06 (2.43, 3.86)$ 0.90 

Male       

    General psychiatric disorders 3.55 (2.11, 5.96)$ 3.79 (2.27, 6.32)$  2.25 (1.74, 2.90)$ 2.24 (1.72, 2.92)$ 0.08 

    Substance use disorders 1.49 (0.79, 2.79) 0.98 (0.54, 1.78)  2.62 (1.98, 3.46)$ 2.24 (1.65, 3.05)$ 0.01 

    Psychotic disorders 0.86 (0.15, 4.89) 0.54 (0.07, 4.35)  1.36 (0.89, 2.09) 1.23 (0.79, 1.91) 0.34 

    Bipolar disorders 12.06 (1.78, 81.80)* 16.97 (1.94, 148.35)*  0.80 (0.25, 2.59) 0.60 (0.17, 2.07) 0.27 

    Depressive disorders 2.21 (1.12, 4.37)* 1.76 (1.10, 2.82)*  1.58 (1.08, 2.32)* 1.00 (0.64, 1.54) 0.10 
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Table 7-5 (continued) 

Factor1 
Adolescents (10-19 years old)  Young adults (20-29 years old) 

P value2 

OR (95%CI) aOR (95%CI)  OR (95%CI) aOR (95%CI) 

    Anxiety disorders 2.42 (0.47, 12.44) 1.77 (0.68, 4.61)  1.94 (1.10, 3.44)* 1.44 (0.83, 2.49) 0.75 

    Stressor-related disorders 2.58 (1.50, 4.45)$ 2.31 (1.42, 3.76)$  1.89 (1.38, 2.59)$ 1.54 (1.10, 2.16)* 0.19 

    Impulse-control disorders 3.97 (1.87, 8.40)$ 3.91 (2.29, 6.67)$  0.63 (0.09, 4.31) 0.47 (0.06, 3.93) 0.01 

    Borderline personality disorders 2.87 (1.32, 6.21)# 2.36 (1.39, 4.02)#  3.33 (2.33, 4.74)$ 2.31 (1.52, 3.52)$ 0.96 

Female       

    General psychiatric disorders 2.69 (1.97, 3.67) $ 2.46 (1.80, 3.37)$  2.88 (2.29, 3.63)$ 2.86 (2.25, 3.63)$ 0.30 

    Substance use disorders 1.09 (0.68, 1.75) 0.79 (0.48, 1.30)  1.65 (1.25, 2.19)$ 1.16 (0.87, 1.55) 0.17 

    Psychotic disorders 2.13 (1.07, 4.26)* 1.29 (0.69, 2.43)  1.85 (0.81, 4.19) 1.64 (0.78, 3.43) 0.62 

    Bipolar disorders 3.28 (1.42, 7.59)# 2.02 (0.97, 4.24)  1.35 (0.82, 2.22) 1.10 (0.68, 1.77) 0.26 

    Depressive disorders 2.07 (1.48, 2.89)$ 1.62 (1.11, 2.38)*  1.63 (1.22, 2.17)$ 1.19 (0.93, 1.54) 0.19 

    Anxiety disorders 0.92 (0.46, 1.85) 0.72 (0.40, 1.32)  1.63 (1.08, 2.48)* 1.54 (1.04, 2.28)* 0.03 

    Stressor-related disorders 1.88 (1.40, 2.52)$ 1.56 (1.13, 2.15)#  1.91 (1.47, 2.49)$ 1.35 (1.03, 1.78)* 0.65 

    Impulse-control disorders 2.28 (1.42, 3.65)$ 2.00 (1.24, 3.25)#  1.74 (0.55, 5.46) 0.89 (0.25, 3.24) 0.21 

    Borderline personality disorders 4.34 (2.87, 6.56)$ 3.41 (2.15, 5.40)$  3.76 (2.98, 4.75)$ 3.17 (2.44, 4.11)$ 0.84 

1 Psychiatric disorders (including general and all specific types) were treated as binary variables taken values as having any or a specific type of 

psychiatric diagnosis in reference to not having the corresponding diagnosis. The adjusted odds ratios (aORs) were adjusted for all the socio-

demographic factors and the binary variable for self-harm method (taken values as self-poisoning versus Non-poisoning). For each specific type of 

psychiatric disorder, the aOR was further adjusted for all other types of psychiatric disorders. 2 P value for the significance of the difference between 

the aOR for adolescents and young adults * p<0.05, # p<0.01, $ p<0.001  
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Table 7-5 shows that having BPD within one week before and one week after a DSH 

episode was associated with a three-fold increase in the odds of repeating DSH within 

the first seven days, compared to having no diagnosis of BPD. This association was 

equally strong in adolescents and young adults, but larger yet non-significantly (p=0.05) 

in females (aOR=3.37, 95%CI: 2.67-4.24) than in males (aOR=2.29, 95%CI: 1.63-3.22). 

The presence of stressor-related disorders also had a similar effect for adolescents 

(aOR=1.67, 95%CI: 1.26-2.21) and young adults (aOR=1.39, 95%CI: 1.11-1.74).    

 

Table 7-5 shows that having impulse-control disorders was associated with a four-fold 

increase in the odds of repeating DSH within seven days in male adolescents 

(aOR=3.91, 95%CI: 2.29-6.67), which doubled the increase in the odds of female 

adolescents (aOR=2.00, 95%CI: 1.24-3.25). However, this gender-specific difference in 

the effects did not reach statistical significance (p=0.10). Having depressive disorders 

was related to a 1.72-fold increase in the odds of repeating DSH in adolescents 

(aOR=1.72, 95%CI: 1.23-2.41), but not in young adults (aOR=1.14, 95%CI: 0.92-1.42). 

 

Having a hospitalisation for substance use disorders within one week before and one 

week after a DSH episode only had a significant effect in male young adults (aOR=2.24, 

95%CI: 1.65-3.05), which was significantly higher than the effects in females and male 

adolescents (p<0.01). Having psychotic disorders did not show to have a significant 

effect on repeating DSH within seven days. 

 

7.4.4.2 Having a Preceding DSH Episode up to Seven Days before An Index 

Episode 

Having a preceding DSH episode in the past seven days prior to a DSH episode was 

associated with a 2.4-fold (95%CI: 1.91-3.00) increase in the odds of repeating DSH 
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within the next seven days of a DSH episode. Additionally, individuals who had a 

repeated DSH episode within the first seven days following a DSH episode had a total 

number of DSH episodes, which was triple the number of those who did not (p<0.0001). 

This association was significantly stronger (p<0.0001) in females (3.6-fold) than males 

(2.2-fold).  

 

7.5 Discussion 

To date, there have been no studies with a specific focus on risk factors contributing to 

repeating DSH within the first seven days following a DSH episode in adolescents and 

young adults. This study showed that socio-demographic factors, DSH method, mental 

health conditions at the time of a DSH episode were all associated with the risk of 

repeating DSH within the first seven days in adolescents and young adults. This study 

also displayed several significant differences in the effects of these risk factors between 

adolescents and young adults, as well as between males and females. These findings 

may inform interventions aimed at reducing the repetition of DSH within a short but 

critical period, potentially contributing to reduce the repetition of DSH in the long term.  

 

This study showed that young adults were at higher risk for the repetition of DSH 

episodes than adolescents, and females at higher risk than males. Previous studies also 

found that young adults and females were both at high risk of repeating DSH over the 

period longer than seven days (Perry et al., 2012).  

 

Living with socioeconomic disadvantage predisposes a person to initiate and maintain 

DSH behaviours (Payne, Oliver, Bain, Elders, & Bateman, 2009). The findings of this 

study further showed that higher socioeconomic disadvantage was related to increased 

risk of repeating a DSH episode within the first seven days following a DSH episode. 
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This may be partially attributed to mental health issues and victimisation that 

accompany socioeconomic disadvantage, which may hasten the recurrence of DSH 

episode. Further, it has been suggested that people living with higher socioeconomic 

disadvantage may have a lower access to mental health services and poorer quality of 

care (e.g., lower volumes of services or less highly trained service providers) (Meadows, 

Enticott, Inder, Russell, & Gurr, 2015a).  

 

In the current clinical practice, self-harm method and substance use are commonly used 

in the risk assessment for repeated DSH episodes (Cooper et al., 2006; Corcoran et al., 

1997; Steeg et al., 2012). This study showed that different DSH methods may 

differently predict the risk of repeating a DSH episode within the first seven days for 

males and females. Specifically, compared to non-poisoning methods, self-poisoning 

was linked to decreased risk in female adolescents, but increased risk in male 

adolescents and young adults. Previous studies have shown that self-poisoning is related 

to decreased risk of repeating DSH (Bilen et al., 2011; Hawton, Bergen, Kapur, et al., 

2012); however, these findings were based on combined samples including males and 

females despite the majority of the DSH episodes occurring in females, thus masking a 

potentially important gender difference. Additionally, this study did not show that illicit 

drug use increased the repetition of DSH within the first seven days, although it may 

predict repeating DSH in the longer term (Haw, Bergen, Casey, & Hawton, 2007). 

 

A possible explanation for the decreased repetition of a DSH episode within the first 

seven days related to non-poisoning versus self-poisoning method in males is that non-

poisoning DSH method may indicate DSH behaviours of more violent and lethal nature 

(e.g., cutting, exposure to gas) in males than in females (Harrison & Henley, 2014b). 

Therefore, non-poisoning DSH methods may imply more serious injuries that require 
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critical and prolonged hospital care in males, which may consequently delay the 

occurrence of a repeated DSH episode. This interpretation for the positive relationship 

between a non-poisoning DSH method and the reduced repetition of a DSH episode 

within the first seven days may also be applied to some other findings in this study. For 

example, the risk of repeating DSH was significantly reduced in remote areas in 

Australia, where highly lethal methods were found to be more commonly used in DSH 

behaviours, compared to other areas (Harrison & Henley, 2014b). The reduced risk of 

the repetition of a DSH episode observed in Aboriginal females may also be explained 

in a similar way, because violent methods were shown to be more commonly used in 

DSH behaviours among Aboriginal people than their non-Aboriginal peers, particularly 

for females (Harrison & Henley, 2014b).  

 

This study showed that co-existing psychiatric disorders within one week before and 

one week after a DSH episode predicted highly increased risk of repeating DSH within 

the first seven days. Specifically, having BPD, impulse-control disorders (in 

adolescents), and substance use disorders (in male young adults) conferred the highest 

risks for repeating DSH within seven days. These disorders are marked by an impaired 

self-control of emotions, which may predispose a person to impulsive and aggressive 

behaviours, such as DSH (Evans, Platts, & Liebenau, 1996). In this study, substance use 

disorders were found to only have a significant effect in male young adults, and this 

finding has underlined the need to provide drug and alcohol treatment services 

immediately after a DSH episode among men with substance use disorders.  

 

Additionally, psychiatric disorders with more internalising symptoms such as 

depressive disorders (in adolescents) and anxiety disorders (in female young adults) 

were also found to confer significant risk of repeating DSH within the first seven days 
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in this study. These internalising disorders, however, had a smaller effect than that of 

externalising disorders as discussed above, which may be because internalising 

disorders have a chronic than acute influence (Hawton et al., 2003; McMillan, Gilbody, 

Beresford, & Neilly, 2007). This study did not produce strong evidence for significant 

differences in the effects of psychiatric disorders by sex, such as borderline personality 

disorders and impulse-control disorders. This may be due to the small sample size for 

sub-groups of population (e.g., males for BPD). More research is needed to validate 

sex-specific differences. 

 

Finally, this study showed that people who had a preceding DSH episode at a clinical 

presentation were more likely to repeat a DSH episode in the next seven days. 

Additionally, this study showed that people who previously repeated a DSH episode 

within the first seven days had three times more DSH episodes, compared to those with 

DSH behaviours but did not have a repeated DSH episode within seven days. These 

findings may imply that to reduce the repetition of DSH within the first seven days is 

important in the prevention of repeating DSH in the longer term. 

 

7.6 Strengths and Limitations 

The linkage of population-wide administrative health records has the following 

strengths. First, DSH episodes are drawn from whole population, thus a large sample 

size could be obtained for the examination of a low incidence event, i.e., DSH episode 

within seven days. Second, administrative data enable the exploration of a wide range of 

risk factors. Third, the record linkage allows for longitudinal analysis, and the linkage 

of the records from multiple sources provides a more accurate and complete picture of 

the trajectory leading to the repetition of DSH. Fourth, data are collected objectively 

using standardised clinical diagnoses (e.g., ICD-10-AM codes) by clinical personnel, 
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and this ensures the validity of the diagnosis of psychiatric disorders and the 

identification of DSH episodes and self-harm methods.   

 

There were also some limitations in this study. First, approximately 80% of the DSH 

records were sourced from emergency departments and 20% from hospital inpatient 

units. Pharmaceutical data and records from general practice and private clinics were 

unavailable in the data linkage. Therefore, the findings of this study may be specifically 

generalisable to adolescents and young adults who present at an emergency department, 

where the presenting DSH-related injuries and psychiatric disorders are more clinically 

critical. Second, while suicidal intent, stressful life event, and family dysfunction are 

important predictors for repeating DSH (Harriss, Hawton, & Zahl, 2005; Keeley, 

O'sullivan, & Corcoran, 2003), the information on these factors was not able to be 

included in this study due to the lack of such information in the data linkage. Third, 

although a transfer to hospital inpatient care after an emergency episode could be 

identified, other forms of health service use following the discharge from an emergency 

episode were unknown. This warrants an important direction in future studies of the 

types of healthcare service (e.g., long-term hospital inpatient care, community mental 

health service) that can deliver cost-effective interventions in reducing the re-occurrence 

of DSH behaviours within the first seven days after an index episode. 

 

7.7 Implications 

A recent Danish study has demonstrated that psychosocial therapy interventions that 

include combined services such as cognitive, problem solving, and crisis support 

provided at suicide prevention clinics shortly after DSH behaviours are promising in 

reducing the risk of repeated DSH behaviour both in the short-term and the long-term 

run for general population (Erlangsen et al., 2015). This chapter has further 



204 

 

demonstrated that socio-demographic factors and self-harm method are strongly related 

to the immediate occurrence of repeated DSH behaviours (i.e., within the first seven 

days after a DSH episode). Therefore, social interventions and care aimed at reducing 

socioeconomic disadvantage and improving the access to health and social support are 

vital for preventing the repetition of DSH in the short-term.  The results of this study 

highlighted the need to focus on different factors in the risk assessment for adolescents 

and young adults, as well as for males and females.  

 

Additionally, this study has highlighted the importance of detailed evaluation of mental 

health conditions and substance use in the risk assessment of repeated DSH behaviours 

within the first seven days after a previous episode. Before being discharged from an 

emergency department or hospital inpatient unit, patients should receive a systematic 

psychosocial assessment, which should be provided by different relevant health and 

social services. These services should include the responsive follow-up of drug and 

alcohol treatment if substance use problems are identified (particularly for young adult 

men), and the evaluation of mental health conditions such as co-existing psychiatric 

disorders, particularly those characterised by disruptiveness, impulsiveness and 

aggressiveness, and mental health crisis that is present within the previous week of an 

index DSH episode.  

 

7.8 Conclusion  

This study demonstrated that socio-demographic factors, DSH method, and psychiatric 

conditions all predicted repeating DSH within the first week after an index DSH episode 

in adolescents and young adults. These factors have different impacts on adolescents 

and young adults, and on females and males. The results of this study may inform the 

future development of psychosocial risk assessment aimed at reducing the repetition of 
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DSH within a relatively short but critical period, which may also have the potential to 

reduce repeating DSH in the long term among adolescents and young adults.  
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CHAPTER 8 General Discussion 

 

This thesis adopted a life-course perspective to examine the developmental pathways to 

adolescent DSH risk using individual-level longitudinal linked data held by government 

agencies. Taking a life-course approach, this thesis examined adolescent DSH risk in 

relation to a range of biological (e.g., birth weight, gestational age), psychological (e.g., 

parental psychiatric disorders), and social factors (e.g., early social disadvantage, child 

maltreatment) in different periods of child development. In addition, this thesis also 

examined the risk factors for the immediate hospital readmission due to DSH within the 

first seven days of a preceding DSH-related hospital admission, given the repetitive 

nature of DSH.  

 

This thesis has made a number of important contributions to improving the 

understanding of the influence of psychosocial adversities at the child, family, and 

community levels on adolescent DSH risk. Firstly, parental hospital admissions due to 

psychiatric disorders or DSH behaviours that occurred before pregnancy had an equally 

important effect on adolescent DSH risk, as those that occurred in later child 

developmental periods. Secondly, in families affected by parental psychiatric disorders, 

the timing of parental psychiatric admissions moderated the effects of perinatal 

exposure to high neighbourhood socioeconomic disadvantage and teenage motherhood 

on adolescent DSH risk. Thirdly, children exposed to repeat or persistent maltreatment 

had greatly increased risk of DSH in adolescence. Fourthly, a range of psychosocial risk 

factors were strongly predictive of immediate hospital readmissions due to DSH. Last, 

novel perinatal risk factors were found to have a long-term effect on adolescent DSH 

(e.g., post-term birth, young motherhood (mothers aged 20 to 24 years at the time of the 

child’s birth). 
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Taken together, these findings support the notion that developmental pathways to 

adolescent DSH involve multiple biological, psychological, and social risk factors that 

operate independently (e.g., all risk factors examined), interactively (e.g., early social 

disadvantage and parental psychiatric admissions), or cumulatively (e.g., maltreatment) 

through an extended life course from pre-conception to adolescence. Therefore, these 

findings advocate a holistic approach that employs a life-course perspective and 

requires strong coordination between multiple government agencies.  

 

This chapter summarises the key findings of the thesis, discusses the implications for 

public health interventions, outlines the strengths and limitations, and offers 

recommendations for further research.  

 

8.1 Main Findings  

There are six main findings derived from this thesis and they involve three major groups 

of risk factors: 1) social adversities including early familial social disadvantage, such as 

high neighbourhood socioeconomic disadvantage and teenage motherhood, and child 

maltreatment; 2) psychological factors including parental hospital admissions due to 

psychiatric disorders or DSH behaviours; and 3) biological factors including overdue 

birth and high birth order. All these risk factors have been shown to have independent 

and substantial impacts on adolescent DSH risk. The main findings are summarised in 

Table 8-1 at the end of this section.  

 

Firstly, parental hospital admissions due to psychiatric disorders or DSH before 

pregnancy had a strong impact on adolescent DSH risk. Chapter Four examined the 

differential effects of parental hospital admissions due to psychiatric disorders alone, 
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DSH alone, and their concurrence on adolescent DSH risk. The results showed that 

parental psychiatric admissions before pregnancy had a large impact on children’s 

adolescent DSH risk. This impact was as strong as that of the parental psychiatric 

admissions occurring in the later developmental periods (i.e., childhood or adolescence). 

Further, parental DSH-related hospital admissions that occurred before pregnancy alone 

had a significant impact on adolescent DSH risk. In contrast, parental DSH-related 

hospital admissions that occurred in the later child developmental periods alone were 

not associated with adolescent DSH risk. 

 

This thesis is the first study that has investigated parental hospital admission due to 

psychiatric disorders or DSH before pregnancy and its impact on adolescent DSH risk. 

The findings contribute to the existing literatures by revealing the strong effect of 

parental psychiatric disorders and DSH behaviours occurring before pregnancy on 

adolescent DSH risk. The findings support the notion that biological parenting starts 

before conception (Lane et al., 2014). The results are in line with the hypothesis that 

parental pre-conception experiences related to psychiatric disorders or DSH behaviours 

influence fetal development (Hochberg et al., 2011), which in turn may have a long-

lasting impact on DSH behaviours when the children grow into adolescents.   

 

Secondly, developmental timing of exposure to parental psychiatric admissions 

and parental gender moderated the effects of early social disadvantage on 

adolescent DSH risk. Chapter Three showed that the effects of early familial social 

disadvantage on adolescent DSH risk were independent of parental and the children’s 

psychiatric disorders. Chapter Five further showed that parental psychiatric admissions 

per se only had a mild or moderate effect on adolescent DSH risk; and it is both the 

early social disadvantage and having a parent with a psychiatric admission that strongly 



209 

 

increased the DSH risk among adolescents. This echoes previous research which has 

shown that familial social disadvantage plays an important role in the association 

between parental mental health disorders and adolescent DSH risk (Huntsman, 2008). 

 

Chapter Five is the first study that has examined the effects of major social 

disadvantage in combination with parental psychiatric disorders on adolescent DSH risk, 

taking timing and parental sex into account. The results in this chapter showed that early 

exposure to high levels of neighbourhood socioeconomic disadvantage conferred higher 

risk of DSH for adolescents, when the children had a parent with a psychiatric 

admission during early childhood than the later periods of child development. This 

finding is in line with existing neurobiological and psychological evidence showing that 

exposure to multiple psychosocial risk factors during early childhood has a substantial 

impact on the early development of brain and behaviour (Dawson et al., 2000), which 

may have a long-standing effect on the development of later adjustment problems and 

psychopathologies (Braveman & Barclay, 2009). Comparatively, the effect of teenage 

motherhood on adolescent DSH risk does not depend on the timing of occurrence of 

parental psychiatric admissions. The finding echoes previous research showing that pre-

existing psychosocial problems before teenage pregnancy are likely to remain during 

childrearing, causing prolonged difficulties to teen mothers and their children (Boden, 

Fergusson, & John Horwood, 2008; Moffitt & Team, 2002). 

 

The results of Chapter Five also demonstrated new evidence showing that maternal and 

paternal psychiatric admissions differently moderated the effect of early social 

disadvantage on adolescent DSH risk. The results showed that children whose mother 

had a psychiatric admission during early childhood, or whose father had a psychiatric 

admission during adolescence were more vulnerable to high levels of neighbourhood 
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socioeconomic disadvantage in early years to have strongly increased risk of DSH 

during adolescence. 

 

The findings may further imply that sensitive mothering during early childhood critical 

for the development of attachment, as well as sensitive fathering during adolescence 

important for the development of social skills may reduce the adverse impact of early 

social disadvantage, which in turn may reduce adolescent DSH risk. 

 

Thirdly, exposure to repeat or persistent child maltreatment was a major risk 

factor for DSH in adolescence. There are three main findings in Chapter Six. First, the 

higher the number of substantiated maltreatment allegations, the higher the risk for DSH 

during adolescence (repeat maltreatment). Second, experience of substantiated 

maltreatment during both childhood and adolescence conferred the highest risk for 

adolescent DSH, compared to the experience of substantiated maltreatment in only one 

such developmental period (persistent maltreatment). Third, the effect of the experience 

of substantiated maltreatment on adolescent DSH risk was similar for different types of 

maltreatment, i.e., emotional abuse, physical abuse, sexual abuse, and neglect. Repeat or 

persistent maltreatment represents chronic exposure to an abusive or chaotic familial 

environment, which has the most damaging effect on the children’s development in all 

domains, such as neurocognitive and psychosocial functioning (Pechtel & Pizzagalli, 

2011; Perry & Pollard, 1998). Therefore, it may largely increase children’s risk of DSH 

during adolescence.  

 

The strong association between exposure to maltreatment and DSH risk has been well-

established in previous studies (Afifi et al., 2009; Brezo et al., 2008). However, one key 

difference between previous studies and this thesis is that substantiated allegation 
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records of child maltreatment routinely collected by child protection agencies were 

utilised in this thesis. These allegations were investigated by trained social workers and 

were evaluated according to standardised protocols and procedures. The use of such 

administrative records helps to ensure that all child maltreatment events examined in 

this thesis were substantiated, thus reducing the bias and inaccuracy found in self-

reported history of child maltreatment (McKinney et al., 2009). Furthermore, 

administrative records collected on a routine basis permit a longitudinal analysis of the 

effect of child maltreatment on adolescent DSH risk, which helps establish more 

accurate temporal sequence between the exposure (maltreatment) and the outcome 

(DSH), whereby improving causal inferences. Last, emotional abuse has been under-

researched in previous studies, compared to other three types of maltreatment due to 

small sample sizes. Therefore, its effect on adolescent DSH risk has largely remained 

unclear. Fortunately, administrative data offered a large sample size, so the effect of 

emotional abuse on adolescent DSH risk could be examined in this study.  

 

Fourthly, hospital readmissions for DSH within seven days were associated with 

socio-demographic characteristics, self-harm method, and psychiatric 

comorbidities of the preceding DSH-related hospital admission. Chapter Seven 

shows that among young people (10-29 years of age) admitted to hospitals for DSH, 

those with psychosocial problems were at increased risk of being re-admitted to 

hospitals for DSH within the next seven days. These psychosocial problems included 

living in the most disadvantaged areas and having specific psychiatric comorbidities. 

Additionally, there were sex-specific differences in the association between self-harm 

method and the risk for hospital readmissions due to DSH within seven days. For 

example, self-poisoning method was linked with a reduced risk for DSH-related 

hospital readmissions among females but not among males. Furthermore, having a 
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history of hospital readmission related to DSH within seven days was strongly 

associated with higher risk for such readmission in the future, and more DSH-related 

hospital admissions in total.  

 

This study has bridged the gap in the existing literature by specifically identifying a 

range of risk factors for hospital readmissions due to DSH within seven days; whereas, 

previous research predominantly examined the risk factors for DSH-related hospital 

readmissions within at least 30 days. These findings may inform the development of 

intervention strategies aimed at reducing an immediate DSH-related hospital 

readmission among young people. Although similar psychosocial risk factors were 

found in previous research for DSH-related hospital readmissions that occur more than 

30 days after a preceding DSH-related episode (e.g., socioeconomic disadvantage, 

psychiatric comorbidities) (Beghi et al., 2013; Olfson et al., 2013; Vajda & Steinbeck, 

2000), the results of this study specifically highlight the large impact of psychiatric 

comorbidities, characterised by high level of impulsiveness and aggressiveness (e.g., 

borderline personality disorders, conduct disorders for adolescents), as well as their 

differential influences on adolescents and young adults. 

 

Fifthly, paternal psychiatric admissions had an important and unique effect on 

adolescent DSH risk. Chapter Three showed that maternal and paternal psychiatric 

admissions had an equally large influence on adolescent DSH risk. Further, Chapter 

Four provided novel findings suggesting that similar to maternal psychiatric admissions, 

paternal psychiatric admissions that occurred before pregnancy were strongly associated 

with adolescent DSH risk. This finding suggests that not only mothers’ but also fathers’ 

mental health before conception may have a long-term influence on adolescent DSH 

risk.  
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Chapter Five demonstrated that for children whose father had a psychiatric admission 

during (the child’s) adolescence, early experience of high socioeconomic disadvantage 

had a strong impact on child’s DSH risk during adolescence. Such a strong impact was 

not observed among children whose mother had a psychiatric admission during the 

child’s adolescence. These results have suggested that diminished father-child 

interaction during adolescence (but not childhood) may magnify the effect of early 

experience of high socioeconomic disadvantage on adolescent DSH risk. The results are 

consistent with previous findings showing that when compared to child-mother 

attachment, a secure child-father attachment may be more important for children’s 

social abilities during adolescence (Coombs & Landsverk, 1988; Lewis & Lamb, 2003) 

 

Last, intrauterine experience was related to DSH risk in adolescence. Chapter Three 

revealed new results showing that children born post-term (≥ 44 weeks) had elevated 

risk of DSH during adolescence. Further, the higher the birth order, the higher the risk 

of DSH during adolescence. The mechanisms for these associations are not clear, but 

these findings have highlighted biological vulnerabilities to DSH among adolescents 

who are born post-term or with high order birth.  
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Table 8- 1 Summary of the main findings of this thesis 

 
Early Developmental periods – Early Life-course Approach 

Pre-pregnancy Pregnancy & Infancy Childhood Adolescence 
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Early familial social 

disadvantage 
 

Teenage/single motherhood, high 

neighbourhood socioeconomic 

disadvantage had a long-standing 

effect on adolescent DSH risk. 

Children whose parent (particularly 

mother) had a psychiatric 

admission during childhood were 

more vulnerable to early 

experience of familial social 

disadvantage, leading to increased 

adolescent DSH risk. 

Children whose father had a 

psychiatric admission during 

adolescence may be more 

vulnerable to early experience 

of high socioeconomic 

disadvantage, leading to high 

risk for DSH. 

Parental hospital 

admissions due to 

psychiatric disorders 

or DSH 

Parental psychiatric hospital admissions 

before pregnancy had an equally strong 

effect on adolescent DSH risk, as the 

parental admissions that occurred during 

childhood and adolescence.  

 

Both maternal and paternal psychiatric 

admissions before pregnancy were strongly 

associated with adolescent DSH risk. 

Parental psychiatric hospital 

admissions were not found to be 

associated with increased risk of 

adolescent DSH, after controlling for 

parental psychiatric hospital 

admissions in other developmental 

periods. 

Parental psychiatric hospital 

admissions were associated with 

increased risk of adolescent DSH 

Parental psychiatric hospital 

admissions were associated 

with increased risk of 

adolescent DSH 

Child maltreatment   

Being subjected to a substantiation of maltreatment during both 

childhood and adolescence had a significantly greater effect on 

adolescent DSH risk, compared to experience of substantiated 

maltreatment allegation in only one developmental period. 

 

The higher the number of substantiated maltreatment allegation, the 

higher the risk for DSH during adolescence. 

Fetal growth status 

and birth order 
 

Born overdue (≥44 weeks) or birth 

order ≥ 2 was associated with 

increased risk of DSH in adolescence 
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8.2 Policy Implications 

The main findings summarised in Table 8-1 clearly demonstrate that the risk factors 

identified in this thesis represent biological, psychological and social vulnerabilities for 

adolescent DSH risk. Therefore, a comprehensive or holistic prevention strategy would 

require interagency collaborations involving both health and social services. Further, 

Table 8-1 highlights that all child developmental periods should be targeted in future 

intervention of adolescent DSH, because risk exposures that occurred in different 

periods from pre-pregnancy, through early childhood, to adolescence have all been 

shown to play a critical role in the developmental pathways to adolescent DSH risk. 

Therefore, sustained social and health support that is accessible to at risk children and 

their families during the children’s early life course is vital to reduce adolescent DSH 

risk. 

 

The main findings of this thesis advocate an early life-course and whole-of-government 

approach in the development of intervention strategies aimed at reducing adolescent 

DSH risk. Further, this thesis specifically highlights the importance of “early 

intervention strategies” and “comprehensive psychosocial support” in the prevention of 

adolescent DSH risk. These two policy implications are also specifically discussed in 

this section. 

 

8.2.1 Taking an Expanded Life-course Approach in the Prevention of DSH among 

Adolescents 

The main findings of this thesis, summarised above, clearly demonstrate that various 

risk factors, including familial socioeconomic disadvantage, parental psychiatric 

disorders and DSH, and child maltreatment, that operate in different developmental 

periods during early life course influence adolescent DSH risk in an independent, 
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cumulative, and interactive manner. Therefore, a life-course approach with an 

intergenerational perspective is strongly warranted in the development of intervention 

strategies aimed at reducing adolescent DSH (Kuh et al., 2003a).  

 

The life-course approach has become increasingly important in the development of 

mental health related policies and interventions. The World Health Organization report 

on the social determinants of mental health employs a life-course approach to 

understand and tackle mental and physical health inequalities that account for the 

differential experience and impact of social determinants throughout life (World Health 

Organization & Calouste Gulbenkian Foundation, 2014). This report emphasises that 

mental health is influenced by unique and common factors at each stage of life, and 

these factors accumulate throughout life. In this report, early life-course is partitioned 

into the following periods: prenatal, pregnancy and perinatal periods, early childhood, 

and adolescence. Under the guidance of this report, the life-course approach has become 

one of the most important key principles in the WA suicide prevention strategy Suicide 

Prevention 2020 Together We Can Save Lives (the Strategy) (Government of Western 

Australia Mental Health Commission). In this Strategy, different life stages are 

considered in building resilience to reduce the risk of DSH across the life-course, 

including prenatal period, early childhood, late childhood, and adolescence. 

 

Although the intergenerational transfer of social inequalities has been mentioned in 

these suicide prevention strategies, pre-pregnancy has not explicitly been considered as 

an important period that may have implications for the health and development of the 

next generations. This thesis highlights the importance of taking an expanded life-

course perspective to take into account parental mental health problems before 

conception, as parental psychiatric disorders before pregnancy were found to have a 



217 

 

strong impact on children’s DSH risk in adolescence. This calls for future intervention 

strategies to target people of reproductive age, in order to promote their mental health 

before conception to reduce their children’s DSH risk in adolescence.  

 

Taking a life-course approach would involve two important implementations.  

 First, comprehensive early intervention programs, which are crucial to reduce 

risk exposures early in life. The effectiveness of early interventions could be 

markedly enhanced when comprehensive health and social programs cover at-

risk populations of reproductive age and pregnant women and their partners, the 

majority of whom will become parents 

 Second, sustained long-term social support accessible to at-risk families during 

the entire early life course of children whose parents have mental health 

disorders, which is essential to facilitate healthy functioning of the families, and 

strengthen both parents’ and the children’s resilience to the damaging effect of 

earlier risk exposures 

 

8.2.2 Early Intervention Strategies 

This thesis highlights the need for early intervention in reducing adolescent DSH risk. 

This is in line with the World Health Organization suicide prevention strategy that 

emphasises the use of “upstream approaches” to address risk and protective factors early 

in the life course, which may have the potential to “shift the odds in favour of more 

adaptive outcomes” over time (WHO, 2014b) . As part of the life-course approach, it is 

particularly important that every child gets the best possible start in life. Interventions at 

the earliest stages can “prevent both short- and long-term mental disorders and enable 

infants, children, and adolescents to maximise their potential, increasing their chances 

of a mentally healthy adulthood” (page 40) (World Health Organization & Calouste 
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Gulbenkian Foundation, 2014). These early intervention approaches are also helpful in 

supporting parents and others involved in children’s early development – helping 

parents retrain or support their income for instance. Early intervention strategies are also 

helpful in disrupting the intergenerational transmission of inequity by trying to break 

the associations between parental and child status (Lo, Das, & Horton, 2016). 

 

This thesis has three specific implications, which may inform the better development of 

early intervention strategies and practices to reduce DSH and suicide.  

 First, mental health and social services targeted at vulnerable people of 

reproductive age prior to pregnancy are key to promote healthy start for the next 

generation.  

 Second, early identification and social interventions for children at high risk for 

maltreatment is important in reducing their chronic exposure to abusive familial 

environment and hence their DSH risk.  

 Third, timely psychosocial risk assessment and interventions should be 

undertaken in the first hospital admission for DSH in order to prevent immediate 

hospital readmissions for DSH, and potentially reducing the risk for repeating 

DSH behaviours in the longer term.  

Each of these three early intervention strategies is further elaborated upon in the 

following sections.  

 

Chapter Four has clearly shown that both parental psychiatric and DSH-related hospital 

admissions before pregnancy had an enduring influence on children’s DSH risk during 

adolescence. Without effective interventions targeting people with psychiatric disorders, 

their health and social problems established before pregnancy are likely to continue 

through the pregnancy and postpartum periods, posing great risks for conception and 
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fetal health. Therefore, well-designed preconception programs aimed at promoting the 

health and social wellbeing of people with psychiatric disorders will benefit the next 

generation. It is essential to provide targeted social support, comprehensive family 

planning, and contraceptive counselling for people with psychiatric disorders, given 

their increased vulnerabilities to socioeconomic disadvantage such as abuse and 

violence, and teen or unplanned pregnancy (Bhutta, 2011). Furthermore, educational 

and psychosocial counselling packages delivered before pregnancy has a proven 

efficacy in enhancing the affected individual’s coping and socio-emotional skills, 

improving their access to supportive and reactive social networks, and empowering 

teenage and young women by providing them with opportunities for uninterrupted 

education and training (WHO, 2012).  

 

Chapter Six shows that long-term exposure to an abusive or neglectful family 

environment is strongly associated with highly increased adolescent DSH risk. This 

finding underscores the importance of early identification and intervention to reduce the 

DSH risk of children who live in abusive and neglectful families. Given the difficulties 

in detecting the early signs of child maltreatment, a range of relevant health and social 

services need to be proactively involved in the notification of child maltreatment. These 

services should include preconception care, antenatal and postnatal care, hospital and 

community-based health care, mental health services, alcohol and drug intervention 

services, education sectors, and family supporting services. Psychosocial adversities 

may create, aggravate, or perpetuate the occurrence of child maltreatment in families 

with abusive and neglectful backgrounds. Therefore, appropriate social support should 

be accessible to these families from the early stage of child development, in order to 

promote their family functioning and reduce adolescent DSH risk in a sustainable 

manner. The National Framework for Protecting Australia’s Children 2009-2020 
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initiative calls for early interventions involving a variety of social resources in the 

prevention of child maltreatment (Council of Australian Governments, 2009). Early 

intervention is more cost-effective in the long-term than a later response to crises or 

treatment of the adverse outcomes of abuse and neglect (e.g., increased risk for DSH 

behaviours). Therefore, early interventions can deliver long-term benefits to children’s 

life-course development (Stronger Families Learning Exchange, 2002).  

 

Chapter Seven demonstrates that an immediate DSH-related hospital readmission within 

seven days of the preceding DSH-related admission (abbreviated as “seven-day 

readmission” here onwards) is a strong predictor of repeated DSH behaviours in the 

long term. This Chapter has also demonstrated that young people who experienced 

social disadvantage and mental health problems were more likely to repeat DSH 

behaviours within an immediately short period (i.e., 7 days after a preceding DSH-

related episode). The identification of psychosocial risk factors that are specifically 

related to the repetition of DSH within 7 days may enrich many existing guidelines, 

such as the UK National Institute for Health and Clinical Excellence (NICE) guideline 

for the short-term management of DSH. These guidelines recommend a timely 

psychosocial assessment that should be carried out at the first clinical contact due to 

DSH behaviour, in order to minimise the risk and facilitate the arrangement of services 

after discharge (National Institute for Health and Clinical Excellence, 2004). Chapter 7 

has strongly implied that the examination of the past and current psychiatric conditions, 

including previous DSH behaviours, should be conducted by well-trained mental health 

professionals in a timely manner following the patient presentation to hospitals for DSH. 

Young people identified to have acute psychiatric disorders or substance abuse 

problems should have immediate access to appropriate treatment, counselling, or 

supporting services. Moreover, effective liaison between hospital services and 
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community- or school-based services are needed to ensure the provision of early 

intervention programs after discharge from hospitals. Finally, the results of Chapter 7 

support the action area of “Getting help earlier” in the Western Australia Mental Health 

Commission report on mental health intervention strategy Mental Health 2020: Making 

it personal and everybody’s business (Mental Health Commission Western Australia, 

2010). This action area advocates that early intervention promotes more effective 

recovery, and can decrease the negative impact of mental illness on people, families and 

communities. Early intervention is a cost effective strategy in reducing the need for 

hospitalisation and inpatient facilities. 

 

8.2.3 Comprehensive Psychosocial  Support  

This thesis has strong implications and recommendations for comprehensive 

psychosocial support being a critical element of the intervention strategies to reduce 

adolescent DSH risk. In particular, Chapter Five implies that psychosocial support and 

parenting programs should form an integral part of health promotion and interventions 

targeted at families affected by psychiatric disorders, with a view to reduce adolescent 

DSH risk. This means family-focused interventions are required in order to enhance 

both the parents and children’s psychosocial competence and coping strategies, to 

strengthen a close relationship between parents and children, and to promote family 

functioning. 

 

Providing comprehensive psychosocial support to families where a parent has a 

mental health disorder 

Findings in Chapters 3 and 5 support the principles and actions outlined by the 

Australian Government Department of Health and Aging for services and people 

working with children of parents with a mental illness (Australian Infant Child 
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Adolescent and Family Mental Health Association, 2004). These principles recommend 

that comprehensive psychosocial support targeted at families affected by psychiatric 

disorders provide the affected parents with adequate access to relevant psychosocial and 

relationship counselling, appropriate financial, occupational, and childrearing support. 

For the children of affected parents, the continuity of education, peer support groups 

and positive social connections are important to improve their social and emotional 

wellbeing. Area-based services and interventions aimed at strengthening community 

functioning are important in empowering the families within the community. 

Furthermore, a tailored parenting program should be included as a key part in 

psychosocial support services accessible to parents with psychiatric disorders. It is 

important that these psychosocial and parenting services be ongoing and responsive to 

the changing needs of the families (for both parents and children), with the ultimate goal 

of meeting the children’s developmental demands, as they transition from infancy, 

through early childhood, to adolescence. 

 

Engaging and supporting fathers 

The findings of the thesis are not only strongly in line with the above policy and 

practice regarding children whose parents are affected by psychiatric disorders, but they 

also offer specific recommendations with regard to psychosocial support to fathers 

affected by psychiatric disorders. The thesis findings suggest that psychosocial support 

targeted at fathers with psychiatric disorders are as important as psychosocial support to 

mothers to reduce children’s DSH risk in adolescence. First of all, to improve paternal 

mental health, social campaigns to raise awareness for and reduce stigma against men’s 

mental health issues are needed. It is important to engage fathers and men broadly in the 

full range of mental health and parenting services from pre-conception care to 

adolescent services, in order to promote child and family functioning. Parenting support 
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should acknowledge the importance of a close father-child attachment and sensitive 

fathering in children’s development across different developmental stages, and 

emphasise the impact of paternal psychiatric disorders on their partners, children, and 

families, particularly those with high levels of social disadvantage, such as teenage 

motherhood and living in areas with the lowest socioeconomic status. 

 

Taking a whole-of-government approach 

Comprehensive psychosocial support relies on the high level of interagency 

involvement and coordination. The Australian National Coalition for Suicide Prevention 

proposed six key elements to support national suicide prevention (Suicide Prevention 

Australia, 2014). The first element is to make suicide prevention a multi-sectoral 

priority, and it emphasises that reducing suicidal behaviour [and DSH] should be seen 

as a key outcome across a wide range of areas including drug and alcohol, homelessness, 

domestic violence, family and relationships, justice, employment, veterans and 

immigration. The Western Australia Suicide Prevention Strategy 2020 attaches great 

importance to the whole-of-government and whole-of-community approach to achieve 

the goal of reducing 50% of suicides and suicide attempts in WA (Government of 

Western Australia Mental Health Commission). This strategy emphasises that “effective 

suicide [and DSH] prevention depends on open communication, consistent 

collaboration and strategic coordination between [families], communities, agencies and 

all levels of government”. Based on the whole-of-government approach, it is essential 

that intervention strategies and practices aimed at reducing adolescent DSH risk take a 

holistic view of the developmental pathways to reduce adolescent DSH in a broader 

psychosocial context. A whole-of-government approach therefore holds the key to the 

main challenge in addressing the multifaceted nature of the vulnerabilities of children 

with exposure to complex familial adversities.  



224 

 

 

8.3 Strengths and Limitations 

The strengths and limitations for each study have been discussed in previous chapters. 

Therefore, this section focuses on the strengths and limitations of the whole thesis. 

 

8.3.1 Strengths 

The greatest strength of this thesis is the use of population-level, cross-jurisdictional 

linked data, which has offered several advantages over traditional self-reported survey 

data. First, the study samples were drawn from the whole populations of WA to 

minimise selection bias, which has been a major concern in survey studies on mental 

health (Haapea et al., 2008). Population-level data also improve statistical power by 

ensuring large sample sizes. Second, in the administrative data used in this thesis, 

standardised protocols and assessments were administered by health professionals and 

child protection social workers to improve the diagnostic validity for psychiatric 

disorders and DSH behaviours (e.g., ICD codes), and substantiation for child 

maltreatment. Third, the long-term routine collection of administrative records allows 

the identification of early life exposures, such as early social disadvantage at both 

familial and area levels and parental psychiatric admissions in early developmental 

periods. The report of this disadvantage is subjected to recall bias in self-reported data. 

Fourth, the linkage of different data collections provides a more comprehensive picture 

of the developmental trajectory to DSH in adolescence, and it allows a rigorous 

adjustment for a range of important confounders. Last, data linkage assembles life-

course events in a chronological order more accurately, which establishes the time 

sequence for making causal inferences.  
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8.3.2 Limitations 

The main limitation of this thesis is that it was only based on linked administrative data. 

The results of this thesis should be interpreted in light of the following limitations. First, 

psychiatric disorders and DSH behaviours clinically diagnosed at hospital admissions, 

and child maltreatment substantiated by child protection agencies are likely to represent 

the more severe end of the spectrum. It is possible that some of the cohort children and 

their parents had mental health problems, DSH attempts, or child maltreatment 

experience, that were not severe enough to require hospital care, or have not been 

reported to child protection services. Therefore, the results of this thesis may not readily 

reflect the effect of mild parental mental health problems or unsubstantiated child 

maltreatment on adolescent DSH risk. Second, some important health-related and 

psychosocial experiences that may confound or mediate the effects of parental 

psychiatric admissions, child maltreatment, and early familial social disadvantage on 

adolescent DSH could not be identified in the linked data. Therefore, there may be bias 

in the results due to residual confounding. Additionally, the lack of this information 

restricted the more rigorous exploration of the mechanisms underpinning the 

associations identified in this thesis. These confounders or mediators could include 

parenting style, family functioning, personality traits, and medication use by parents 

with psychiatric disorders. Third, suicidal intent was not able to be determined in the 

linked data, and therefore DSH behaviours could not be further classified into suicide 

attempt and non-suicidal self-harm behaviours. This may mask some important 

differences in the effects of the psychosocial factors examined in this thesis on suicide 

attempt versus non-suicidal self-harm.  

 

Another limitation is that the history of children’s psychiatric admissions was analysed 

as an important mediator in this thesis. However, children with a pre-existing 
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psychiatric disorder who presented to hospitals for DSH were more likely to receive a 

psychiatric diagnosis than those who had a psychiatric disorder but did not present to 

hospitals for DSH. This is because the urgent need for medical treatment of DSH-

related injuries may create an opportunity for the clinical evaluation of the affected 

children’s psychiatric conditions; whereas such an opportunity may have been missed 

for those who did not have a DSH-related hospital admission. Therefore, compared to 

children with DSH-related hospital admissions (i.e., the cases), those without DSH-

related hospital admissions (i.e., the controls) may have a higher level of under-

reporting of psychiatric disorders. This may lead to an overestimation of the mediating 

role of the children’s psychiatric disorders in the effects of the main risk exposures (e.g., 

early social disadvantage, parental psychiatric admissions, and child maltreatment) on 

adolescent DSH risk. This overestimation may lead to an underestimation of the effects 

of the main risk exposures on adolescent DSH risk. However, the results showed that 

the effects of these risk exposures remained significant, when taking into account 

children’s psychiatric disorders, which may suggest that children’s psychiatric disorders 

could not fully mediate the effects of these risk exposures.   

 

 

 

 

 

 

 

In this thesis, mediational pathways were not examined. This is because the temporal 

order between the exposure, the mediators, and the outcome variables must be 

accurately defined in mediation analysis:  that is, mediators must occur after the 

Parental 

psychiatric 

disorders and DSH 

behaviours 

Child maltreatment 

Children’s 

psychiatric 

disorders  

Children’s 

DSH in 

adolescence  

(b) 

(a) 
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exposure but prior to the outcome (MacKinnon, Fairchild, & Fritz, 2007; Valeri & 

Vanderweele, 2013). Unfortunately, it is impossible to establish this temporal order 

with the data used for this thesis. For example, in Chapters 4-6, pathways (a) and (b) 

shown in the figure above were examined, and children’s hospital admissions related to 

psychiatric disorders were controlled for in these models as a confounder rather than a 

mediator. This is because using admission records alone is not enough to ascertain the 

temporal precedence of the onset of parental psychiatric disorders to the onset of 

children’s psychiatric disorders. For example, parental psychiatric disorders may be 

caused by existing child’s psychiatric disorders involving disruptive behavioural 

problems, however children’s psychiatric disorder were recorded later than the parents’. 

Similarly, for a child with an existing psychiatric disorder involving disruptive 

behavioural problems, the parents may find it difficult to manage the child’s behaviours 

and physical abuse or neglect may subsequently ensue, resulting in a child maltreatment 

allegation. This is also why Directed Acyclic Graphs (DAGs) were not used in this 

thesis. 

 

It should also be noted that different releases of SEIFA scores across different years 

capture somewhat different aspects of relative socioeconomic disadvantage, which may 

affect the comparability of SEIFA scores across different years (ABS, 2006). Further, if 

a person had no hospital admission or emergency contact records, it could not be 

identified whether or not this person’s address/location changed during the study period. 

This means that the change in address/location could be identified for some individuals, 

and not others. Thus, the transition/change in states (eg, address or location) over time 

was not taken into account in this thesis. Social mobility may influence the development 

of children’s mental health, and it would be a future research direction if a more 

appropriate measure for social mobility is available.    



228 

 

 

Information related to migration was not available in the linked data, and this may result 

in the underestimated occurrence of DSH-related hospital episodes, as DSH-related 

episodes that occurred outside WA could not be identified. However, a crude estimation 

of migration rate was less than 2% for the study period (ABS, 2004), but information on 

age-specific migration rate was not available for children and adolescents. Additionally, 

migration rate related to temporary departure and permanent departure could not be 

estimated.  

 

Lastly, this thesis did not specifically investigate DSH among Aboriginal and Torres 

Strait Islander (ATSI) adolescents. The main reason for not doing this is that psycho-

socio-cultural characteristics related to DSH differ substantively between ATSI 

population and non-ATSI population (Mitrou et al., 2014). Therefore, how these factors 

operate through the early life course to influence the DSH risk among ATSI adolescents 

require an independent examination in future research. 

 

8.4 Implications for Future Research 

Most importantly, future research in this area should take a life-course perspective to 

explore the aetiological trajectories for adolescent DSH. This thesis and previous 

studies have clearly demonstrated that DSH behaviour is a developmental outcome of 

long-term exposure to various psychosocial difficulties. Therefore, the rigorous 

investigation of the relationship between adolescent DSH and comprehensive 

psychosocial factors that occur before or during pregnancy and during early childhood 

will improve the understanding of the psychosocial origins of adolescent DSH 

behaviours. Additionally, it is important for future research to explore possible 

mechanistic pathways by which early psychosocial exposures eventuate in the later 
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occurrence of DSH in adolescence. Future research with the capabilities to link 

administrative records and survey data, which can provide more in-depth information at 

the child and family levels, would more adequately answer the question of how a chain 

of events translate an early life exposure to DSH in adolescence.  

 

This thesis focused primarily on risk exposures at the child, family, and community 

levels, and future research should explore the influence of school and care contexts. For 

example, children in out-of-home care are among the most vulnerable to DSH 

behaviours (Katz et al., 2011; Pilowsky & Wu, 2006; Vinnerljung, Hjern, & Lindblad, 

2006). High quality out-of-home care for these children may offer a remarkable 

opportunity to promote their health, resilience, and social wellbeing. However, it 

remains largely unclear as to how specific cognitive, educational, psychological, and 

social support and services that are required by children in out-of-home care can 

effectively reduce their DSH risk, and thus more future research is warranted.  

 

Third, previous research has indicated that parenting difficulties may differ by type, 

severity, and chronicity of parental psychiatric disorders, and the children thus will 

require the different levels and types of support (Maybery et al., 2005). For example, 

recurrent and severe parental psychiatric disorders are associated with reduced parenting 

sensitivity and more psychosocial problems among the children (Goodman & Gotlib, 

1999). Schizophrenia may have a more negative influence on parenting attitudes and 

behaviours than depression; and substance abuse may engender more concern for 

children’s safety. This warrants future examination of the impact of different parental 

psychiatric disorders on adolescent DSH risk to inform the development of targeted 

interventions and the delivery of social services to meet the specific needs of parents 

with the different types of psychiatric disorders.  
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Last, the prevention of the repetition of DSH behaviours is a major challenge. Current 

guidelines and intervention strategies aimed at reducing the repetition of DSH after 

discharge from emergency departments or inpatient admissions place much emphasis on 

follow-up support at the community level to provide responsive, continued, and targeted 

services. However, more research is required to elaborate how social resources in a 

broader context can be integrated into the current guidelines and intervention practices 

to promote the effectiveness of the intervention. The social resources could include 

schools, and mental health service providers targeted at youth (e.g., headspace, a 

National Youth Mental Health Foundation in Australia, http://headspace.org.au/). 

 

8.5 Conclusion 

The thesis has identified the far-reaching impacts of early exposure to social 

disadvantage and parental psychiatric disorders on adolescent DSH risk. The effects of 

early social disadvantage were observed in a general population and in a sub-population 

of at-risk adolescents whose parents had psychiatric disorders. Conception and 

pregnancy has increasingly been recognised in research and practice as a critical 

window of opportunity for interventions to reduce adverse outcomes of children, but 

this thesis has shown that the influence of parental mental health disorders on 

adolescent DSH risk commences before conception. This suggests that a broader vision 

for prevention and intervention is needed in the future. That is, mental health promotion 

and the social support are not only for parents and children but also for adults of 

reproductive age. The findings of this thesis also highlight that the timing of parental 

psychiatric admissions is a critical factor as it moderates the effect of early life 

disadvantage on adolescent DSH risk. Therefore, the timing of exposure to parental 

psychiatric disorders should be considered as an important dimension in future research 

http://headspace.org.au/
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and prevention strategies aimed at reducing adolescent DSH risk. This thesis also points 

out the need for a collaborative approach to dealing with DSH, involving both health 

(e.g., community mental health services, child and adolescent mental health services) 

and social services (e.g., services and support targeted at disadvantaged communities 

and families, child protection services). A collaborative approach would help address 

the multifaceted nature of psychosocial vulnerabilities of children exposed to complex 

social adversities. This thesis calls for a life-course and whole-of-government approach 

in the development of early intervention strategies to enhance family functioning and 

parents’ and children’s psychosocial wellbeing to mitigate DSH risk in adolescence.  
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Introduction

Deliberate self-harm (DSH) refers to behaviours performed 
directly and intentionally to cause physical or psychologi-
cal destruction to oneself, regardless of suicidal intent 
(Hawton et al., 2012b). It is a major public health issue 
affecting 17% of people aged between 15–24 years 
(Muehlenkamp et al., 2012) and causing one in five deaths 
in this population (Patton et al., 2009). School-based sur-
vey studies found that approximately one in eight teenage 
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Abstract

Objective: The risk of repetition of deliberate self-harm peaks in the first 7 days after a deliberate self-harm episode. 
However, thus far no studies have examined the risk factors for repeating deliberate self-harm during this short-term 
period. We aimed to investigate the effects of socio-demographic factors, self-harm method and mental health factors in 
adolescents (10–19 years old) and young adults (20–29 years old).

Methods: We used data linkage of population-wide administrative records from hospital inpatients and emergency depart-
ments to identify all the deliberate self-harm–related episodes that occurred in adolescents and young adults in Western 
Australia from 2000 to 2011. Logistic regression with generalised estimating equations was used for the analyses.

Results: The incidence of repeating deliberate self-harm within the first 7 days after an index episode was 6% (403/6,768) 
in adolescents and 8% (842/10,198) in young adults. Socio-demographic risk factors included female gender and socio-
economic disadvantage. Compared with non-poisoning, self-poisoning predicted increased risk of having a repeated 
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students with DSH behaviours sought medical or emer-
gency care (Hawton et al., 2002; Madge et al., 2008).

Studies based on medical records (e.g. hospital and 
emergency department) revealed that 15–16% of patients 
presenting for DSH had a non-fatal repeated DSH act 
within the first year following the initial clinical episodes, 
and 2% had a fatal repeated DSH act (Carroll et al., 2014; 
Owens et al., 2002). The repetitive nature of DSH has a 
strong link with subsequent suicidal death (Hawton et al., 
2012b), and it also places a great burden on health and 
social care system (Sinclair et al., 2011). Repetition of DSH 
may occur more often in adolescents and young adults than 
people of other age groups (Zahl and Hawton, 2004).

Due to the ‘hidden’ nature of DSH behaviours, a  person’s 
DSH behaviour usually becomes known by health profes-
sionals, when the person presents at a clinical setting such 
as emergency department for treatment of injuries. 
Therefore, clinical setting constitutes an important place 
where frontline services of intervention should be provided 
to prevent the repetition of DSH behaviours.

Previous studies that examined the risk factors for 
 re-attendance to an emergency department or other clini-
cal settings focussed on the repetition of a DSH episode at 
least 30 days after the initial DSH episode. From these 
studies, a range of factors have been associated with an 
increased risk of repeating DSH. These risk factors 
include socioeconomic deprivation and social fragmenta-
tion (Gunnell et al., 1995; Hawton et al., 2001), having 
psychiatric disorders and drug/alcohol abuse (Beghi et al., 
2013; Olfson et al., 2013; Vajda and Steinbeck, 2000). 
Self-harm method and the degree of suicidal intent were 
also linked to repeating DSH (Hawton et al., 2012a). 
Further, having repeated DSH behaviours in the past is 
strongly predictive of repeating DSH in the future (Larkin 
et al., 2014).

Evidence based on emergency and hospital services 
shows that of people with a repeated DSH episode that 
occurred within the first year after their initial DSH epi-
sodes, more than 10% had a repeated DSH episode within 
the first week (Gilbody et al., 1997; Kapur et al., 2006). 
This incidence was found to be higher than the incidence in 
each subsequent week (Gunnell et al., 2002), indicating 
that the first 7 days after a DSH clinical episode is a critical 
window for interventions to be carried out to reduce the 
early repetition of DSH behaviours.

Further, 7 days following a discharge from an acute psy-
chiatric unit is regarded as a vulnerable period for patients 
with mental health problems in Australian public mental 
health services (NMHWG Information Strategy Committee 
Performance Indicator Drafting Group, 2005). It has also 
been emphasised that continuity of care involving respon-
sive community follow-up during this immediate post-dis-
charge period plays an essential part in maintaining a 
patient’s clinical and functional stability and in minimising 
the need for early readmission.

A better understanding of the risk factors related to 
repeating DSH within the first 7 days can improve the 
capacity of community care services in delivering targeted 
and effective risk assessment and risk management for ado-
lescent and young adult patients at high risk of repeating 
DSH. However, thus far, there has been a lack of studies 
with a specific focus on the risk factors for repeating DSH 
within the first 7 days.

In this study, we focussed on the repetition of DSH 
within the first 7 days following an index DSH episode in 
adolescents (10–19 years old) and young adults  
(20–29 years old). We used data linkage of population-wide 
administrative health records in Western Australia (WA) to 
examine three sets of risk factors: socio-demographic char-
acteristics, self-harm method and mental health conditions. 
Because risk factors, pattern of self-harm method and sui-
cidal intent of DSH behaviours differ between adolescents 
and young adults (Hjelmeland and Groholt, 2005), we con-
ducted separated analyses for these two groups of popula-
tion. Given that the risk factors for DSH vary by gender 
(Hawton, 2000), we also explored the gender-specific dif-
ferences in the effects of each risk factor.

Methods

Linked health records

This study was based on the data linkage of population-wide 
administrative health records routinely collected in WA. Raw 
records relating to the same person were linked using proba-
bilistic matching method by the WA Data Linkage Branch 
(Holman et al., 2008). Variables for linking records included 
name, sex, date of birth, home address and other unique iden-
tifiers such as hospital unique medical record number. 
Clerical checking of additional information is undertaken for 
possible matches that fall within a ‘grey area’ between defi-
nite matches and definite non-matches. During the linkage 
process, de-identified linkage keys were generated for each 
unique person, and we merged the records across different 
data collections using these linkage keys. By 1996, the pro-
portion of invalid and missed links was both estimated at 
0.11% (Holman et al., 1999; Tromp et al., 2011). More infor-
mation about the data linkage in WA is on the website: www.
datalinkage-wa.org/data-linkage/data-collections.

Records used for this study were sourced from the 
Emergency Department Data Collection (EDDC) including 
emergency department contacts in all hospitals under con-
tract with the WA government, the Hospital Morbidity Data 
System (HMDS) including inpatient admissions (including 
mental health inpatients) in all hospitals in WA, the 
Mortality Register including all deaths registered in WA 
and the Mental Health Information System (MHIS) includ-
ing mental health outpatients in public hospitals. Data col-
lections date back to 2000 and earlier, except for emergency 
data which include records from 2002 onwards.
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Study sample

We included all DSH-related records of emergency con-
tacts, hospital inpatient admissions, and deaths that 
occurred among adolescents (10-19 years old) and young 
adults (20-29 years old) between the year 2000 and 2011 
(inclusive) within WA.

Identification of valid index DSH episodes

We identified DSH-related records according to the diagno-
sis codes of the International Statistical Classification of 
Diseases and Related Health Problems, 10th Revision, 
Australian Modification (ICD-10-AM). The codes are 
shown in the Supplementary Table 1. We followed the con-
vention to include ‘undetermined intent’ (ICD-10-AM 
codes: Y10-Y34) to take into account possible misclassifi-
cations of DSH in clinical settings (Cantor et al., 2001). We 
referred to all the diagnostic fields in the HMDS, the 
EDDC, the MHIS and the Mortality Register datasets to 
identify DSH-related records. We also referred to two vari-
ables contained in the EDDC: ‘presenting problem’ and 
‘human intent of injury’, which were coded in different sys-
tems from the ICD-10-AM. For an improved validity of the 
identification of DSH episodes in the EDDC data, only the 
episodes assigned with an injury-related ICD code (exclud-
ing injuries solely induced by assault) in addition to a DSH-
related code were included in the analyses. This is because 
that we considered the presence of an injury as an important 
indicator for an actual DSH act.

The aim of this study was to explore the risk factors 
present at the time of a DSH episode that predicted the 
repetition of a DSH episode. We therefore identified the 
repetition of DSH within the first 7 days following a valid 
index episode, rather than the first episode for each unique 
person.

A valid index episode was defined according to the fol-
lowing three criteria. First, if a DSH episode occurred less 
than 7 days before the person’s death or the end of the study 
period (i.e. 31 December 2011) and this episode was not 
followed by any subsequent DSH episodes, such an epi-
sode was not considered as a valid index episode (removing 
38 records). This criterion ensures that there were at least 
7 days after each valid index episode to allow for the iden-
tification of a repeated DSH episode. Second, a death 
record was not considered as a valid index episode (remov-
ing 898 death records), because no subsequent DSH epi-
sodes can occur. Last, when a person was transferred from 
an emergency department to an inpatient care unit follow-
ing the same DSH behaviour, we considered such ‘transfer-
bonded’ episode pairs as one valid episode. There were a 
total of 1,365 transfer-bonded episode pairs, and we only 
used the inpatient episodes for the data analysis, because 
inpatient data were generally thought to have a better qual-
ity than emergency data.

In total, we identified 16,966 valid DSH episodes. Of 
these episodes, 13,336 (78.60%) were identified from the 
emergency data (i.e. EDDC), and 3,595 (21.19%) from the 
hospital inpatient data (i.e. HMDS). The remaining epi-
sodes were from mental health episodes (i.e. MHIS). For 
emergency episodes, we used the ‘presentation date’ as the 
starting time point to determine the 7-day window for the 
repetition. For hospital inpatient episodes, we used the 
‘admission date’, rather than the discharge date to deter-
mine the 7-day repetition window. More information is in 
the Supplementary Table 2.

Identification of risk factors

Socio-demographic factors. We identified socio-demographic 
factors, which included sex, Aboriginality, neighbourhood 
socioeconomic disadvantage, and remoteness of residence 
recorded in each index DSH episode (Figure 1). The indices 
for neighbourhood socioeconomic disadvantage and 
remoteness of residence are developed by the Australian 
Bureau of Statistics (2008; The National Centre for Social 
Applications of GIS [GISCA], The University of Adelaide, 
2004). The index score of neighbourhood socioeconomic 
disadvantage combines a range of factors such as household 
income, educational attainment and employment status of 
people residing in a small area that contains approximately 
250 dwellings (Australian Bureau of Statistics, 2008). We 
used the quartiles of the score of the neighbourhood socio-
economic disadvantage, with a lower quartile representing a 
higher level of socioeconomic disadvantage. The remote-
ness of residence reflects the geographic accessibility to ser-
vices in an area (unrelated to socioeconomic status, rurality 
and population size) (GISCA, The University of Adelaide, 
2004). This index contains four levels of area, which are 
major cities, inner regional areas, outer regional areas and 
remote/very remote areas.

Self-harm method. We used the ICD-10-AM external cause 
codes and the presenting problem codes (EDDC) to iden-
tify self-harm method (Supplementary Table 1). First, we 
classified all episodes into self-poisoning vs non-poisoning 
episodes. For non-poisoning episodes, the predominant 
method was self-cutting. Second, for all self-poisoning epi-
sodes, they were further classified into three sub-catego-
ries: self-poisoning with drug/medication, with other 
substance and with unspecified substance. Last, all drug/
medication-related self-poisoning episodes were classified 
into illicit drug use vs non-illicit drug use.

Mental health conditions

Co-existing psychiatric disorders. Previous studies have 
found that co-existence of severe psychiatric disorders at 
the time of DSH behaviours was a strong predictor for the 
future repetition of DSH behaviours (Hawton et al., 2003). 
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Figure 1. Identification of risk factors.

Further, there was a possibility that patients’ pre-existing 
psychiatric disorders were discovered or  diagnosed because 
of their presence at a clinical setting for DSH behaviours. 
Therefore, we identified any records of psychiatric diag-
nosis within 7 days before and 7 days after a valid index 
DSH episode as a proxy for the co-existence of psychiatric 
disorders. We identified co-existing psychiatric disorders 
from the MHIS and HMDS data according to ICD-10-AM 
codes (Supplementary Table 1). We also identified major 
types of psychiatric disorders, including substance use 
disorders, psychotic disorders, bipolar disorders, depres-
sive disorders, anxiety disorders, stressor-related disorders, 
impulse-control disorders and borderline personality disor-
der (BPD).

Having a preceding DSH episode up to 7 days before an 
index episode. Additionally, we were interested in whether 
and how having a preceding DSH episode up to 7 days 
before an index episode may predict the future repetition up 
to the next 7 days following an index episode. This recent 
history may confer an important message for mental health 
crisis and hence may strongly predict repeating DSH within 
the next 7 days.

Data analysis

The prevalence of repeating DSH within the first 7 days 
following an index episode was calculated for each 

risk factor. Logistic regression analysis was undertaken to 
estimate the crude and adjusted odds ratios (ORs) for 
repeating DSH associated with each factor. Crude ORs 
were derived from univariate logistic regression models 
and adjusted ORs were generated from multivariate logistic 
models including all the factors examined in this study.

To adjust for the clustering of DSH episodes within a 
same person, logistic regression analyses with generalised 
estimating equations (GEE) were conducted. Because the 
association between DSH episodes may gradually decay 
with an increasing interval between the episodes, we speci-
fied the first-order autoregressive structure for the working 
correlation matrix (Fitzmaurice et al., 2004). Standard 
errors of regression coefficients were obtained from the 
empirical estimation. Zeger et al. (1988) found that the 
empirical estimation can yield robust standard errors even 
when the working correlation matrix has been 
mis-specified.

Furthermore, we used multivariate negative binomial 
regression analysis to estimate the association between 
having a repeated DSH episode within the first 7 days fol-
lowing an index episode (binary) and the total number of 
valid DSH episodes. We included Pearson scale parameter 
to address over-dispersion.

All the analyses were conducted separately for adoles-
cents and young adults, as well as separately for males and 
females. We used generalised score tests for Type III GEE 
analysis to examine the significance of the differences in 
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the effects of the risk factors between adolescents and 
young adults, as well as between males and females. 
P-value < 0.05 was considered as statistical significance 
for all the analyses. Data management and analyses were 
carried out using SAS® (EG) statistical software version 
6.1 (SAS Institute Inc., Cary, NC, USA).

Results

Table 1 shows that a total of 6,768 valid DSH episodes in 
adolescents (2,123 in males, 4,645 in females) and 10,198 
valid episodes in young adults (4,450 in males, 5,748 in 
females) were identified between the year 2000 and 2011. 
The prevalence of repeating DSH within the first 7 days 
after a DSH episode was 8.26% (842 repeated episodes) in 
young adults, which was significantly higher (p < 0.0001) 
than the prevalence of 5.95% (403 repeated episodes) in 
adolescents.

In the following paragraphs, we showed the effects of all 
the factors for males and females separately in the Table 2. 
Because the effects of mental health-related factors were 
also found to differ significantly between adolescents and 
young adults, we further showed the effects for adolescents 
and young adults separately in the Table 3.

Socio-demographic risk factors

Table 2 shows that the odds of repeating DSH within the 
first 7 days following a DSH episode in females were 
higher than males by 53% (95% CI = [26, 87]). Non-
Aboriginality was a significant risk factor for females only, 
and the odds of repeating DSH within 7 days in non-Abo-
riginal females was higher than Aboriginal females by 85% 
(95% CI = [20, 186]).

Compared with living in the least disadvantaged areas, 
living in the most disadvantaged areas was associated with 
a 38% (95% CI = [8, 77]) increase in the odds of repeating 
DSH within 7 days following a DSH episode. The trend 
effect showed an average of 9% (95% CI = [1, 19]) increase 
in the odds of repeating DSH within 7 days with each incre-
ment in the quartile scale of socioeconomic disadvantage. 
Compared with residence in other regions, residing in 
remote areas was associated with a significant decrease in 
the odds of repeating DSH within 7 days (Table 2).

Self-harm method

Table 1 shows that self-poisoning was involved in around 
two-thirds of all the valid DSH episodes in females, and it 
was less common in males (45%). Drug/medication was 
ingested in nearly 90% of all self-poisoning episodes.

Table 2 shows that compared with non-poisoning epi-
sodes, self-poisoning episodes were associated with a signifi-
cantly increased odds of repeating DSH within 7 days in 
males (aOR = 1.43, 95% CI = [1.12, 1.81]), but a significantly 

decreased odds in female adolescents (aOR = 0.66, 95%  
CI = [0.50, 0.87]), and had no significant effect in female 
young adults. Table 2 further shows that for self-poisoning 
episodes, drug/medication use was associated with a two-fold 
increase in the odds of repeating DSH within 7 days 
(aOR = 1.92, 95% CI = [1.25, 2.97]), compared with no drug/
medication episodes.

For self-poisoning episodes by drug/medication, we did 
not find a significant difference in the effects of illicit drug 
use vs non-illicit drug use on repeating DSH within 7 days 
(aOR = 0.89, 95% CI = [0.62, 1.29]).

Mental health-related risk factors

Psychiatric disorders at the time of an index DSH epi-
sode. Table 1 shows that 45.7% of valid index DSH epi-
sodes in adolescents and 48.8% in young adults occurred 
with a psychiatric diagnosis recorded within 7 days before 
and 7 days after the DSH episodes. For both adolescents 
and young adults, stressor-related disorders, depressive 
disorders and substance use disorders were the most com-
mon psychiatric disorders. Borderline personality disorder 
(BPD) was common in females, particularly for female 
young adults. For males, impulse-control disorders were 
common for adolescents and psychotic disorders were 
common for young adults.

Table 2 shows that having co-existing psychiatric diag-
nosis within one week before and one week after a DSH 
episode was associated with a 2.73-fold (95% CI = [2.35, 
3.18]) increase in the odds of repeating DSH within 7 days, 
compared with having no psychiatric diagnosis within this 
period. Table 3 shows that the magnitude of this association 
was highest in male adolescents.

Table 3 shows that having BPD within one week before 
and one week after a DSH episode was associated with a 
three-fold increase in the odds of repeating DSH within the 
first 7 days, compared with having no diagnosis of BPD. 
This association was equally strong in adolescents and 
young adults, but stronger in females (aOR = 3.37, 95%  
CI = [2.67, 4.24]) yet non-significantly (p = 0.05) than in 
males (aOR = 2.29, 95%CI = [1.63, 3.22]). The presence of 
stressor-related disorders also had a similar effect for ado-
lescents (aOR = 1.67, 95% CI = [1.26, 2.21]) and young 
adults (aOR = 1.39, 95% CI = [1.11, 1.74]).

Table 3 shows that having impulse-control disorders 
was associated with a four-fold increase in the odds of 
repeating DSH within 7 days in male adolescents 
(aOR = 3.91, 95%CI = [2.29, 6.67]), which doubled the OR 
for female adolescents (aOR = 2.00, 95%CI = [1.24, 3.25]). 
However, this gender-specific difference in the effects did 
not reach statistical significance (p = 0.10). Having depres-
sive disorders was related to a 1.72-fold increase in the 
odds of repeating DSH in adolescents (aOR = 1.72, 95%CI 
= [1.23, 2.41]), but not in young adults (aOR = 1.14, 95% 
CI = [0.92, 1.42]).
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Table 1. Gender-specific number of valid DSH episodes and percentage for having a repeated DSH episode within the first 7 days 
after an index DSH episode by socio-demographic factors, self-harm methods and mental health-related factors among adolescents 
and young adults.

Factors Adolescents (10–19 years old) Young adults (20–29 years old)

All
N (%)

Male
N (%)

Female
N (%)

All
N (%)

Male
N (%)

Female
N (%)

Total 6768 (5.95)a 2123 (4.05) 4645 (6.82) 10,198 (8.26) 4450 (6.16) 5748 (9.88)

Socio-demographic factors
 Gender
  Male
  Female

2123 (4.05)
4645 (6.82)

–
–

–
–

4450 (6.16)
5748 (9.88)

–
–

–
–

 Aboriginality
  Non-Aboriginal
  Aboriginal

6312 (6.12)
456 (3.73)

1938 (4.13)
185 (3.24)

4374 (7.00)
271 (4.06)

9549 (8.46)
649 (5.24)

4111 (6.25)
339 (5.01)

5438 (10.13)
310 (5.48)

 Neighbourhood disadvantage
  Q1 (0%–25%)
  Q2 (25%–50%)
  Q3 (50%–75%)
  Q4 (75%–100%)
  Missing

1869 (7.17)
1527 (5.17)
1352 (7.03)
1737 (4.72)
283 (4.59)

637 (5.34)
497 (4.43)
426 (3.29)
449 (2.45)
114 (4.39)

1232 (8.12)
1030 (5.53)
926 (8.75)

1288 (5.51)
169 (4.73)

3199 (9.10)
2525 (7.76)
1909 (8.22)
1969 (8.33)
596 (5.70)

1509 (6.30)
1073 (6.90)
753 (4.65)
769 (6.11)
346 (6.65)

1690 (11.60)
1452 (8.40)
1156 (10.55)
1200 (9.75)
250 (4.40)

 Remoteness
  Major cities
  Inner regional areas
  Outer regional areas
   Remote and very remote 

areas
  Missing

5649 (5.84)
509 (6.48)
215 (11.63)
112 (1.79)

283 (4.59)

1732 (3.64)
175 (6.29)
58 (10.34)
44 (2.27)

114 (4.39)

3917 (6.82)
334 (6.59)
157 (12.10)
68 (1.47)

169 (4.73)

8441 (8.65)
703 (7.25)
250 (7.60)
208 (3.85)

596 (5.70)

3581 (6.37)
310 (4.52)
117 (5.13)
96 (3.13)

346 (6.65)

4860 (10.33)
393 (9.41)
133 (9.77)
112 (4.46)

250 (4.40)

Self-harm method
 Non-poisoning
 Self-poisoning
  Drug involved
   Non-illicit drug use
   Illicit drug involved
   Unspecified drug
  No drug involved
  Unspecified substance

2635 (6.30)
4133 (5.73)
3578 (6.01)
2843 (6.33)
173 (4.62)
562 (4.80)
281 (3.56)
274 (4.38)

1165 (2.83)
958 (5.53)
799 (5.76)
596 (6.04)
53 (7.55)

150 (4.00)
88 (3.41)
71 (5.63)

1470 (9.05)
3175 (5.80)
2779 (6.08)
2247 (6.41)
120 (3.33)
412 (5.10)
193 (3.63)
203 (3.94)

4271 (8.22)
5927 (8.28)
5383 (8.43)
3974 (8.71)
402 (9.20)

1007 (7.05)
327 (5.50)
217 (8.76)

2316 (5.35)
2134 (7.03)
1862 (7.04)
1293 (7.50)
172 (5.81)
397 (6.05)
173 (5.20)
99 (10.10)

1955 (11.61)
3793 (8.99)
3521 (9.17)
2681 (9.29)
230 (11.74)
610 (7.70)
154 (5.84)
118 (7.63)

Mental health-related factors

 Having psychiatric diagnosis within 7 days before and 7 days after an index DSH episode

   Any psychiatric disorders
   Substance use disorders
  Psychotic disorders
  Bipolar disorders
  Depressive disorders
  Anxiety disorders
   Stressor-related 

disorders
   Impulse-control disorders
   Borderline personality 

disorders

3094 (9.24)
577 (6.59)
103 (9.71)
55 (21.82)

1034 (10.74)
216 (7.41)

1276 (10.42)
237 (13.50)
462 (19.26)

820 (7.32)
248 (6.05)
41 (2.44)
8 (37.50)

224 (8.48)
50 (10.00)

322 (8.70)
92 (13.04)
80 (12.50)

2274 (9.94)
329 (6.99)
62 (14.52)
47 (19.15)

810 (11.36)
166 (6.63)
954 (11.01)
145 (13.79)
382 (20.68)

4979 (12.11)
1594 (13.05)
500 (11.40)
224 (10.71)

1476 (12.47)
357 (14.57)

1822 (13.72)
37 (8.11)

1471 (20.73)

1840 (8.97)
818 (11.86)
301 (7.97)
45 (4.44)

487 (9.03)
134 (11.19)
608 (10.20)
23 (4.35)

176 (16.48)

3139 (13.95)
776 (14.30)
199 (16.58)
179 (12.29)
989 (14.16)
223 (16.59)

1214 (15.49)
14 (14.29)

1295 (21.31)

 DSH episode occurring up to 7 days before an index DSH episode

  No
  Yes

6367 (5.43)
401 (14.21)

2037 (3.78)
86 (10.47)

4330 (6.21)
315 (15.24)

9361 (7.22)
836 (19.86)

4177 (5.89)
272 (10.29)

5184 (8.29)
564 (24.47)

aThe statistics A and B in the form A(B) represent the number of the valid DSH episodes and the percentage of the valid episodes that were fol-
lowed by a repeated DSH episode within the first 7 days after the valid episode.
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Having substance use disorders within one week before 
and one week after a DSH episode only had a significant effect 
in male young adults (aOR = 2.24, 95% CI = [1.65, 3.05]), 
which was significantly higher than the effects in females and 
male adolescents (p < 0.01).

Having psychotic disorders did not show to have a sig-
nificant effect on repeating DSH within 7 days.

Having a preceding DSH episode up to 7 days before an index 
episode. Having a preceding DSH episode within the last  
7 days prior to a DSH episode was associated with a 2.4-
fold (95% CI = [1.91, 3.00]) increase in the odds of repeat-
ing DSH within the next 7 days of a DSH episode. 
Additionally, individuals who ever had a repeated DSH 
episode within the first 7 days following a DSH episode 
had a total number of DSH episodes, which was triple the 
number of DSH episodes among those who did not 
(p < 0.0001). This association was significantly stronger 
(p < 0.0001) in females (3.6-fold) than males (2.2-fold).

Discussion

To our knowledge, there were no studies with a specific 
focus on risk factors contributing to repeating DSH within 
the first 7 days following a DSH episode in adolescents and 
young adults. In this study, we showed that socio-demo-
graphic factors, DSH method, mental health conditions at 
the time of a DSH episode were all associated with the risk 
of repeating DSH within the first 7 days in adolescents and 
young adults. Our results also displayed several significant 
differences in the effects of these risk factors between ado-
lescents and young adults, as well as between males and 
females. These findings can inform risk assessments aimed 
at reducing the repetition of DSH within a short but critical 
period, potentially contributing to reduce the repetition of 
DSH in the long term.

We found that young adults were at a higher risk for rep-
etition of DSH episodes than adolescents, and females at 
higher risk than males. Previous studies also found that 
young adults and females were both at high risk of repeating 
DSH over the period longer than 7 days (Perry et al., 2012).

Living with socioeconomic disadvantage predisposes a 
person to initiate and maintain DSH behaviours (Payne 
et al., 2009). Our findings further showed that higher socio-
economic disadvantage was related to increased risk of 
repeating a DSH episode within the first 7 days following a 
DSH episode. This may be partially attributed to mental 
health issues and victimisation that accompany socioeco-
nomic disadvantage, which hasten the recurrence of DSH 
episode. Further, it was suggested that people living with a 
higher socioeconomic disadvantage may have a lower 
access to mental health services and a poorer quality of care 
(e.g. lower volumes of services or less highly trained ser-
vice providers) (Meadows et al., 2015).

In the current clinical practice, self-harm method and 
substance use are commonly used in the risk assessment for 
repeating DSH (Cooper et al., 2006; Corcoran et al., 1997; 
Steeg et al., 2012). Our study showed that different DSH 
methods may differently predict the risk of having a 
repeated DSH episode within the first 7 days for males and 
females. Most notably, compared with non-poisoning 
methods, self-poisoning was linked to a decreased risk in 
female adolescents, but an increased risk in male adoles-
cents and young adults. Previous studies found that self-
poisoning was related to a decreased risk of repeating DSH 
(Bilen et al., 2011; Hawton et al., 2012a); however, these 
findings were based on combined samples including males 
and females despite the majority of the DSH episodes 
occurring in females, thus masking a potentially important 
gender difference. Additionally, we did not find that illicit 
drug use increased the repetition of DSH within the first 7 
days, although it may predict repeating DSH in a longer 
term (Haw et al., 2007).

A possible explanation for the decreased repetition of a 
DSH episode within the first 7 days related to non-poison-
ing vs self-poisoning method in males is that non-poisoning 
DSH method may very likely indicate DSH behaviours of 
more violent and lethal nature (e.g. cutting, exposure to 
gas) in males than in females (Harrison and Henley, 2014). 
Therefore, non-poisoning DSH methods may imply more 
serious resulting injuries that require critical and hence a 
prolonged hospitalised care in males, which may conse-
quently delay the occurrence of a repeated DSH episode. 
This interpretation for the relationship between non-poi-
soning DSH method and reduced repetition of a DSH epi-
sode within the first 7 days may also be applied to some 
other findings in this study. For example, repeating DSH 
was significantly reduced in remote areas in Australia, 
where highly lethal methods were more commonly used in 
DSH behaviours, compared with other areas (Harrison and 
Henley, 2014). Similarly, this may also explain the reduced 
repetition of a DSH episode observed in Aboriginal females, 
because violent methods were more commonly used in 
DSH behaviours among Aboriginal people than their non-
Aboriginal peers, particularly for females (Harrison and 
Henley, 2014).

Our results showed that co-existing psychiatric disor-
ders within one week before and one week after a DSH 
episode predicted highly increased risk of repeating DSH 
within the first 7 days. We found that having BPD, impulse-
control disorders (in adolescents) and substance use disor-
ders (in male young adults) conferred the highest risks for 
repeating DSH within 7 days. These disorders are marked 
by an impaired self-control of emotions, which predisposes 
a person to impulsive and aggressive behaviours such as 
DSH (Evans et al., 1996). Substance use disorders only had 
a significant effect in male young adults, which underlines 
the need to provide drug and alcohol treatment services 
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Table 3. Gender-specific association between having a repeated DSH episode within the first 7 days after an index DSH episode 
and psychiatric diagnosis within 7 days before and 7 days after an index episode in adolescents (10–19 years old) and young adults 
(20–29 years old) respectively.

Factora Adolescents (10–19 years old) Young adults (20–29 years old) p-valueb 

OR (95% CI) aOR (95% CI) OR (95% CI) aOR (95% CI)

All

  General psychiatric 
disorders

 Substance use disorders
 Psychotic disorders
 Bipolar disorders
 Depressive disorders
 Anxiety disorders
 Stressor-related disorders
 Impulse-control disorders
  Borderline personality 

disorders

2.99 [2.29, 3.90]***

1.15 [0.78, 1.68]
1.65 [0.84, 3.24]
4.28 [2.03, 9.04]***
2.20 [1.63, 2.98]***
1.19 [0.61, 2.34]
2.06 [1.59, 2.67]***
2.61 [1.74, 3.91]***
4.39 [2.98, 6.46]***

2.79 [2.13, 3.65]***
0.90 [0.62, 1.31]

1.18 [0.63, 2.21]
2.72 [1.29, 5.71]**
1.72 [1.23, 2.41]**
0.90 [0.52, 1.55]
1.67 [1.26, 2.21]***
2.55 [1.73, 3.74]***
3.24 [2.13, 4.94]***

2.72 [2.28, 3.25]***

1.90 [1.54, 2.34]***
1.47 [0.87, 2.47]
1.41 [0.91, 2.20]
1.67 [1.31, 2.12]***
1.74 [1.23, 2.47]**
1.97 [1.59, 2.44]***
0.96 [0.33, 2.74]
3.96 [3.23, 4.85]***

2.67 [2.24, 3.19]***

1.48 [1.19, 1.85]***
1.44 [0.89, 2.34]
1.03 [0.66, 1.61]
1.14 [0.92, 1.42]
1.57 [1.14, 2.17]**
1.39 [1.11, 1.74]**
0.66 [0.23, 1.94]

3.06 [2.43, 3.86]***

0.95
0.02

0.64
0.11
0.05
0.06
0.42
0.01
0.90

Male

  General psychiatric 
disorders

 Substance use disorders
 Psychotic disorders
 Bipolar disorders
 Depressive disorders
 Anxiety disorders
 Stressor-related disorders
 Impulse-control disorders
  Borderline personality 

disorders

3.55 [2.11, 5.96]***

1.49 [0.79, 2.79]
0.86 [0.15, 4.89]

12.06 [1.78, 81.80]*
2.21 [1.12, 4.37]*
2.42 [0.47, 12.44]
2.58 [1.50, 4.45]***
3.97 [1.87, 8.40]***
2.87 [1.32, 6.21]**

3.79 [2.27, 6.32]***

0.98 [0.54, 1.78]
0.54 [0.07, 4.35]

16.97 [1.94, 148.35]*
1.76 [1.10, 2.82]*
1.77 [0.68, 4.61]
2.31 [1.42, 3.76]***
3.91 [2.29, 6.67]***
2.36 [1.39, 4.02]**

2.25 [1.74, 2.90]***

2.62 [1.98, 3.46]***
1.36 [0.89, 2.09]
0.80 [0.25, 2.59]
1.58 [1.08, 2.32]*
1.94 [1.10, 3.44]*
1.89 [1.38, 2.59]***
0.63 [0.09, 4.31]
3.33 [2.33, 4.74]***

2.24 [1.72, 2.92]***

2.24 [1.65, 3.05]***
1.23 [0.79, 1.91]
0.60 [0.17, 2.07]
1.00 [0.64, 1.54]
1.44 [0.83, 2.49]
1.54 [1.10, 2.16]*
0.47 [0.06, 3.93]

2.31 [1.52, 3.52]***

0.08

0.01
0.34
0.27
0.10
0.75
0.19
0.01
0.96

Female

  General psychiatric 
disorders

 Substance use disorders
 Psychotic disorders
 Bipolar disorders
 Depressive disorders
 Anxiety disorders
 Stressor-related disorders
 Impulse-control disorders
  Borderline personality 

disorders

2.69 [1.97, 3.67] ***

1.09 [0.68, 1.75]
2.13 [1.07, 4.26]*
3.28 [1.42, 7.59]**
2.07 [1.48, 2.89]***
0.92 [0.46, 1.85]
1.88 [1.40, 2.52]***
2.28 [1.42, 3.65]***
4.34 [2.87, 6.56]***

2.46 [1.80, 3.37]***

0.79 [0.48, 1.30]
1.29 [0.69, 2.43]
2.02 [0.97, 4.24]
1.62 [1.11, 2.38]*
0.72 [0.40, 1.32]
1.56 [1.13, 2.15]**
2.00 [1.24, 3.25]**
3.41 [2.15, 5.40]***

2.88 [2.29, 3.63]***

1.65 [1.25, 2.19]***
1.85 [0.81, 4.19]
1.35 [0.82, 2.22]
1.63 [1.22, 2.17]***
1.63 [1.08, 2.48]*
1.91 [1.47, 2.49]***
1.74 [0.55, 5.46]
3.76 [2.98, 4.75]***

2.86 [2.25, 3.63]***

1.16 [0.87, 1.55]
1.64 [0.78, 3.43]
1.10 [0.68, 1.77]
1.19 [0.93, 1.54]
1.54 [1.04, 2.28]*
1.35 [1.03, 1.78]*
0.89 [0.25, 3.24]

3.17 [2.44, 4.11]***

0.30

0.17
0.62
0.26
0.19
0.03
0.65
0.21
0.84

aPsychiatric disorders (including general and all specific types) were treated as binary variables taking values as having any or a specific type of 
psychiatric diagnosis in reference to not having the corresponding psychiatric diagnosis. The adjusted odds ratios (aORs) were adjusted for all the 
socio-demographic factors and the binary variable for self-harm method (taking values as self-poisoning vs non-poisoning). For each specific type of 
psychiatric disorder, the aOR was further adjusted for all other types of psychiatric disorders.
bp-value for the significance of the difference between the aORs for adolescents and young adults.
*p < 0.05, **p < 0.01, ***p < 0.001.

immediately after a DSH episode for a male with substance 
use disorders.

Additionally, psychiatric disorders with more internalis-
ing symptoms such as depressive disorders (in adolescents) 
and anxiety disorders (in female young adults) also carried 
significant risks for repeating DSH within the first 7 days. 

These internalising disorders, however, had a smaller effect 
than that of externalising disorders as discussed above, 
which may be because that internalising disorders have 
chronic than acute influence (Hawton et al., 2003; McMillan 
et al., 2007). We did not find strong evidence for significant 
gender-specific differences in the effects of psychiatric 
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disorders such as borderline personality disorders and 
impulse-control disorders. This may be due to small sample 
size for sub-groups of population (e.g. males for BPD). 
More research is needed to validate these gender 
differences.

Finally, we found that people who had a preceding DSH 
episode at a clinical presentation were more likely to repeat 
a DSH episode in the next 7 days. Additionally, we found 
that for people with a DSH episode, the total number of 
DSH episodes (during the study period) among those who 
had a repeated DSH episode within the first 7 days was 
triple the total number of DSH episodes among those who 
did not. These findings may have implied that to reduce the 
repetition of DSH within the first 7 days is important to the 
prevention of repeating DSH in a longer period of time.

Strengths and limitations

The linkage of population-wide administrative health records 
has the following strengths. First, DSH episodes were drawn 
from whole population, thus a large sample size could be 
obtained for the examination of a rare event, such as DSH 
episode within 7 days. Second, administrative data enable 
the exploration of a wide range of risk factors. Third, the 
record linkage allows for longitudinal analysis, and the link-
age of the records from multiple sources provides a more 
accurate and complete picture of the trajectory leading to the 
repetition of DSH. Fourth, data were collected objectively 
using standardised clinical diagnoses (e.g. ICD-10-AM 
codes) by clinical personnel, and this ensures the validity of 
the diagnosis of psychiatric disorders and the identification 
of DSH episodes and the self-harm methods.

There were also some limitations in this study. First, 
approximately 80% of the DSH records were sourced from 
emergency departments and 20% from hospital inpatient 
units. Pharmaceutical data and records from general prac-
tice and private clinics were unavailable in the data linkage. 
Therefore, our findings are specifically generalisable to 
adolescents and young adults who presented at an emer-
gency department with DSH-related injuries or psychiatric 
conditions that were more clinically critical. Second, while 
suicidal intent, stressful life event and family dysfunction 
are important predictors for repeating DSH (Harriss et al., 
2005; Keeley et al., 2003), we were unable to include these 
factors in this study due to the lack of such information in 
the data linkage. Third, although we could identify a trans-
fer to hospital inpatient care after an emergency episode, 
other health service use following the discharge from an 
emergency unit was unknown. This warrants an important 
direction in future studies about the types of healthcare ser-
vice (e.g. hospital inpatient care, community mental health 
service) that may deliver the most cost-effective interven-
tions in reducing the re-occurrence of DSH behaviours 
within the first 7 days after an index episode.

Implications

A recent Danish study has demonstrated that psychosocial 
assessment and intervention are promising in reducing the 
risk of subsequent DSH behaviour and fatal outcomes of 
DSH both in the short-term and long-term for general pop-
ulation (Erlangsen et al., 2015). Our study has found that 
socio-demographic factors, self-harm method and mental 
health issues (e.g. co-existing psychiatric disorders and 
mental health crisis) were closely related to repeating DSH 
within the first 7 days after a DSH episode. Therefore, these 
risk factors should be carefully considered in psychosocial 
assessments to predict and hence intervene the repetition of 
DSH within an immediate post-discharge period. Our 
results highlighted the need to focus on different factors in 
the risk assessment for adolescents and young adults, as 
well as for males and females. Before being discharged 
from an emergency department or hospital inpatient unit, 
patients should receive a systematic psychosocial assess-
ment, responsive follow-up involving drug and alcohol 
treatment if substance use problems are identified and eval-
uation of mental health conditions such as co-existing psy-
chiatric disorders and mental health crisis that is present 
within the past week of an index DSH episode. Further, 
social interventions and care targeted at reducing social and 
economic adversities and promoting the access to health 
and social supports are vital for preventing the repetition of 
DSH in the short term.

Conclusion

In this study, we demonstrated that socio-demographic fac-
tors, DSH method and psychiatric conditions all predicted 
the repetition of DSH within the first week after an index 
DSH episode in adolescents and young adults. These fac-
tors have different impacts for adolescents and young 
adults, and for females and males. Our findings can inform 
the future development of psychosocial risk assessment 
that is tailored to adolescents and young adults and aimed 
at reducing the repetition of DSH within a relatively short 
but critical period, which may also have the potential to 
reduce repeating DSH in the long term.
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