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ABSTRACT 

Behavioural and mental health problems are considered to be among the most 

important global public health concerns in the 21st century. Worldwide, the 

burden of behavioural and mental health issues is rapidly escalating, and this 

burden is part of the global burden of disease (GBD), including Australia. The 

responses to the growing burden of behavioural and mental health have been 

scarce, particularly among adolescents, owing to inadequate knowledge of the 

long-term effects of behavioural and mental health, and their consequences. 

Moreover, empirical evidence is lacking about how the social determinants 

(including inequality) of behavioural and mental health interact and bring about 

the utilization of mental health services in adolescents. Hence, the overarching 

aim of this thesis by publication is to investigate the burden of behavioural 

(bullying victimization) and mental health problems (mental disorders, self-

harm, and suicidality) among adolescents aged 12-17 years of Australia. 

Moreover, the thesis aims to identify key social determinants of behavioural and 

mental health issues (bullying, victimization, mental disorders, self-harm, and 

suicidality), and mental health services. This thesis also investigates how the 

social determinants interact within the behavioural and mental health issues, and 

to what extent social determinants contribute to the inequity associated with 

bullying, victimization, mental disorder, self-harm, and suicidality, and in the 

utilization of mental health services for adolescents of Australia.  

To achieve the research goal, this PhD thesis by publication followed a typical 

format: eight empirical papers (which are to be published in peer-reviewed 

journals) bookended by substantial introductory and concluding chapters. This 

thesis is formulated on the basis of Erikson’s theory of psychosocial 

development, Andersen’s Behavioural Model of Service Utilization, ecosocial 

theory, and the World Health Organization (WHO) recommended Commission on 

Social Determinants of Health (CSDH) conceptual framework. It is based on a 

quantitative approach, using a nationally representative cross-sectional dataset 

from the second Australian Child and Adolescent Survey of Mental Health and 

Wellbeing: Young Minds Matter (YMM). 
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This thesis is constructed using three main research themes: (I) Identifying the 

indicators of behavioural and mental health problems in adolescents (Studies 1-

3); (II) Assessing mental health services utilization among adolescents with 

behavioural and mental health issues (Studies 4-6); and (III) Measuring 

socioeconomic inequality in behavioural and mental health problems and the 

utilization of mental health services among adolescents (Studies 7-8) in Australia. 

The thesis reveals that the prevalence of bullying, victimization, mental 

disorders, self-harm, and suicidality is especially high among Australian 

adolescents, although many adolescents with behavioural and mental health 

problems do not access any mental health services. The results show that a 

variety of sociodemographic factors are associated with behavioural and mental 

health problems (bullying, victimization, mental disorders, self-harm, and 

suicidality) together with the use of mental health services. Further, the thesis 

finds that bullying victimization can be indicators for mental disorders, self-harm 

and suicidality in adolescents. Moreover, mental disorders such as depression 

and anxiety disorder, in particular, have a mediating effect on the association 

between bullying victimization and health risk behaviours (self-harm and 

suicidality) in adolescents. 

In addition, this thesis reveals that socioeconomic disparities exist in behavioural 

and mental health, showing that adolescents from low-income families reported 

more bullying victimization, mental disorders, and suicidal behaviour than those 

from middle- and high-income families. The results also show that health services 

(e.g., general practitioners, psychiatrists, psychologists, community clinics) are 

more likely to be accessed by adolescents from economically worse-off families 

in comparison to their counterparts, implying pro-poor inequalities. in contrast, 

online services are found to be mostly used by adolescents from high-income 

families compared with adolescents from low-income families. 

Furthermore, the current thesis provides a better understanding of the social 

determinants (including inequality) of behavioural and mental health, and the 

use of mental health services among adolescents in Australia. Additionally, the 

findings of the thesis will help healthcare providers, researchers, academics, and 

policymakers to take new initiatives and implement effective prevention and 
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evidence-based intervention programs to reduce the burden of behavioural and 

mental health problems and increase the use of mental health services among 

adolescent with mental health problems in Australia.     
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CHAPTER 1 – INTRODUCTION 

Typically, a PhD thesis by publication consists of a series of articles (which are to 

be published in peer-reviewed journals) on a particular topic bookended by 

significant introductory and concluding chapters. The main purpose of this 

introductory chapter of the current PhD thesis by publication is to provide 

background information and rationale of doing this research on the topic: 

behavioural and mental health problems and service utilization among 

adolescents in Australia. Following this section, eight original papers (3 

published, 5 under-review in peer-reviewed journals) are presented cohesively 

in subsequent chapters with a conclusion at the end of the thesis. The overall aim 

of the thesis is to understand the determinants and the socioeconomic inequality 

of behavioural and mental health problems (bullying, mental disorder, self-harm, 

and suicidality), and service utilization among Australian adolescents.  

1.0 Overview 

The World Health Organization (WHO) defined health as ‘a state of complete 

physical, mental, and social wellbeing, and not merely the absence of disease or 

infirmity’ [1]. However, behavioural and mental health problems remains an 

overlooked part of global health efforts, despite the fact that more than 80% of 

people across the world reporting mental health problems including self-harm, 

suicidality, neurological and substance use disorder [2]. Therefore, the Director-

General of the World Health Organization declared in 2019 that there was a 

compelling need to motivate societies and individuals to meet the highest level 

of wellbeing for children and adolescents, and this could be accomplished only 

when their mental health and well-being and their rights were guaranteed, and 

launched the WHO Special Initiative for Mental Health (2019-2023) [2]. The main 

objective of the WHO Special Initiative for Mental Health (2019-2023) is to scale-

up affordable and quality mental health services as a part of Universal Health 

Coverage for more than 100 million people globally by 2023 [2]. In addition, the 

guarantee of mental health is included as one of the UN’s Sustainable 

Development Goals (SDGs) as it is recognized by global leaders that the target to 

reduce by one-third mortality from non-communicable diseases (NCDs) via 

prevention and treatment cannot be achieved without the inclusion of mental 
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health and wellbeing as vital global priorities [3, 4]. In line with the target of SDGs, 

this thesis addresses the burden of behavioural issues and mental health 

problems among Australian adolescents, which will not only depict the current 

situation for mental health care needs in Australia but also help design strategies 

for context specific interventions globally [2]. Moreover, the thesis examines the 

effect of several social determinants on behavioural issues and mental health 

problems and access to services. Understanding these determinants is important 

as it has been found that people with behavioural and mental health-related 

problems experience violation of their human rights, discrimination and social 

stigma [2].   

This introductory chapter of the PhD thesis provides,  

• Background of the research 

• Research gap  

• Research objectives  

• Research questions  

• Brief methodology  

• Theoretical background 

• Conceptual framework, and 

• A brief outline of the thesis  

1.1 Background  

Mental health is a fundamental part of a person’s overall health status [2]. It is a 

state of well-being in which an individual can understand their capabilities, cope 

with normal life stresses, work efficiently and make a significant contribution to 

society [5]. The importance of mental health to the achievement of global 

development goals has been increasingly recognized in recent years and is 

included in the SDGs [2, 6]. One major reason for this importance is that mental 

health problems are reported to be major drivers of the evolution of global 

morbidity, disability and mortality [7, 8]. These problems affect all communities 

and age groups (adolescents in particular) throughout the world, including both 

developing and developed countries [9]. For example, the latest Global Burden of 

Disease Study  (GBD) conducted in 2017 considered bullying victimization for the 

first time and estimated that globally mental disorders are in sixth place in terms 
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of overall disability-adjusted life-years (DALYs) [10]. Recent studies also 

estimated that worldwide, approximately 20% of total children and adolescents 

were experiencing a mental health problem [8, 9]. Alarmingly, it is reported that 

more than 80% of people with mental health problems, do not have access to any 

mental health services due to major sociodemographic, economic, cultural, 

environmental, and political transitions [2, 8, 11]. Evidence suggested that 

individuals from socioeconomically disadvantaged background - living in 

regional areas, less educated, unemployed and with low household income are 

more likely to experiencing mental health problems. Further, these factors are 

thought to be the key elements for inadequate service use [7, 14]. Moreover, it is 

reported that inappropriate service use can lead to serious mental health hazards 

such as suicide and it may be no coincidence that suicide is now recognized as 

one of the principal causes of mortality in adolescents and youths aged between 

15-29 years across the world [6, 10].  

In Australia, behavioural and mental health problems, together with the lack of 

access to mental health services among adolescents, continues to be major public 

health concerns [12-14]. Mental health problems cover a spectrum of conditions 

that include bullying victimization, substance use disorder, mental disorders, 

self-harm, and suicidality [8, 15]. The prevalence of these mental health problems 

together with less access to mental health services among adolescents pose a 

significant burden in the Australian community [8, 16-18]. The following 

statistics, particularly relating to bullying, mental disorder, self-harm, suicidality, 

and mental health services in adolescents facilitate the formulation of the 

research objectives and questions for this thesis.    

First, bullying,  an intentional repetitive acts of aggression involving one or more 

individuals resulting from a power imbalance [19, 20], has currently become a 

significant public health issue among adolescents in Australia [21]. Bullying can 

be physical – hits/assaults, verbal - insults, relational – rumours, and cyber via 

social media using modern technologies [22-24]. Recent studies estimated that 

one in seven children and/or adolescents have reported bullying victimization in 

the past 12 months in Australia [25, 26], while other studies report almost 30% 

and 12% of Australian adolescents aged 13-17 experienced traditional bullying 
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and cyberbullying victimization, respectively [26, 27]. These figures are alarming 

because evidence suggests that although bullying typically occurs during 

adolescence, it may persist in adulthood with serious detrimental effects such as 

mental disorders and suicide [24, 28-30]. For example, a recent study reported 

that in Australia, 0.16% of total DALYs for all causes of disease in both sexes and 

all ages are attributable to bullying victimisation [10, 21].   

Second, mental disorders, are one of the leading causes of disease burden in 

Australia after cancer (18%), cardiovascular disease (14%) and musculoskeletal 

disorder (13%), as reported by the GBD study in 2017 [10, 21]. In the category of 

mental disorders, major depressive disorder and anxiety disorder have been 

found to be the major contributors of DALYs in Australia [21, 31].  It has recently 

been estimated that 7.4% of 4–17-year-olds in Australia have been diagnosed 

with attention-deficit-hyperactivity-disorder (ADHD), followed by anxiety 

disorder (6.9%), depressive disorder (2.8%) and conduct disorder (2.1%). 

Evidence suggests that together these four disorders among children and 

adolescents contribute nearly 12% of the GBD in Australia [13, 15, 17]. This 

figure is one of the great concerns in Australia as previous research suggests that 

mental disorders can be key indicators of self-harming and suicidal behaviour in 

adolescents [17, 32]. For example, a previous study reports that 20% of those 

who attempted suicide in the age group 12-17 years were diagnosed with a 

mental disorder [13, 15, 17].  

Third, self-harm and suicidal behaviour (suicidal ideation, plan, and attempt) 

significantly contribute to the burden of disease globally [32-34]. It has recently 

been estimated that the prevalence of self-harm, suicidal ideation, suicidal plans, 

and suicidal attempts were respectively 7.5%, 5.2%, 2.4% and 8% in Australian 

adolescents aged 12-17 years [35, 36]. In 2019, the Australian Bureau of Statistics 

(ABS) reported that the rate of self-harm and suicidality had not reduced 

significantly in the past five years from 2014 to 2018 in Australia [37]. This 

statistic does not alleviate any anxiety, since self-harming and suicidal behaviour 

may ultimately lead to suicide [38, 39]. Moreover, it is recognised as the leading 

cause of death in adolescents and youths aged between 15-24 years in Australia 

[33, 40]. 
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In Australia, mental health services are defined by the activity and features of 

Australian health and social services offered to people with mental illness. These 

services operate through the distribution of functions and liabilities in Australia's 

mental health system, with care being provided and/or funded by the Australian 

federal government, state and territory governments, and non-government 

industries [41, 42]. State and territory governments fund the system through the 

national universal health insurance scheme, Medicare, and provide both 

specialised and non-specialised mental health services in public hospitals and 

psychiatric hospitals, together with community and residential mental health 

care settings. The federal government also provides mental health services 

through telephone and online support systems. There is, moreover, an option to 

use private-sector mental health services (such as psychologists, psychiatrists 

and other allied health practitioners such as nurses, community mental health 

worker) using private health insurance [41, 42]. Moreover, non-government 

organizations are also available in Australia to provide mental health services. 

For adolescents in Australia, four broad categories of mental health services are 

commonly used: health services (including GPs, psychiatrists, psychologists, 

nurses, psychiatric and general hospitals and clinics), school-based services, 

telephone services and online services [13, 43]. However, it is estimated that in 

2009-10 only 46% of Australian populations accessed the any mental health 

services they required to treat their mental health problems in the previous 12 

months [44]. While it has been reported in 2017-18 that about 8.7% of 

Australians visited only General Practitioners (GPs) for mental health issues, 

depicting poor access to health services for mental health problems in Australia 

[41]. In addition, despite having multiple services delivered by both the public 

and private health systems, a recent study revealed that only around 60% of 12–

17-year-olds adolescent accessed mental health service with a mental health-

related issue [43, 45]. That means a significant proportion of adolescents who are 

experiencing mental health problems do not use any services [43, 45], which 

shed light on research to identify social determinants associated with non-

optimal service use particularly among adolescents.     
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1.2 Literature search strategy 

A range of electronic bibliographic databases were systematically searched 

from the commencement of PhD program in February 2018 to March 2020 

for finding the research gap regarding mental health and service use among 

Australian adolescents that have global impact. Searched databases included 

Cochrane, PubMed, PsychInfo, MEDLINE and Google Scholar. A broad scope 

was kept in the search to avoid omitting relevant papers on the topic using a 

combination of keywords. The applied searched term included ‘social 

determinants’, ‘socioeconomic status’, ‘inequality’, ‘adolescents’, ‘children’, 

‘behavioural issue’, ‘mental health problem’, ‘bullying’, ‘traditional bullying’, 

‘cyberbullying’, ‘victimization’ ‘mental disorder’, ‘depression’, ‘anxiety 

disorder’, ‘conduct disorder’, ‘ADHD’, ‘self-harm’, ‘suicidality’, ‘suicidal 

ideation’, ‘suicidal plan’, ‘suicidal attempt’, ‘service use’, ‘health service’, 

‘school service’, ‘telephone service’, ‘online service’, ‘mental health service’, 

‘cross-sectional survey’, ‘longitudinal study’, ‘global’, ‘developed country’, 

‘Australia’. The search items were systematically combined using the 

medical subject headings (MeSH) function of the various databases. In 

addition, a Boolean searching technique was used to combine and filter 

search terms using ‘AND’, ‘OR’ and ‘NOT’. Additionally, the reference lists of 

the relevant studies were also checked to distinguish papers that may have 

been overseen by the electronic search for finding the research gaps.  

1.3 Research gap 

Even though a significant amount of research has shown how behavioural and 

mental health-related problems can be prevented and treated and how mental 

health can be advanced, their transition into real-world outcomes has been slow 

[8, 11]. Unfortunately, the treatment and care of an individual with behavioural 

and mental health problems has not yet been the key focus of global policymakers 

and donor organizations [8, 46]. As a result, people with behavioural and mental 

health issues are largely ignored by the researchers, academics and healthcare 

professionals in the world [46]. Persistent stigma and prejudice contribute, at 

least in part, to the disparity between the global burden of disease due to mental 

illnesses and the care given to these conditions [8, 47]. Stigma, reflected in 

unequal social, policy and regulatory systems, creates a discrepancy between 
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physical and mental healthcare facilities, with less availability, accessibility and 

consistency in quality of services for the latter [8, 48]. 

In addition, studies have found that the burden of mental health problems has 

been underestimated as a result of the following issues: firstly, the similarity 

between neurological and psychiatric disorders; secondly, grouping self-harm, 

suicidality and suicide-related activities as a special category beyond the limits 

of mental disorders; thirdly, typically connecting all pain syndromes with 

musculoskeletal conditions; fourthly, the omission of personality and 

behavioural issues like bullying in estimating the burden of mental disease; and 

lastly, inadequate understanding of the risk to health from related causes of 

serious mental health problems [8, 49]. 

The present PhD thesis focuses on the common behavioural and mental health 

issues of adolescents aged 12-17 years in Australia, as it is strongly suggested in 

previous research that, in this period of life, one’s unique mental health can be 

greatly influenced by several social, environmental, cultural, behavioural, 

biological and genetic factors [11, 50]. In this thesis, bullying, mental disorders, 

self-harm and suicidality are commonly characterized as behavioural and mental 

health problems to measure the burden of disease and to eliminate the 

underestimation of their consequence that has been reported in previous studies 

[49].   

One of the main gaps that will be investigated in this thesis is that the national 

estimates are inadequate regarding behavioural and mental health problems 

among adolescents in Australia, as the majority of the previous research is state-

based [51]. For research in this area to be effective, a national profile is required.  

Further, most of the previous research has only considered traditional bullying 

and identified the risk/protective factors of self-harm and suicidality among 

those who reported traditional bullying only [52, 53], but not cyberbullying. 

Furthermore, a series of exploratory studies in the literature have shown the 

association of traditional bullying victimization with depression, anxiety and 

suicidality, but none of the literature has previously examined the association 

between cyberbullying victimization with a range of outcome variables such as 

ADHD, depression, anxiety, conduct disorder, self-harm and suicidality in the 



 

8 
 

cohort of 12-17 years [54, 55]. In addition, even though substantial evidence has 

shown that bullying has detrimental effects on mental health, none of the studies 

has tested the mediating effect of each mental disorder (ADHD, depression, 

anxiety and conduct disorder) on the association between both traditional 

bullying and cyberbullying with self-harm and suicidality among 12–17-year-

olds [55, 56].  

Further, most studies conducted in Australia, have assessed the utilization of 

mental health services only among those who are diagnosed with a mental 

disorder and/or substance disorder and mostly among adults.  To the best of our 

knowledge, no one has assessed the use of mental health services among bullied 

adolescents and particularly among those who specifically experience self-harm 

and/or suicidality [13, 43]. Moreover, most previous research has not examined 

the interaction between different mental health problems and service use 

involving adolescents. For example, while Pirkis, Burgess [57] examined the 

effect of the simultaneous presence of mental disorders and suicidality on service 

use among adults in Australia, they did not investigate the effect among 

adolescents. 

Furthermore, in recent years, an analysis of socioeconomic inequalities involving 

adolescents’ physical and mental health has increased significantly worldwide 

[58, 59], with the belief that there might be an inverse relationship between 

socioeconomic inequality and mental health in adolescents [60, 61]. However, 

many specific issues have been under-researched in Australia. These issues 

include inequalities in behavioural and mental health problems, encompassing 

bullying, self-harm and suicidality, and inequalities in the utilization of mental 

health services among adolescents. For example, a recent study by Bartram and 

Stewart [62] measured the inequalities in the mental health services using a 

nationally representative sample of Australian adults, but not involving 

adolescents aged between 12-17 years. 

1.4 Research objectives and research questions 

Given the background of the study and an overview of the research gap, there is 

both a pressing need and an opportunity to understand the determinants of 

behavioural and mental health problems and mental health services utilization 
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among adolescents. As an associated but separate issue, there is a need to 

understand how socioeconomic disparities affect mental health service use of 

adolescents. Hence, the primary aim of this thesis by publication is to investigate 

whether and to what extent social determinants (demographic, socioeconomic, 

physical, psychological factors) impact behavioural and mental health conditions 

(bullying, mental disorders, self-harm, and suicidality, in particular) and the use 

of mental health services among 12-17-year-olds adolescents in Australia. 

Additionally, the thesis measures the socioeconomic inequalities that are 

revealed in bullying, mental disorders, self-harm, and suicidality, as well as in the 

utilization of mental health services by adolescents.  

To achieve the research goal of this thesis, eight empirical studies have been 

conducted using the nationally representative cross-sectional data from the 

second Child and Adolescent Survey of Mental Health and Wellbeing (YMM) in 

Australia. The thesis is structured under three broad research themes: (I) 

Identifying the indicators of behavioural and mental health problems in 

adolescents; (II) Assessing the utilization of mental health services by 

adolescents with behavioural and mental health issues; and (III) Measuring 

socioeconomic inequality in behavioural and mental health problems as they 

relate to the utilization of mental health services in adolescents (Figure 1). 

The included studies have been developed according to the goals of the thesis 

and are focused on the behavioural and mental health-related issues in the 

adolescent. All the studies are quantitative, using a cross-sectional YMM survey 

data. Table 1 depicts the specific objectives and research questions of each study 

included in the thesis.
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Figure 1 Research theme and studies included in the thesis. 

 

Research 
Theme I 

  Study 1 - Evaluating risk and protective factors for 
suicidality and self-harm in Australian adolescents 

with traditional bullying and cyberbullying 
victimizations 

Study 2 - Bullying victimization, mental disorders, 
suicidality and self-harm among Australian high 
schoolchildren: Evidence from nationwide data 

Study 3 - Effect of mental disorders on the 
association between bullying victimization, suicidal 
ideation, and self-harm in Australian adolescents: A 

mediation analysis 

 Identifying the indicators of behavioural and 
mental health problems in adolescents  

Research 
Theme II 

Study 4 - Mental health services use among 
adolescent bullying victims in Australia: Results 

from a nationwide survey 

Study 5 - The use of mental health services by 
Australian adolescents with mental disorders and 

suicidality: Findings from a nationwide cross-
sectional survey 

   Study 6 - Suicidality, mental disorder and the 
utilization of mental health services among 

Australian adolescents 

  Assessing mental health services utilization among 
adolescents with behavioural and mental health 

issues 

Research 
Theme III 

Study 7 - An estimation of socioeconomic inequality 
in behavioural and mental health-related problems 
among Australian adolescents: Using concentration 

index approach 

Study 8 - Inequality in the mental health services 
utilization among Australian adolescents: A 

decomposition analysis 

Measuring socioeconomic inequality in behavioural 
and mental health problems and the utilization of 

mental health services in adolescents 

Under 2nd review – 

American Journal of 

Health Promotion 

Under 2nd review – 

Journal of Affective 

Disorder 

Published – Psychiatry 

Research 

Under 2nd review – 

Children and Youth 
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Review 
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Table 1 Objectives and research questions of the conducted studies 

Research 
Themes 

Study 
No.  

Study objective/s Research questions Age 
group 

Sample 
Size 

Main Explanatory 
variable  

Outcome 
variables 

Statistical 
measures 

Theme I - 
Identifying the 
indicators of 
behavioural 
and mental 
health 
problems in 
adolescents 

Study 
1 

- To determine the 
factors associated with 
self-harm and 
suicidality among 
bullying victims during 
adolescence  

- What factors have a 
detrimental effect on 
self-harm and suicidality 
in both traditional and 
cyberbullying victims 
- What factors have a 
protective effect on self-
harm and suicidality in 
both traditional and 
cyberbullied adolescents 

14-17 2125 - 
Sociodemographic 
factors (age, 
gender, household 
income, location)  
- Risk factors 
(Parental distress, 
substance use, 
mental disorder, 
psychosis, eating 
disorders, sexual 
activity)  
- Protective 
factors (high self-
esteem, social 
support, academic 
performance, 
schooling, sleep) 

- Self-harm 
- Suicidality 
- Bullying 
victimization 
(Traditional 
and cyber) 

- Descriptive 
statistics 
- Bivariate 
analysis 
- Binary 
logistics 
regression 

Study 
2 

- To investigate the 
association between 
bullying victimization, 
mental disorder, self-
harm and suicidality in 
children and 
adolescents 

- Whether bullying 
(traditional, cyber and 
both, separately) is 
associated with any 
mental disorder (major 
depressive disorder, 
ADHD, anxiety and 
conduct disorder) 
- To what extent bullying 
increases the risk of self-
harm suicidality 
(ideation, plan, 
attempt)? 

12-17 2166 - Traditional 
bullying 
- Cyberbullying 
- Both bullying 

- Mental 
disorder 
(major 
depressive 
disorder, 
ADHD, 
anxiety and 
conduct 
disorder) 
- Self-harm 
- Suicidality 
(ideation, 
plan, 
attempt) 

- Descriptive 
statistics 
- Bivariate 
analysis 
- Binary 
logistics 
regression 
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Research 
Themes 

Study 
No.  

Study objective/s Research questions Age 
group 

Sample 
Size 

Main Explanatory 
variable  

Outcome 
variables 

Statistical 
measures 

Study 
3 

- To examine the 
mediating effect of 
mental disorders on 
the association 
between bullying 
victimization, suicidal 
ideation, and self-harm 
among children and 
adolescents 

- Do mental disorders 
(major depressive 
disorder, ADHD, conduct 
disorder and anxiety 
disorder, separately) 
have mediating effect on 
the association between 
bullying victimization 
(traditional, cyber and 
both) and suicidal 
ideation? 
- Whether mental 
disorders (major 
depressive disorder, 
ADHD, conduct disorder 
and anxiety disorder, 
separately) mediate the 
association between 
bullying victimization 
(traditional, cyber and 
both) and self-harm? 

12-17 2522 - Bullying 
(traditional, cyber 
and both) 
- Mediator: Mental 
disorder (Major 
depressive 
disorder, ADHD, 
conduct disorder 
and anxiety 
disorder) 

- Self-harm 
- Suicidal 
ideation 

- Descriptive 
statistics 
- Bivariate 
analysis 
- Mediation 
analysis using 
Baron and 
Kenny 
Approach 
- Sobel test 

Theme II - 
Assessing 
mental health 
services 
utilization 
among 
adolescents 
with 
behavioural 
and mental 
health issues. 
 
 

Study 
4 

- To assess the 
utilization of mental 
health services among 
adolescent bullying 
victims  

- What is the impact of 
bullying victimization in 
the utilization of 
different mental health 
services in adolescents? 
- Whether the 
interaction terms 
(between bullying 
victimization, mental 
disorder, self-harm, and 
suicidality) have an 
impact on mental health 
services or not?  

12-17 2218 - Traditional 
bullying 
- Cyberbullying 
- Mental disorder 
- Self-harm 
- Suicidality 

- Mental 
health 
services 
(health 
service, 
school 
service, 
telephone 
service, 
online 
service) 
 

- Descriptive 
statistics 
- Bivariate 
analysis 
- Binary 
logistics 
regression 
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Research 
Themes 

Study 
No.  

Study objective/s Research questions Age 
group 

Sample 
Size 

Main Explanatory 
variable  

Outcome 
variables 

Statistical 
measures 

Study 
5 

To identify the factors 
associated with mental 
health service 
utilization in 
adolescents with 
mental disorder and 
suicidality 

- What is the 
demographic, 
socioeconomic and 
health-related factors 
associated with mental 
health services 
utilization among 
Australian adolescents 
with mental disorder 
and suicidality? 

13-17 2134 - Demographic 
factors 
- Socioeconomic 
factors 
- Behavioural and 
health-related 
factors 

- Mental 
health 
services 
(health 
service, 
school 
service, 
telephone 
service, 
online 
service) 

- Descriptive 
statistics 
- Bivariate 
analysis 
- Binary 
logistics 
regression 

Study 
6 

- To assess the mental 
health service use 
among adolescents 
with suicidality and to 
test whether service 
use is affected by the 
simultaneous presence 
of suicidality and 
mental disorder 

- What is the effect of 
suicidal behaviour 
among children and 
adolescents regarding 
the use of mental health 
services? 
- To what extent service 
use is impacted by the 
simultaneous presence 
of mental disorder and 
suicidality? 

13-17 2134 - Suicidality  
- Mental disorder 

- Mental 
health 
services 
(health 
service, 
school 
service, 
telephone 
service, 
online 
service) 

- Descriptive 
statistics 
- Bivariate 
analysis 
- Binary 
logistics 
regression 

Theme III - 
Measuring 
socioeconomic 
inequality in 
behavioural 
and mental 
health 
problems and 
the utilization 
of mental 
health 

Study 
7 

- To measure inequality 
in behavioural 
(bullying) and mental 
health-related issues 
(mental disorder, self-
harm, suicidality) in 
children and 
adolescents 

- Whether social 
disparities exist in 
bullying, mental 
disorder, self-harm and 
suicidality among 
children and 
adolescents? 
- Is the inequality varies 
using two different 
socioeconomic rank 
variables, income-based 
and area-based?  

12-17 2521 - Equivalised 
household income 
quintile 
- Index of Relative 
Socioeconomic 
Advantage and 
Disadvantage 
(IRSAD) quintile 
(Area-based rank 
variable) 

- Bullying 
- Mental 
disorder 
- Self-harm 
- Suicidality 

- Descriptive 
statistics 
- Erreyger's 
Corrected 
Concentration 
Index 
approach 
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Research 
Themes 

Study 
No.  

Study objective/s Research questions Age 
group 

Sample 
Size 

Main Explanatory 
variable  

Outcome 
variables 

Statistical 
measures 

services in 
adolescents. 
 

Study 
8 

- To determine the 
socioeconomic 
inequality in the 
utilization of mental 
health services among 
Australian adolescents 
- To decompose the 
observed 
socioeconomic 
inequality into 
potential determinants 

- Does mental health 
services utilization vary 
significantly among 
children and adolescents 
according to the 
socioeconomic status 
(poorest to richest)? 
-  To what extent social 
determinants contribute 
to the inequality of 
mental health services 
utilization? 

13-17 2268 - Equivalised 
household income 
quintile 

- Mental 
health 
services 
(health 
service, 
school 
service, 
telephone 
service, 
online 
service) 

- Descriptive 
statistics 
- Logistics 
regression 
- 
Concentration 
Index 
estimation 
- 
Decomposition 
analysis 
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1.5 Brief methodology 

The current PhD thesis utilized cross-sectional data that comes from the second 

Child and Adolescent Survey of Mental Health and Wellbeing (YMM) in Australia. 

YMM was nationally conducted in 2013-14 by the Telethon Kids Institute, The 

University of Western Australia (UWA) in partnership with Roy Morgan 

Research, and funded by the Australian Government Department of Health. The 

YMM survey protocol was ethically approved by the Human Research Ethics 

Committees of UWA (RA/4/1/9197) and the Australian Government 

Department of Health (Project 17/2012). Participation in the YMM study was 

voluntary, and all respondents provided verbal and written informed consent to 

take part in the survey [14, 63].    

YMM was conducted involving a random probability-based sample by employing 

a multi-stage area-based sampling technique, designed to be representative of 

households in Australia with children and adolescents aged 4-17 year-olds [63]. 

When there was a household with more than one eligible child, YMM randomly 

selected one for the study. In total, 6310 parents/carers of children and 

adolescents aged 4-17 years (55% of eligible households) completed a computer-

assisted personal interview (CAPI) questionnaire via face-to-face interview. 

Further, 2967 children and adolescents aged 12-17 years (89% of eligible 

households) provided information on health risk behaviours and service use by 

completing a self-reported tab-based questionnaire privately at home [63, 64]. 

The YMM survey, however, omitted the most remote areas, homeless children 

and adolescents, children and adolescents living in residential care and 

households where English interviews were unlikely. Detailed information 

regarding YMM survey methodology can be found elsewhere [63]. 

In the thesis, adolescents aged between 12–17 years were considered. This is 

because detailed information about the key variables of interest (substance use, 

bullying, self-harm, suicidality, and online service use) of this thesis is only 

available in self-reported child-data. The information on demographics, 

socioeconomic characteristics, mental disorders, and service use was gathered 

mostly from parent-data. However, to achieve the objectives of each study in the 

thesis and to maintain the age comparability across the survey, the number of 
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samples varied in the analysis. For example, Study 1 of the thesis was limited to 

children and adolescents aged 14-17 years because information on psychosis 

was only available from children and adolescents who were aged more than 14 

years. Similarly, to accomplish the goals of the studies, during the analysis Study 

2-4 and Study 7 were restricted to the 12-17-years age group, while Study 5, Study 

6 and Study 8 were limited to the 13-17-years age group. Sample size, selected 

variables (outcome and explanatory) and statistical measures for each conducted 

study are also mentioned in Table 1.    

1.6 Theoretical underpinning 

The essence of the behavioural and mental health burden is that it can be 

understood as a social dynamic and can be explained with relevant theories 

and/or models. Even though the thesis is based on a secondary dataset, the 

findings of each study included in the thesis are underpinned by a suitable 

theoretical framework. The following three theories are adopted in the thesis.  

1.6.1 Erikson’s theory of psychosocial development: It primarily characterizes 

an individual as a way of negotiating their biological and sociocultural 

factors during the eight stages of a lifecycle from infancy to adulthood. For 

example, according to this theory the adolescence must achieve identity 

in occupation, gender roles, politics, and, in some cultures, religion when 

a child enters into the adolescence stage (12-19 years) from childhood 

stage (5-12 years) [65]. Moreover, it can be used for the individuals to 

augment awareness and provide treatment in the appropriate context to 

social and cultural factors [65]. In the thesis, Study 1 - 3 (Research Theme 

I) examined the effect of psychosocial factors on behavioural (bullying) 

and mental health problems (mental disorders, self-harm, and 

suicidality), and investigated how a behavioural factor (bullying) can lead 

to self-harm and suicidality in adolescents aged 12-17 years. 

1.6.2 Andersen’s Behavioural Model of Service Utilization: It is incredibly 

effective in developing a framework to identify different factors 

(socioeconomic, psychosocial, clinical and facilitating) that influence an 

individual’s care-seeking decisions [66, 67]. In addition, this model helps 

to understand how and why people utilise services, investigate inequality 
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in service use and supporting policy formulations that allows for equitable 

service utilization [66, 67]. This thesis tested the validity of theory for the 

Australian healthcare system using behavioural (bullying) and mental 

health problems (mental disorder, self-harm, and suicidality) as clinical 

factors. In the thesis, Study 4, and Study 6 under the Research Theme II, aim 

to investigate the impact of behavioural and mental health-related factors 

(bullying, mental disorders and suicidality) in the utilization of mental 

health services in adolescents. Additionally, the effect of interaction terms 

between bullying, mental disorder and suicidality on the care-seeking 

behaviour were also examined. Moreover, Study 5 (Research Theme II) and 

Study 8 (Research Theme III) examined whether socioeconomic and 

psychosocial factors (including inequality) influence care-seeking 

behaviour in adolescents with behavioural and mental health problems. 

1.6.3 Ecosocial theory: This theory by Krieger et al. has developed new insights 

into the determinants of the population distribution of diseases and 

socioeconomic inequalities in health-related outcomes. The theory 

combines social and biological factors and employs a complex historical, 

and ecological approach [68-70]. Following the ecosocial theory, Study 7, 

and Study 8 under the Research Theme III, examined whether 

socioeconomic inequality exists in behavioural and mental health 

problems and the use of mental health services. Further, Study 8 examined 

the contribution of each social determinant in the socioeconomic 

inequalities in the utilization of mental health services among adolescents 

in Australia.                        

1.7 Conceptual framework  

A conceptual framework from the public health perspective is equally important 

for two reasons: first, to guide original research to expand an understanding of 

determinants and procedures; and second, to guide policymaking to shed light 

on the appropriate entry points for interventions and policy formulations [70]. 

The conceptual framework of the thesis explains the proposed hypothesis, 

exploring the direct and/or indirect connections that exist between individual, 

sociodemographic, environmental, behavioural, biological, psychological, and 
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other associated factors. In addition, it outlines the mental health problems and 

service utilization following the World Health Organization (WHO) 

recommended the Commission on Social Determinants of Health (CSDH) 

framework [70]. One of the main goals of the CSDH framework is to create a 

critical distinction between the procedures underlying social stratification and 

the determinants of health that are triggered by stratification and contribute to 

health disparities. Additionally, the CSDH framework guides policy actions on the 

social determinants of health and helps to identify effective policy interventions 

that will reduce health inequalities [70]. The CSDH framework is divided into 

structural determinants and intermediary determinants. Structural 

determinants (such as gender, age, race, ethnicity, household income, education, 

and occupation) create stratification and social class distinctions within society 

that identify a person’s socio-economic position within the hierarchy of power, 

reputation, and access to resources [70, 71]. The main components of 

intermediary determinants of health are material circumstances (housing, 

quality of life, environmental factors), psychosocial circumstances (family 

relationships, social support, psychosocial stressors, stressful circumstances), 

behavioural/biological factors (malnutrition, physical inactivity, drug abuse, 

bullying), health services, and the risk of exposure to compromised health 

conditions (chronic diseases, injury, mental disorders, self-harm, suicidality) [70, 

71]. 

Globally, behavioural, and mental health problems during adolescence have been 

found to pose a serious public health burden because of their increasing 

prevalence in the last two decades. [11, 14, 50]. Evidence suggests that social 

determinants predict a wide variety of threats over the course of a person’s life, 

starting from adverse birth outcomes and child development, behavioural issues, 

and physical and mental health problems and ending with the risk of premature 

death [8, 50]. Socioeconomic inequalities have also been reported by many 

researchers concerning behavioural and health issues, and service access in 

children and adolescents [72-74].    

Using the concept of the CSDH framework, the current thesis examines whether 

and to what extent structural and intermediary determinants are associated with 
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the risk of developing behavioural (bullying victimization) and mental health 

problems (mental disorder – anxiety, depression, ADHD, conduct disorder, non-

suicidal self-harm, and suicidality – ideation, plan, attempt), and mental health 

services utilization and ultimately on the mental health and well-being in 

adolescents. Moreover, the proposed model intends to investigate the 

contribution of social determinants in income-based inequality of behavioural 

and mental health problems and the utilization of mental health services by 

Australian adolescents. The thesis deems structural determinants to be the age 

of the adolescent, gender, ethnicity, location, grade at school, parental 

occupation, parental education, household income, area-based socioeconomic 

position. While intermediary determinants include family functioning, family 

type, stressful life events, substance use, bullying, mental disorders, self-harm, 

suicidality, and mental health services.       

Figure 2 provides a basic description of the conceptual framework of this thesis. 

It shows the relation of structural and intermediary determinants with 

behavioural and mental health problems (Studies 1-3, Research Theme I), and 

with the mental health service use (Studies 4-6, Research Theme II). Moreover, 

Figure 2 depicts the impact of social determinants on the inequality in 

behavioural and mental health and the utilization of mental health services 

(Studies 7 and 8, Research Theme III). 

1.8 Thesis outline 

PhD thesis by publication is becoming increasingly common and may be 

motivated by two primary factors: (I) the significance of publications for 

calculating university research output; and (II) increased competition in the 

post-PhD job market [75, 76]. Typically, a PhD thesis does not have a rigid format; 

rather students can formulate their thesis in any way that best fits their project 

and discipline. However, PhD thesis by publication is usually presented as a 

collection of papers framed by an important introductory chapter and conclusion 

[76]. This section of the thesis addresses the overall structure and organisational 

pattern. The thesis comprises the following five chapters. 
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Chapter 1 describes the development of the concept, research background and 

problem, research gap, research objectives and questions, data source and 

participants, theoretical and conceptual framework of the thesis.  

Chapter 2 explains the objectives of Research Theme I: Understanding the 

determinants of behavioural and mental health problems in child and adolescents, 

which includes three research studies. Study 1 and Study 3 are under review, 

while Study 2 has been published in a peer-reviewed journal.  

Chapter 3 rationalises the objectives of Research Theme II:   Assessing the need of 

mental health services among child and adolescents with behavioural and mental 

health issues, which contains three research papers. Study 5 and Study 6 are 

published in Q1 journals, and Study 4 is under review.  

Chapter 4 justifies the objectives of Research Theme III: Measuring inequality in 

behavioural and mental health problems and in the utilization of mental health 

services in children and adolescents, which covers two studies (Study 7 and Study 

8 – both are under-review) 

Chapter 5 explains the overall conclusion and policy implications of the thesis.  

 

Figure 3 Flow chart of the thesis outline 
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CHAPTER 2 – RESEARCH THEME I 

2.0 Overview 

Research Theme I – Identifying the indicators of behavioural and mental health 

problems in adolescents, is described in Chapter 2 of this thesis. Three studies 

(Study 1-3) are included in Research Theme I, which in general, examined the 

association and/or interaction between social determinants (demographic, 

socioeconomic, behavioural, psychological, biological etc.), bullying victimization 

and mental health problems (mental disorders, self-harm and suicidality) among 

adolescents in Australia. Summary of each included studies in this theme are as 

follows,  

• Study 1 identified the risk factors and protectives factors associated with self-

harm and suicidality among both traditional bullying and cyberbullying 

victims aged between 14-17 years in Australia. The findings of the study show 

that parental distress, substance use, mental disorder, psychosis, eating 

disorders and sexual activity increased the risk of self-harm and suicidality 

among bullying victims. While high self-esteem, social support and adequate 

sleep had a protective effect. Study 1 concludes that researchers and 

policymakers should consider the risk and protective factors for the 

promotion of effective prevention and intervention program to reduce self-

harm and suicidality among bullying victims. 

• Study 2 was to test the individual effect of traditional bullying, cyberbullying 

and both bullying on mental disorders, self-harm and suicidality among 

children and adolescents in Australia. Findings of this study suggest that 

traditional bullying and cyberbullying increases the probability of 

depression, self-harm, and suicidality in 12-17-year-olds Australians. This 

study also indicates the need for providing resources for early identification 

of bullying victimization involving children and adolescents to reduce the 

prevalence of depression, self-harm, and suicidality. 

• Study 3 aimed to investigate whether and to what extent mental disorders 

(major depressive disorder, ADHD, anxiety disorder and conduct disorder) 

mediate the association between bullying victimization (traditional bullying, 
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cyberbullying and both), self-harm and suicidal ideation. Study 3 found that 

depression mediated the association of bullying victimization (traditional 

and/or cyber) with self-harm and suicidal ideation. While anxiety disorder 

only mediating the association between traditional bullying victimization and 

suicidal ideation. ADHD and conduct disorder did not have any mediating 

effect. This study also seeks the attention of the healthcare providers and 

parents/caregivers to reduce traditional bullying and cyberbullying by 

depicting the role of mental disorders (depression and anxiety) in children 

and adolescents bullying victims of Australia.  

Details of the above-conducted studies under Research Theme I are provided 

from the next page.    
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2.1 Study 1 - Evaluating risk and protective factors for suicidality and self-

harm in Australian adolescents with traditional bullying and cyberbullying 

victimizations (Under 2nd review in the American Journal of Health 

Promotion, Q1, IF: 2.232, SNIP: 0.921, Publisher - SAGE) 

Abstract  

Purpose: 

To identify and compare important risk and protective factors associated with 

suicidality and self-harm among traditional bullying and cyberbullying victims 

aged 14-17-years in Australia.  

Design: 

Cross-sectional population-based study. 

Setting: 

Young Minds Matter: a nationwide survey in Australia 

Subjects: 

Adolescents aged 14-17-years (n = 2125). 

Measures: 

Self-harm and suicidality were outcome variables, and explanatory variables 

included were sociodemographic factors (age, gender, country of birth, 

household income, location, family type), risk factors (parental distress, family 

functioning, family history of substance use, child substance use, mental disorder, 

psychosis, eating disorders, sexual activity) and protective factors (high self-

esteem, positive mental health or resilience, school connectedness, sleep) among 

two types of bullying victims - traditional and cyber.  Traditional bullying 

included physical (hit, kick, push) or verbal (tease, rumours, threat, ignorance) 

bulling, and cyberbullying included teasing messages/pictures via email, social 

medial using the internet and/or mobile phones.       

Analysis: 



 

 
25 

 

Bivariate analysis and binary logistic regression models. Statistical metrics 

include Hosmer-Lemeshow Goodness-of-Fit-test, VIF test, Linktest and ROC 

curve for model performance and fitness. 

Results: 

Overall, 25.6% of adolescents were traditional bullying victims and 12% were 

cyberbullying victims. The percentages of self-harm (32.8% vs 22.3%) and 

suicidality (34.4% vs 21.6%) were higher in cyberbullying victims than in 

traditional bullying victims. Girls were more often bullied and likely to 

experience suicidal and self-harming behaviour than boys. Parental distress, 

mental disorder and psychosis were found to be significantly associated with the 

increased risk for self-harm and suicidality among both bullying victims 

(p<0.05). While, eating disorder and sexual activity increased the risk of 

suicidality in traditional bullying victims and self-harm in cyberbullying victims, 

respectively. Positive mental health/resilience and adequate sleep were found be 

significantly associated with decreased suicidality and self-harm in both bullying 

victims.   

Conclusion: 

Self-harm and suicidality were common in bullying victims. The findings 

highlight that the risk and protective factors associated with self-harm and 

suicidality among adolescents bullying victims should be considered for the 

promotion of effective self-harm and suicide prevention and intervention 

programs. 

Keywords  

Suicidality; Self-harm; Traditional bullying; Cyberbullying; Adolescent  



 

 
26 

 

Purpose 

Bullying is commonly referred to as repetitive acts of intentional face-to-face 

aggression that involves one or more individuals resulting in physical harm or 

mental injury through a power imbalance relationship 1-3. Typically, bullying is 

manifested by physical aggression, social rejection, and verbal harassment - 

termed as traditional bullying4. While in recent years, besides the traditional 

form of bullying, a new form of bullying has emerged using modern technologies 

of information and communication – termed as cyberbullying 5,6. Nowadays, both 

traditional bullying and cyberbullying victimization are found to be highly 

prevalent2,7 and considered as one of the global public health concerns, 

predominantly occurs during adolescence and may persist in early adulthood 6,8. 

A recent cross-national study involving 83 countries reported that 30.5% of 

adolescents aged 12-17 years were either traditionally or cyber bullied 9. A meta-

analysis of 46 studies in Australia documented that almost one out seven 

adolescents were being bullied in the past 12-months, with about one in four 

school going children experienced lifetime bullying 10. Further, recent studies 

estimated that about 29% of 13-17 years Australian adolescents were traditional 

bullying victims, and 12% reported cyberbullying victimization 11,12. 

Evidence have documented adverse effects of bullying victimization on 

developmental trajectories in children and adolescents 4 and found associated 

with the increased risk of anxiety, depression, substance abuse disorder, 

interpersonal problems, behavioural problems, low self-esteem, and poor 

academic performance 2,7,13. Moreover, longitudinal studies have indicated that 

the victims of traditional bullying and cyberbullying were at a higher risk of 

suicidal and non-suicidal self-harming behaviour 2,6,14. For instance, Ford, et al.15 

reported that bullying victims were associated with more than three-times 

increased prevalence of self-harm and suicidality (ideation and attempt) among 

14-15 year-olds in Australia. This indicated that prevention of bullying 

victimizations and its consequences (e.g. self-harm, suicidality) is a key to 

reducing emotional and behavioural problems, self-harm, suicidality and 

ultimately suicide in adolescents 16.      
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Since bullying is recognized as a mental health risk factor among adolescents 15, 

past studies have identified some important risk and protective factors such as 

psychological characteristics of the victims, socioeconomic status and stressors, 

family background, cultural norms and coping styles associated with bullying 

victimization 4,17. However, previous studies rarely have examined the risk and 

protective factors associated with suicidality and self-harm among adolescent 

bullying victims6,14-16 and no such studies have been conducted in Australia. 

Worldwide, limited studies have identified factors such as substance abuse, 

physical abuse, depression, lower life satisfaction and low self-esteem as risk 

factors, and social support, academic performance and resilience as protective 

factors for suicidality and self-harm only in adolescents with traditional bullying 

victimization6,14,16. While few important factors such as psychosis18, family type, 

family functioning, parental stress19, parental substance abuse19,20, internet 

addiction 7, eating disorder 21 and less sleep duration22 related to suicidality/self-

harm among adolescents have not often been examined in both traditional and 

cyber bullying victims. In addition, to the best of our knowledge, no previous 

studies have considered both traditional bullying and cyberbullying victims in a 

single study to compare the impact of the factors, and none of the studies used a 

national sample. This warrants further research to identify risk and protective 

factors for suicidality and self-harm among adolescents involved in bullying 

victimizations (traditional and cyber), that can help direct and formulate the 

health promotion strategies for assessment, prevention, and intervention.  

Thus, the purpose of the current study is - (i) to identify risk factors associated 

with suicidality and self-harm among adolescents involved in two types of 

bullying victimizations (traditional and cyber); (ii) to examine the protective 

factors against suicidality and self-harm in adolescents with traditional bullying 

and cyberbullying victimization, and (iii) to compare the impact of 

risk/protective factors on suicidality and self-harm between two bullying victim 

groups (traditional and cyber). Moreover, to the best of our knowledge, this is the 

first study to examine risk and protective factors associated with suicidality and 

self-harm in adolescents with traditional bullying and cyberbullying 
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victimization in Australian context using data from the nationwide mental health 

and wellbeing survey - Young Minds Matter (YMM). 

Methods 

Design  

Data came from Young Minds Matter (YMM): The Second Australian Child and 

Adolescent Survey of Mental Health and Wellbeing, a population-based 

nationwide cross-sectional survey conducted in 2013-14. Ethical approval was 

obtained from the Human Research Ethics Committees of the University (blinded 

for review) and the Australian Government Department of Health 

(RA/4/1/9197) 23,24. 

Sample 

Briefly, YMM deployed a multi-stage, area-based random sampling technique 

that represented Australian households with children and adolescents aged 

between 4 and 17 years. If more than one eligible child was present in the 

household, the sample included a single child randomly. A total of 6310 parents 

(55% of eligible households) of 4-17-year-olds have voluntarily completed a 

structured questionnaire via face-to-face interview.  Moreover, 2967 children 

(89% of eligible households) of 11-17 years privately completed a computer-

based self-reported questionnaire. However, the homeless children, children 

from the most distant locations and living in any household/institution where 

the interviews could not be conducted in English, were excluded. More details 

about recruitment and representativeness are available elsewhere23. 

In this study, the following criteria were used for sample analyses (n= 2125), 

generated after merging the self-reported child-data and parent data from the 

YMM survey. 

• The analyses were limited to 14–17-year-olds children to sustain age 

comparability across the survey because, for example, important risk factors 

such as psychosis related information were only available from children who 

were more than 14 years of age.   

• The ‘Don't know’ and ‘Prefer not to say’ responses were excluded.  
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Measures 

In the survey (self-reported data), children provided information about bullying 

(traditional and cyber) victimization in the 12 months preceding the survey 12. 

Traditional bullying was considered “when people tease, threaten, spread rumors 

about, hit, shove, or hurt other people over and over again” and cyberbullying was 

measured “when people use mobile phones or the internet to send nasty or 

threatening emails or messages, post mean or nasty comments or pictures on 

websites like Facebook or Twitter, or have someone pretend to be them online to 

hurt other people over and over again”. The following question was used to 

measure bullying and (traditional and cyber) victimization in children, “In the 

past 12 months, have you ever been traditionally bullied or cyberbullied?”12, where 

the response options were ‘Yes’ (coded as 1) and ‘No’ (coded as 0). In this study, 

from the responses, two binary variables were created - traditional bullying 

(Yes/No) and cyberbullying (Yes/No). 

The dependent variables included suicidality and self-harm. Suicidality was 

assessed with the item - “During the past 12 months, did you ever seriously 

consider attempting suicide?”25, where the responses included ‘Yes’ (coded as 1) 

or ‘No’ (coded as 0). While self-harm was measured by the following question – 

“Have you ever deliberately done something to yourself to cause harm or injury, 

without intending to end your own life?” 26, coded 1 for ‘Yes’ and 0 for ‘No’. Note 

that only children 12–17-year-olds (self-report) answered the questions related 

to suicidality and self-harm, where all responses were kept private and not 

exchanged with parents who consented. 

Independent variables were categorized into two domains: risk factors and 

protective factors, comprising identified correlates of suicidality and self-harm in 

children and adolescents (Table 1). Measures reflected items typically used in 

previous population-based studies involving children and adolescents 14,23. 

Sociodemographic covariates included age (continuous variable in years), 

gender (Boys/Girls), ethnicity (Australian/Overseas), area of residence 

(Cities/Regional and remote), household income (Low/Medium/High), family 

type (Original/Others). 
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Analysis 

Initially, bivariate analysis was conducted to examine the predictor variables and 

their distributions over the variables of interest (suicidality and self-harm among 

bullying victims – traditional and cyber). Pearson’s chi-square test signified the 

strength of bivariate associations and guided which variables are needed to be 

included in the later regression models. Binary logistic regressions were carried 

out separately for risk factors and protective factors related to suicidality and 

self-harm for each of the bullying groups. Demographic factors associated with 

suicidality and self-harm among bullying victims in the bivariate analysis with 

p<0.05 were adjusted in all logit models. Adjusted odds ratio (AOR) was 

calculated, and the significance level was set at p<0.05.  

The assumptions of logistic regressions were assessed by Goodness-of-fit of the 

model using the Hosmer-Lemeshow test 27, and the variance inflation factor (VIF) 

test 28 was used to detect the multicollinearity among the predictor variables. In 

addition, Link test 29 was performed for testing the specification of each logit 

model. Finally, the receiver operating characteristic (ROC) curve was utilized to 

verify the predictive power of the fitted models 30. All analyses were performed 

using the Stata software version 14.1.   
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Table 1 Risk and Protective factors 

Variable  Description of variables 
Risk factors 
Parental distress  Level of psychological distress of the parents was assessed using the 

10-item Kessler Psychological Distress Scale and then scores were 
categorized - (low/moderate/high/very high) 

Stressful family 
events 

Anyone in the family experienced any type of life-stress events in the 
past 12 months - (Yes/No) 

Family functioning The functioning of the families was categorized based on family 
relationship, breakup and/or separation - (Good/Poor) 

Family substance use  History of smoking and/or drinking alcohol by parents - (Yes/No) 
Substance use Smoking, drinking alcohol, using cannabis or other non-prescribed 

drugs by Child - (Yes/No) 
Mental disorder  Presence of any of the following mental illnesses in a Child - ADHD or 

Major depressive disorder or Anxiety disorder or Conduct disorder - 
(Yes/No) 

Psychosis Presence of any psychotic symptoms such as hallucinations, or 
delusions and disturbing thoughts - (Yes/No) 

Addictive to 
Internet/e-games 

Addictive internet, social media and electronic gaming behaviour 
were defined when a Child found to be reported at least four of the 
five individual indicators. Combining all the responses the variable 
was dichotomized into - (Yes/No).    

Eating disorder  Whether the Child reported having any eating disorder such as 
anorexia nervosa or bulimia? - (Yes/No) 

Sexual activity Whether the Child had sexual intercourse? - (Yes/No) 
Protective factors 
Self-esteem Overall, how to feel good about the abilities compared to others (e.g., 

at school, playing sports or socially) - (Low/High) 
Social support How a child gets along with people, friends, parents - (Yes/No) 
School connectedness How children feel about going to school? - (Low/High) 
Academic 
performance  

Performance a child in Math, English, Science, Arts and Sports 
compared with other students in the class - (Below Avg./Above Avg.)  

Sleep  How many hours of sleep does the child get on a school/ workday 
night (3-7 hours/8-12 hours)  

Results     

Data on bullying victimization were provided by 2125 children in Table 2, with 

25.6% (n=543) reported traditional bullying and 12.0% (n=256) experiencing 

cyberbullying victimization. The prevalence of suicidality and self-harm were 

respectively 22.3% (n=121) and 21.6% (n=117) among traditional bullying 

victims. While 34.4% (n=88) and 32.8% (n=84) reported suicidality and self-

harm in cyberbullying victims, respectively.  
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Table 2 Predictors (demographic, risk, and protective factors) of Suicidality and Self-
harm in two bullying victim groups: Bivariate analysis 

Variables Traditional bullying (n=543, 
25.6%) 

Cyberbullying (n=256, 
12.1%) 

Suicidality  Self-harm Suicidality Self-harm 

n (%) n (%) n (%) n (%) 

Total  121 (22.3) 117 (21.6) 88 (34.4) 84 (32.8) 

Demographics      

Age     
14 to ≤15 35 (28.9) 36 (30.8) 27 (30.7) 26 (30.9) 
>15 to 17 86 (71.1) 81 (69.2) 61 (69.3) 58 (69.1) 
p-value 0.020 0.071 0.205 0.245 

Gender     
Boys 35 (28.9) 26 (22.2) 19 (21.6) 17 (20.2) 
Girls 86 (71.1) 91 (77.8) 69 (78.4) 67 (79.8) 
p-value <0.001 <0.001 0.001 <0.001 

Country of birth     

Australia 104 (85.9) 99 (84.6) 77 (87.5) 73 (86.9) 
Overseas 17 (14.1) 18 (15.4) 11 (12.5) 11 (13.1) 

p-value 0.825 0.487 0.890 0.735 

Area of residence     
Cities 72 (59.5) 74 (63.3) 50 (56.8) 51 (60.7) 
Regional/Remote 49 (40.5) 43 (36.8) 38 (43.2) 33 (39.3) 
p-value 0.818 0.478 0.080 0.435 

Household incomea     
Low 34 (28.1) 34 (29.1) 26 (29.6) 25 (29.8) 

Medium 63 (52.1) 56 (47.8) 45 (51.1) 37 (44.1) 
High 24 (19.8) 27 (23.1) 17 (19.3) 22 (26.2) 

p-value 0.160 0.419 0.148 0.506 

Family typeb     
Original  60 (49.6) 52 (44.4) 44 (50.0) 38 (45.2) 
Step/Blended/Others 61 (50.4) 65 (55.6) 44 (50.0) 46 (54.8) 
p-value 0.441 0.044 0.651 0.530 

Risk factors     

Parental psychological 
distress  

    

Low 6 (4.9) 5 (4.3) 3 (3.4) 3 (3.6) 
Moderate 13 (10.7) 14 (11.9) 10 (11.4) 12 (14.3) 
High 36 (29.7) 36 (30.8) 23 (26.1) 19 (22.6) 
Very high 66 (54.7) 62 (53.0) 52 (59.1) 50 (59.5) 
p-value <0.001 <0.001 <0.001 <0.001 

Stressful life events for 
family 

    

Yes 78 (64.5) 80 (68.4) 57 (64.8) 59 (70.2) 
No 43 (35.5) 37 (31.6) 31 (35.2) 25 (29.8) 
p-value 0.738 0.187 0.428 0.587 

Family functioning     
Good 90 (74.4) 92 (78.6) 65 (73.9) 61 (72.6) 
Poor 31 (25.6) 25 (21.4) 23 (26.1) 23 (27.4) 
p-value 0.040 0.492 0.152 0.085 

Family substance use      
Yes 46 (38.0) 55 (47.0) 33 (37.5) 34 (40.5) 

No 75 (62.0) 62 (53.) 55 (62.5) 50 (59.5) 
p-value 0.362 0.182 0.644 0.815 

Substance use in Child     
Yes 99 (81.8) 96 (82.1) 74 (84.1) 72 (85.7) 
No 22 (18.2) 21 (17.9) 14 (15.9) 12 (14.3) 
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Variables Traditional bullying (n=543, 
25.6%) 

Cyberbullying (n=256, 
12.1%) 

Suicidality  Self-harm Suicidality Self-harm 

n (%) n (%) n (%) n (%) 
p-value <0.001 <0.001 <0.001 <0.001 

Mental disorder in Child     
Yes 92 (76.0) 88 (75.2) 69 (78.4) 66 (78.6) 
No 29 (24.0) 29 (24.8) 19 (21.6) 18 (21.4) 

p-value <0.001 <0.001 <0.001 <0.001 

Psychosis in Child     
Yes 76 (62.8) 81 (69.2) 55 (62.5) 56 (66.7) 
No 45 (37.2) 36 (30.8) 33 (37.5) 28 (33.3) 
p-value <0.001 <0.001 0.001 <0.001 

Addictive to Internet and e-
games 

    

Yes 16 (13.2) 17 (14.5) 12 (13.6) 15 (17.9) 
No 105 (86.8) 100 (85.5) 76 (86.4) 69 (82.1) 
p-value 0.067 0.019 0.490 0.033 

Eating disorder      
Yes 47 (38.8) 41 (35.0) 34 (38.6) 31 (36.9) 
No 74 (61.2) 76 (65.0) 54 (61.6) 53 (63.1) 

p-value <0.001 <0.001 <0.001 0.001 

Sexual activity     
Yes 57 (47.1) 55 (47.0) 47 (53.4) 48 (57.1) 

No 64 (52.9) 62 (63.0) 41 (46.6) 36 (42.9) 
p-value <0.001 <0.001 <0.001 <0.001 

Protective factors     

Self-esteem     

Low 84 (69.4) 87 (74.4) 61 (69.3) 63 (75.0) 

High 37 (30.6) 30 (25.6) 27 (30.7) 21 (25.0) 

p-value <0.001 <0.001 0.085 0.003 

Positive mental health and 
resilience 

    

Yes 112 (92.6) 108 (92.3) 80 (90.9) 77 (91.7) 

No 9 (7.4) 9 (7.7) 8 (9.1) 7 (8.3) 
p-value <0.001 <0.001 0.006 0.026 

School connectedness     
Low 79 (65.3) 82 (70.1) 54 (61.4) 60 (71.4) 

High 42 (34.7) 35 (29.9) 34 (38.6) 24 (28.6) 

p-value 0.001 <0.001 0.458 0.003 

Sleep      
<8 hours 86 (71.1) 87 (74.4) 61 (69.3) 61 (72.6) 

8-12 hours 35 (28.9) 30 (25.6) 27 (30.7) 23 (27.4) 

p-value <0.001 <0.001 0.003 <0.001 

Note:  
aHousehold income: Low (<$52000), Medium ($52000-$129999) and High (>$130000) 
bFamily type: original families mean children are natural, adopted, or foster child of both parents, and 
no stepchild; other families include step, blended and children from families who are not natural, 
adopted, foster or step of either parent. 
Level of significance considered: p<0.001, p<0.01, p<0.05 

Relationship of suicidality and self-harm in bullying victims (traditional and cyber) 

with demographic, potential risk, and protective factors  

The bivariate analysis in Table 2 illustrates that children aged >15-17-years 

compared to other age-group were more likely to report suicidality and self-

harm in both bullying victim groups. While the percentages of girls reported 
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suicidality (78%) and self-harm (80%) in cyberbullying victims were slightly 

higher than those in traditional bullying victims (suicidality: 71% and self-harm: 

77%). Surprisingly, country of birth, area of residence, household income and 

family type did not have any differentiated significant impact on suicidality and 

self-harm in both bullying victim groups and hence did not considered in the logit 

models.  

In addition, the bivariate analysis demonstrates that children who had a history 

of substance use, a mental disorder, parental psychological distress, and an 

experience of sexual activity reported higher percentages of suicidality and self-

harm in cyberbullying victimization compared to traditional bullying with a p-

value of <0.001 (Table 2). While the percentages of children with psychotic 

symptoms and eating disorder reported more suicidality and self-harm in 

traditional bullying victims than among cyberbullying victims.    

Further, Table 2 shows that the percentages of children with positive mental 

health/resilience were slightly higher in reporting suicidality (93%, p<0.001) 

and self-harm (92%, p<0.001) among traditional bullying victims than in 

cyberbullying victims (suicidality: 90%, p=0.006; self-harm: 91%, p=0.026). 

While the proportions of high school connectedness and normal sleep hours/day 

were higher in reporting suicidality and self-harm in cyberbullying victims 

compared to traditional bullying victimization.  
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Table 3 Odds of risk factors associated with suicidality and self-harm among two 
bullying victim groups: Binary logit models. 

Variables Traditional bullying Cyberbullying  VIF3 

 Model 3a 
(Suicidality)  

Model 3b 
(Self-harm) 

Model 3c 
(Suicidality)  

Model 3d 
(Self-harm) 

 

 OR1 (95% CI2) OR (95% CI) OR (95% CI) OR (95% 
CI) 

 

Demographics      

Age (ref. 14 to ≤15)     1.17 
>15 to 17 1.13 (0.63, 

2.01) 
1.12 (0.62, 
2.04) 

1.41 (0.66, 
3.01) 

1.35 (0.62, 
2.92) 

 

Gender (ref. Boys)     1.07 
Girls 1.34** (0.78, 

2.27) 
2.44** (1.40, 
4.25) 

1.74** (0.85, 
3.57) 

1.87** 
(0.89, 3.90) 

 

Risk factors      

Parental psychological 
distress (ref. Low) 

    1.54 

Moderate  1.16 (0.41, 
3.29) 

1.43 (0.47, 
4.31) 

1.78 (0.42, 
7.39) 

2.03 (0.49, 
8.30) 

 

High 3.12* (1.18, 
8.24) 

3.40* (1.20, 
9.66) 

3.73 (0.95, 
14.57) 

2.23 (0.55, 
8.99) 

 

Very High 7.59*** (2.82, 
20.39) 

6.96*** 
(2.40, 20.13) 

10.45** (2.64, 
41.25) 

7.41** 
(1.86, 
29.49) 

 

Family functioning (ref. 
Good) 

    1.02 

Poor  1.10 (0.59, 
2.02) 

0.69 (0.35, 
1.31) 

0.73 (0.31, 
1.65) 

0.96 (0.41, 
2.22) 

 

Substance use in child 
(ref. No) 

    1.39 

Yes 1.34 (0.71, 
2.54) 

1.49 (0.77, 
2.89) 

1.03 (0.43, 
2.43) 

0.98 (0.40, 
2.38) 

 

Mental disorder in child 
(ref. No) 

    1.23 

Yes 3.78*** (2.22, 
6.42) 

3.52*** 
(2.04, 6.07) 

3.81*** (1.93, 
7.54) 

3.88*** 
(1.91, 7.85) 

 

Psychosis in child (ref. 
No) 

    1.21 

Yes 1.70* (1.01, 
2.85) 

2.68*** 
(1.58, 4.55) 

1.63 (0.82, 
3.22) 

2.29* (1.15, 
4.55) 

 

Addictive to Internet and 
e-games (ref. No) 

    1.06 

Yes 1.03 (0.47, 
2.27) 

1.37 (0.62, 
3.03) 

0.72 (0.27, 
1.90) 

1.47 (0.57, 
3.86) 

 

Eating disorder (ref. No)     1.13 
Yes 1.84* (1.05, 

3.23) 
1.27 (0.71, 
2.27) 

1.74 (0.82, 
3.67) 

1.30 (0.60, 
2.79) 

 

Sexual activity (ref. No)     1.31 

Yes 1.68 (0.94, 
3.02) 

1.57 (0.87, 
2.84) 

1.82 (0.87, 
3.82) 

2.42* (1.15, 
5.10) 

 

Hosmer-Lemeshow 
statistic4 (p-value) 

0.738 0.257 0.531 0.110  

Link test5 (OR for hat of 
the variable of prediction) 

1.04*** 0.89*** 1.04*** 1.00***  

Mean VIF (Max)     1.21 (1.54) 

Notes: 1OR = odds ratio; 2CI = confidence interval. Level of significance considered: p<0.001***, p<0.01**, p<0.05* 
3VIF (Variance Inflation Factor) = an indicator of measuring multicollinearity; as a rule of thumb, VIF >10 
indicates high correlation and VIF around 1 indicates no such correlation and regression can be conducted. 
4Hosmer-Lemeshow statistic (Goodness-of-fit test) = p-value of <0.05 indicates poor fit and p-value closer to 1 
indicate a good logistic regression model fit. 
5Link test (Model specification test) = hat of the variable of prediction for each model should be significant 
(p<0.05) to specify the model correctly 
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Risk factors associated with suicidality and self-harm in bullying victims 

(traditional and cyber)     

The results of binary logistic regressions determining the risk factors of 

suicidality and self-harm with bullying (traditional and cyber) victimization are 

shown in Table 3. Children with very high parental psychological distress (OR 

7.59, 95% CI=2.82-20.39), a mental disorder (OR 3.78, 95% CI=2.22-6.42), 

psychosis (OR 1.70, 95% CI=1.01-2.85) and eating disorder (OR 1.84, 95% 

CI=1.05-3.23) were more likely to experience suicidality in traditional bullying 

victims compared to their counterparts (Model 3a, Table 3). While presence of a 

mental disorder and parental psychological distress in children were 

respectively 3.81 times and 10.45 times more likely to report suicidality in 

cyberbullying victims (Model 3c, Table 3). Similarly, Model 3b and Model 3d in 

Table 3 shows the presence of parental psychological distress, mental disorder 

and psychosis in children is significantly associated with self-harm in both 

bullying victimizations. Girls were 2.44 times (95% CI=1.40-4.25) more likely to 

report self-harm than boys among traditional bullying victims, and in case of 

cyberbullying victims, children with sexual activity were 2.42 times (95% 

CI=1.15-5.10) more likely to self-harm than those who did not have any sexual 

experience.       

Protective factors associated with suicidality and self-harm in bullying victims 

(traditional and cyber) 

In Table 4, binary logit models were used to assess the association of protective 

factors with suicidality and self-harm in both bullying groups (traditional and 

cyber). Model 4a and Model 4c shows that children with lack of positive mental 

health/resilience (traditional bullying: OR 2.51, 95% CI=1.51-4.17 vs. 

cyberbullying: OR 2.73, 95% CI=1.42-5.76) were more likely to report suicidality 

compared to their counterparts. Children with <8 hours sleep/day (OR 1.91, 95% 

CI=1.18-3.06) were only found to significantly associated with suicidality in 

traditional bullying victims and not among the cyberbullying victims (Model 4a, 

Table 4). While Model 4b shows children with low self-esteem were 1.90 times 

(95% CI=1.15-3.13) more likely to experience self-harm only in traditional 

bullying victims (not in cyberbullying victims) than  
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Table 4 Odds of protective factors associated with suicidality and self-harm among two 
bullying victim groups: Binary logit models. 

Variables Traditional bullying Cyberbullying  VIF3 

 Model 4a 
(Suicidality)  

Model 4b 
(Self-
harm) 

Model 4c 
(Suicidality)  

Model 4d 
(Self-
harm) 

 

 OR1 (95% CI2) OR (95% 
CI) 

OR (95% CI) OR (95% 
CI) 

 

Demographics      

Age (ref. 14 to ≤15)     1.03 
>15 to 17 1.39 (0.86, 

2.22) 
1.12 (0.68, 
1.83) 

1.34 (0.73, 2.43) 1.14 (0.61, 
2.11) 

 

Gender (ref. Boys)     1.05 
Girls 2.40*** (1.51, 

3.81) 
3.62*** 
(2.19, 
5.99) 

2.72** (1.46, 
5.05) 

2.90** 
(1.51, 
5.54) 

 

Protective factors      

Self-esteem (ref. High)     1.24 
Low 1.53 (0.95, 

2.45) 
1.90* 
(1.15, 
3.13) 

1.32 (0.73, 2.38) 1.79 (0.96, 
3.33) 

 

Positive mental health 
and resilience (ref. 
Yes) 

    1.01 

No 2.51*** (1.51, 
4.17) 

2.32** 
(1.37, 
3.94) 

2.73** (1.42, 
5.26) 

2.41* 
(1.22, 
4.73) 

 

School connectedness 
(ref. High) 

    1.18 

Low 1.26 (0.79, 
2.00) 

1.62 (0.99, 
2.64) 

0.85 (0.47, 1.53) 1.70 (0.92, 
3.14) 

 

Sleep (ref. 8-12 
hours/day) 

    1.21 

<8 hours/day 1.91** (1.18, 
3.06) 

2.30** 
(1.39, 
3.80) 

1.78 (0.98, 3.21) 2.05* 
(1.10, 
3.80) 

 

Hosmer-Lemeshow 
statistic4 (p-value) 

0.136 0.827 0.420 0.346  

Link test5 (OR for hat of 
the variable of 
prediction) 

1.00** 1.26*** 1.39*** 1.42***  

Mean VIF (Max)     1.12 
(1.24) 

Notes: 1OR = odds ratio; 2CI = confidence interval.  
3VIF (Variance Inflation Factor) = an indicator of measuring multicollinearity; as a rule of thumb, VIF 
>10 indicates high correlation and VIF around 1 indicates no correlation and regression can be 
conducted. 
4Hosmer-Lemeshow statistic (Goodness-of-fit test) = p-value of <0.05 indicates poor fit and p-value 
closer to 1 indicate a good logistic regression model fit. 
5Link test (Model specification test) = hat of the variable of prediction for each model should be 
significant (p<0.05) to specify the model correctly. 
Level of significance considered: p<0.001***, p<0.01**, p<0.05* 

those with high self-esteem. Moreover, lack of positive mental health/resilience 

and inadequate sleep found to be significantly associated with self-harm in both 

traditional bullying and cyberbullying victims (Model 4b and Model 4d, Table 4).  
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Evaluating logit models 

Table 3 and Table 4 shows the results obtained from several regression 

diagnostic tests to ensure precise estimation. For example, the VIF with mean 

1.21 (Table 3) and 1.12 (Table 4) indicated no evidence of multicollinearity issue 

of the predictor variables. The Hosmer–Lemeshow statistics in Table 3 and Table 

4 showed no significant difference exists between the model and observed data 

(p>0.05), indicates well-fitted models. In addition, Linktest confirmed that each 

model was properly specified. Lastly, the area under ROC curves confirmed the 

satisfactory predictive power of each model (Figure 1).  

 

Figure 2 ROC Curves for model accuracy test 

Discussion  

The high prevalence of bullying (traditional and cyber) victims among a 

nationally representative sample of adolescents is troubling, particularly when 

previous studies2,31-33 have demonstrated the strong associations between 

bullying victimization and health risk behaviours – suicidality and self-harm in 

adolescents. Consistent with past research findings 16, this study found that the 
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percentages of reporting suicidality and self-harm in both types of bullying 

victims were high. Like the previous studies 34,35, girls were more often 

traditionally or cyber bullied than boys, and girls were also more likely to report 

suicidality and self-harm than boys. It also added to existing research by 

depicting strong associations of risk and protective factors with suicidality and 

self-harm among Australian adolescents involved in traditional bullying and 

cyberbullying victimization. 

In line with the results of previous studies conducted in the US 14 and China 16, 

several risk factors for suicidality and self-harm were identified in this study 

among bullying victims. For example, mental disorders (including depression 

and anxiety) were found to be the risk factors of suicidality and self-harm in 

victims of both bullying types, perhaps because mental health problems have a 

negative impact on an individual’s life assessments 36 and subsequently may 

increase the risk of suicidality and self-harm 7,37. This study also found that high 

to a very high level of parental distress was a risk factor for suicidality and self-

harm in both types of bullying victims; while other researchers 38,39 typically 

identified parent and family connectedness and social relationships as risk 

factors for adolescents’ suicidality and self-harm. Furthermore, it has been found 

that children who had eating disorders (in traditional bullying victims) and a 

history of sexual activity (in cyberbullying victims) were more likely to be 

respectively involved in suicidality and self-harm. Studies 39,40 suggested that 

individuals with eating disorders may confront social stigmatization and 

discrimination, which could cause depression in the victim and consequently 

increase the risk of suicidality and self-harm. Surprisingly, the results reported 

that a history of substance use among bullying victims (traditional and cyber) 

were not significantly associated with suicidality and self-harm. Though 

evidences indicated that bullying victims may use substances to deal with 

unpleasant emotions and then if their self-control was overwhelmed by a 

provocation caused by substance use, victims can be presented with suicidal and 

self-harming behavior16,41. Moreover, this study suggested that the addiction to 

the internet and/or electronic games was not a risk factor for suicidality or self-
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harm in bullying victims, which was inconsistent with the previous research 

finding7.          

The current research also revealed that positive mental health and resilience was 

significantly associated with a reduced risk of suicidality and self-harm in both 

types of bullying victims, and this was corroborated by the previous studies16, 

perhaps because adolescents tend to spend more time with friends and 

increasingly rely on support from friends at this age42. Moreover, although 

previous meta-analyses22,43 reported mixed results, this study found that 

adequate sleep (8-12 hours/day) was positively related with the reduced risk of 

suicidality and self-harm in bullying victims. One possible explanation is that 

insufficient sleep may play a role in impairing social connectedness and may 

subsequently increase depression in an individual and may lead to suicidality and 

self-harm22. Further, high level of self-esteem was found to be significantly 

associated with self-harm only in traditional bullying victims. While previous 

research suggested that self-esteem should be promoted and included in the 

preventive approaches for both suicidality and self-harm in both bullying 

victims16,39. Interestingly, the results did not find any significant association of 

school connectedness with suicidality and/or self-harm in any bullying victim 

groups, although a recent study conducted in the US reported that low school 

connectedness are a potential risk factor for bullying victimization42,44.  

Although the current study utilized a nationwide survey, providing converging 

evidence for risk and protective factors of suicidality and self-harm in bullying 

victims (traditional and cyber), the study has some limitations. This cross-

sectional data was restricted to 2125 children aged between 14- to 17-year-olds, 

and data were collected in the year between 2013-14; thus, caution should be 

exercised before generalizing these results in later years to other age groups (e.g., 

adults) and for the entire country of Australia. A further limitation of this study 

was the fact that the information related to bullying and health-risk behaviours 

(suicidality, self-harm) were self-reported, which always may carry the risk of 

the response or social desirability bias. This limitation was acceptable because 

information related to bullying and health-risk behaviours were sensitive and 

obtained privately from children without disclosing the answers to the 
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consenting parents. Further, the cross-sectional study design made it impossible 

to draw causal inferences or conclusions about the temporal relationship among 

study variables. Therefore, a longitudinal assessment of risk and protective 

factors associated with suicidality and self-harm should be considered among 

bullying victims. 

Given the magnitude and negative consequences of bullying victimization, better 

recognition, effective prevention and intervention are essential to prevent 

detrimental effects (including suicidality and self-harm) in adolescents' mental 

health, and to promote resilience among adolescents in order to reduce the 

burden of death by suicide, which is an important public health concern both in 

Australia and around the world 6,10,15,45. The study findings regarding risk factors 

indicated that intervention programs should target both traditional bullying and 

cyberbullying victims demonstrating problematic behaviour in efforts to prevent 

suicidality and self-harm. This study also detected some important protective 

factors, which should be reinforced and fostered by practitioners and 

policymakers to reduce suicidal and self-harming behaviour in both traditionally 

bullied and cyberbullied adolescents. Moreover, the present study indicated that 

further research is warranted on the longitudinal associations between bullying 

victimization and identified risk and/or protective factors in adolescents. 

Conclusion 

A significant number of traditionally bullied and cyberbullied adolescents 

reported suicidality and self-harm, demonstrating the importance of health-risk 

behaviours in bullying victims. Further, the results supported the belief that the 

risk of suicidality and self-harm should be monitored among adolescents being 

bullied. The risk and protective factors of suicidality and self-harm identified in 

the present study should be considered for the promotion of effective suicide and 

self-harm prevention and intervention programs in adolescent bullying victims.   

SO WHAT? 

What is Already known on this Topic? 

Evidence has shown that traditional bullying is associated with behavioural and 

mental health problems including suicidality and self-harm. However, studies 
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identifying and comparing the role of important risk/protective factors on 

suicidality and self-harm in both traditional bullying victims and cyberbullying 

victims among adolescents are lacking.    

What does this Article Add? 

The main strength of the study is that it provides nationwide survey estimates 

considering both traditional bullying and cyberbullying victimization among 

adolescents. In addition, the current study not only identifies but also compares 

different impacts of risk/protective factors on suicidality and self-harm between 

traditional bullying and cyberbullying victims among adolescents, which has not 

done in previous studies.  

What are the Implications for Health Promotion Practice or Research? 

As shown by this study, children with mental disorder, psychosis and parental 

psychological distress are important risk factors for suicidality and self-harm in 

traditional bullying victims as well as in cyberbullying victims. To promote health 

and reduce suicidal/self-harming behaviour, policies and strategies need to 

incorporate the early identification and reduction of mental disorder, psychosis, 

and parental psychological distress in bullying victim (both traditional and 

cyber) adolescents into mental health promotion programs. In addition, school-

based policies, such as early screening for bullying victims to provide mental 

health education (to increase self-esteem and resilience) can be integrated in the 

health promotion strategies to decrease the negative consequences such as 

suicidality and self-harm, and ultimately suicide in children and adolescents. 
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2.2 Study 2 - Bullying victimization, mental disorders, suicidality and self-

harm among Australian high schoolchildren: Evidence from nationwide 

data (Published in the Psychiatry Research Journal, Q1, IF: 2.474, SNIP: 
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2.3 Study 3 - Effect of mental disorders on the association between bullying 

victimization, suicidal ideation, and self-harm in Australian adolescents: A 

mediation analysis (Under 2nd Review in the Journal of Affective Disorders, 

Q1, IF: 4.226, SNIP: 1.673, Publisher: Elsevier) 

Abstract 

Purpose 

The mechanism underlying the correlation between bullying victimization, 

suicidal ideation and self-harm are not well understood. This study, therefore, 

aimed to investigate whether mental disorders (major depressive disorder, 

ADHD, conduct disorder and anxiety disorder) have mediating effect on the 

association between bullying victimization (traditional, cyber and both), suicidal 

ideation and self-harm.  

Methods 

Overall, 2522 Australian adolescents aged 12–17-year-olds (M =14.83; SD =1.72; 

51.6% boys) were analysed from a nationally representative cross-sectional 

survey: Young Minds Matter (YMM). A series of logistic regressions were 

employed using Baron and Kenny’s approach to test the mediating effect of each 

mental disorder on the relationship between bullying victimization, suicidal 

ideation, and self-harm. Further, the Sobel test used to estimate the indirect 

effect.  

Results 

About 18.3%, 0.5% and 12.3% of adolescents respectively experienced 

traditional, cyber and both bullying victimizations. The relationship between 

bullying victimizations (traditional only and both), suicidal ideation and self-

harm were mediated by major depressive disorder (p<0.05). Anxiety disorder 

mediated the association between traditional only and suicidal ideation (p<0.05). 

While ADHD and conduct disorder had no mediating effect on the association 

between bullying victimization (traditional, cyber and both), suicidal ideation 

and self-harm.  

Conclusion 

Depression and anxiety disorder play a mediating role in the association between 

bullying victimization, suicidal and non-suicidal self-harming behaviour. Thus, 

https://www.springer.com/journal/127/
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addressing such mental disorders among bullying victims is worthwhile to 

prevent suicidality and self-harm and ultimately suicide.  

Keywords 

Traditional bullying; Cyberbullying; Mental disorder; Suicidal ideation; Self-harm  
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1. Background 

Suicidal ideation and non-suicidal self-harm in adolescents are a serious public 

health concern and has contributed heavily to the burden of disease globally and 

in Australia (Ford, King, Priest, & Kavanagh, 2017; Kinchin & Doran, 2018; Patton 

et al., 2016). For instance, recent estimates showed that suicide rates among 10-

24 year-olds risen 56% in 2017 from 2007, and suicide is the second leading 

cause of death among this age group in the US (Curtin & Heron, 2019). While in 

Australia it is the topmost cause of death among 15-24 year-olds age group 

(AIHW, 2019; Kinchin & Doran, 2018). In Australia, the prevalence of suicidal 

ideation and non-suicidal self-harm in the past-12 months among 12-17-year-

olds was last nationally estimated to be 7.5% and 8%, respectively (Zubrick et al., 

2016a, 2016b). Since the rates of suicide and self-harm  have not changed 

significantly in the 5-year period between 2014 and 2018 in Australia (ABS, 

2019), these troubling statistics add to the urgent need to provide research 

evidence to determine the determinants of suicidal ideation and self-harm among 

the population. Evidence from previous research suggests that one of many 

potential predictors of suicidal ideation and self-harm in young adolescents is 

bullying victimization (Alavi, Roberts, Sutton, Axas, & Repetti, 2015; Bannink, 

Broeren, van de Looij–Jansen, de Waart, & Raat, 2014; Barzilay et al., 2017; Ford 

et al., 2017; Forsyth, Biggar Jr, & Chen, 2020; Hinduja & Patchin, 2010; John et al., 

2018; Thomas et al., 2016). For example, a recent study involving 83 countries 

reported that bullying victimization is one of the key determinants suicidal 

behaviours among school going children and adolescents (Tang et al., 2020).     

Bullying may be traditional (e.g., physical, verbal, relational) and cyber; is a 

repetitive and deliberately harmful act of aggression involving a power 

imbalance between perpetrator and victim (Barzilay et al., 2017; Espelage & Holt, 

2013; Hinduja & Patchin, 2010; Kowalski & Limber, 2013). Childhood bullying 

victimization is recognized as a major public health issue in developed worlds 

including Australia because of its high prevalence and its enduring contribution 

to mental health problems (Alavi et al., 2015; Forsyth et al., 2020; Goebert, Else, 

Matsu, Chung-Do, & Chang, 2011; Oexle et al., 2020; Schneider, O'donnell, Stueve, 

& Coulter, 2012). Studies in Canada and the Netherlands found that 
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approximately 10-30% of adolescents are frequently abused as victims, 

perpetrators, or both  (Alavi et al., 2015; Klomek, Sourander, & Gould, 2010). A 

study conducted in Australia reported that more than 13% of adolescents 

experienced bullying victimization (Thomas et al., 2017); while latest figures 

indicate that in the past 12 months at least one in four adolescents experienced 

bullying victimization throughout Australia (Ford et al., 2017). Given the 

increasing number of bullying victims, the harmful effects of bullying on victims 

needs to be investigated (Sampasa-Kanyinga, Roumeliotis, & Xu, 2014).  

However, the psychological mechanisms underlying the causal link between 

bullying victimization and suicidal ideation and non-suicidal self-harm are not 

clear. According to Agnew’s theory of deviance in social psychology, social ties 

and incidents cause an individual to commit acts of deviation such as suicidal 

ideation and self-harm (Agnew, 1992). Bullying victimization is one of the 

sources of strain, which can anger and upset the victim and thus make them more 

likely to be unearthed (Patchin & Hinduja, 2011; Wallace, Patchin, & May, 2005). 

It means that the victims of bullying are more vulnerable to suicide and to self-

harm than dealing with their bullying. Since depression and mental illnesses are 

well-known risk factors for suicide and non-suicidal self-harm (Quintana-Orts, 

Rey, Mérida-López, & Extremera, 2019; Zubrick et al., 2016a, 2016b), the bullying 

victims may first undergo episodes of mental health problems before moving into 

suicidal and self-harming behaviours (Figure 1).  

There is evidence that bullying precedes more adverse impacts on children with 

mental health issues, which may lead to extremely negative effects on mental 

wellbeing at adulthood (Jadambaa et al., 2020; Perren, Dooley, Shaw, & Cross, 

2010; Solberg & Olweus, 2003).  Evidence has also shown that bullying victims 

were often associated with low self-esteem, depression, anxiety and violent 

behaviours (Alavi et al., 2015; Barzilay et al., 2017; Forsyth et al., 2020; Jadambaa 

et al., 2020; Oexle et al., 2020). Several studies have also reported the association 

between traditional bullying, suicidal and self-harming behaviours in children 

and adolescents (Baiden & Tadeo, 2020; Bannink et al., 2014; Forsyth et al., 2020; 

John et al., 2018). However, not much research has been done so far to examine 

the effect of cyberbullying on psychological outcomes involving adolescents 
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(Messias, Kindrick, & Castro, 2014; Sampasa-Kanyinga et al., 2014). Some 

researchers suggest that cyberbullying tends to have similar consequences as 

traditional bullying; others believe cyberbullying can be more stressful than 

traditional one (Extremera, Quintana-Orts, Mérida-López, & Rey, 2018; Perren et 

al., 2010). Not Long Ago, an emerging research body has begun to relate 

cyberbullying with its psychopathology and negative outcomes such as suicidal 

ideation and self-harm in children and adolescents to understand the underlying 

mechanism (Extremera et al., 2018; Sampasa-Kanyinga et al., 2014). For example, 

few studies (Extremera et al., 2018; Goebert et al., 2011; Hemphill, Kotevski, & 

Heerde, 2015; Litwiller & Brausch, 2013; Schneider et al., 2012) reported that 

cyberbullying is associated with depression, anxiety, substance use, suicidal and 

self-harming behaviours among adolescents.   

 
Figure 1 Hypothesized mediational model to study the mediating effect of mental 
disorders on the relationship between bullying victimization, suicidal ideation, and self-
harm. 

Evidence mostly from the international literatures, has only documented the 

mediating role of depression on the relationship between traditional bullying 

victimization and suicidal behaviours (Bauman, Toomey, & Walker, 2013; 

Quintana-Orts et al., 2019). However, none of them have included both types of 

bullying (traditional and cyber), non-suicidal self-harm and other mental health 

disorders such as attention-deficit-hyperactivity-disorder (ADHD), conduct 

disorder and anxiety disorders as a mediator in their analysis. In Australia, 

studies mostly were state-wide focusing on individual types of bullying, risk 
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factors or mental health issues (Ford et al., 2017; Hemphill et al., 2015; Jadambaa 

et al., 2019). In addition, only a few studies presented Australian population-

based estimates regarding the association of bullying with mental health 

problems includes mental disorders, suicidal behaviours and self-harm in 

adolescents (Ford et al., 2017; Hemphill et al., 2015; Jadambaa et al., 2020). 

However, no study has investigated the mediating effect of mental disorders on 

the association between bullying victimization and health risk behaviours (i.e., 

suicidal ideation and self-harm) among Australian adolescent population. Thus, 

the effects of different types of bullying (traditional and cyber) victimization on 

suicidal ideation and self-harm concerning mental disorders in adolescent 

population are not clear.  This research gap shows an urgent need for 

understanding the interplay of bullying victimization, mental disorder, and 

health risk behaviours (suicidal ideation and self-harm) from policy perspective 

to prevent the risk of adolescent suicide. 

This paper is therefore, aimed to examine separately whether each mental 

disorder (major depressive disorder, ADHD, conduct disorder and anxiety 

disorder) is one of the mechanisms via which bullying affects suicidal ideation 

and self-harm in adolescents. In the current study, we tested a hypothesized 

mediation model (Figure 1) and predicted that certain mental disorders would 

mediate these relationships, while adjusting for potential sociodemographic 

covariates.  

2. Methods 

2.1. Data source  

This study analyzed a nationwide cross-sectional data from Young Minds Matter 

(YMM): the second Australian Child and Adolescent Survey of Mental Health and 

Wellbeing. The YMM survey was conducted in collaboration between The 

University of Western Australia (UWA), Roy Morgan Research and the Australian 

Government Department of Health (AGDH). It was ethically approved 

respectively from the Human Research Ethics Committees of AGDH and UWA 

(Hafekost et al., 2016; Lawrence et al., 2016).  
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A multi-staged, area-based sampling technique was used in the survey to ensure 

the proportional distribution of geographic areas and representativeness of the 

households across Australia. In the survey, the study participants (parents and 

children) were selected from households after obtaining informed written and 

verbal consent; where if more than one qualifying child resided in the household, 

a single child was randomly sampled. Overall, 6310 parents of 4-17 years-aged 

(55% of qualifying households) and 2967 adolescents of 11-17 years were 

participated in the study. Data were collected through face-to-face interviews by 

trained interviewers from parents using a structured questionnaire; while 

adolescents completed a computer-based self-reported questionnaire privately 

at home to provide information related to health-risk behaviours (e.g., bullying, 

mental disorders, suicidal ideation, self-harm, substance use, service use. A more 

detailed of the methods have been described elsewhere (Hafekost et al., 2016).  

2.2. Measures 

2.2.1 Suicidal ideation and self-harm (Outcome variables) 

In the YMM survey, the Standard High School questionnaires of the Youth Risk 

Behavior Survey (CDC, 2014) were utilized to asses suicidal behaviours 

(ideation) and self-harm only among 12-17 years aged adolescents (self-reported 

data), where all answers were kept confidential (Zubrick et al., 2016b). Suicidal 

ideation was assessed with the question: ‘During the past 12 months, did you 

ever seriously consider attempting suicide?’. While, regarding self-harm, the 

following question was asked: ‘Have you ever deliberately done something to 

yourself to cause harm or injury, without intending to end your own life?’ 

(Zubrick et al., 2016a, 2016b). All response options were coded 1 for ‘Yes’ and 0 

for ‘No’.  

2.2.2 Bullying (Independent variable) 

Items measuring bullying were collected from the Olweus Bully–Victim 

Questionnaire and from the Cyber Friendly Schools Project at Edith Cowan 

University, and were modified according to the YMM survey objectives (Cross et 

al., 2016; Thomas et al., 2017). Traditional bullying was considered ‘when people 

tease, threaten, spread rumours about, hit, shove, or hurt other people 
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repeatedly’ and cyberbullying was measured ‘when people use mobile phones or 

the internet to send nasty or threatening emails or messages, post mean or nasty 

comments or pictures on websites like Facebook, or have someone pretend to be 

them online to hurt other people repeatedly’. It was not considered bullying 

when two individuals of equal intensity or power discuss or battle each other 

amicably (Thomas et al., 2017). 

Adolescents were directly asked about traditional bullying and cyberbullying 

victimization using the following question: ‘In the past 12 months, have you ever 

been bullied or cyberbullied?’ with the listed bullying types: ‘Hit, kicked, or 

pushed around’, ‘Made fun of or teased in a mean and hurtful way’, ‘Lies, rumors 

or nasty stories were spread’, ‘Threatened or made afraid’, ‘Deliberately ignored, 

left out on purpose or not allowed to join in’, ‘Other young people stole things or 

from me, or broke or damaged my things deliberately’, ‘Teased about my race, 

the colour of my skin or my religion’, ‘Sent nasty messages by email, mobile 

phone, or on the internet’, ‘Nasty messages or pictures were sent about me to 

other young people via mobile phone, internet or email’, and ‘Nasty comments or 

pictures were sent or posted about me on websites (e.g. Facebook or Twitter)’ 

(Thomas et al., 2017). From the responses of the above questions, three 

dichotomous variables (Yes/No) were created for bullying victimization- 

traditional bullying only, cyberbullying only, and both traditional and cyber 

bullying, and coded as 0 for ‘No’ and 1 for ‘Yes’.  

2.2.3 Sociodemographic covariates 

The following socio-demographic covariates were included in the study: age (12 

to <15 and ≤15 to 17 years), gender (Boys/Girls), country of birth 

(Australia/Overseas), and location (major cities/regional and remote), attending 

school (Yes/No), family type (children from original biological parents/children 

from other parents like a step or blended), household income (<$52000 as 

low/$52000-$129999 as medium/>$130000 as high). For substance use, a 

dichotomous variable (Yes/No) was created and were measured using the 

questions: ‘Have you ever tried cigarette smoking, even one or two puffs?’; ‘Have 

you ever had at least one drink of alcohol, other than a few sips?’; ‘Have you ever 
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used illegal drugs, or sniffed petrol, glue, aerosol, paints, solvents or nitrous?’ 

(Lawrence et al., 2016). 

2.2.4 Mental disorders (Mediator)  

The Diagnostic Interview Schedule for Children IV (DISC-IV) were selected for 

the inclusion of mental disorders in the survey (APA, 2013; Fisher et al., 1993). 

Both parent-reported and child-reported module of YMM survey dataset were 

considered to identify the presence of mental disorders in the 12-months prior 

the survey. Mental disorders included: major depressive disorders, attention-

deficit hyperactivity disorder (ADHD), conduct disorder and anxiety disorder 

(i.e., covers modules for social phobia, separation anxiety disorder, generalized 

anxiety disorder and obsessive-compulsive disorder) (Hafekost et al., 2016; 

Lawrence et al., 2016). Response options for each category included ‘Yes’ (coded 

as 1) or ‘No’ (coded as 0). 

2.3. Statistical analysis 

In this study, the analysis was restricted to adolescents aged 12-17 years due to 

paucity of information on the outcome variable. Also, the ‘Don't know’ and ‘Prefer 

not to say’ responses were omitted. Finally, a total of 2166 adolescents were 

included in the analysis after combining self-reported child data and parent data 

to achieve study objectives.  

Data were analyzed using Stata/SE 14.1. Descriptive statistics were reported, and 

the significance of difference was calculated using the Pearson Chi-square test, 

which signified the strength of the bivariate relationships between these 

characteristics and reports of bullying victimization. Then, a series of 

multivariate logistic models were used to investigate the role of mediator (each 

mental disorder) on the associations of independent variables (traditional, cyber 

and both bullying victimization) with the outcome variables (suicidal ideation 

and self-harm). Potential confounders included in the analysis were age, gender, 

location, school grade, family type, household income, time spent on internet use 

and electronic gameplay and substance use by the child. It should be noted that 

survey weight was used in the analysis to adjust for the non-response or missing 

data on sociodemographic covariates.  
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2.3.1 Test for mediation 

The mediating role of mental disorders on the associations of bullying 

victimization with suicidal ideation and self-harm was examined using Barron 

and Kenny’s four-step approach 120, in which a series of regression analyses were 

conducted and significance of the odds was examined at each step. Figure 1 

shows the hypothesized mediation model for the study of the relationship 

between bullying victimization and suicidal ideation and self-harm. This is to 

note that in the mediation analysis, we only considered traditional bullying only 

and both bullying (traditional and cyber) victimization, and omitted 

cyberbullying only victimization as in this group no one reported suicidal 

ideation. The conditions necessary to investigate such a mediating relationship 

require: (i) a significant association between independent variables (traditional 

only and both bullying victimization) and dependent variables (suicidal ideation 

and self-harm) (Step 1 - Path C, Fig 1); (ii) a significant relationship between 

independent variables and assumed mediator (each mental disorder) (Step 2 - 

Path A, Fig 1); and (iii) a significant association between the assumed mediator 

and dependent variables (Step 3 - Path B, Fig 1), adjusting the potential 

covariates  except specific mental disorder for the model. Based on the significant 

findings from Steps 1-3, the final regression model was carried out. In Step 4 

(Path C’), the inclusion of a mediator (specific mental disorder) as control, 

resulting in the reduction of the significance or magnitude of the relationship 

between independent variables (traditional only and both bullying victimization) 

and dependent variables (suicidal ideation and self-harm) indicates that it is the 

mental disorder that triggers suicidal ideation (rather than direct effects of 

bullying). That is, bullying affects suicidal ideation and self-harm via a mental 

disorder.  

However, since the Baron and Kenny’s approach tends to miss some true 

mediation effect such as Type II errors (MacKinnon, Fairchild, & Fritz, 2007), it is 

suggested to calculate the indirect effect and test it for significance. In this study, 

the Sobel test (Sobel, 1982) was used to estimate the indirect effect of bullying 

victimization on suicidal ideation and self-harm through a mental disorder and 

for its significance. In this study, according to the Sobel approach, a product is 
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formed by multiplying two coefficients together, the partial regression effect for 

assumed mediator (mental disorder) predicting dependent variable (suicidal 

ideation and self-harm), and the simple coefficient for the independent variable 

(bullying victimization) predicting assumed mediator (mental disorder). The 

strength of the associations between the bullying victimization, suicidal ideation 

and self-harm was estimated by means of adjusted odds ratios (AOR) and 95% 

confidence intervals. 

3. Results 

3.1 General information 

Table 1 shows the sample distribution of socio-demographic characteristics 

among bullying victimizations (traditional bullying victims only, cyberbullying 

victims only and both bullying victims). Of the 2522 sample participants, 18.3% 

experienced traditional bullying victimization only (N=461), 0.5% reported 

cyberbullying only (N=13) and 12.3% (N=310) reported both bullying 

victimization (Traditional and Cyber) in the past 12 months. A higher proportion 

of girls (16.9%) experienced both bullying victimizations, while the percentage 

among boys was 8.1%, and children from both age groups experienced 

traditional bullying only compared to other bullying groups. Children from 

regional/remote areas were more likely to be victims of traditional bullying only, 

and 15.6% of children from step/blended families were reported to be a victim 

of both bullying. A higher proportion of children who had a history of substance 

use (17.6%, <0.001) experienced both bullying victimizations compared to 

traditional bullying victims only and cyberbullying victims only. Country of birth, 

schooling, the family income had no relation with any types of bullying 

victimizations. 

3.2 Mental disorder, Suicidal ideation, and Self-harm  

Figure 2 presents the prevalence of each mental disorder, suicidal ideation, and 

self-harm by each bullying victimization group (traditional only, cyber only and 

both). Among the children who experienced both bullying, nearly 45% reported 

suicidal ideation, almost 29% reported self-harm and 35% diagnosed with major 

depressive disorder followed by anxiety disorder (12.9%), ADHD (8.1%) and 
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conduct disorder (3.6%). While in the traditional bullying victims only, the 

prevalence of mental disorders, suicidal ideation and self-harm were 

comparatively lower. However, surprisingly, no one reported suicidal ideation in 

the cyberbullying victims, and the percentages of ADHD (15.4%) and anxiety 

disorder (15.4%) was high among those who only reported cyberbullying 

victimization.      
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Table 1 Sample distribution (Adolescents aged 12-17-year-olds) 

Characteristics Total  
n (%) 

Traditional 
Bullying Only* (%) 

Cyberbullying 
Only^ (%) 

Both Traditional & 
Cyber (%) 

Total 2522 
(100.0) 

461 (18.3) 13 (0.5) 310 (12.3) 

Age     
12 to <15 1247 

(49.4) 
22.5 0.4 12.3 

≥15 to 17 1275 
(50.6) 

14.2 0.6 12.2 

p-value  <0.001 0.427 0.930 

Gender     
Boys 1301 

(51.6) 
19.7 0.5 8.1 

Girls 1221 
(48.4) 

16.8 0.6 16.9 

p-value  0.061 0.694 <0.001 

Country of Birth      
Australia 2168 

(85.9) 
18.5 0.6 12.6 

Overseas 354 
(14.1) 

16.7 0.0 10.5 

p-value  0.397 0.144 0.255 

Location     
Cities 1627 

(64.5) 
17.0 0.7 11.7 

Regional/Remote 895 
(35.5) 

20.6 0.1 13.4 

p-value  0.028 0.036 0.206 

Schooling     
No 210 (8.3) 16.7 0.5 14.8 
Yes 2312 

(91.7) 
18.4 0.5 12.1 

p-value  0.528 0.934 0.255 

Family typea     
Original  1493 

(59.2) 
17.4 0.3 10.1 

Step/Blended/Others 1029 
(40.8) 

19.5 0.9 15.6 

p-value  0.176 0.037 <0.001 

Family incomeb     
Low 589 

(23.4) 
20.4 0.7 14.4 

Medium 1183 
(46.9) 

18.1 0.4 12.2 

High 750 
(29.7) 

16.9 0.5 10.8 

p-value  0.264 0.775 0.131 

Substance use by the childc 
No 1399 

(55.5) 
20.4 0.6 8.1 

Yes 1123 
(44.5) 

15.7 0.5 17.6 

p-value  0.002 0.659 <0.001 

Notes:  
- aFamily type: original families mean children are natural, adopted, or foster child of both parents, and 
no stepchild; other families include step, blended and children from families who are not natural, 
adopted, foster or step of either parent. 
- bHousehold income: Low (<$52,000), Medium ($52,000-$129,999) and High (>$130,000). 
- cEver seriously try cigarette smoking, drink alcohol, cannabis, or any other illegal drugs. 
- *Traditional bullying: Following questions were considered to code as 1 (Yes) and 0 (No), "Hit, kicked, 
or pushed around; Made fun of or teased in a mean and hurtful way; Lies, rumours or nasty stories were 
spread; Threatened or made afraid; Deliberately ignored, left out on purpose or not allowed to join in; 
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Characteristics Total  
n (%) 

Traditional 
Bullying Only* (%) 

Cyberbullying 
Only^ (%) 

Both Traditional & 
Cyber (%) 

Other young people stole things or from me, or broke or damaged my things deliberately; Teased about 
my race, the colour of my skin or my religion."; 
- ^Cyberbullying: Following questions were considered to code as 1 (Yes) and 0 (No), "Sent nasty 
messages by email, mobile phone, or on the internet; Nasty messages or pictures were sent about me to 
other young people via mobile phone, internet or email; Nasty comments or pictures were sent or 
posted about me on websites (e.g., Facebook or Twitter)” 

3.3 Crude association between bullying victimization (traditional, cyber and 

both), suicidal ideation and self-harm 

Table 2 depicts crude associations between bullying victimization (traditional 

only, cyber only and both) with suicidal ideation and self-harm. Victims of 

traditional bullying only and both bullying incurred a significantly higher risk of 

suicidal ideation (traditional bullying only: COR 1.42, 95% CI: 1.07-1.89; both 

bullying: COR 7.30, 95% CI: 5.51-9.68), and self-harm (traditional bullying only: 

COR 1.17, 95% CI: 0.81-1.70; both bullying: COR 6.15, 95% CI: 4.48-8.45) 

compared to those adolescents who had not reported such threats. 

 
Figure 2 Prevalence (%) of mental disorders, suicidal ideation, and self-harm among 
bullying victims 

3.4 Mediation analysis 

A series of multivariate logistic regression analyses were performed, controlling 

potential covariates (age, gender, location, family type, substance use by the 

child) and the findings related to only mediation were summarized in Table 3.  
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Table 2 Crude associations of bullying victimization (traditional, cyber and both 
bullying) with suicidal ideation and self-harm. 

 COR (95% CI) p-value 

Traditional bullying Only   

Suicidal ideation 1.42 (1.07, 1.89) 0.013 

Self-harm 1.17 (0.81, 1.70) 0.391 

Cyberbullying   

Suicidal ideation - - 

Self-harm 0.41 (0.06, 2.72) 0.357 

Both Traditional & Cyber   

Suicidal ideation 7.30 (5.51, 9.68) <0.001 

Self-harm 6.15 (4.48, 8.45) <0.001 

COR = Crude odds ratio; CI = confidence interval   

The regression odd ratio of the Path C between the independent variables 

(traditional bullying victimization only and both bullying victimization), and 

suicidal ideation was significant (p<0.01), while self-harm only found to be 

significantly (p<0.001) associated with both bullying victims. In Path B, among 

four mental disorders (mediator), only major depressive disorder and anxiety 

disorder found to be significantly associated with suicidal ideation and self-harm. 

Moreover, Path A in Table 3 shows that children who reported both bullying 

victimization and traditional bullying victimization only were respectively 3.40 

(95% CI, 2.48-4.66) and 1.47 (95% CI, 1.04-2.08) times more likely to develop a 

major depressive disorder than those who had not reported any bullying 

victimizations. Anxiety disorder was only found to significantly associated with 

traditional bullying victims only (AOR 1.46, 95% CI, 1.02-2.09). Finally, the main 

effect of traditional bullying only and both bullying victimization on suicidal 

ideation and self-harm (not for traditional only victims) was significantly 

decreased in only most of the cases after controlling for specific mental disorders 

(Path C’, Table 3). Hence, according to the criteria of Baron and Kenny’s approach, 

we can conclude from the Table 3 that major depressive disorder has the 

mediating effect on the relationship of bullying victimization (traditional victims 

only and both bullying) with suicidal ideation and self-harming behaviours. 

Further, anxiety disorder found to be a significant mediator on the association 

between traditional bullying victims only and suicidal ideation. While ADHD and 

conduct disorder has no mediating effect on the association between bullying 

victimization, suicidal ideation, and self-harm. 
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Table 3 Mediation analyses using Baron and Kenny's approach 

Path A (BV → MDs) Traditional 
bullying Only  
AOR (95% CI) 

Both (Traditional + Cyber) 
AOR (95% CI) 

 

MDD 1.47* (1.04, 2.08) 3.40*** (2.48, 4.66)   
ADHD 1.29 (0.85, 1.94) 1.40 (0.83, 2.38)   
CD 1.72 (0.80, 3.68) 1.85 (0.73, 4.66)   
AD 1.46* (1.02, 2.09) 1.39 (0.95, 2.04)   

Path B (MDs → SI & SH) Major depressive 
disorder 
AOR (95% CI) 

ADHD 
AOR (95% CI) 

Conduct 
disorder 
AOR (95% CI) 

Anxiety 
disorder 
AOR (95% CI) 

Suicidal ideation 8.39*** (6.25, 
11.28) 

1.21 (0.71, 2.05) 1.55 (0.73, 
3.32) 

2.22*** (1.56, 
3.16) 

Self-harm 8.83*** (6.38, 
12.22) 

0.96 (0.51, 1.84) 1.00 (0.37, 
2.71) 

2.15*** (1.40, 
3.30) 

Path C (BV → SI & SH) Traditional 
bullying Only  
AOR (95% CI) 

Both (Traditional + Cyber) 
AOR (95% CI) 

 

Suicidal ideation 1.65** (1.22, 2.22) 5.16*** (3.83, 6.94)   
Self-harm 1.46 (0.98, 2.18) 3.85*** (2.72, 5.44)   

Path C' (BV → SI & SH) Traditional 
bullying Only  
AOR (95% CI) 

Both (Traditional + Cyber) 
AOR (95% CI) 

 

Suicidal ideation     
SIa 1.54** (1.09, 2.18) 4.18*** (2.90, 5.87)   
SIb 1.64** (1.21, 2.21) 5.14*** (3.82, 6.92)   
SIc 1.63** (1.21, 2.20) 5.14*** (3.81, 6.92)   
SId 1.62** (1.20, 2.18) 5.12*** (3.78, 6.94)   
Self-harm     
SHa 1.35 (0.87, 2.07) 2.65*** (1.79, 3.93)   
SHb 1.46 (0.98, 2.18) 3.86*** (2.72, 5.46)   
SHc 1.47 (0.98, 2.19) 3.85*** (2.72, 5.44)   
SHd 1.43 (0.96, 2.14) 3.77*** (2.65, 5.34)   

Sobel Test† p-value    
Traditional BV → MDD → SI 0.026    
Both BV → MDD → SI <0.001    
Traditional BV → MDD → SH 0.027    
Both BV → MDD → SH <0.001    
Traditional BV → AD → SI 0.012    

Notes: - BV= Bullying Victimization; MDs= Mental disorders (MDD, ADHD, CD and AD); SI= Suicidal Ideation; SH= 
Self-harm; AOR = Adjusted odds ratio; CI = Confidence interval.   
- All Model adjusted for age, gender, location, family type, substance use by the child. 
- Path A: BV (Traditional only and Both) is the independent variable and specific MDs (Major depressive 
disorder/ADHD/Conduct disorder/Anxiety disorder) is the outcome variable. 
- Path B: MDs (Major depressive disorder/ADHD/Conduct disorder/Anxiety disorder) is the independent variable, 
and SI and SH is the outcome variable. 
- Path C: BV (Traditional only and Both) is the independent variable, and SI and SH is the outcome variable.  
- Path C': BV (Traditional only and Both) is the independent variable, and SI and SH is the outcome variable; Here, OR 
from regression model adjusted for the specific MDs (Major depressive disorder/ADHD/Conduct disorder/Anxiety 
disorder) 
- SIa. Estimating the mediating effect of major depressive disorder on the relationship between BV and SI 
- SIb. Estimating the mediating effect of ADHD on the relationship between BV and SI 
- SIc. Estimating the mediating effect of conduct disorder on the relationship between BV and SI 
- SId. Estimating the mediating effect of anxiety disorder on the relationship between BV and SI 
- SHa. Estimating the mediating effect of major depressive disorder on the relationship between BV and SH 
- SHb. Estimating the mediating effect of ADHD on the relationship between BV and SH 
- SHc. Estimating the mediating effect of conduct disorder on the relationship between BV and SH 
- SHd. Estimating the mediating effect of anxiety disorder on the relationship between BV and SH 
- †Sobel test: Indirect effect of mediation and its significance was estimated by multiplying two regression 
coefficients together, the partial regression effect for MDs (Major depressive disorder/ADHD/Conduct 
disorder/Anxiety disorder) predicting SI and SH, and the simple coefficient for BV predicting MDs. Note that the 
Sobel test was performed only for those variables who fulfilled all the criteria of Baron and Kenny's approach. 
- Survey weight-adjusted 
- ***p<0.001, **p<0.01, *p<0.05 considered significant 

Finally, the Sobel test was performed only for those variables who fulfilled all the 

criteria of Baron and Kenny’s approach to test the indirect effect of mediation 

(Type II error) and found a significant mediatory role of major depressive 
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disorder (p<0.05) on the association between bullying victimization (traditional 

only and both) suicidal ideation and self-harm among 12-17-year-olds children. 

The mediation analysis also revealed that traditional bullying victimization 

affects suicidal ideation and self-harm via anxiety disorder (p<0.05).    

4. Discussion 

This research validated and expanded findings found in previous US and 

Canadian studies (Goebert et al., 2011; Hinduja & Patchin, 2010; Schneider et al., 

2012) and indicated that bullying victims (traditional only or both traditional and 

cyber) are at risk of certain mental disorders such as major depressive disorder 

and anxiety disorder, which in turn initiates suicidal and self-harming behaviours 

among children and adolescents.   

In Australia, the prevalence of traditional bullying only, cyberbullying only and 

both bullying was respectively around 19%, 0.5% and 12% in children aged 12-

17 years, which corroborated the previous studies conducted in other developed 

countries, including Australia (Ford et al., 2017; Jadambaa et al., 2019; Litwiller 

& Brausch, 2013; Messias et al., 2014; Thomas et al., 2017).  In consistent with 

past research, the study found that girls were more likely to be cyber bullied 

compared to boys; as cyberbullying is web-based and girls may communicate 

with each other more frequently than boys through text, social media, and email 

(Barzilay et al., 2017; Messias et al., 2014; Sampasa-Kanyinga et al., 2014). Like 

other studies, substance use among bullying victims found to be congruent 

(Litwiller & Brausch, 2013; Thomas et al., 2016).  

The present study also estimated that the prevalence of major depressive 

disorder (35.2%), ADHD (8.1%), anxiety disorder (12.9%), conduct disorder 

(3.6%), suicidal ideation (44.2%) and non-suicidal self-harm (28.7%) in 

adolescents who experienced both traditional bullying and cyberbullying 

victimization, and found that the figures were consistent with previous studies 

(Bannink et al., 2014; Ford et al., 2017; Jadambaa et al., 2019; Thomas et al., 2016; 

Thomas et al., 2017). Although, research suggests that major depressive disorder 

and anxiety disorder were among the most commonly diagnosed mental disorder 

in bullying victims in Australia (Jadambaa et al., 2020; Slade et al., 2007), 

surprisingly, our study found that ADHD also commonly occurs among 
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cyberbullying victims only. However, the rates of mental disorders were found to 

be less frequent among the cyberbullied adolescents than only traditionally 

bullied victims (Bonanno & Hymel, 2013). Moreover, traditionally bullying 

victims only were found to be more involved in suicidal ideation and self-harming 

behaviours compared to cyberbullying victims only, although several studies 

reported that cyberbullying victimization may have more chances to be involved 

in suicidal ideation and self-harm than traditional bullying victimization (Alavi et 

al., 2015; Klomek et al., 2010).             

In accordance with existing research, the results showed that being bullied 

(traditional only and both bullying, not cyber only) is significantly associated 

with the higher risk of developing suicidal ideation and non-suicidal self-harm 

among adolescents (Hong, Kral, & Sterzing, 2015; Tang et al., 2020). This can be 

due to the fact that being bullied is stressful, which can cause multiple 

psychopathological changes, including extreme depression, consequently 

suicidal ideation and/or self-harm (Baiden & Tadeo, 2020; Ford et al., 2017). 

In the current study, the mediating role of major depressive disorder on the 

association of traditional bullying only and both bullying victimization with 

suicidal ideation and self-harm is found to be congruent with previous studies 

(Baiden, Stewart, & Fallon, 2017; Bauman et al., 2013; Sampasa-Kanyinga et al., 

2014). This may be because depressive symptoms may affect moods, 

interpersonal relationships and performance in school or among peers, which 

triggers the risk of suicide and /or self-harm (Hong et al., 2015; Lewinsohn, 

Rohde, & Seeley, 1994). However, Espelage and Holt (2013) found minimal effect 

of depression on the association between bullying victimization and suicidal 

ideation and/or self-harm among the US children. Another study involving 10-

countries in Europe reported those depressive disorder alone does not have any 

mediating effect on the association between bullying victimization and suicidal 

ideation and/or self-harm (Barzilay et al., 2017).  

Although only a few studies consider other mental disorders such as anxiety 

disorder, ADHD and conduct disorder as a mediator (Barzilay et al., 2017; Kim, 

Koh, & Leventhal, 2005); this study found that the effect of only traditional 

bullying victimization on suicidal ideation was mediated by anxiety disorder, 
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which was consistent with previous research findings (Hong et al., 2015).  This is 

may be due to the fact that the associations between bullying, anxiety, suicidal 

ideation remain elusive and traditional bullying victims only are vulnerable to 

anxiety which can lead to suicidal behaviours (Hong et al., 2015). Interestingly, 

the study did not find any mediating effect of ADHD and/or conduct disorder on 

the relationship between bullying victimization, suicidal ideation and self-

harming behaviours, although previous studies claimed that ADHD and conduct 

disorder alone can be a potential risk factor for suicidal ideation and self-harm 

(Chen, Chen, & Gau, 2019). While another study involving 10-countries in Europe 

reported that depressive disorder and/or anxiety alone do not have any 

mediating effect on the association between bullying victimization, suicidal 

ideation and self-harm (Barzilay et al., 2017).  

Since there are limited empirical evidence why bullying victimization (traditional 

only, cyber only or both) enhances the risk of suicidal ideation and self-harm 

among adolescents (Litwiller & Brausch, 2013); findings of the current study has 

some important implications for clinicians, psychologists, social workers, mental 

health practitioners and policy makers for preventing health risk behaviours 

such as suicidal ideation and self-harm not only in Australia but also globally. 

Assessment of adolescents with mental disorders can include a brief evaluation 

to determine any history of bullying; as it is acknowledged that the better 

integration of preventive measures in reliable measures is important if 

preventive strategies are to be effective (Cross et al., 2016; Thomas et al., 2017).  

The current study has some shortcomings. First, the cross-sectional study design 

limits to establish the temporal and causal relationship between bullying 

victimization, suicidal ideation and self-harm. Second, although self-reported 

data are strong indicators for risk behaviours such as bullying, suicidal and self-

harming behaviours; measurement error and social desirability bias are more 

likely to occur (Cornell & Bandyopadhyay, 2009). The survey covered a variety 

of subjects related to mental health and kept the response burden to a minimum, 

as much as possible. However, global bullying issues have enough psychometric 

properties and are often popular in population studies (Solberg & Olweus, 2003).  
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In conclusion, current population estimates demonstrate major depressive 

disorder has mediating effect on the relationship between bullying victimization 

(traditional only and both), suicidal ideation and self-harm among adolescents. 

Further, anxiety disorder mediated the association between traditional bullying 

victims only and suicidal ideation. Findings also suggest that understanding these 

relationships are pivotal for parents, teachers, practitioners, and policymakers to 

combat bullying and its related harm from policy perspectives. Results also 

emphasize the global need to address mental disorders among bullying victims 

to help prevent the risk of suicidality and self-harm in adolescents. 
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CHAPTER 3 – RESEARCH THEME II 

3.0 Overview 

Research Theme II - Assessing mental health services utilization among adolescents 

with behavioural and mental health issues, is described in Chapter 3 of this PhD 

thesis. Three studies (Study 4-6) are included in Research Theme II, which, 

assessed the effect of social determinants (demographic, socioeconomic, 

behavioural, psychological, biological etc.), bullying victimization and mental 

health problems (mental disorders, self-harm, and suicidality) in the utilization 

of mental health services among adolescents in Australia. Outline of each 

included studies in this theme are given below,  

• Study 4 explored whether traditional bullying and cyberbullying victims had 

access to mental health services, and estimated the effect of interaction 

between bullying, mental illness, self-harm, and suicidality on each service 

among children and adolescents. Results showed a significant association 

between bullying victimization and mental health services access; however, 

the number of users was limited. Surprisingly, only school service was only 

found to be significantly associated with the interaction between traditional 

bullying, self-harm and suicidality. This study indicated the need for future 

research on mental health services among children and adolescents with 

behavioural and mental health problems.  

• Study 5 identified the factors associated with mental health services in 

children and adolescents with mental disorder and suicidality. Findings of 

this study showed that children and adolescents who reported suicidality 

accessed more mental health services compared to those who diagnosed with 

a mental disorder, although the proportion of accessing mental health 

services is less than 50%. Study 5 also found girls, older age-group, children, 

and adolescents from low socioeconomic status and those who had a history 

of substance use accessed more services than their counterparts. In 

conclusion, this study suggests the need for future longitudinal research to 

address barriers that might restrict the use of mental health services in 

children with mental disorder and suicidality. 
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• Study 6 examined the relationship between suicidality and the use of mental 

health services by Australian children and adolescents, and whether service 

use influenced by the simultaneous presence of suicidality and mental 

illnesses. Findings of this study found that health services and online services 

were mostly preferred, while school and telephone services were among the 

least used services. This study also found that a small number of children and 

adolescents with suicidal behaviour are using mental health services, which 

is alarming for suicide prevention. Study 6 concludes that researchers and 

policymakers should focus the children and adolescents who reported 

suicidal behaviour for the promotion of effective suicide prevention and 

intervention program.  

Details of the above-conducted studies under Research Theme II are illustrated in 

the next pages of this Chapter 3. 
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3.1 Study 4 – Mental health services use among adolescent bullying victims 

in Australia: Results from a nationwide survey (Under 2nd review in the 

Children and Youth Services Review, Q1, IF: 1.870, SNIP: 1.104, Publisher – 

Elsevier) 

Abstract 

Background: 

Research supports a robust association between bullying, mental disorder, self-

harm, and suicidal ideation in adolescence; however, the relation between 

bullying victimization and access to mental health services is incompletely 

understood. This study investigated whether traditional and cyberbullying 

victimization were associated with access to mental health services in 

adolescents, and to test the interaction between bullying victimization with a 

mental disorder, self-harm, and suicidality on each service.    

Methods: 

Data analyses were conducted on 2218 Australian adolescents aged 12-17 years 

using the Young Minds Matter survey. Binary logistic regression models were 

employed to assess the odds of using mental health services (health, school, 

telephone and online) separately among traditional bullying and cyberbullying 

victims. Interaction terms – ‘bullying victimization and mental disorder’, 

‘bullying victimization and self-harm’, and ‘bullying victimization and suicidal 

ideation’, were included in the regression models to examine whether and to 

what extent service use is affected respectively among traditionally bullied and 

cyberbullied sample.    

Results: 

Overall, 27.6% and 11.2% of adolescents experienced traditional bullying and 

cyberbullying, respectively. Also, the percentages of any mental disorder (20.4%) 

and health-risk behaviours (self-harm - 7.6% and suicidal ideation - 8.3%) were 

significant among the sample. Although many bullying victims did not use any 

services, both bivariate and multivariate analyses showed a strong and 

significant association between bullying victimization (traditional and cyber) 

and access to mental health services. Adolescents who reported both traditional 
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bullying victimization and self-harm were found to be significantly associated 

with school service (p<0.05). School service was also significantly (p<0.05) used 

among those who experienced both traditional bullying victimization and 

suicidal ideation. Surprisingly, other interaction terms did not show any 

significant change on the service use among bullying victims.   

Conclusion: 

A limited number of bullying victims with or without mental health problems 

(mental disorder, self-harm and suicidal ideation) use mental health services.  

Further research is warranted to identify the barriers to service use and to 

promote service utilization in adolescent bullying victims in a way which 

prevents the effects of bullying timely. 

Keywords 

Traditional bullying; Cyberbullying; Mental disorder; Self-harm; Suicidal 

ideation; Mental health services 
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Introduction 

Bullying is a repetitive detrimental intentional insisted act between victim and 

perpetrator, which typically involves an imbalance in power (1, 2). It may be 

physical (threats and hitting), relational (social exclusion and spreading 

rumours), verbal (teasing, name-calling) and cyber (3, 4). Bullying in children 

and adolescents has been associated with various adverse consequences on 

social, physical and mental well-being, even in adulthood (5-7). Recent studies 

have identified bullying (traditional and cyber) victimization as a risk factor for 

mental disorders, suicidal behaviour and deliberate self-harm in children and 

adolescents (8-10). For example, Jadambaa, Thomas (8) reported that bullying 

victimization significantly contributes to the burden of mental disorders such as 

depression and anxiety disorder. Other studies estimated a threefold increase in 

suicidality among bullying victims compared to non-victims even after 

controlling the effects of depression and delinquency (11). Studies have reported 

that, besides traditional form of bullying, cyberbullying was also found to be 

positively associated with poor mental health including suicidality and self-harm 

in children and adolescents (12, 13). A meta-analysis found that cyberbullying 

victimization is  an important factor for suicidality than in traditional bullying 

victimization (16). In addition, studies claimed that cyberbullying victims 

experience more distressing symptoms compared to traditional bullying victims 

(12, 17).  

Bullying (traditional and cyber) constitutes a serious public health concern 

mostly in high-income countries, due to its high prevalence and its persistent 

contribution to mental health problems in children and adolescents (10, 18, 19). 

Several studies reported gender variation in experiencing different forms of 

bullying. For instance, boys were more involved in physical forms of bullying 

(e.g., hitting and shoving) while girls oppressed with relational social 

discriminations (e.g., social exclusion and rumours) (3, 20, 21). However, 

bullying in the form of name-calling, teasing, and intentional exclusion was 

commonly experienced by boys and girls (21). While a recent meta-analysis 

reported girls experience cyberbullying victimization more than the boys 

experience (22). The occurrence of bullying often follows a normal bell curve 
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across countries, starting in early elementary school age, peaking in the early 

secondary school age, and starting to decline in late adolescence (23-25). A study 

reported that about 32% of school-aged children across 38 European countries 

experienced bullying victimization (26) and another study in the UK reported 

that 21% of schoolchildren were being bullied (27). A meta-analysis using 80 

studies reported 36% bullying prevalence in children and adolescents (28), and 

shed light on the most effective timing for launching preventive initiatives. 

In Australia, a study conducted in Victoria reported that 31% of Victorian 

adolescents experienced verbal bullying, 11% experienced physical bullying, 

14% experienced social exclusion, and 18% oppressed of humour (29). Another 

study carried out in New South Wales and Victoria revealed a positive association 

between bullying at the age of 13 years and substance use at the age of 15 years 

(30). Other studies in Australia reported that about one in seven adolescents and 

one in four school-going children experienced frequent bullying (22, 31). Since a 

majority of the research on bullying in Australia is generated using state-level 

data by focusing specific forms of bullying and its associated risk factors such as 

cyberbullying, relational bullying, school environments, and intrinsic or extrinsic 

factors (32-35), it clearly demands population-based estimates.    

There are several ways to help children and adolescents to cope with bullying.  

For example, several studies reported parental monitoring, connectedness, and 

peer support as potential approaches to reduce suicidality and self-harm due to 

bullying (36-38).  However, other studies suggested gender-specific approaches 

(39) as research reported gender variation on experiencing different forms of 

bullying (3, 20). Other studies revealed that peer and family support may not be 

adequate to recover adolescents from their mental health traumas due to 

bullying, and suggested that children and adolescents involved in bullying should 

be regularly monitored to provide timely intervention from schools and/or 

community for mental health problems, suicidality and deliberate self-harm (40, 

41). In Australia, there are several active services such as health services, school 

services, telephone counselling services, and online services, which are provided 

to the adolescent who is victimized by bullying (42). A recent study in Australia 

reported that only 12.9% of adolescents who experienced suicidality had used 
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health services, and the proportion was even lower among adolescents with any 

of the four common mental health disorders – anxiety disorder, major depressive 

disorder, attention-deficit-hyperactivity disorder (ADHD) and conduct disorder 

(43, 44). 

However, little is known about the service access among bullied (traditional and 

cyber) children and adolescents; moreover, to the best of our knowledge, no 

study has investigated such use of services among Australian adolescents 

bullying victims. Therefore, this study, which used the second Australian Child 

and Adolescent Survey of Mental Health and Wellbeing -   Young Minds Matter 

(YMM), is timely in its examination of the probability of using mental health 

services among adolescents who experienced traditional bullying and 

cyberbullying victimization. Moreover, the study tested whether service use in 

bullying victims (traditional and cyber) affected by three interaction terms (i.e., 

bullying victimization with a mental disorder, bullying victimization with self-

harm and bullying victimization with suicidal ideation). In line with previous 

research findings (18, 44, 45), this study hypothesized that being a victim of 

bullying (traditional or cyber) is associated with the increased use of mental 

health services compared to non-bullying victims. Also hypothesized that 

simultaneous presence of poor health conditions (such as any mental disorder, 

self-harm, or suicidal ideation) and bullying victimization is associated with 

increased service use.  

Methods 

Data description 

The sample for this study is drawn from Young Minds Matter (YMM): the 2nd 

Australian Child and Adolescent Mental Health and Wellbeing Survey. YMM was 

a nationwide cross-sectional survey, conducted by Telethon Kids Institute in 

collaboration between the University of Western Australia (UWA), Roy Morgan 

Research and the Australian Government Department of Health in 2013-14. 

Since, previous research studies (46, 47) suggested that a huge proportion of 

adult populations with mental health problems had first onset of symptoms 

during childhood and/or adolescence; YMM tried to capture and provide updated 

comprehensive information on common mental health problems and changes in 
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service use among children and adolescents aged 4-17 years involving both 

parents and children (48-50).   

YMM applied a multi-stage, area-based random sampling technique to survey 

households of 4-17-year-olds in Australia. Initially, based on the 2011 Census of 

Population and Housing, 225 Statistical Area 1 (as specified by the Australian 

Bureau of Statistics) areas were chosen. Then to ensure proportional 

representation of geographic areas across Australia, areas were stratified by 

state/territory and metropolitan versus non-metropolitan (rural/regional) (48, 

51). In the survey, 6310 parents (55% of eligible households) of 4-17 aged 

children and adolescents were interviewed face-to-face to complete a structured 

Computer-Assisted Personal Interview (CAPI) questionnaire about one 

randomly selected child in the household. In addition, 2967 adolescents of 11-17 

years (89% of eligible households) voluntarily participated in the survey and 

completed Computer-Assisted Self Interview (CASI) questionnaire privately at 

home to provide detailed information regarding health risk behaviours such as 

substance use, bullying, self-harm, suicidality, and service use (48, 49). However, 

the survey excluded children and adolescents from the most remote areas, 

homeless children/adolescents, and children/adolescents living in any 

organizational care, and households where the interviews were not possible in 

English (48, 49). All study participants provided written informed consent before 

completing the validated questionnaires used in the survey. Moreover, the YMM 

survey followed the Deville and Sarndal (52) generalised ranking strategy for 

data weighting to not only represent the nationwide resident population for the 

age group 4-17 years in Australia but also to address potential response biases. 

A detailed description of the survey methodology can be found elsewhere (48-

51).    

Ethics  

The YMM survey was ethically approved by the respective Human Research 

Ethics Committees of the UWA and the Australian Government Department of 

Health (Project 17/2012). Since the YMM survey datasets and supporting 

documentations are stored by the Australian Data Archive (ADA) Dataverse 

repository (53), the author of this study obtained data access approval from ADA. 
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In addition, the author took ethical approval from the Human Research Ethics 

Committee (HREC) of the University of Southern Queensland (USQ), Australia for 

using YMM dataset for research and publications (HREC Approval No. 

H16REA205).  

The following variables were considered in the analysis to achieve the study 

objectives:  

Explanatory variables 

• Bullying – Bullying victimization was assessed using items from the 

Olweus Bully–Victim Questionnaire and the Cyber Friendly Schools Project 

conducted by the Edith Cowan University, and was modified according to the 

YMM survey purpose to incorporate bullying (traditional and cyber) 

victimization in adolescents aged 11-17 years (25, 44). Traditional bullying was 

described as “when people tease, threaten, spread, rumours about, hit, shove, or 

hurt other people over and over again” and cyberbullying was defined as “when 

people use mobile phones or the internet to send nasty or threatening emails or 

messages, post mean or nasty comments or pictures on websites like Facebook, or 

have someone pretend to be them online to hurt other people over and over again”. 

It was not considered as bullying when two individuals of similar power or 

command tease or pleasantly argue with each other. 

The adolescents were asked directly about whether they had been bullied over 

the past 12 months using following questions: “In the past 12 months, have you 

ever been bullied or cyberbullied?” with the bullying types listed below, “Hit, kicked, 

or pushed around”, “Made fun of or teased in a mean and hurtful way”, “Lies, 

rumours or nasty stories were spread”, “Threatened or made afraid”, “Deliberately 

ignored, left out on purpose or not allowed to join in”, “Other young people stole 

things or from me, or broke or damaged my things deliberately”, “Teased about my 

race, the colour of my skin or my religion”, “Sent nasty messages by email, mobile 

phone, or on the internet”, “Nasty messages or pictures were sent about me to other 

young people via mobile phone, internet or email”, and “Nasty comments or pictures 

were sent or posted about me on websites (e.g. Facebook or Twitter)”. For the 

analysis purpose, two distinct binary variables were created based on the 

responses of the questions related to traditional bullying victimization (coded as 
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1 for Yes and coded as 0 for No) and cyberbullying victimization (coded as 1 for 

Yes and coded as 0 for No). 

• Mental disorders – Presence of any mental disorders among adolescents 

in the previous 12 months before the survey was assessed by the diagnostic 

interview schedule for children and adolescents -version IV (DISC-IV) (45, 46). 

Mental disorders included:  major depressive disorder, attention-deficit 

hyperactivity disorder (ADHD), conduct disorder and anxiety disorder (includes 

social phobia, obsessive-compulsive disorder, separation and generalized 

anxiety) (43). In this paper, all response options for each disorder were 

combined to create a binary variable as the presence of any mental disorder – 

Yes (coded as 1) and No (coded as 0).   

• Self-harm and Suicidal ideation – Questions measuring self-harm and 

suicidal ideation were collected from the Standard High School questionnaires of 

the Youth Risk Behaviour Survey (47). Self-harm was assessed with “Have you 

ever deliberately done something to yourself to cause harm or injury, without 

intending to end your own life?” – Yes (coded as 1) and No (coded as 0); 

suicidality was examined with the question: “During the past 12 months, did you 

ever seriously consider attempting suicide?” – Yes (coded as 1) and No (coded as 

0) (48, 49). 

Outcome variable 

• Mental health service use – All consenting (both written and verbal) 

participants (parents and children) were interviewed about service use 

regarding behavioural and emotional problems in the previous 12 months (39, 

40). For this paper, we combined both parent data and self-reported child data 

to create a dichotomous variable for each service, and responses were coded as 

‘1’ for Yes and ‘0’ for No. Services included: (i) health service – provided by 

general practitioners, psychiatrists, psychologists, counsellors, psychotherapists, 

mental health nurses and/or social workers in any hospital or any mental 

healthcare facility, (ii) school service – provided at school or in any educational 

institution, (iii) telephone counselling service, (iv) online service.   
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Table 1 Sample characteristics, and by gender (n =2218) 

Variables Total  Boys Girls  p-value* 

  N=2218 n=1153 n=1065 () 

  % % %   

Age (Mean= 14.96, SD=1.74)         
≥15 years 61.8 51.1 48.9 0.306 

Country of Birth         

Australian 85.2 52.5 47.5 0.208 

Area of residence         

Regional/Remote 35.2 54.7 45.3 0.055 

Attending school         

Yes 91.9 52.1 47.9 0.634 

Parental education         

Diploma 36.9 50.8 49.2 0.598 

Year10/11 31.3 53.5 46.5   

Parental occupation         

Unemployed 23.5 50.3 49.7 0.376 

Household income1         

Medium 46.4 51.5 48.5 0.908 

High 29.9 52.6 47.4   

Internet Use2         

>2 hours/day 59.3 50.1 49.9 0.033 

Electronic games-play3         

>2 hours/day 20.7 75.0 25.0 <0.001 

Substance use4         

Yes 42.7 52.1 47.9 0.951 

Bullying victims         

Traditional bullying5 27.6 46.5 53.5 0.001 

Cyberbullying6 11.2 33.1 66.9 <0.001 

Mental disorder7         

Yes 20.4 49.3 50.7 0.207 

Self-harm8         

Yes 7.6 25.4 74.6 <0.001 

Suicidal ideation9         

Yes 8.3 31.2 68.9 <0.001 

Notes: *Pearson 2 test performed to examine gender differences 
1Household income: Low (<$52000), Medium ($52000-$129999) and High (>$130000) 
2Time usually spent on the computer, mobile or tablet, including accessing social media such as 
Facebook or Twitter, emailing, looking at websites or chatting online on a typical weekday; 
3Playing an Xbox or similar console, online, on a handheld device, computer, or mobile phone on a 
typical weekday; 
4Ever seriously try cigarette smoking, drink alcohol, cannabis or any other illegal drugs; 
5Traditional bullying victimization includes - Hit, kicked, or pushed around; Made fun of or teased in a 
mean and hurtful way; Lies, rumours or nasty stories were spread; Threatened or made afraid; 
Deliberately ignored, left out on purpose or not allowed to join in; Other young people stole things or 
broke or damaged things deliberately; Teased about race, the colour of skin or religion; 
6Cyberbullying victimization includes - Sent nasty messages or photos by email, mobile phone, or using 
the internet; Nasty texts, comments or pictures were sent or posted in the social media such as 
Facebook or Twitter; 
7It is the number (%) of children diagnosed with any of the following mental disorders - Attention 
Deficit Hyperactivity Disorder (ADHD) or Major depressive disorder or Anxiety disorder or Conduct 
disorder; 
8Self-harm is number (%) of children deliberately done something to themselves to cause harm or 
injury, without intending to end  their own life; 
9Suicidal ideation is the number (%) of children seriously considered attempting suicide in the past 12 
months.  
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Covariates 

Age (<15 years vs. 15 years or older), gender (Boys vs. Girls), Country of Birth 

(Australia vs. Overseas), area of residence (Cities vs. Regional/Remote), 

Attending school (No vs. Yes), internet use (2 hours/day vs. >2 hours/day), 

electronic gameplay (2 hours/day vs. >2 hours/day), substance use by the child 

(No vs. Yes) were incorporated as potential confounders in this study.  

Statistical analysis 

The following criteria were used for evaluating the samples (n = 2218) collected 

after the self-reported child data and the parent data have been merged to 

achieve study objectives. 

• The analysis was restricted to adolescents 12–17-year-olds to maintain 

age comparability across the survey as information related to 

suicidality/self-harm was restricted to 12-17 years age-group.  

• ‘Do not know’ and ‘Prefer not to say’ response categories were omitted 

during analyses. 

Descriptive statistics were used to describe the samples’ general characteristics 

of the study population. Differences in age, ethnicity, area of residence, schooling, 

internet use, electronic gameplay, substance use, bullying victimization 

(traditional and cyber), mental disorder, self-harm and suicidal ideation between 

boys and girls were estimated using the Pearson chi-square tests. Distribution of 

mental health services use was calculated using the total sample and chi-square 

tests were also conducted to test the significance of the association between main 

explanatory variable (bullying victimization – traditional and cyber) and the 

outcome variable (mental health services).  

Furthermore, binary logistic regression analysis was used to examine the 

association between bullying victimization (traditional and cyber) and mental 

health services use. Model 1 tested the association between bullying 

victimization (traditional and cyber) and mental health services, adjusting for 

covariates (i.e., age, gender, ethnicity, area of residence, internet use, electronic 

gameplay, and substance use). In Model 2, Model 3 and Model 4, mental disorder, 

self-harm, and suicidal ideation were respectively added to Model 1 to see the 
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changes in the odds of accessing mental health services among those who were 

traditionally bullied and cyberbullied. In addition, differences in services use for 

the two types of bullying (traditional and cyber) victimization were tested by 

adding three interaction terms – ‘bullying victimization and mental disorder’ in 

Model 2a, ‘bullying victimization and self-harm’ in Model 3a, and ‘bullying 

victimization and suicidal ideation in Model 4a to Model 2, Model 3 and Model 4, 

respectively.  

In addition, a correlation coefficient matrix of independent variables was 

estimated and the variance inflation factor (VIF) test was employed to detect the 

multicollinearity among the independent variables. Further, the model 

performance and assumption of each regression model was assessed by 

‘McKelvey & Zavoina Pseudo-R2’, one of the best estimator for the true R2 of the 

binary logit models (60), and by ‘Hosmer-Lemeshow Goodness-of-fit test’ (61), 

respectively. Lastly, for each logit model ‘Link test’ (62) was performed for 

testing the model specification. All analyses were conducted with Stata/SE 

Version 14.1. Odds ratios (OR) and their corresponding 95% CI were calculated.  

 

Figure 1 Distribution of mental health services (n=2218)

Notes: 
*Health service: When chidlren recieved any services from private, hospital, CAMHS, 
public mental health, headspace centre, community and/or any health professional in last 
12 months;
^School service: When children accessed any mental health realted counselling services in 
the school or in any educational institute 
‡Telephone service: When children recieved any service through phone or mobile
†Online service: When children used online services to recieve mental health support or 
counselling or to participae in a personalised assessment program
** The ‘Don't know’ responses were omitted.

17.5%

2.0%
3.1%

18.5%

Health* School^ Telephone‡ Online†
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Results 

Descriptive statistics 

The mean age of the sampled adolescents (n=2218) was 14.96 (SD 1.74); 51.1% 

were boys and 85.2% was of Australian ethnicity (Table 1). In total, 27.6% of the 

adolescent was a traditional bullying victim and 11.2% was a victim of 

cyberbullying. Girls were more likely to report bullying victimization than boys 

(traditional bullying: 53.5%, p=0.001 and cyberbullying: 66.9%, p<0.001). 

Compared with boys, girls significantly experienced more self-harm 

(χ2 = 51.62; p<0.002) and suicidal ideation (χ2 = 34.69; p<0.001).  

 

Figure 2 Mental health services use in bullying victims 
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Distribution of mental health services 

Figure 1 illustrates that approximately 18.5% of adolescents aged 12 to 17 years 

accessed online services, which was highest; followed by health services use 

(17.5%). While only 3.1% of the same aged children accessed telephone 

counselling services. Also, shows that school services were the least used service 

by children. 

Relationship between bullying victimization and mental health services 

The bivariate analysis between the use of mental health services and bullying 

victimization shows that children of cyberbullying victims were the highest 

proportion of those who used any mental health services compared to traditional 

bullying victims (47%, p<0.001 vs. 41.3%, p<0.001; Figure 2); which means a 

significant proportion (more than 50%) of only bullying victims had not used any 

services. In both bullying forms (traditional or cyber), around 50% of children 

who reported bullying victimization with a mental disorder, self-harm or suicidal 

ideation accessed health services, a percentage which was higher compared to 

other services. As expected, online services were more commonly used by 

cyberbullying victims compared to traditional bullying victims. Further, school 

services and telephone services were found to be the least used services among 

bullying victims regardless of reporting with a mental disorder, self-harm, or 

suicidal ideation. Figure 2 also shows that nearly 30% of those who reported the 

bullying (traditional or cyber) with a mental disorder, self-harm or suicidal 

ideation had not accessed any services, which is alarming. All the bivariate 

relationships in Figure 2 were significant with p<0.05. 

Multivariate associations between bullying victimization and mental health 

services 

A range of potential sociodemographic covariates such as age, gender, ethnicity, 

area of residence, schooling, household income, parental education, parental 

occupation, internet use, electronic gameplay and substance use, were adjusted 

in all the regression models to investigate the association between bullying 

(traditional and cyber) victimization and the use of mental health services. 

However, we only reported the results of our main variables of interests: bullying 



 

98 

 

victimization, mental disorder, self-harm, suicidal ideation and interaction terms 

- ‘bullying victimization and mental disorder’, ‘bullying victimization and self-

harm’, and ‘bullying victimization and suicidal ideation’, respectively in Table 2 

for traditional bullying and Table 3 for cyberbullying victims.
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Table 2. Odds of mental health service use among traditional bullying victims (Binary regression) 

  
Health Service School Service  Telephone Service Online Service Any Service 

AOR1 (95% CI2) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) 

3Model 1           
Traditional bullying (ref. No) 2.05**** (1.59, 2.63) 4.10**** (2.08, 8.08) 2.52** (1.45, 4.39) 1.76**** (1.36, 2.28) 1.76**** (1.41, 2.19) 
^McKelvey & Zavoina Pseudo-R2 0.987 0.994 0.994 0.989 0.991 
¥Hosmer-Lemeshow statistic (p-value) 0.227 0.161 0.963 0.648 0.978 
#Link test (OR for hat of service) 4.10**** 10.03*** 2.81* 1.72* 2.59**** 

4Model 2           
Traditional bullying (ref. No) 1.54*** (1.18, 2.02) 3.06*** (1.57, 5.96) 1.79* (1.02, 3.15) 1.58**** (1.22, 2.05) 1.83**** (1.46, 2.29) 
Mental disorder (ref. No) 6.51**** (4.96, 8.54) 5.20**** (2.63, 10.27) 4.85*** (2.76, 8.44) 1.86**** (1.46, 2.42) 4.06**** (2.82, 5.84) 
McKelvey & Zavoina Pseudo-R2 0.994 0.996 0.996 0.990 0.998 
Hosmer-Lemeshow statistic (p-value) 0.532 0.626 0.798 0.756 0.417 
Link test (OR for hat of service) 3.36**** 3.95** 2.30* 2.31*** 2.76**** 

5Model 3           
Traditional bullying (ref. No) 1.67**** (1.28, 2.19) 2.98*** (1.52, 5.86) 1.76 (0.97, 3.19) 1.49*** (1.14, 1.95) 1.79**** (1.43, 2.25) 
Self-harm (ref. No) 4.84**** (3.63, 6.98) 6.49**** (3.24, 12.97) 5.04*** (2.68, 9.48) 3.29**** (2.28, 4.77) 3.85**** (2.61, 5.67) 
McKelvey & Zavoina Pseudo-R2 0.990 0.994 0.994 0.990 0.988 
Hosmer-Lemeshow statistic (p-value) 0.862 0.397 0.896 0.798 0.208 
Link test (OR for hat of service) 3.02**** 4.99*** 2.93** 2.62**** 2.66**** 

6Model 4           
Traditional bullying (ref. No) 1.65**** (1.26, 2.17) 2.93*** (1.47, 5.81) 1.61 (0.85, 2.97) 1.40** (1.06, 1.85) 1.79*** (1.43, 2.25) 
Suicidal ideation (ref. No) 4.06**** (2.82, 5.86) 6.65**** (3.59, 12.31) 6.49*** (3.28, 12.83) 4.20**** (2.85, 6.19) 3.98*** (2.72, 5.82) 
McKelvey & Zavoina Pseudo-R2 0.989 0.995 0.994 0.991   
Hosmer-Lemeshow statistic (p-value) 0.881 0.117 0.767 0.687   
Link test (OR for hat of service) 3.18*** 7.67**** 2.29* 2.30****   

Interaction terms           
7Model 2a           

Traditional bullying (ref. No) 1.35 (0.94, 1.94) 2.01 (0.71, 5.62) 1.67 (0.73, 3.87) 1.56*** (1.14, 2.14.) 1.62*** (1.23, 2.12) 
Mental disorder (ref. No) 5.77**** (4.16, 7.99) 3.31** (1.02, 10.69) 4.61*** (2.31, 9.17) 1.82*** (1.28, 2.60) 3.58**** (2.61, 4.90) 
Traditional bullying*Mental disorder  

(ref. No traditional bullying and/or 
mental disorder) 

1.36 (0.80, 2.31) 2.24 (0.53, 9.48) 1.11 (0.36, 3.38) 1.05 (0.60, 1.85) 1.33 (0.81, 2.24) 
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Health Service School Service  Telephone Service Online Service Any Service 

AOR1 (95% CI2) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) 

McKelvey & Zavoina Pseudo-R2 0.994 0.995 0.995 0.990 0.991 
Hosmer-Lemeshow statistic (p-value) 0.957 0.888 0.740 0.771 0.946 
Link test (OR for hat of service) 3.06**** 3.03* 2.19* 2.29**** 2.52**** 

8Model 3a           

Traditional bullying (ref. No) 1.50*** (1.12, 2.00) 1.79 (0.76, 4.23) 1.56 (0.77, 3.16) 1.37** (1.02, 1.85) 1.69**** (1.34, 2.13) 

Self-harm (ref. No) 3.54**** (2.39, 5.22) 1.85 (0.51, 6.63) 6.75*** (3.26, 13.96) 3.79**** (2.52, 5.71) 3.38**** (2.29, 4.98) 
Traditional bullying*Self-harm  

(ref. No traditional bullying and/or self-
harm) 

1.51 (0.85, 2.68) 7.29** (1.53, 34.6) 0.94 (0.37, 2.39) 0.99 (0.51, 1.92) 1.37 (0.75, 2.51) 

McKelvey & Zavoina Pseudo-R2 0.990 0.994 0.995 0.991 0.989 
Hosmer-Lemeshow statistic (p-value) 0.918 0.983 0.881 0.353 0.200 
Link test (OR for hat of service) 2.97**** 2.68* 2.49** 2.49*** 2.71**** 

9Model 4a           
Traditional bullying (ref. No) 1.60*** (1.21, 2.14) 1.75 (0.72, 4.26) 1.47 (0.69, 3.15) 1.31* (0.97, 1.78) 1.73*** (1.36, 2.18) 
Suicidality (ref. No) 4.21**** (2.78, 6.37) 1.48 (0.28, 7.75) 6.34*** (3.28, 12.21) 3.39*** (2.25, 5.09) 3.62*** (2.44, 5.39) 
Traditional bullying*Suicidal ideation 

(ref. No traditional bullying and/or 
suicidal ideation) 

0.95 (0.53, 1.68) 9.21** (1.42, 59.54) 1.11 (0.43, 2.92) 1.30 (0.68, 2.45) 1.10 (0.60, 2.01) 

McKelvey & Zavoina Pseudo-R2 0.990 0.994 0.995 0.991 0.989 
Hosmer-Lemeshow statistic (p-value) 0.989 0.525 0.850 0.164 0.675 
Link test (OR for hat of service) 3.22**** 4.13*** 2.43* 2.43**** 2.74**** 
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Health Service School Service  Telephone Service Online Service Any Service 

AOR1 (95% CI2) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) 

Notes: 1AOR= Adjusted odds ratio, 2CI= Confidence interval  
3Model 1 is adjusted for sociodemographic factors; traditional bullying is the independent variable and mental health services are the outcome variables.  
4Model 2 is the same as Model 1, but also adjusted for Mental disorder 
5Model 3 is the same as Model 1, but also  adjusted for Self-harm 
6Model 4 is the same as Model 1, but also  adjusted for Suicidal ideation 
7Model 2a is the same as Model 2, but also includes Mental disorder*Traditional bullying interaction term (Presence of mental disorder and history of traditional bullying 
victimization in an individual) 
8Model 3a is the same as Model 3, but also  includes Self-harm*Traditional bullying interaction term (Presence of self-harming behaviour and history of traditional bullying 
victimization in an individual) 
9Model 4a is the same as Model 4, but also  includes Suicidal ideation*Traditional bullying interaction term (Presence of suicidal behaviour and history of traditional bullying 
victimization in an individual) 
^McKelvey & Zavoina Pseudo-R2, assess the fit of binary logit models. Range should be 0≤Pseudo-R2≤1  
¥Hosmer-Lemeshow statistic (Goodness-of-fit test) = p-value of <0.05 indicates poor fit and p-value closer to 1 indicate a good logistic regression model fit 

#Link test (Model specification test) = OR for hat of service for each model should be significant to specify the model correctly 
****p<0.001, ***p<0.01, **p<0.05, *p<0.1 considered significant; Survey weight adjusted 
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Table 2 shows in Model 1 that traditional bullying victims were respectively 2.05 

(95% CI, 1.59-2.63), 4.10 (95% CI, 2.08-8.08), 2.52 (95% CI, 1.45-4.39) and 1.76 

(95% CI, 1.36-2.28) times more likely to utilize health, school, telephone, and 

online services respectively compared to those who had not reported traditional 

bullying. Model 2 (i.e., mental disorders were adjusted with Model 1), Model 3 

(i.e., self-harm was adjusted with Model 1) and Model 4 (i.e., suicidal ideation was 

adjusted with Model 1) also showed that traditional bullying, mental disorder, 

self-harm and suicidal ideation are significantly associated with the use of any 

specific services compared to others.  In Model 2a, the simultaneous presence of 

traditional bullying and mental disorder on any service use was not found to be 

statistically significant most likely due to small numbers of adolescents who 

reported both traditional bullying victimization and mental disorder. However, 

the interaction of traditional bullying victimization with self-harm (in Model 3a) 

and with suicidal ideation (in Model 4a) was found to be significantly associated 

only with school services (p<0.05) compared to those who did not report 

traditional bullying victimization with self-harm and suicidal ideation, 

respectively. 

Similar findings were revealed for cyberbullying victims in terms of using mental 

health services in Table 3. For example, Model 1 demonstrates that cyberbullying 

victims were 1.99 times (95% CI: 1.47, 2.67; p<0.001) more likely to use any 

mental health services compared to those who were not cyberbullied. No 

significant interaction was found in Model 2a, Model 3a and Model 4a in 

cyberbullying victims. 

Evaluating logit models 

A correlation coefficient matrix of independent variables shows weak positive 

correlation with a value of 0.20 and the VIF with mean 1.26 (lowest 1.06 and 

highest 1.51) indicates there is no evidence of multicollinearity. Table 2 and 

Table 3 shows the results obtained from model performance test and model 

fitness test to ensure precise estimation. For instance, the Hosmer–Lemeshow 

Goodness-of-fit tests for each model were not statistically significant (p>0.05), 

and McKelvey & Zavoina Pseudo-R2 value for each model was less than 1, 
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indicates models were well fitted. Further, the Link test ensured that each binary 

logit model was properly specified.
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Table 3. Odds of mental health service use among cyberbullying victims (Binary regression) 

  
Health Service School Service  Telephone Service Online Service Any Service 

AOR1 (95% CI2) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) 
3Model 1           

Cyberbullying (ref. No) 1.83*** (1.31, 2.54) 5.32**** (2.69, 10.50) 3.25*** (1.62, 6.54) 1.87*** (1.33, 2.62) 1.99**** (1.47, 2.67) 
^McKelvey & Zavoina Pseudo-R2 0.984 0.993 0.994 0.988 0.979 
¥Hosmer-Lemeshow statistic (p-value) 0.109 0.241 0.107 0.941 0.755 
#Link test (OR for hat of service) 4.11*** 17.38**** 2.97* 2.25** 3.13**** 

4Model 2           
Cyberbullying (ref. No) 1.19 (0.80, 1.77) 3.72*** (1.84, 7.52) 2.09* (0.97, 4.51) 1.62** (1.16, 2.26) 1.50** (1.08, 2.08) 
Mental disorder (ref. No) 6.84**** (5.18, 9.03) 5.20**** (2.55, 10.63) 4.75**** (2.62, 8.61) 1.91**** (1.48, 2.46) 4.18**** (3.27, 5.35) 
McKelvey & Zavoina Pseudo-R2 0.994 0.995 0.995 0.989 0.991 
Hosmer-Lemeshow statistic (p-value) 0.609 0.643 0.578 0.769 0.064 
Link test (OR for hat of service) 3.01**** 3.79** 2.06* 2.91**** 2.52**** 

5Model 3           
Cyberbullying (ref. No) 1.28 (0.88, 1.88) 3.54*** (1.59, 7.86) 2.04* (0.95, 4.35) 1.44** (1.00, 2.09) 1.55*** (1.12, 2.16) 
Self-harm (ref. No) 5.32**** (3.66, 7.73) 6.27**** (2.79, 14.09) 4.91**** (2.64, 9.09) 3.40*** (2.35, 4.95) 4.36**** (3.01, 6.32) 
McKelvey & Zavoina Pseudo-R2 0.989 0.994 0.994 0.990 0.986 
Hosmer-Lemeshow statistic (p-value) 0.178 0.985 0.988 0.151 0.678 
Link test (OR for hat of service) 2.97**** 3.22** 3.00** 2.79**** 2.81**** 

6Model 4           
Cyberbullying (ref. No) 1.19 (0.81, 1.74) 3.10*** (1.41, 6.81) 1.66 (0.78, 3.53) 1.25 (0.86, 1.81) 1.42** (1.03, 1.95) 
Suicidal ideation 4.53**** (3.14, 6.55) 6.07**** (3.03, 12.15) 6.36**** (3.35, 12.05) 4.40**** (2.97, 6.52) 4.14**** (2.81, 6.11) 
McKelvey & Zavoina Pseudo-R2 0.988 0.994 0.994 0.991 0.986 
Hosmer-Lemeshow statistic (p-value) 0.994 0.706 0.508 0.502 0.794 
Link test (OR for hat of service) 3.31**** 5.63*** 2.62** 2.48**** 2.85**** 

Interaction effects           
7Model 2a           

Cyberbullying (ref. No) 1.69** (1.03, 2.76) 2.98 (0.78, 11.35) 2.99* (0.98, 9.09) 1.16 (0.74, 1.82) 1.62** (1.09, 2.41) 
Mental disorder (ref. No) 7.54**** (5.63, 10.11) 4.71**** (1.99, 11.16) 5.33**** (2.81, 10.17) 1.66*** (1.23, 2.23) 4.32**** (3.28, 5.69) 

Cyberbullying*Mental disorder  
(ref. No cyberbullying and/or mental 
disorder) 

0.53* (0.27, 1.07) 1.40 (0.29, 6.83) 0.60 (0.17, 2.13) 2.05 (0.97, 4.30) 0.82 (0.42, 1.62) 
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Health Service School Service  Telephone Service Online Service Any Service 

AOR1 (95% CI2) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) 
McKelvey & Zavoina Pseudo-R2 0.994 0.995 0.996 0.989 0.991 
Hosmer-Lemeshow statistic (p-value) 0.260 0.773 0.796 0.542 0.190 
Link test (OR for hat of service) 3.32**** 3.35** 2.38* 2.31*** 2.56**** 
      

8Model 3a           

Cyberbullying (ref. No) 1.04 (0.66, 1.64) 2.67 (1.01, 7.04) 1.58 (0.59, 4.23) 1.27 (0.86, 1.89) 1.35* (0.96, 1.91) 
Self-harm (ref. No) 4.28**** (2.98, 6.15) 4.70*** (1.91, 11.51) 6.37**** (3.27, 12.41) 3.97**** (2.73, 5.78) 3.98**** (2.78, 5.69) 

Cyberbullying*Self-harm  
(ref. No cyberbullying and/or self-harm) 

1.45 (0.70, 2.99) 1.72 (0.51, 5.82) 1.13 (0.36, 3.51) 0.96 (0.45, 2.07) 1.15 (0.56, 2.41) 

McKelvey & Zavoina Pseudo-R2 0.989 0.994 0.995 0.991 0.987 
Hosmer-Lemeshow statistic (p-value) 0.969 0.879 0.977 0.442 0.730 
Link test (OR for hat of service) 3.13**** 3.71*** 2.76** 2.69**** 2.85**** 

9Model 4a           
Cyberbullying (ref. No) 1.14 (0.72, 1.80) 2.41* (0.84, 6.91) 1.38 (0.46, 4.10) 1.16 (0.75, 1.78) 1.27 (0.87, 1.84) 
Suicidality (ref. No) 4.52**** (3.10, 6.60) 4.33*** (1.61, 11.65) 6.06**** (3.18, 11.57) 3.71**** (2.57, 5.38) 3.71**** (2.58, 5.33) 
Cyberbullying*Suicidal ideation  

(ref. No cyberbullying and/or suicidal 
ideation) 

1.05 (0.53, 2.09) 1.96 (0.55, 6.98) 1.39 (0.42, 4.59) 1.29 (0.60, 2.79) 1.49 (0.71, 3.11) 

McKelvey & Zavoina Pseudo-R2 0.989 0.994 0.995 0.991 0.987 
Hosmer-Lemeshow statistic (p-value) 0.960 0.871 0.972 0.186 0.958 
Link test (OR for hat of service) 3.24**** 4.02** 2.77** 2.61**** 2.81**** 
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Health Service School Service  Telephone Service Online Service Any Service 

AOR1 (95% CI2) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) 
Notes: 1AOR= Adjusted odds ratio, 2CI= Confidence interval  
3Model 1 is adjusted for sociodemographic factors; Cyberbullying is the independent variable and mental health services are the outcome variables.  
4Model 2 is the same as Model 1, but also adjusted for Mental disorder 
5Model 3 is the same as Model 1, but also  adjusted for Self-harm 
6Model 4 is the same as Model 1, but also  adjusted for Suicidal ideation 
7Model 2a is the same as Model 2, but also includes Mental disorder*Cyberbullying interaction term (Presence of mental disorder and history of traditional bullying victimization in 
an individual) 
8Model 3a is the same as Model 3, but also  includes Self-harm*Cyberbullying interaction term (Presence of self-harming behaviour and history of traditional bullying victimization 
in an individual) 
9Model 4a is the same as Model 4, but also  includes Suicidal ideation*Cyberbullying interaction term (Presence of suicidal behaviour and history of traditional bullying 
victimization in an individual) 
^McKelvey & Zavoina Pseudo-R2, assess the fit of binary logit models. Range should be 0≤Pseudo-R2≤1  
¥Hosmer-Lemeshow statistic (Goodness-of-fit test) = p-value of <0.05 indicates poor fit and p-value closer to 1 indicate a good logistic regression model fit 

#Link test (Model specification test) = OR for hat of service for each model should be significant to specify the model correctly 
****p<0.001, ***p<0.01, **p<0.05, p<0.1 considered significant; Survey weight adjusted 
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Discussion 

The Australian government has invested in large-scale mental health programs 

to combat mental health issues and its consequences among children and 

adolescents (63). This initiative was inspired by the fact that most Australian 

adolescents with mental disorders and health risk behaviours (self-harm and 

suicidal ideation) do not use mental health services as needed (43, 44). In 

addition, only a few studies in Australia have looked at the frequency and 

indicators of mental health services utilisation among adolescents with mental 

disorders and suicidality (42, 43, 64). Although prior research has linked 

traditional bullying and cyberbullying with mental disorder, self‐harm, and 

suicidality among adolescents (8, 10, 12), data on the use of mental health 

services among adolescents who are bullied is scarce. Hence, the present study 

fills the gap in the literature by examining the relationship between bullying 

victimization (traditional and cyber) and mental health services use among 

adolescents in Australian context. Furthermore, this research studied whether 

the concurrent experience of bullying victimization and mental disorder/health-

risk behaviours (self-harm and suicidality) in adolescents affect service use. 

In the current study, the prevalence of traditional bullying and cyber-bullying 

among adolescents aged 12-17 years in Australia was found to be around 27% 

and 11% respectively, which was almost similar to the previous studies 

conducted in Australia (22, 65). Consistent with other studies, it found that not 

only were girls more likely to be bullied, with a wider gap was observed between 

girls and boys who were victimized online (52). A possible explanation is because 

girls are more likely to be victims of relational, indirect bullying or bullying that 

is less confrontational, all of which can occur easily using social media or 

electronic platforms used predominantly by girls (50). 

In addition, results of the study suggested that adolescents with bullying 

(traditional or cyber) victimization were more likely to use health services and 

online service, which is corroborated by previous research studies (43, 68) 

conducted among adolescents with behavioural and mental health issues. The 

benefits of online mental health service include ease of access, reduction in 

stigma by promoting anonymity and confidentiality and increased emotional 
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safety amongst others (69, 70). A study among Australian schoolchildren 

experiencing psychological distress also revealed a preference for online 

counselling where they were more likely to discuss sensitive topics (71). Data 

also found that school service and telephone service were least used by 

adolescent bullying victims and/or with behavioural and mental health issues, 

which is similar to the past findings (42-44).  Though evidence suggested school-

based programmes provided children/adolescents with more resources by not 

only removing barriers to accessing service in the traditional system, but also by 

reducing the stigma associated with seeking mental health service, resulting in 

improved clinical outcomes (43, 72).  

Furthermore, consistent with findings from previous studies (18, 45), our 

findings indicated that bullying (traditional and cyber) victimization significantly 

increases the use of mental health services compared to non-bullying victims, 

even after controlling for several potential covariates. This may be due to the fact 

that childhood or adolescence bullying victimization has some negative impacts 

on health and wellbeing such as mental disorders, self-harm and suicidal 

ideation, which can push people to use mental health services (45). While 

another study claimed that that formal help-seeking (e.g. from school and health 

care professionals) was rare among bullying victims, regardless of the presence 

or absence of health risk behaviours (self-harm and suicidal ideation) (73). 

Moreover, the findings of the present study indicated that adolescents who 

simultaneously experienced traditional bullying victimization with self-harming 

and suicidal behaviour were respectively 7.29 times and 9.21 times more likely 

to use school service compared to adolescents with no traditional bullying and 

no self-harm or suicidal ideation. This finding was substantiated by previous 

studies, as school-based mental health services were found to be effective in 

preventing and treating mental health problems including bullying, mental 

disorder, self-harm and suicidality (43, 74, 75). For example, school-based 

mental health programs such as FRIENDS, The Youth Aware of Mental Health 

Program and Good Behaviour Game were found to be respectively efficacious in 

reducing mental disorders, self-harm/suicidality and behavioural problems in 

Australian adolescents (76). However, cyberbullied adolescents with experience 
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of mental disorder, self-harm or suicidal ideation did not show any statistically 

significant result in using any mental health services. In addition, results 

indicated that still a significant portion of adolescent bullying victims with mental 

disorder and health risk behaviours did not seek any service, which is alarming 

for prevention of serious consequences of bullying victimization including 

suicide.These findings reiterates the need of more evidence to affirm the 

effectiveness of mental health services among bullying victims with health risk 

behaviours. 

Limitations 

The current study uses a robust sampling technique to represent national sample 

for the age group 4-17 years in Australia; however, it has some limitations that 

are worth mentioning. First, data related to health risk behaviours (e.g. substance 

use, bullying, self-harm and suicidality) are mostly based on self-report and may 

be vulnerable to recall bias and response bias (85). Second, our sample included 

only the age-group 12-17 years and did not include Aboriginal adolescents as 

YMM was only conducted among non-Aboriginal children and adolescents in 

Australia. Thus, this result may not be generalizable to Aboriginal adolescents 

and other age-groups such as adults. Third, some important factors such as 

duration, waiting times, and previous encounters with accessed services, were 

not included in the study, which may be significant barriers to service use. Fourth, 

this research is also restricted in that it did not investigate whether service use 

enhanced adolescent mental health issues, academic performance, or social 

functioning. Finally, the cross-sectional nature of the data prohibits evaluation of 

temporality and causality of the observed association between bullying and 

mental health service use. 

Conclusion 

Bullying victimization and access to service use were intimately linked; however, 

many adolescents did not use any services despite being bullied with 

simultaneous experience of mental disorder, self-harm, or suicidality. In-depth 

research is warranted to understand the quality of service received by bullied 

adolescents with or without mental health problems. More study is needed 

among bullying victims for designing and promoting appropriate interventions 
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via online, telephone, and/or school-based programs so that the consequences of 

bullying victimization can be prevented timely among these high-risk 

adolescents.     
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3.3 Study 6 - Suicidality, mental disorder, and the utilization of mental 
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CHAPTER 4 – RESEARCH THEME III 

4.0 Overview 

Research Theme III - Measuring socioeconomic inequality in behavioural and 

mental health problems and the utilization of mental health services in adolescents, 

is illustrated in Chapter 4 of this thesis. Two studies (Study 7 and Study 8) are 

included in Research Theme III, which investigate the socioeconomic inequality 

in behavioural and mental health problems and mental health services utilization 

among adolescents in Australia. It further estimates the contribution of social 

determinants in the inequality of mental health services utilization. Summary of 

each included studies in this theme are given below,  

• Study 7 examined whether socioeconomic inequalities exist in bullying 

victimization, mental disorder, and health risk behaviours (self-harm and 

suicidality) among children and adolescents in Australia. This study found 

that adolescents from economically worse-off families reported more 

bullying victimization, mental disorder, and suicidal ideation in contrast to 

children from economically sound families. From the policy perspective, this 

study also highlighted the need for focusing the low socioeconomic group to 

reduce social disparities in behavioural and mental health issues in children 

and adolescents.  

• Study 8 investigated socioeconomic inequalities in the use of mental health 

services in Australian adolescents aged between 13-17 years. Also, estimated 

the contribution to the assessed socioeconomic disparity from possible 

determinants of mental health services. This study found pro-poor inequality 

in health services use and pro-rich inequality in online service utilization. 

Study 8 also showed that social determinants such as age, gender, education, 

the family type had some contribution to the estimated inequality. Results of 

this study indicated the need for addressing inequalities in the utilization of 

mental health services among children and adolescents to ensure universal 

health coverage.    

Details of the above-conducted studies under Research Theme III are described 

in the next pages of this Chapter 4. 
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4.1 Study 7 - An estimation of socioeconomic inequality in behavioural and 

mental health-related problems among Australian adolescents: Using 

concentration index approach (Under-review in PLOS One, Q1, IF: 2.740, 

SNIP: 1.205, Publisher - Public Library of Science) 

Abstract 

Purpose: 

To measure income-based and geographical area-based inequality in 

behavioural (bullying) and mental health-related problems (mental disorders, 

self-harm and suicidality) among Australian adolescents.  

Design: 

A cross-sectional observational study. 

Setting: 

Young Minds Matter: a nationwide mental health survey in Australia 

Subjects: 

Adolescents aged 12-17-years (n = 2521). 

Measures: 

Outcome variables included bullying, mental disorders, self-harm, and suicidal 

ideation. Socioeconomic rank variables were equivalized household income 

quintiles and area-based Index of Relative Socioeconomic Advantage and 

Disadvantage (IRSAD) quintiles. 

Analysis: 

The Erreygers’s corrected concentration index (CI) approach. 

Results: 

The overall prevalence among these study participants was bullying 

victimization (31.1%), mental disorder (22.9%), self-harm (9.1%) and suicidal 

ideation (8.5%). The CIs were statistically significant for bullying victimization 

(CI=-0.049, p=0.020), mental disorders (CI=-0.123, p=<0.001) and suicidal 

ideation (CI=-0.049, p=0.047), implying pro-poor socio-economic inequalities. 
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Conclusion: 

Adolescents from economically worse-off families experienced more behavioural 

and mental health-related problems compared to those from economically 

better-off families. This has implications for prevention strategies and 

government policy to promote health and provide equitable healthcare facility. 

Keywords 

Bullying; Mental disorder; Self-harm; Suicidal ideation; Inequality; Children 
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Introduction 

Globally, socioeconomic inequality has become one of the most widely debated 

topics in social sciences, public health research and has broad implications for 

policy formation (Bloom, 2011; Reiss, 2013; WHO, 2013). Low socioeconomic 

factors have widespread repercussions not only of adults but on children’s 

education outcomes, health, and wellbeing (Reiss et al., 2019).  

An analysis of socioeconomic inequalities of children and adolescent health 

across 34 high-income countries between 2002-2010, showed that mental and 

physical health issues increased during this period (Elgar, Craig, Boyce, Morgan, 

& Vella-Zarb, 2009; Elgar et al., 2013). Additionally, it was noted that larger 

differences in socioeconomic status (SES) were associated with impaired 

physical activity and psychological disorders (Elgar et al., 2013). Reiss’s review 

of 52 papers, demonstrated the linkage of SES and children and adolescent’s 

mental health problems but also highlighted the need for further in-depth 

analysis of the socio-determinants of mental health (Reiss, 2013). As inequality 

worsens, children psychological and physical symptoms got worse. Evidence 

suggested that mental health issues are reported as an end state, that is affected 

by socioeconomic factors and inequality (Morasae et al., 2012; Viner et al., 2012). 

In contrast, it is also reported mental health problems not only lead families 

toward poverty but also mediates relationship between health and 

socioeconomic inequality (Morasae et al., 2012; WHO, 2013). Moreover, it is 

found that because of social stigma and prejudice individuals with mental health 

issues often confront with violated human rights and with many being denied 

socioeconomic and cultural rights, which are thought to be attributable for the 

social inequality (WHO, 2013). However, a limited understanding of the potential 

determinants of mental health research particularly among children and 

adolescents makes it difficult to plan appropriate public health interventions to 

deal with social disparities (WHO, 2013). 

Limited studies explored the severity of socioeconomic inequalities on children 

and adolescents’ health and wellbeing. However, inequalities in health outcomes 

have been observed in both developed and developing countries (Marmot et al., 

2008; Van Doorslaer & O’Donnell, 2011). Ongoing research has shown 
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associations between income and depression or suicidal behaviour, and 

delinquency as well as internally and externally directed violence during 

childhood including traditional bullying and cyberbullying (Hong, Knapp, & 

McGuire, 2011; Jarjoura, Triplett, & Brinker, 2002; Mok et al., 2018; Najman et al., 

2010). Worldwide, suicide is the second most common cause of death among 

young people resulting in a large human cost and lost productivity (WHO, 2012, 

2013). Increasingly, research supports the notion that socioeconomic issues 

during childhood impact not only childhood development but also predicts 

future adversities including mental health disorders (Galobardes, Lynch, & 

Smith, 2008; Poulton et al., 2002), self-directed harm (Galloway & Skardhamar, 

2010; Page, Saumweber, Hall, Crookston, & West, 2013) including suicidality 

(Mok et al., 2018), delinquency (Najman et al., 2010) and externalized violence in 

the form of bullying (Mok et al., 2018). A Netherlands study (Weinberg, Stevens, 

Duinhof, & Finkenauer, 2019) found that parental socioeconomic status, 

adolescent subjective SES, and adolescent educational level where important 

indicators of inequalities in adolescent mental health. A Canadian study 

examined the association between cyberbullying, school bullying with suicidal 

ideation among middle and high school students and found significant links 

among these (Sampasa-Kanyinga, Roumeliotis, & Xu, 2014). Other studies found 

similar links between school bullying and suicide (H. H.-s. Kim & Chun, 2020; Y. 

S. Kim, Koh, & Leventhal, 2005). 

Worldwide, mental health disorders account for a considerable percentage of the 

global burden of disease (mental, neurological and substance use disorders 

accounting for 13%, depression accounting for 4.3% of the global burden in 

2004) (WHO, 2013). In 2010, the global direct and indirect economic cost of 

mental disorders were estimated to be US$2.5 trillion and are expected to double 

by 2030 (Bloom, 2011), illustrating the need for better prevention measures. In 

2013, the World Health Organization launched the Mental Health Action Plan 

2013-2020 to address the socio-determinants of mental health that impact the 

individual’s overall health and wellbeing as the treatment gap for neurologic, 

mental and substance used disorders were found to be higher compared to other 

health issues (Trautmann, Rehm, & Wittchen, 2016; WHO, 2013). The need for 

evidence-based research was highlighted, to inform universal health delivery 
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strategies and appropriate community-based interventions (WHO, 2013). 

Evidenced-based policy measures are needed to tackle the underlying causes of 

inequality among households/population groups to improve socioeconomic 

mobility of adolescents into adult life (Mok et al., 2018).   

In Australia, the 1997 National Survey of Mental Health and Wellbeing was 

conducted among individuals aged 18 years of over and brought great awareness 

of mental health disorders (Hall, Teesson, Lynskey, & Degenhardt, 1999). 

Moreover, the 2013-2014 Australian Child and Adolescent Survey of Mental 

Health and Wellbeing surveyed a sample of 5500 children and adolescents aged 

4-17 years highlighted child and adolescent mental health issues (bullying, 

mental disorder, self-harm and suicidality) as a significant public health problem 

(Lawrence et al., 2016). Moreover, a recent paper estimated the prevalence of 

major depressive disorder (11.5%), ADHD (6.5%), anxiety disorder (7.1%), 

conduct disorder (1.9%), suicidality (8%), and non-suicidal self-harm (7.8%) in 

adolescents aged 12-17 years [7], and was similar to the research by Zubrick et 

al. that demonstrating the need for better public health interventions (Islam, 

Khanam, & Kabir, 2020). However, regarding behavioural and mental health 

inequalities in Australia, there are limited empirical records are available. To be 

more precise, most descriptive studies involving adults have shown that certain 

classes, such as the aged, the unemployed, the divorced, people with reduced 

education and living remotely have higher rates of mental and personality 

disorders in Australia (Astell-Burt & Feng, 2019; Bartram & Stewart, 2019; 

Bechtel, Lordan, & Rao, 2012; Fraser et al., 2005; Parslow & Jorm, 2000). While 

to date only a few have thoroughly investigated the extent of such mental health 

differences among adolescents. Most importantly no previous studies in 

Australia measured both household income-based and geographic area-based 

socioeconomic inequalities in regards to mental health among adolescents age 

group (Perales, Johnson, Baxter, Lawrence, & Zubrick, 2017; Shepherd, Li, Mitrou, 

& Zubrick, 2012). Therefore, this study aimed to measure socioeconomic 

inequality in behavioural, mental health disorders and health risk behaviours 

among Australian adolescents aged 12-17 years using a nationally representative 

sample.  
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Methods 

Data source and study participants 

The Young Minds Matter (YMM) is the nationally representative household-

based cross-sectional children and adolescents survey of mental health and well-

being in Australia. The YMM conducted in 2013-14 in collaboration with 

Telethon Kids Institute, University of Western Australia (UWA), Roy Morgan 

Research, and the Australian Government Department of Health (AGDH). Ethical 

approval for the YMM survey was obtained from the Human Research Ethics 

Committees of the UWA and AGDH (RA/4/1/9197) (Hafekost et al., 2016; 

Lawrence et al., 2016). 

In summary, the YMM implemented the multi-stage, random sampling technique 

for Australian households with young people aged between 4-17-year-olds. In 

the household, the sample included a single child randomly selected when there 

was more than one qualified child (Hafekost et al., 2016; Lawrence et al., 2016). 

A standardized questionnaire was completed by a face-to-face interview with 

6310 parents (55% of eligible households) of 4-17-year-olds. In addition, a 

computer-based self-reported questionnaire has been privately completed by 

2967 children (89% of eligible households) aged between 11-17-years. The 

survey excluded homeless children, children from distant places and residents of 

all households or organizations who cannot be interviewed in English. More 

details about survey methods can be found elsewhere (Hafekost et al., 2016).  

In this research, both parent-reported data and child-reported data were 

merged, and the analyses were restricted to children aged 12-17-years (n=2521) 

to preserve age-comparability across the survey and achieve the study 

objectives. Also, it is done because data on health-risk behaviours (self-harm and 

suicidal ideation) were only available in self-reported child-data and were 

strictly limited to 12-17-year-olds age-group.  

Outcome variables 

• Bullying victimization. In the YMM study, children were directly 

questioned whether they experienced traditional bullying and/or cyberbullying 

in the past twelve months. The Revised Olweus Bully/Victim Questionnaire 
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(OBVQ) and the questionnaire from the Cyber Friendly School Project, Edith 

Cowan University were used to incorporate the items measuring bullying 

victimization (Cross et al., 2016; Olweus, 1996; Thomas et al., 2017). Included 

questions were as follows: ‘In the past 12 months, have you ever been bullied or 

cyberbullied?’ with the listed bullying types – ‘Hit, kicked, or pushed around’, ‘Made 

fun of or teased in a mean and hurtful way’, ‘Lies, rumours or nasty stories were 

spread’, ‘Threatened or made afraid’, ‘Deliberately ignored, left out on purpose or 

not allowed to join in’, ‘Other young people stole things or from me, or broke or 

damaged my things deliberately’, ‘Teased about my race, the colour of my skin or 

my religion’,’ Sent nasty messages by email, mobile phone, or on the internet’, ‘Nasty 

messages or pictures were sent about me to other young people via mobile phone, 

internet or email’, and ‘Nasty comments or pictures were sent or posted about me 

on websites (e.g. Facebook or Twitter)’. All responses were dichotomous 

(Yes/No). In the analysis, from all the responses of the questions, a new binary 

variable was created as ‘bullying victimization’ and coded as 1 (Yes) and 0 (No).     

• Mental disorders. Seven modules of the DISC-IV (Diagnostic Interview 

Schedule for Children, Version IV) (APA, 2013; Fisher et al., 1993) were used to 

assess the presence of mental disorder in the past 12 months among the study 

participants. The included mental disorders were major depressive disorder, 

attention-deficit-hyperactivity-disorder (ADHD), anxiety disorder, and conduct 

disorder (S. E. Johnson et al., 2016; Vu, Biswas, Khanam, & Rahman, 2018). For 

the analysis, from the responses of each mental disorder (Yes/No), a new 

dichotomous variable was created as ‘mental disorder’ with children who 

diagnosed with any of the four disorders in the past 12 months and coded as 1 

(Yes) and 0 (No). 

• Health-risk behaviours (Self-harm and Suicidal ideation). The Standard 

High School Questionnaire of the Youth Risk Behaviour Surveillance System 

(YRBSS) (CDC, 2014) were used in the YMM survey to collect information on self-

harm and suicidal ideation. In YMM, children aged 12-17-years answered the 

following question regarding self-harm (S. R. Zubrick et al., 2016a), “Have you 

ever deliberately done something to yourself to cause harm or injury, without 

intending to end your own life?”. Like self-harm, suicidal ideation (S. R. Zubrick et 

al., 2016b) was identified in terms of following questions: “Have you ever seriously 
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consider attempting in the 12 months before the interview?”. Response options for 

both self-harm and suicidal ideation were coded as 1 (Yes) and 0 (No). Note that 

regarding self-harm and suicidal ideation, all the information gathered from the 

children (self-reported) were kept confidential and not shared with the 

consenting parents or caregivers. 

• Socioeconomic rank variables. In this paper, the equivalized household 

income (in quintiles) was used to quantify socioeconomic status (SES) and 

construct the income element of the concentration index (CI). Equivalised 

household income was measured using an equivalence factor based on the 

’modified OECD equivalence scale’ and then the total household income was 

divided by that factor. The factor was determined by means of a weighted 

household size as follows, one point was contributed by the first adult; an 

additional 0.5 points was provided by additional adult or youth aged 14 years of 

age or older; and 0.3 points was contributed by any children aged under 14.(S. L. 

Zubrick, David; Sawyer, Michael; Ainley, John, 2013-13). In addition, in this study, 

the Index of Relative Socioeconomic Advantage and Disadvantage (IRSAD, in 

quintiles, Q1-Q5) from the Socioeconomic Indices for Areas (SEIFA) was used to 

rank SES of individuals and/or households within a geographical area.  Note that 

the SEIFA is a composite index produced by the Australian Bureau of Statistics 

(ABS) that ranks areas in Australia based on relative socioeconomic advantage 

and disadvantage (ABS, 2018). While IRSAD is one of the indexes of SEIFA that 

summarizes the socioeconomic situation of individuals and households within an 

area, including relative advantages as well as disadvantage (ABS, 2018). 

Statistical analysis 

The analysis of this study is based on CIs, which is commonly used in health 

inequalities research. The sign of the CI implies the direction of any correlation 

between the health variable of interest and socioeconomic status. Its magnitude 

reflects not only the extent of the association but also the degree of variability of 

the health component (Pulok, van Gool, & Hall, 2020; Siriwardhana, 

Pathmeswaran, & Wickremasinghe, 2019). The value of CI ranges between +1 

and -1, with a zero value of CI suggesting no socioeconomic inequality. A negative 

CI depicts an unequal concentration of the health variable of interest among the 
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poor (pro-poor inequality) and vice-versa (pro-rich inequality). The larger the 

absolute value of the CIs, the greater the inequalities (Van Doorslaer & O’Donnell, 

2011; Wagstaff, Van Doorslaer, & Paci, 1991). However, in the case of a binary 

outcome (e.g., whether a child had a mental disorder or not), the value of the CI 

depends on the upper and lower limits (Wagstaff, 2005), which can contribute to 

unreliable comparisons of inequalities as the mean of the health-related variable 

varies over time and populations (Erreygers, 2009a, 2009b). There are two 

possible ways to tackle this dispute – a) Wagstaff’s approach to standardize the 

CIs by dividing with one minus the means of the mental health-related variables 

(Wagstaff, 2005), and b) Erreygers’s correction approach which adjusts the CIs 

by multiplying it by four times the mean health-related variable (Erreygers, 

2009b). In the analysis, the second approach was used that fulfils all the four 

properties of rank dependent measures of inequalities (Kjellsson & Gerdtham, 

2013).  

In the analysis, two ranking variables - equivalized household income quintiles 

and area-based socioeconomic status (IRSAD quintiles) were used to test the 

robustness of the estimates due to different measures. Sample weights provided 

in the YMM dataset were applied in descriptive and inequality analyses to 

account for survey design of the YMM. Stata 14.1 was used for all statistical 

analyses. 

Results 

The sample characteristics of participants included in the analysis are presented 

in Table 1. In total, cross-sectional data of n=2521 children were analysed. Nearly 

52% of the study population were boys, and more than 60% aged between 15-

17-years (Mean=14.98, SD=1.72). Most children were Australian (86%) and 

lived-in cities (64.5%). More than 90% of children were school going and 37.4% 

of parents completed the diploma. Almost 60% of children lived with both 

biological parents, and a higher proportion of parents were being employed. 

Concerning socioeconomic status, the majority of the children were from middle-

higher income families according to both equivalized household income and 

area-based IRSAD quintiles.  
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Table 1 Characteristics of the sample population 

Characteristics Children and adolescents (N=2521) 

 n  % 

Gender   

Boys 1301 51.6 

Girls 1220 48.4 

Age    

12 to <15 952 37.8 

≥15 to 17 1569 62.2 

Country of Birth   

Overseas 354 14.0 

Australia 2167 86.0 

Place of residence   

Cities 1626 64.5 

Regional 860 34.1 

Remote 35 1.4 

Schooling    

No 210 8.3 

Yes 2311 91.7 

Parents' Education   

Year 10/11 790 31.3 

Diploma 943 37.4 

Bachelor 788 31.3 

Parents' Employment   

Unemployed 584 23.2 

Employed 1937 76.8 

Household income quintile†   

Q1 (0-20%, <$41,599 per year) 450 17.8 

Q2 (20-40%, $41,600-$77,999 per year) 539 21.4 

Q3 (40-60%, $78,000-$103,999 per year) 454 18.0 

Q4 (60-80%, $104,000-$155,999 per year) 592 23.5 

Q5 (80-100%, $156,000 or more per year) 486 19.3 

Family type^   

Original  1492 59.2 

Others  1029 40.8 

Family functioning    

Poor 103 4.1 

Fair 342 13.6 

Good 652 25.8 

Very good 1424 56.5 

IRSAD quintile#   

Lowest  388 15.4 

Second 445 17.7 

Third 536 21.3 

Fourth  555 22.0 

Highest 597 23.6 

Notes: †Household income quintile: The equivalised household income was calculated by using an equivalence 

factor based on ‘Modified OECD’ equivalence scale. 
^Family type: original families mean children are natural, adopted, or foster child of both parents, and no 

stepchild; other families include step, blended and children from families who are not natural, adopted, foster or 

step of either parent. 
#The Index of Relative Socio-economic Advantage and Disadvantage (IRSAD):  Summarises information about the 

economic and social conditions of people and households within an area, including both relative advantage and 

disadvantage measures. Low indicates relatively greater disadvantage and a lack of advantage in general and high 

score indicates a relative lack of disadvantage and greater advantage in general.  

** The ‘Don't know’ responses were omitted. 
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Figure 1 shows the prevalence of bullying victimization, mental disorder, self-

harm, and suicidal ideation among the study participants (n=2521) was 31.1%, 

22.9%, 9.1% and 8.5%, respectively. The prevalence of behavioural and mental 

health issues across equivalized household income quintiles are presented in 

Table 2. In the sample, all mental health issues (bullying victimization, mental 

disorder, self-harm, and suicidal ideation) were found to be more prevalent 

among the poorest (Table 2). 

 

Figure 3 Prevalence of behavioural and mental health problems in the total sample 
(n=2521) 

Table 3 reports inequality indices for the four outcome variables measured using 

Erreygers’s correction. The concentration indices were negative and statistically 

significant for bullying victimization (CI = -0.049, p = 0.020), mental disorders (CI 

= -0.123, p = <0.001) and suicidal ideation (CI = -0.049, p=0.047) except for self-

harm. This indicates that children from economically worse-off families 

experienced more mental health issues than those who were from economically 

better-off, implying a pro-poor inequality in Australia. 
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Table 5 Prevalence (%) of bullying victimization, Mental disorders, Self-harm and 
Suicidal ideation by socioeconomic quintile  

 Equivalised Household Income Quintile 

 Q1 Q2 Q3 Q4 Q5 

Bullying 

victimization 

157 (20.0) 181 (23.1) 132 (16.8) 178 (22.7) 136 

(17.4) 

Mental disorder  141 (24.4) 140 (24.2) 92 (15.9) 117 (20.2) 88 (15.2) 

Self-harm 54 (23.6) 42 (18.3) 42 (18.3) 51 (22.3) 40 (17.5) 

Suicidal ideation 49 (23.0) 50 (23.5) 35 (16.4) 48 (22.5) 31 (14.6) 

Notes: Data are shown as n (%) 

Equivalised Household income quintile: The equivalised household income was calculated by 

using an equivalence factor based on ‘Modified OECD’ equivalence scale.  

Q1 represents the lowest socioeconomic quintile and Q5 is the highest socioeconomic 

quintile 

Table 3 reports inequality indices for the four outcome variables measured using 

Erreygers’s correction. The concentration indices were negative and statistically 

significant for bullying victimization (CI = -0.049, p = 0.020), mental disorders (CI 

= -0.123, p = <0.001) and suicidal ideation (CI = -0.049, p=0.047) except for self-

harm. This indicates that children from economically worse-off families 

experienced more mental health issues than those who were from economically 

better-off, implying a pro-poor inequality in Australia. 

Table 3 Erreyger’s concentration indices for mental health issues among Australian 
children and adolescents 

 Equivalised household income 

quintile 

IRSAD quintile 

Bullying victimization -0.049 (0.021) * -0.050 (0.021) ** 

Mental disorder -0.123 (0.018) *** -0.110 (0.018) *** 

Self-harm -0.017 (0.012) -0.010 (0.012) 

Suicidal ideation -0.023 (0.011) * -0.024 (0.012) * 

Notes: Standard errors in parentheses and significance levels: *** p<0.001, ** p <0.01 and 

*p<0.05. 

However, there was no notable change in the findings when IRSAD quintiles were 

used instead of household income quintiles in estimating inequality indices. This 

signifies that the extent of CIs was similar regardless of whether using an 

equivalized household income or area-based socioeconomic status. 

Discussion & Conclusion 

This research investigates the socioeconomic inequality in behaviour and mental 

health issues such as bullying victimization, mental disorder, self-harm, and 

suicidal ideation among Australian adolescents by using a concentration index 

(CI) approach. The current study revealed that, although the magnitude of the 
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socioeconomic inequality was not large, behavioural, and mental health issues 

were unduly concentrated among children from poor socioeconomic families in 

Australia. The findings were consistent with the similar studies that indicated a 

higher prevalence of behavioural/mental disorders in children from low-income 

households, as well as clear consequences for the mental health of children and 

adolescents (Morasae et al., 2012; Reiss, 2013). For example, a meta-analysis 

claimed that socioeconomically disadvantaged children/adolescents were 2-3 

times more likely to experience  mental health issues (Reiss, 2013). Pickett and 

Wilkinson (2010) also found a strong relationship between income inequality 

and mental illnesses across 12 rich countries in the world including Australia. 

Also, a cross-national survey involving 31 European countries (Layte & Whelan, 

2014) and a meta-analysis (Ribeiro et al., 2017) found that mental health 

problems are common in countries with greater socioeconomic inequalities. 

This study substantiated the findings of other studies (Due, Damsgaard, 

Rasmussen, & Holstein, 2019; Due et al., 2009; Elgar et al., 2013; Y. S. Kim et al., 

2005; Nordhagen, Nielsen, Stigum, & Köhler, 2005; Von Rueden, Gosch, Rajmil, 

Bisegger, & Ravens-Sieberer, 2006) that the prevalence of bullying victims is 

disproportionately high among children from low-income families, implying pro-

poor socio-economic inequalities. Moreover, a multilevel study of children and 

adolescents in 37 countries confirmed that bullying victimization is significantly 

associated with income inequality (Elgar et al., 2009). One mechanism behind 

this may be the embrace of hierarchies and of having a more divided society that 

manifested in children’s behaviour (Due et al., 2019; Due et al., 2009), as 

Wilkinson and Pickett (2011) explain socioeconomic inequality as a type of 

structural violence that stimulates disgrace, embarrassment, and violent reprisal. 

Similarly, to be consistent with previous research findings (Gilman et al., 2013; 

Hashmi, Alam, Gow, & March, 2020; Reiss, 2013; Ribeiro et al., 2017; Taylor, Page, 

Morrell, Harrison, & Carter, 2005; Weich, Lewis, & Jenkins, 2001; Wilkinson & 

Pickett, 2011) the current study found that the burden of personality and mental 

disorders was higher among children from lower socioeconomic households 

compared to others. This is because the human brain’s dominance behavioural 

system is more likely to be involved in a wide array of behavioural and mental 
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health problems as they process questions of social superiority and 

subordination (S. L. Johnson, Leedom, & Muhtadie, 2012). In particular, the 

researchers advised that externalizing disorders such as ADHD and conduct 

disorder are linked to increased desire for superiority, whereas depressive and 

anxiety disorders are correlated with subordination and obedience (Pickett & 

Wilkinson, 2010; Wilkinson & Pickett, 2017). 

Moreover, the findings of the study show suicidal ideation were unequally 

concentrated among children from economically worse-off families in Australia. 

This was consistent across different countries, age, gender, and different indexes 

such as household-income and/or area-level SES (Cairns, Graham, & Bambra, 

2017; Cohen et al., 2010; Gilman et al., 2013; M.-H. Kim, Jung-Choi, Jun, & 

Kawachi, 2010; Taylor et al., 2005). While the study found that self-harming 

behaviour was particularly concentrated among children from poor-income 

families, but not statistically significant. Though previous research reported that 

low parental socioeconomic conditions are significantly associated with self-

harm among children and adolescents (Jablonska, Lindberg, Lindblad, & Hjern, 

2009; Lodebo, Möller, Larsson, & Engström, 2017; Mok et al., 2018). The 

increased risk of suicidal and self-harming behaviour attributed to low SES can 

be supported by a few mechanisms. First, children in adverse conditions in 

socially disadvantaged households are may be vulnerable to many stressors and 

are more prone to behavioural and mental health problems (McLeod & Shanahan, 

1996). Second, the low socioeconomic condition may be linked with a wide range 

of undesirable parental consequences such as substance misuse, unemployment, 

mental and/or physical disorders (Eamon & Zuehl, 2001; Hong et al., 2011), 

which could affect parenting (Lang & Zagorsky, 2001). A third underlying cause 

may be social isolation, which can result in decreased self-esteem, feelings of 

solitude, and depressive symptoms including suicidal ideation and self-harm 

behaviours during adolescence (Beautrais, 2003; Lodebo et al., 2017; Von 

Rueden et al., 2006).  

Given the strengths of this study, few limitations need to be considered. First, 

information on bullying, self-harm and suicidal ideation were from self-reported 

child-data, which was not validated by any screening tool; maybe resulting in 
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under/overestimation. Second, recall bias may be a concern as mental disorders 

in children and adolescents were mostly gathered from parent-data. Third, 

indicators of socioeconomic rank were measured only by parent-reports, which 

may include social desirability bias. Lastly, since the data comes from a cross-

sectional analysis, causality is difficult to identify.  

Yet, the implications of these empirical findings are relatively straight forward. If 

children and adolescents are suffering from behavioural and mental health 

problems such as bullying, depression, anxiety, self-harming and suicidal 

behaviours because of low social status, shame, and stigma, they must be handled 

with dignity and respect for their human worth (Pickett & Wilkinson, 2010). In 

addition, as researchers suggested policy interventions should target to 

redistribute wealth through taxation and benefits, find ways to reduce sector 

income gaps before taxes (Pickett & Wilkinson, 2010; Pulok et al., 2020), or both 

to make developed countries like Australia a prosperous and healthier country. 

Moreover, the findings of the study suggest that more research on the changes in 

mental health inequality and sociodemographic factors affecting inequalities 

over time are required to better understand the underlying causes and current 

distribution of behavioural and mental health problems among adolescents in 

Australia. 

In conclusion, children from families with lower income in Australia are at higher 

risk of suffering from different behavioural and mental health problems 

including bullying victimization, mental disorder, and suicidal ideation. This 

clear evidence of inequalities justifies the need to establish targeted 

interventions for addressing the growing issue of behavioural and mental health 

problems particularly among children who experienced chronic poverty in 

developed countries like Australia.
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4.2 Study 8 - Inequality in the mental health services utilization among 

Australian adolescents: A decomposition analysis’ (Under-review in Public 

Health Journal, Q2, IF: 1.774, SNIP: 1.045, Publisher - Elsevier) 

Abstract 

Objectives 

This study aimed to measure socioeconomic inequality in mental health services 

utilization among Australian adolescents aged 13-17-years and estimated the 

contributions of potential determinants of mental health services to the 

measured socioeconomic inequality. 

Study design 

The study based on data from the nationwide survey, Young Minds Matter 

(YMM): the second Australian Child and Adolescent Survey of Mental Health and 

Wellbeing.  

Methods 

The Erreygers corrected concentration indices for binary variables were used to 

quantify the socioeconomic inequality in the utilization of mental health services. 

Further, decomposition analysis using probit regression conducted to estimate 

the contributions of different factors to the observed inequality. 

Results 

Overall, 34.3% of adolescents (n=2268) aged 13-17-year-olds visited at least one 

services. The highest percentage of adolescents used online services (24%), 

while school services (2%) is the least used service. The concentration indices 

for health services were -0.073 (p<0.001) and -0.032 (p<0.001) for telephone 

services, implies pro-poor socioeconomic inequality. The main contributors 

resulting in the observed inequalities in health services and telephone services 

were age, gender, education, parents’ employment, and family type.  

Conclusion 

The findings suggested that health services and telephone services were more 

frequently accessed by the adolescents from poor socioeconomic families, 

therefore, steps should be taken to improve adolescent mental health. Moreover, 

the associated social determinants of mental health services should be addressed 
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through a multi-sectoral approach from policy perspective to reduce inequality 

and increase universal health coverage. 

Keywords 

Mental health services; Socioeconomic inequality, Concentration index; 

Decomposition, Adolescents 
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Introduction 

Child and adolescent mental health are a global concern nowadays, however, 

evidence indicates an inverse relationship between socioeconomic inequalities 

and mental health problems: socioeconomically disadvantaged children and 

adolescents are two to three times more likely to develop mental health problems 

1-3. These inequalities are driven by complex and interrelated factors and several 

studies over the years indicate that the selection and causation effects are not 

mutually exclusive; rather these processes create a cycle of deprivation and 

mental health problems that persists across generations 2, 4. Irrespective of 

socioeconomic status, all young children and adolescents should have access to 

and receive mental health services according to their needs. Research, however, 

also indicates significant variations in the utilization of mental health services 

among individuals including adolescents by their socioeconomic status, 

environments they live in, and their capability to access available services 4-8. 

Estimates from national surveys in Australia shows that about 14% of children 

and adolescents suffer from mild to severe mental health disorders, the most 

common ones being attention-deficit/hyperactivity and anxiety disorders 9. 

Despite the availability of effective services delivered by the mixed public-private 

health system, a concerning proportion of the adolescents in the country have 

unmet mental health needs and remain untreated 10. Findings reveal that, around 

65% of adolescents aged 12-17 years old with a mental disorder in the past year 

sought care or spoke to a health professional about their symptoms 11. Among 

the different kinds of available services, health professionals and online services 

were accessed more frequently followed by school and telephone services 11, 12. 

Despite the high number of adolescents with unmet needs in Australia, we found 

the research body on socioeconomic inequality in mental health services 

utilization especially using advanced analytical approaches such as 

concentration indices and decomposition analysis to be scarce. A recent study by 

Bartram and Stewart 13 using nationally representative data among adults in 

Australia found that the utilization of psychologist services to be more 

concentrated at higher income levels (i.e. pro-rich) and the distribution of unmet 

need for psychotherapy (as a negative indicator of access) to be more 
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concentrated at lower income levels (i.e. pro-poor) despite expanded public 

insurance coverage. Several studies in Australia or across developed nations 

have, however, utilized regression analysis to determine various socio-

demographic factors that influence mental health service utilization among 

adolescents. Their findings reveal associations with several socioeconomic 

factors including gender 14-16, age 14, 17, household/parental income or affluence 

16, parental education  and parental employment 12, location and 

ethnicity/immigration status 18, 19. Moreover, Vu, Biswas 12 also revealed 

differences in access to services based on family functioning with children from 

step, blended and sole-parent households compared to original parent 

households to be more likely to use any type of mental health services. 

In recent times, although adolescents and young children are found to be more 

susceptible to mental illnesses, they significantly underutilize mental health 

services 11.  Despite this recognition in developed countries including Australia, 

the evidence regarding inequality in terms of access to mental health services has 

not been widely researched 13. This study, therefore, aims to use concentration 

index and decomposition analysis to measure socioeconomic inequality in 

mental health services utilization and quantify the contributions of potential 

determinants of mental health services to the measured socioeconomic 

inequality. We believe that exploration of service utilization in a more 

sophisticated way will provide a greater understanding of the relationship 

between SES and mental health service use in adolescents. Findings will help in 

guiding mental health planners and policymakers in developing effective mental 

health services that can be accessed and used by all those who need them. 

Methods 

Data source and sample size 

This study is based on data from the Young Minds Matter (YMM) nationwide 

survey, that provides the most reliable and comprehensive source of data on 

mental health and wellbeing among children and adolescents in Australia. The 

YMM is cross-sectional in design and follows a multi-stage, area-based random 

sampling technique to represent sample of households across the country 9, 20. If 

there was a household with more than one qualified child, the sample included 
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one child. In total, 6310 parents of children aged 4-17 years (55% of eligible 

households) willingly completed a structured computer-based survey 

questionnaire via face-to-face interview. In addition, a tab-based, self-reported 

questionnaire was completed privately at home for 2967 children aged 11-17 

years (89% of eligible households) to gather information on the health risk 

behaviours and mental health services use. However, the sample excludes the 

most remote areas, homeless children, children living in residential care and 

families that could not provide interview in English language. Out of the sampled, 

children aged between 13-17 years were only considered for this study 

(n=2945), this is because the self-reported child-data on service use were strictly 

limited to 13-17-year-olds 9, 20.         

The YMM was conducted by the Telethon Kids Institute, University of Western 

Australia in partnership with Roy Morgan Research and the Australian 

Government Department of Health. Ethics was obtained through the Human 

Research Ethics Committees of University of Western Australia and Australian 

Government Department of Health (RA/4/1/9197). More detail about the survey 

method can be found elsewhere 20. 

Outcome variables 

Mental health service accessed by the children and adolescents aged 13-17 years 

were considered as outcome variables in this study. Both parent data and self-

reported child data provided information in the utilization of following services: 

(in) Health services – any mental health-related services provided by the general 

medical practitioners, family physicians, paediatricians, psychiatrists, 

psychologists, psychotherapists, mental health counsellors, nurses and social 

workers, mental health supporting centres such as headspace centres and 

community clinics;  (ii) School services – counselling service provided to a child 

at any school or in an educational institute; (iii) Telephone service – when a child 

receiving psychological counselling support over the phone; (iv) Online services 

[11]. In the analysis, both parent data and self-reported child data were combined 

to create a dichotomous variable for each service and responses were included 

‘Yes’ (coded as 1) and ‘No’ (coded as 0). Lastly, a new binary variable was created 
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as ‘any service’ with children who accessed any of the four available services, 

coded 1 for ‘Yes’ and 0 for ‘No’. 

Explanatory variables 

Sociodemographic covariates included - age of the child (13 to 15 and >15 to 

17), gender (boys and girls), country of birth (overseas and Australia), place of 

residence (Remote, regional and cities), the region of residence (non-

metropolitan and metropolitan), schooling (no and yes), education of parents 

(year 10/11, diploma and bachelor), employment of parents (unemployed and 

employed), housing tenure (rented and owned), family type (original parents and 

others included step, blended, sole or foster parents), family functioning (poor, 

fair, good and very good) and equivalized household income quintiles (Q1-

Poorest, Q2-2nd poorest, Q3-middle, Q4-2nd richest and Q5-Richest). The 

equivalized household income quintiles were calculated by using an equivalence 

factor on the basis of ‘Modified OECD’ equivalence scale 21. 

Statistical approach 

Sociodemographic characteristics of the sample (n=2268) were described using 

frequencies and percentages. Percentage of the children (aged 13-17 years) who 

accessed mental health services was reported across each level of 

sociodemographic characteristic. The Pearson chi-square tests were used to 

examine the association between each sociodemographic characteristic and 

services. Then, to measure the socio-economic inequality in the utilization of 

mental health services, concentration indices (CIs) were computed for each 

outcome variable. The value of CI is a summary measure of socio-economic 

inequality that ranges between +1 and -1 (i.e., − 1 ≤ CI ≤1), where a value of 0 

(Zero) indicated no inequality 22, 23. A positive value of the CI suggests inequality 

concentrated among the richest while the negative value indicates the 

disproportionate concentration amongst the poorest. The larger the absolute 

value of the CI, the greater the extent of inequality 22-24.  

In case of binary outcomes (e.g., whether a child accessed mental health services 

or not), however, CI values differ with the upper and lowest limits 24, as their 

mean vary over time and populations, which can lead to unreliable comparisons 

of inequalities 25, 26. Typically, two potential approaches are used to deal with this 



 

177 

kind of issue: i) the Wagstaff approach - standardising CIs by dividing with one 

minus the means of mental health services variables 24, and ii) the corrected 

Erreyger’s approach – adjusting CIs by multiplying it by four times with the 

means mental health services variables 25. In the present study, the later 

approach was used that satisfy all four properties of the rank-dependent variable 

of inequalities 27. 

Then, the CIs were decomposed using probit models to determine the 

contribution of various socio-economic factors to the observed inequality. The 

following steps were taken for decomposition analysis, 

• Step 1: Marginal effects were calculated to demonstrate associations 

between the determinants and the health variable of interest (i.e., mental 

health services), 

• Step 2: Mean values for all explanatory variables were calculated, 

• Step 3: Elasticities were calculated for all independent variables using the 

mean values and beta-coefficients from the probit models, 

• Step 4: Using the CONINDEX and SVY command 28, CIs of all independent 

variables were calculated, 

• Step 5: Then, to get the relevant contribution of each independent 

variable, elasticities and CIs of each independent variables were 

multiplied. 

• Step 6: Finally, all the earlier steps were repeated to get a pooled estimate. 

Pooled estimate reflects the average contribution of factors for each 

mental health services.  

The decomposition analysis revealed how each explanatory variable contributed 

to inequality in mental health services utilization among adolescents. The 

contribution of each indicator depends on how income is spread in a society and 

how the distribution of wealth influences the use of mental health services. The 

absolute contribution implied the degree of inequality from each explanatory 

variable. A negative value of the absolute contribution means that the indicator 

contributed to the pro-poor inequalities and vice versa. Pro-rich inequality thus 

means that adolescents from wealthy household used more mental health 

services than the poor 29. 
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All analyses were performed in Stata software version 14.1. 

 

Figure 4 Mental health services utilization in the sample (in percentages, n=2268) 

Results 

Figure 1 illustrates the percentage distribution of utilization of mental health 

services by Australian adolescents aged 13-17 years. Out of the four services, 

online services (24%) were preferable, and school services (2%) were the least 

popular service among adolescents. While approximately 18% of adolescents 

used health services and 4% utilized telephone counselling services.     

Table 1 shows with the increase in age, the utilization of all four services goes on 

increasing, and girls utilized more services than boys. A higher percentage of 

adolescents who live in cities and metropolitan areas, had schooling, from 

educated parents (diploma and above), and belongs to a higher income family 

utilized the mental health services than their counterparts.  
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Table 6 Percentage distribution of the utilisation of mental health services by selected socio-
demographic characteristics (n=2268) 

Characteristics Frequency  
(%) 

Health 
Service 
(%) 

School 
Service 
(%) 

Telephone 
Service 
(%) 

Online 
Serviced 
(%) 

Any 
Service 
(%) 

Age        
13 to ≤15 955 (42.1) 15.9 3.3 3.0 20.1 30.3 
>15 to 17 1313 

(57.9) 
20.1 1.8 3.6 26.9 37.2 

p-value  0.011 0.030 0.280 <0.001 0.001 
Gender       
Boys 1177 

(51.9) 
14.7 1.9 2.2 17.6 27.7 

Girls 1091 
(48.1) 

22.3 2.9 4.9 30.9 41.3 

p-value  <0.001 0.130 <0.001 <0.001 <0.001 
Country of 
Birth 

      

Overseas 339 (14.9) 12.4 2.7 2.7 25.7 31.9 
Australia 1929 

(85.1) 
19.4 2.4 3.7 23.7 34.7 

p-value  0.002 0.765 0.345 0.445 0.313 
Place of 
residence 

      

Cities 1467 
(64.7) 

18.8 2.7 3.7 26.4 36.3 

Regional 768 (33.9) 17.4 1.9 2.9 19.7 30.5 
Remote 33 (1.4) 18.2 3.0 6.1 21.2 30.3 
p-value  0.730 0.574 0.478 0.002 0.019 
Schooling        
No 431 (19.0) 20.2 1.4 3.5 16.9 30.6 
Yes 1837 

(81.0) 
17.9 2.7 3.5 25.7 35.1 

p-value  0.272 0.121 0.953 <0.001 0.077 
Education level 
of Parents 

      

Year 10/11 722 (31.8) 18.6 2.2 3.9 20.1 31.9 
Diploma 819 (36.1) 18.9 2.3 3.7 26.0 36.3 
Bachelor 727 (32.1) 17.5 2.8 3.0 25.7 34.4 
p-value  0.749 0.780 0.656 0.011 0.190 
Employment status of 
Parents 

     

Unemployed 538 (23.7) 24.4 2.6 5.4 23.1 37.9 
Employed 1730 

(76.3) 
16.5 2.4 2.9 24.3 33.1 

p-value  <0.001 0.760 0.007 0.542 0.041 
Household 
income 
quintile† 

      

Q1 (0-20%) 402 (17.2) 25.1 2.2 5.5 19.2 37.1 
Q2 (20-40%) 473 (20.9) 20.9 2.1 4.7 24.9 35.2 
Q3 (40-60%) 400 (17.6) 15.0 2.8 3.0 27.3 35.0 
Q4 (60-80%) 543 (23.9) 15.1 2.4 2.9 22.3 30.4 
Q5 (80-100%) 450 (19.8) 16.4 2.7 1.8 26.7 33.8 
p-value  <0.001 0.969 0.025 0.035 0.205 
Family type^       
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Characteristics Frequency  
(%) 

Health 
Service 
(%) 

School 
Service 
(%) 

Telephone 
Service 
(%) 

Online 
Serviced 
(%) 

Any 
Service 
(%) 

Original  1339 
(59.0) 

14.1 2.0 2.2 23.2 30.9 

Others  929 (41.0) 24.4 3.0 5.4 25.2 39.1 
p-value  <0.001 0.129 <0.001 0.282 <0.001 
Notes: p-value for each mental health services category results from Pearson chi-square test for 
independence. 
†Household income quintile: The equivalised household income was calculated by using an 
equivalence factor based on ‘Modified OECD’ equivalence scale. 
^Family type: original families mean children are natural, adopted, or foster child of both 
parents, and no stepchild; other families include step, blended and children from families who 
are not natural, adopted, foster or step of either parent 

Socioeconomic inequality 

Overall, the utilization of any mental health services is disproportionately 

concentrated among adolescents from lower income families (Table 2) implying 

a pro-poor inequality. The concentration indices (CIs) for the mental health 

services in Table 2 also suggested that adolescents from economically worse-off 

household utilized more health services (CI = -0.073, p<0.001) and telephone 

services (CI= -0.032, p<0.001) than those who were economically better-off. In 

contrast, the concentration indices for the school services (CI = 0.005) and online 

services (CI = 0.033) indicates a pro-rich inequality but not statistically 

significant.  

Table 7 Inequalities in the utilization of mental health services among Australian 
adolescents 

Services Concentration Index 
(CI) 

Standard Error (CI) p-value 

Health services -0.073 0.018 <0.001 

School services 0.005 0.008 0.474 

Telephone services -0.032 0.009 <0.001 

Online services 0.033 0.020 0.102 

Any services -0.040 0.022 0.071 

Notes: The Corrected Erreygers Concentration Index (CI) was used    

 

Decomposition of the inequality 

In the first step, to calculate the adjusted coefficients between mental health 

services and its determinants a logit model was applied. Table 3 demonstrates 

that some of the determinants – including being aged between >15-17-years, 

female, Australian, schooling, employment of parents, high household income 

(only significant in online services), not living with original biological parents and 
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being a member poor functioning family increased the odds of using any mental 

health services. To understand the factors that contribute to inequality, we 

decomposed the estimates reported in Table 3. In this table, for each service, 

marginal effects of each determinants (β), the means (), the elasticities (), the 

CIs of the explanatory variables (Ck) and absolute contribution (Ca) of 

determinants are reported. Overall, the result shows that each of following 

variables – age, gender, country of birth, schooling, parental employment, and 

family type negatively contributed to the inequality mainly due to increased 

probability of the any services utilization (positive marginal effects), meaning 

that poor people were disproportionately concentrated (negative concentration 

indices) (Table 3). While significant negative marginal effects were observed for 

the regional area of residence and for the employment of parents (Table 3). These 

estimates were statistically significant at the 5% level. 

After adjusting for all other variables, being aged between >15-17 years 

increased the probability of using any service by almost 21.2% (Ck= -0.0235, 

p<0.001) compared with children aged 13-15 years. Similarly, being girls, being 

Australian and being a school going children respectively increased the 

probability of using any mental health services by nearly 31.5% (Ck= -0.0380, 

p<0.001), 14.4% (Ck= -0.0389, p<0.10) and 24.2% (Ck= -0.0249, p<0.01) 

compared with their counterparts (Table 3). While being a resident in the 

regional area decreased the probability of service use by 19.6% (Ck= -0.0244, 

p<0.010) compared with children from cities and remote areas. A similar pattern 

was observed with parental employment.
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Table 8 Decomposition of observed socioeconomic inequality of mental health services. 

Variables  Health 
Service 

School 
Service 

Telephone 
Service  

Online 
Service 

Any 
Service 

Age (Ref. 13 to ≤15)       

>15 to 17 β1 0.1668** -
0.2794** 

0.1257 0.2759**** 0.2120**** 

 µ 2 0.2033 0.0170 0.0403 0.2678 0.3712 

 η3 0.1928 -0.1786 0.1454 0.3258 0.2394 

 Ck4 -0.0713 -0.0040 -0.0379 0.0550 -0.0235 

 Ca5 -0.0137 0.0007 -0.0055 0.0179 -0.0056 

Gender (Ref. Boys)       

Girls β 0.2224*** 0.2205* 0.3632*** 0.4027**** 0.3157**** 

 µ 0.2050 0.0326 0.0483 0.2904 0.3886 

 η 0.2590 0.2705 0.5039 0.5154 0.3732 

 Ck -0.0973 -0.0018 -0.0492 0.0254 -0.0380 

 Ca -0.0252 -0.0005 -0.0248 0.0131 -0.0142 

Country of birth (Ref. 
Overseas) 

      

Australia β 0.3754**** 0.0293 0.0523 0.0140 0.1443* 

 µ 0.1878 0.0266 0.0356 0.2238 0.3326 

 η 0.4008 0.0293 0.0535 0.0138 0.1460 

 Ck -0.0823 -0.0009 -0.0332 0.0459 -0.0389 

 Ca -0.0330 0.0000 -0.0018 0.0006 -0.0057 

Place of residence (Ref. 
Cities) 

      

Regional β -0.1098 -0.0706 -0.0921 -0.1774 -0.1966* 

 µ 0.1627 0.0229 0.0304 0.1860 0.2827 

 η -0.1015 -0.0609 -0.0804 -0.1454 -0.1691 

 Ck -0.0733 0.0311 -0.0032 0.0437 -0.0244 

 Ca 0.0074 -0.0019 0.0003 -0.0064 0.0041 

Remote β 0.1041 0.4686 0.4245 -0.0829 -0.0940 

 µ 0.1944 0.0597 0.0716 0.1844 0.2875 

 η 0.1150 1.0531 0.8725 -0.0674 -0.0822 

 Ck 0.0711 0.2160 -0.0912 0.1337 0.2559 

 Ca 0.0082 0.2275 -0.0796 -0.0090 -0.0210 

Schooling (Ref. No)       

Yes β 0.0190 0.2022 0.2367** 0.4621**** 0.2423*** 

 µ 0.1726 0.0288 0.0363 0.2438 0.3380 

 η 0.0186 0.2189 0.2466 0.4964 0.2491 

 Ck -0.0592 0.0100 -0.0328 0.0313 -0.0249 

 Ca -0.0011 0.0022 -0.0081 0.0156 -0.0062 

Employment status of 
Parents (Ref. Year 
10/11) 

      

Employed β -0.2249*** -0.2312 -0.2557* -0.0615 -0.1520* 

 µ 0.1565 0.0244 0.0278 0.2290 0.3150 

 η -0.2001 -0.2124 -0.2044 -0.0621 -0.1457 

 Ck -0.0316 0.0055 -0.0136 0.0278 -0.0138 

 Ca 0.0063 -0.0012 0.0028 -0.0017 0.0020 
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Variables  Health 
Service 

School 
Service 

Telephone 
Service  

Online 
Service 

Any 
Service 

Household income (Ref. 
Q1) 

      

Q2 β -0.0266 0.2086 0.0479 0.3567*** 0.1174 

 µ 0.1925 0.0268 0.0439 0.2521 0.3563 

 η -0.0292 0.2102 0.0604 0.3964 0.1273 

 Ck -0.0306 -0.0260 0.0170 0.0072 -0.0180 

 Ca 0.0009 -0.0055 0.0010 0.0029 -0.0023 

Q3 β -0.1431 0.3282 -0.0071 0.3411*** 0.0517 

 µ 0.1471 0.0287 0.0314 0.2547 0.3267 

 η -0.1196 0.3540 -0.0064 0.3828 0.0514 

 Ck 0.8703 0.0153 -0.0136 0.0412 0.0172 

 Ca -0.1041 0.0054 0.0001 0.0158 0.0009 

Q4 β -0.1462 0.2820 -0.0657 0.1981** -0.0445 

 µ 0.1442 0.0264 0.0272 0.2089 0.2895 

 η -0.1198 0.2802 -0.0513 0.1824 -0.0392 

 Ck -0.0247 0.0027 -0.0100 0.0189 -0.0304 

 Ca 0.0030 0.0008 0.0005 0.0034 0.0012 

Q5 β -0.1242 0.3042 -0.3442 0.3120*** 0.0257 

 µ 0.1523 0.0304 0.0139 0.2513 0.3247 

 η -0.1076 0.3475 -0.1375 0.3456 0.0254 

 Ck 0.0409 -0.0203 -0.0130 0.0248 0.0050 

 Ca -0.0044 -0.0071 0.0018 0.0086 0.0001 

Family type (Ref. 
Original) 

      

Others β 0.3530**** 0.2702** 0.4255*** 0.1538* 0.2448*** 

 µ 0.2423 0.0321 0.0570 0.2407 0.3828 

 η 0.4863 0.3268 0.6967 0.1632 0.2851 

 Ck -0.0510 0.0117 -0.0222 0.0645 -0.0224 

 Ca -0.0248 0.0038 -0.0155 0.0105 -0.0064 

Notes:  
Level of significance: ****p<0.001, ***p<0.01, **p<0.05, *p<0.10 (Multivariate probit 
regression-Z-Test) 
Ref: Reference group used in the probit regression   
1Marginal effects (β) demonstrate associations between the determinants and services. 
2Weighted mean (µ) of the determinant. 
3Elasticity (η) of the determinant = (β*µ)/overall weighted mean of each services  
4Erreygers corrected concentration index (Ck) of the determinant  
5Absolute contribution (Ca) of each determinant to overall CI for each service = (η*Ck) 
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Discussion 

The results of the current study shed light on the socioeconomic inequality in the 

utilization of mental health services among adolescents aged 13-17 years in 

Australia. In this study, we measured the equivalized household income-based 

socioeconomic inequalities in the utilization of four mental health services (i.e., 

health services, school services, telephone counselling services and online 

services) using a CI decomposition approach. This assisted us to get to the 

underlying causes of socioeconomic inequalities in the mental health services 

utilization in our communities, which are essential from policy perspectives 30. 

Evidence suggests that income-based health-related inequalities in Australia are 

both considerable and persistent 31; as a result, the Government of Australia 

launched a country-wide program (i.e. Better Access to Mental Health Care) in 

2006 13, 32. The present study revealed that the magnitude of inequality in 

services utilization due to mental health problems in Australia was enduring but 

small. This is maybe because of income protection by the government through 

unemployment benefits or other benefits, Australia’s universal health insurance 

scheme – Medicare, and several concessions. In consistent with previous studies 

from other developed countries including the USA, the UK and Australia 30, 33-36, 

the results found a mix of pro-poor (in health and telephone services) and pro-

rich (online services) inequalities in the utilization of mental health services in 

Australia; however, the extent of inequality was small.  This may be because 

children and adolescents from poorer families are most often at risk for 

psychological distress and mental illnesses such as abuse, crime, social strife, civil 

unrest, homelessness, and unemployment. Moreover, research suggests poor 

neighbourhoods also seem to have much greater effects for mental illnesses than 

well-to-do families 31. A recent study conducted in Spain also reported that 

under-15-aged children from lower socioeconomic status accessed more mental 

health services compared to children belongs to higher socioeconomic families 

37. Additionally, a study from Australia reported that respondents from low-

income backgrounds were more likely to use health services (e.g. general 

practitioners) overall but were less likely to use other healthcare services for 

preventive purposes such as mental health counselling for self-harm/suicidality, 
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pap-smear, mammography for breast cancer 32. However, population-based 

cohort study in Denmark reported that generally people from low-income 

background accessed less mental healthcare services compared to high-income 

ones 38. Moreover, the study found that adolescents from high-income families 

used more online services than those from low-middle income families. This is 

mainly because the high-income parents can afford more modern hi-tech devices 

such as smartphones, tabs, laptops with internet connection for their child’s 

personal use than low-middle income parents. 

Furthermore, in the study, decomposition analysis of mental health services 

inequality revealed that some explanatory variables have negative contributions 

to socio-economic inequality in using health services, while the same 

determinants have positive contributions to socioeconomic inequality in 

accessing online services. A positive contribution suggests that the combined 

effect of the marginal effect of the desired determinant and its distribution based 

on equivalized household income increases pro-rich socioeconomic inequality in 

the utilization of online services, while the negative contributions in health 

services indicate the increased pro-poor inequality. The decomposition of CI 

approach helps to measure the contributions of determinants to socioeconomic 

inequality in health-related outcome such as mental health service utilization and 

found to be important as it merges monitoring of inequalities and identifying its 

determinants 39, 40. Overall, regarding demographics, along with other studies 13, 

37, 41, 42, this study revealed that older age-group, being girls and Australian, 

school going, living in regional areas, having employed parents and children from 

step/blended families have positively contributed to online services inequality; 

while the same factors negatively contributed in health services inequality. 

Although Parslow and Jorm 43 using adult cohort found that none of the 

determinants were significantly associated with different categories of mental 

health services in Australia.    
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There are several policy implications of this study, which can be contextualized 

nationally and globally. For example, public health researchers and policymakers 

should address inequality in mental health services utilization among 

adolescents as it is a matter of concern that although Better Access launched in 

2006, inequality persists in Australia. Also, government policy should be 

structured in such a way that children and adolescents would obtain adequate 

psychological counselling support via online, particularly focusing on those from 

the lower socioeconomic background. Moreover, since this study identified some 

socioeconomic factors that are affecting mental health service utilization among 

adolescents, it would be worthwhile from a policy perspective to carrying out 

inequality analysis over time to track down the progress towards equality in 

services use.  

Like many previous studies, this study also has some limitations. First, the main 

outcome of this study, access to mental health services, is likely to be subject to 

recall bias although YMM used both self-reported child and parent-reported 

information. Additionally, causal interpretations could not be possible due to the 

cross-sectional study design. Further, as this study only covers children and 

adolescents aged 13-17-years, we are lacking information on the distribution of 

mental health service utilization in other age-groups such as adults, who make 

up a significant proportion of the Australian population. 

Conclusions 

The study revealed though the magnitude of inequality was small, there is a mix 

of pro-poor and pro-rich inequalities in mental health services utilization among 

adolescents in Australia. Health services were preferable in the lower 

socioeconomic group, while online services were mostly used by adolescents 

from high-income families. The decomposition analysis showed that age, gender, 

education, occupation, family type negatively contributed to health services use, 

while those factors had a positive contribution to online services in adolescents. 

Further, the findings indicate that broadening knowledge about socioeconomic 

inequality of mental health and services utilization, especially among adolescents 

needs to become a part of health policy towards achieving universal health 

coverage.   
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CHAPTER 5 – CONCLUSION 

5.0 Overview  

This PhD thesis by publication has encompassed an empirical investigation of 

two issues: behavioural and mental health-related problems; and mental health 

services utilization among adolescents in a developed country like Australia. The 

thesis encapsulates a theoretical interpretation using three theories: 

psychosocial theory; the theory of care-seeking behaviour; and ecosocial theory. 

The research questions underpinning this thesis were: What are the roles of 

social determinants on behavioural and mental health problems, and mental 

health services utilization; and to what extent do they contribute to 

socioeconomic inequality? The main objective of the thesis was to investigate the 

effect of social determinants (demographic, socioeconomic, psychological, 

behavioural, biological) on bullying, mental disorders, self-harm, suicidality, and 

the utilization of mental health services among adolescents aged 12-17 years.  

The investigation followed the WHO recommended the CSDH framework in the 

Australian context. To address the research questions, and to achieve the 

research objectives, a quantitative research approach was utilized. In total, eight 

studies were conducted under three broad research themes using the nationally 

representative data from the second Child and Adolescent Survey of Mental 

Health and Wellbeing (YMM) in Australia. Studies 1-3 were consolidated under 

Research Theme I - Identifying the determinants of behavioural and mental health 

problems in adolescents and described in Chapter 2 of the thesis. Chapter 3 

explained the findings of Studies 4-6 under Research Theme II - Assessing the 

utilization of mental health services among adolescents with behavioural and 

mental health issues. In Chapter 4, Study 7 and Study 8 were grouped under 

Research Theme III - Measuring inequality in behavioural and mental health 

problems and the utilization of mental health services in adolescents. Finally, 

Chapter 5 of this thesis included the summary of the thesis, together with the 

research contribution, limitations of the thesis, future research directions and 

conclusion with policy implications of the thesis.   
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5.1 Contribution of the thesis 

This thesis has expanded previous research and made significant contributions 

in adolescent mental health research in several ways, following three basic 

theories and the WHO recommended conceptual framework. In general, this 

thesis (Study 1-Study 8) has provided national prevalence estimates on 

traditional bullying, cyberbullying, mental disorders (major depressive disorder, 

ADHD, conduct disorder and anxiety disorder), self-harm, suicidality, and the use 

of mental health services. In line with the national prevalence estimates, the 

research involves Australian adolescents, in contrast to most of the previous 

research conducted in Australia which has been state-wide [25, 51]. These 

estimates are expected to shed light on the need for more research regarding 

behavioural and mental health issues and service utilization among adolescents 

at the national level.  

Further, this thesis (Study 3, Study 4 and Study 7) has focused on areas that have 

previously received little attention, considering, for example, cyberbullying 

victimization as well as traditional bullying victimization. Cyberbullying 

victimization has increased significantly in recent years among children and 

adolescents due to the growing popularity of hi-tech devices such as laptops, 

smartphones, and tablets [32, 54, 55, 77]. Moreover, the current thesis has 

considered both self-harm and suicidality, which differs from most of the past 

studies which included either self-harm or suicidality in their research. 

Furthermore, Study 3 of this PhD thesis tested the mediating effect of each mental 

disorder on the association between traditional bullying victimization, 

cyberbullying victimization, self-harm, and suicidality in adolescents, using a 

quantitative model: The Baron and Kenny approach. This has not previously been 

addressed as most of the earlier studies focused their examination of the 

moderating effect of depression and/or anxiety on traditional bullying victims 

[21, 32]. Overall, the findings on traditional bullying, cyberbullying, mental 

disorders, self-harm, and suicidality will help the researchers and health 

professionals to generate new research hypotheses to reduce the prevalence of 

behavioural and mental health problems among adolescents.    
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Furthermore, to the best of our knowledge, for the first time in Australia, Studies 

4-6 assessed the utilization of mental health services, specifically among those 

adolescents who reported bullying victimization, self-harm and suicidality. 

Previous research typically focused only on mental disorders. These findings on 

the access to mental health services, especially among adolescents with 

behavioural and mental health problems, portray a gap where the researchers 

and policymakers could usefully place their attention to increasing service 

utilization.   

In addition, Study 7 and Study 8 of the present thesis have measured 

socioeconomic inequalities in behavioural and mental health problems, and 

mental health services utilization in adolescents aged 12-17 years. These studies 

are unique because most of the previous research in Australia involved adults 

and youths rather than adolescents [78, 79]. Study 7 found that adolescents from 

low-socioeconomic groups experienced more bullying, with consequent mental 

disorders and suicidality than those from high-socioeconomic groups. Most 

significantly, Study 8 found that health service providers (e.g., general 

practitioners, psychiatrists, psychologists) were more commonly accessed 

among adolescents from low-income families, while online services were most 

likely used by adolescents from high-income families. In general, these findings 

on socioeconomic inequalities about the use of mental health and services, 

particularly among adolescents, will not only contribute to reducing health 

inequalities and promoting health equity but will also guide stakeholders and 

policymakers to formulate new policy designs and continue research into health 

interventions.     

5.2 Limitations of the thesis 

Despite using a nationally representative sample, this PhD thesis has some 

limitations. First of all, this thesis utilized a cross-sectional survey data, which 

limit the causal interpretation between the variables of interest [80]. In general, 

the thesis was limited to the 12–17-year-old age group, with no information on 

the distribution of behavioural and mental health, and service utilization for 

other age-groups such as adults, who make up a significant proportion of the 

Australian population. Therefore generalisability of findings to other age groups 
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was an issue [81]. Hence, surveys covering all demographic groups could more 

accurately reflect mental health-related socioeconomic inequality and better 

tackle the socioeconomic determinants of mental health inequality through 

approved policies. Also, the sample size, as well as age-group, varied in the 

included studies of the thesis due to limitation of the availability of variables of 

interest, which might have an impact on the overall findings of the thesis. 

Further, information regarding bullying, self-harm and suicidality were gathered 

from self-reported child data, so reliability was a concern. This data may have 

resulted in a biased response [82], even though experts in this field confirmed 

the findings in previous research that self-reporting is the most logical approach 

to data collection [83]. Information about mental health services and mental 

disorders and other sociodemographic factors were obtained from parent-

reported data, which may have involved recall or social desirability bias [84] and 

ultimately resulted in under/overestimation of the results [64]. Moreover, since 

the thesis was based on secondary dataset for selecting variables for analysis, it 

was not possible to design survey tool which could reflect this research interest 

more accurately. For example, regarding the mental health service utilization, 

YMM  omitted some important variables such as the number of visits, duration, 

waiting times, or past experiences, all of which can be a serious barrier to the use 

of mental health services [85]. The thesis was also restricted to the fact that the 

YMM did not investigate whether service use enhances mental health issues, 

school achievement and social functioning in children and adolescents [13]. 

5.3 Future research directions 

Since this PhD thesis has recognized behavioural and mental health in 

adolescents as an overlooked area of research in the setting of a developed 

country like Australia, it provides meaningful insights and directions for future 

academic research. For example, considering similar research questions and 

objectives, researchers may conduct a nationwide longitudinal study involving 

children, adolescents, youths, and adults, which will subsequently help to 

develop effective interventions to reduce behavioural and mental health-related 

problems and enhance the utilization of mental health services. 
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In addition, the findings of the current thesis will help the researchers to 

formulate new hypotheses for an in-depth qualitative study that explores topics 

such as the experience of behavioural and mental health, and service use among 

adolescents. Moreover, using the findings of the thesis, researchers and 

policymakers will be able to develop adolescent-focused promotion and 

prevention initiatives that widely improve mental health literacy (bullying, 

mental disorders, self-harm, suicidality) and knowledge about the availability of 

different services. Mental health literacy is essential for minimising stigma and 

misinformation among the general people and healthcare professionals.    

5.4 Conclusion with policy implications 

The overall burden of behavioural and mental health problems in adolescents is 

substantial, while mental health services are under-utilized in Australia. This PhD 

thesis has documented an understanding of social determinants concerning 

bullying victimization, mental disorders, self-harm, suicidality, and the utilization 

of mental health services among adolescents aged 12-17 years in Australia. Also, 

it has provided an estimation of socioeconomic inequality in behavioural and 

mental health, and utilization of mental health services, along with empirical 

policy implications. 

Overall, the findings of this PhD thesis have contributed to an evidence-based 

recommendation for policymakers and healthcare professionals. For example, 

the thesis has found that bullying victimization (traditional, cyber and both) is 

one of the key determinants of mental disorders, self-harm, and suicidality. This 

suggests that it is essential to consider both traditional bullying as well as 

cyberbullying from policy perspectives for the successful implementation of self-

harm and suicide prevention programs. Moreover, the findings have shown that 

mental disorders have a mediating effect on the association of bullying, self-harm 

and suicidality. The findings indicate that healthcare professionals, and general 

practitioners should recognise existing mental health problems and consider 

them in the treatment plan to reduce the prevalence of self-harm and ultimately 

suicide among adolescents.    

The thesis has also found that access to mental health services due to behavioural 

and mental health problems was limited, as significant numbers of adolescents 
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did not use school services or telephone counselling services. The thesis 

recommends that researchers and policy formulators should take urgent action 

to reinforce school services programs and telephone counselling services to 

reduce the behavioural and mental health problems of adolescents of Australia.  

Further, the findings of this thesis have reported that pro-poor socioeconomic 

inequalities exist in behavioural and mental health, and service utilization among 

Australian adolescents. The thesis indicates that targeted treatment models and 

appropriate mental health services should be provided to socioeconomically 

disadvantaged adolescents and easily accessed by them. Moreover, it 

recommends that researchers and policymakers should take every feasible 

measure to redistribute wealth via benefits (e.g., family benefit, unemployment, 

and retirement benefits) and income taxation and find suitable ways to minimize 

the income gap before tax to reduce socioeconomic inequalities. Lastly, this thesis 

suggests that empirical longitudinal research is required on this topic for 

policymaking and legislation at the national level.  
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