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1.1 The Context 
“I am a child of the Dreamtime People 

Part of this land, like the gnarled gumtree 

I am the river, softly singing 

Chanting our songs on my way to the sea 

My spirit is the dust-devils 

Mirages, that dance on the plain 

I’m the snow, the wind and the falling rain 

I’m part of the rocks and the red desert earth 

Red as the blood that flows in my veins 

I am eagle, crow and snake that glides 

Through the rainforest that clings to the mountainside 

I awakened here when the earth was new 

There was emu, wombat, kangaroo 

No other man of a different hue 

I am this land 

And this land is me 

I am Australia”. 

Spiritual Song of the Aborigine (sic)  

by Hyllus Maris 4(p. 2)  

Yorta Yorta Elder 

Activist, Poet and Educator  

(1933-1986) 

 

As descendants from the longest and continuing civilisations this world will ever see, 

Aboriginal and Torres Strait Islander children always have and always will be considered an 

important gift for community 5. While our children come from us as their parents, they are also 

part of our extended family and connected to our community in so many different and 

dynamic ways. For example, our extensive kinship relationships establish caring and nurturing 

roles across the life cycle, from early attachment and bonding of Mums, through to adolescent 

roles in caring for Elders in later life 6. These kinship relationships are important for identity 

development, strength and resilience, which are protective factors for a child’s health and 

well-being 7.  
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With these factors in mind, our Aboriginal and Torres Strait Islander children have a significant 

and important role to play, for they are the caretakers of the future. As First Nations parents 

and community members it is important for us to ensure that there is a path to follow, to 

protect, nurture and support our Aboriginal and Torres Strait Islander children, allow them to 

dream big, achieve high and reach their full potential, whatever or wherever that may be. We 

must also keep them grounded, guide and impart knowledge to our children, so they can 

succeed with their great responsibility of the future. 

 

Aboriginal and Torres Strait Islander peoples make up approximately 3.3% of the Australian 

population6, 8.  Of the overall Aboriginal and Torres Strait Islander population almost 34-40% ad 

children under 15 years of age, which is a far greater proportional that other Australian 

children (18-20%)6, 8. Unfortunately, this young age profile reflects the lower life expectancy of 

Aboriginal and Torres Strait Islander people nationally, our health and well-being continually 

under threat from colonisation. Further to this, social exclusion indicators, such as lower 

numeracy and literacy levels and anxiety induced by racism and financial hardship, also reflect 

the significant disadvantage that Aboriginal and Torres Strait Islander children face daily 7, 9-12. 

Indicators generated and reinforced by the Australian colonial system, they also represent 

continual transgenerational trauma and marginalisation. However, despite this significant 

adversity, Aboriginal and Torres Strait Islander children are strong and resilient, demonstrating 

higher levels of social consciousness (compassion, empathy and caring) than other Australian 

children 7, 10. The strong family connections and networks that most Aboriginal and Torres 

Strait Islander children are born into provide strength and protection, assisting a child to grow 

in the areas of sharing, helping and overall mental health and well-being 13.    

 

“Children keep us grounded. They help us to enjoy the simple things in life and give to 

us the greatest gift of all, the chance to love and nurture a new little spirit, a little 

person who will be totally dependent on our care. In turn they will look at us and smile, 

bring light into our lives and give us the opportunity to experience unfettered joy as 

they reach out and touch our hearts”. 

Professor Helen Milroy 6(p. 121-122) 

Professor of Child and Adolescent Psychiatry 

National Mental Health Commissioner 
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1.1.1 Injuries in Children  

“If a disease were killing our children at the rate unintentional injuries are, the public 

would be outraged and demand that this killer be stopped”. 

C Everett Koop  

Former US Surgeon General 

As cited in Girasek 14(p. 71) 

 

Injuries are the leading cause of childhood mortality, killing more than 2000 children under 14 

years of age daily 15-17. In addition to these high mortality rates, millions of children are 

hospitalised for non-fatal injuries, often leaving these children with lifelong disabilities 15-17. 

The mechanism of injury follows two distinct pathways of intent in children:  

1. Unintentional (accidental, not intended to cause harm), such as traffic accidents, burns, 

sports-related, falls, drowning, suffocation and poisoning 15, 17. 

2. Intentional (premeditated, deliberate, intended to cause harm or death), such as assault, 

mental violence, suicide, inflicted injury, neglect or negligent treatment, maltreatment or 

exploitation (including sexual abuse), and war 16, 17.  

Unintentional injuries account for 90% of injury cases in children and internationally are the 

leading cause of mortality in children from 10-19 years of age 15. Intentional injury remains 

hidden internationally, partially because reporting avenues for both the victim and perpetrator 

remain unsafe or untrustworthy 16. In 2002, the World Health Organisation (WHO) reported 

that 53,000 children succumbed to homicide internationally, however, due to challenges of 

identification and reporting this is likely to be a gross underrepresentation 16.  

 

Internationally, injury has been visually depicted through an ‘injury pyramid’ or ‘injury 

mountain’, Figure 116, 18, 19, where: 

“ …with the smallest group, that of death, at the top, hospitalized injury in the middle 

and the largest group, non-hospitalized injury, at the base”. 15(p. 5) 

Some of the children located midway up the mountain (hospitalised), will face profound 

lifelong physical and psychological disabilities from their injury 15. These factors trigger 

immeasurable impacts on individuals, their family and even their community, over the course 

of their lifetime 15, 16.   
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Figure 1: The child injury mountain (or pyramid) 15, 16, 18, 19. Artist: Charli Ryder, aged 5.   
 

Internationally, road traffic injuries (33%) are the most common cause of unintentional death 

in children under the age of 19 years, followed by drowning (22%), fire (14%) and falls (8%) 15, 

20. Males are overrepresented across all forms of unintentional injuries 15. Children under the 

age of four are also the most vulnerable to mortality from injury 15, 20. Intentional injuries are 

different, and an underrepresentation is likely to be reported, but WHO data from 2002 has 

estimated 16: 

• 150 million girls and 73 million boys experience sexual violence 

• 140 million girls have experienced female genital mutilation 

• 218 million children have been forced into childhood labour 

In the statistics for intentional and unintentional injury, a social gradient exists, reinforcing 

health inequities for children. For instance, an inverse relationship exists between socio-

economic status (SES) and childhood injury mortality and morbidity, in that death, burden and 

risk is greatest in children from low SES areas 15, 21-23. Residential location for children has also 

been associated with injury risk, with higher risk for children in geographically remote regions 

15, 24. Health inequities also exist for injury mortality, burden and risk based on gender, with 

reported mortality rates and risk being greatest in boys 15.        

 

Injury Death 

Injury  

Hospitalisation 

Injury  

Non-Hospitalisation 
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In Australia, injury is the leading cause of death in children under 16 years of age, and for every 

death, around 13 other children are hospitalised for minor to moderate injuries 25. Similar to 

the international demographics, males are overrepresented, accounting for just over half of 

injury hospitalisations in Australia 25. Falls (38.4%) are the most common cause of 

hospitalisation for unintentional injuries in Australian children, followed by inanimate 

mechanical forces (17.6%), transport (13.7%), poisoning (3.7%) and burns (3.2%)26. Children 

who are 11-16 years (41%) of age are overrepresented for injury hospitalisations, followed by 

1-5 years of age (30.9%)25. The majority of children hospitalised for an injury in Australia reside 

in urban or metropolitan areas (70%), where 40.1% of children are described as coming from a 

low income background. Hospital length of stay (LOS) for Australian children on average is 1.53 

days for males and 1.46 days for females 25.     

 

1.1.2 Burns in Children 

Internationally, burns are a significant public health concern, as the eleventh leading cause of 

mortality in children 1-9 years of age 15. More generally, burns have been described as one of 

the most painful injuries to endure and as a resource intensive injury, recovery can take 

months to years, creating significant social and occupational restrictions on burns patients 15, 

27. A social gradient exists globally for burns injuries, with the rate of child mortality being eight 

times higher in low to middle income countries as compared to high income countries (Figure 

2)28. This childhood mortality varies across regions of low to middle income, as depicted in 

Figure 2, with a clear link to material deprivation, such as SES, parental education level, and 

household income 28.  

 

Figure 2: Distribution of child mortality from burns globally in 2013, Image source: Sengoelge 
2017 28(p. 116)    
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Child burns incidence is greatest internationally, in children who are five years or younger, of 

female gender, in low SES populations, and are primarily due to scalds 29-36. Burns are the only 

injury in which gender health inequities are reversed, with girls having higher reported rates 15. 

This gender difference is prevalent in reporting from low to middle income countries, with 

higher rates in South-East Asia and Eastern Mediterranean regions 15. Cultural practices, along 

with sex-role socialisation, is suggested as a reason for these higher rates, with adolescent girls 

helping with maternal tasks, ie cooking, as well as child exploitation through the forced 

marriage of adolescent girls, who are then required to take on household tasks or from bride 

burning, a form of domestic violence through the burning of new brides by their husband, 

which can be related dowry payments15. Generally, in lower income regions, higher mortality 

rates are reported from burns injuries 37.  

 

The rate of burns incidence, severity and mortality is on the decline internationally 29, 35, 36, 38. 

Despite this decline, in high income countries, burns are still reported as the leading cause of 

Emergency Department (ED) visits in these countries 39-41. Burns remain a leading cause of 

mortality and disability in children, even in high income countries such as America, Canada and 

Australia 31, 42-44. Furthermore, in younger children under five years of age, burns are the 

second most common cause of unintentional death, with the all-cause mortality rates of 

children who have sustained a burns injury being 1.6 times higher than children who have 

suffered no injury 39, 40. On average, 10% of all burns cases in children are life-threatening, 

requiring hospitalisation for over a week, with the median LOS for children reported as  10-12 

days in Europe, 8-13 days in America and 8 days in China 29, 45-47. While severity is likely to 

impact on hospital LOS, internationally, these differences in rates may be reflective of different 

clinical management guidelines and procedures for burns management in children. This is 

likely to be reflected in the cost of burns treatment across countries and there is consensus 

that burns are one of the most expensive injuries to treat. The average cost for treating a 

patient with a burns injury in a high income country is $88,218 USD ($128,364 AUD)

a 48. Specifically, for children in America the mean cost for burns injury treatment, which 

includes follow-up treatment, is $83,535 USD ($122,796 AUD)b. In Australia, costs related to 

treatment for acute burns injuries are estimated at $16.8 million per annum ($15.1 million 

USD), with the average major burns treatment costing $42,862 ($38,572 USD)c 49. However, 

 
a Based on 2012 US Currency Rate  
b Based on 2006 US Currency Rate 
c Based on 2010 US Currency Rate 
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this costing is for acute burns admissions only, and these figures are likely to be an 

underestimation of the true cost of burns injury treatment in Australia.  

 

During 2017-18, burns injuries in children accounted for 29% of all recorded burns cases in 

Australia 50. With a similar epidemiological profile to international trends, there were higher 

rates of hospitalisation for those aged 1-5 years, of male gender and lower SES, percentage 

total body surface area (%TBSA) below 10 and in children who reside in a metropolitan 

location 49-52. For children and their families, burns can be emotional, traumatic, costly and 

pose significant occupational and social limitations as well as chronic disability, despite the 

majority of recorded Australian cases being unintentional 40, 50, 51, 53. Certainly, Australian 

parents and their children have reported emotional, social and behavioural struggles for some 

time after their burns injury 54. This is similar to other international reporting which has found 

up to 47% of parents experience clinical symptoms of post-traumatic stress disorder up to 

three months after the injury, and these symptoms can persist for up to seven years in some 

parents 27. Health outcomes related to recovery, such as functional outcomes or health-related 

quality of life outcomes (HRQoL), can be impacted in children with a burns injury. Long-term 

scarring as related to physical appearance, has been found to impact on HRQoL in Australian 

children recovering from a burns injury 54. In children, decreased measures for HRQoL have 

been found to be associated with activity inhibition, sleep disruption, increased levels of 

anxiety and depression, school absences, along with significant indirect healthcare costs 55. In 

addition to this, the family environment into which children are discharged can also have a 

significant impact on recovery, where certain family characteristics, such as positive family 

cohesion, can have a positive impact on physical and emotional recovery in children 56, 57.  

 

Hospital LOS for burns injury is also suggested to be a predictor of psychological, HRQoL and 

functional outcomes for recovery, where longer LOS is associated with poorer outcomes 58-61. 

Internationally, in high income countries hospital LOS rates for burns injuries are suggested to 

be on the decline, but this is not the case in Australia 38 with hospitalisation rates and median 

LOS between 2002-2012 remaining unchanged 35, 36, 49. In Australia, hospital LOS for children is 

2-8 days, but there has been little examination in understanding prognostic factors which 

contribute to this, or longer hospital LOS in Australian children hospitalised for a burns injury 

50, 51, 62, 63. In international settings, identified prognostic factors contributing to increases in 

hospital LOS for children include: %TBSA greater than 16; burns cause (scald or flame); full and 

partial thickness burns47, 64, 65. Protective factors for LOS in children include young age and skin 
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grafting 47, 64, 65. In Australia, the majority of research surrounding children hospitalised for 

burns injuries either comes from the Burns Registry of Australia and New Zealand (BRANZ) 

annual reports, Australian Institute of Health and Welfare (AIHW) reports or is restricted to 

state or territory linked hospital data 39, 50-53, 62, 63, 66-74. There are limited national population-

based studies in Australia surrounding burns in children 49, 52. Of the national reports and 

studies which do exist, many do not focus on exploring health inequities or their 

manifestations (such as LOS), including the impact on families as a whole 49-51, 53, 62, 66, 67. 

Furthermore, there is limited contextualisation for Aboriginal and Torres Strait Islander 

children, and certainly no research in the quantitative area has engaged with Indigenous 

research methodologies 63, 68, 75. 

 

1.1.3 Burns in Aboriginal and Torres Strait Islander Children 

“The injury is having an impact on him being able to do normal things                                                                       

and it's frustrating to him”. 

Parent, Coolamon Study Interview 

 

In Australia, burns incidence and severity is greatest in Aboriginal and Torres Strait Islander 

children 63, 67, 75, 76 who experience burns at 2-3 times the rate of other Australian children 63, 67, 

75, 76. For Australian children hospitalised for their injury, Aboriginal and Torres Strait Islander 

children have higher rates of flame burns, full thickness burns and burns above 20 %TBSA 

compared to all other Australian children 63. Further, the rate of hospitalisation for burns 

injuries for Aboriginal and Torres Strait Islander children remains double that of other 

Australian children 63, 67, 69, 75, 77, 78. This hospitalisation rate, as reported by the BRANZ, is 

pronounced across all Accessibility and Remoteness Index of Australia (ARIA) areas for 

Aboriginal and Torres Strait Islander children, intensifying with remoteness 53. Unfortunately, 

burns sustained remotely can impact on the injury severity, through limited access to first aid 

care from amenity restrictions, through to delays in families physically being able to access 

specialised tertiary services for their child 79, 80. Depending on the complexity or severity of 

these burns, Aboriginal and Torres Strait Islander families can initially have extensive hospital 

stays for initial treatment, with subsequent and prolonged re-admissions for ongoing burns 

care and scar management. Reporting from the Footprints in Time longitudinal study with 

Aboriginal and Torres Strait Islander children, it was found that 2-5 nights is the average LOS 

for injury or illness 78. The median hospital LOS for Aboriginal and Torres Strait Islander 

children has been reported to be as long as 6.1 nights 63. This has significant impacts on 
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Aboriginal and Torres Strait Islander families and their children, such as financial hardship from 

out-of-pocket healthcare expenditure (OOPHE), isolation from support networks, health and 

well-being outcomes of parents and children, and a lack of autonomy or self-determination in 

the treatment and decision-making process.  

 

The only national reporting on burns in Aboriginal and Torres Strait Islander patients comes 

from the annual BRANZ reports. Aside from this, the majority of the work published is focussed 

on routinely collected data from Western Australia, hospital admissions data in Darwin 

(Northern Territory) or linked hospital data from New South Wales 39, 63, 70, 79, 81, 82. Some of this 

work has been important in highlighting the health inequities that present in burns injuries for 

Aboriginal and Torres Strait Islander children. However, to date, this work has not engaged 

with enquiry which uses Indigenous knowledge, methodologies or research methods. Such an 

absence of voice reinforces negative discourse for Aboriginal and Torres Strait Islander 

communities and works against strength-based approaches to research 83-87.  

 

“Nothing about us without us”. 

Strega and Brown 85(p. 3) 

 

1.2 Understanding the Gap 
1.2.1 Health Inequities, The Social Determinants and Gradient of Health 

“Of all the forms of inequality, injustice in health care is the most shocking and 

inhumane’.’ 

Martin Luther King Jr 1966 

As cited in Zabel & Stevens 88(p.146) 

 

Factors of biology, genetics and behaviour play a role in ill health and disease manifestation, 

but for the social, political, economic and environmental circumstances, the conditions in 

which we live, substantially impact on the overall health and well-being outcomes of an 

individual and their family, Figure 389, 90.  

 

The Whitehall studies on British civil servants during the 1960s and 1980s demonstrated a link 

between civil servants of lower employment grade and higher reporting of ill health and 

mortality, which could only be partially explained through individual risk factors (such as 

obesity, smoking etc)91, 92. These studies were instrumental in demonstrating that a social 

gradient to health exists, where an individual’s characteristics are not related to shaping 
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overall health status, rather it is their social position which is defined by the conditions in 

which one lives, these conditions being the social determinants 91, 92. 

 

 

Figure 3: The social determinants of health, image from Dahlgren and Whitehead 1991 90(p. 

11). 
 

“the conditions in which people are born, grow, live, work and age”, conditions or 

circumstances that are shaped by families and communities and by the distribution of 

money, power, and resources at global, national, and local levels and affected by policy 

choices at each of these levels”. 

World Health Organisation 

As cited in Viner at al 93(p. 1641) 

 

The social determinants of health are ‘overarching’ conditions, existing above protective 

factors, individual factors and genetic factors which all contribute to overall health 89, 94. An 

array of social determinants of health exist, some of the commonly identified ones are 

outlined in Table 1.  
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Social Determinants Definition 

Education Education is often regarded as a basic human right. However, access 

and education attainment are factors often taken for granted. 

Further to this, there is a link between education level and health 

status, such that higher education levels allows for better health 

choices and outcomes 95, 96.  

Employment Ability to engage in the labour force, in a safe and supported way, is 

a well-documented social determinant of health. More recently, this 

area has focussed on ‘precarious employment’, covering areas of 

worker rights (union, industrial action, bargaining agreements), 

employment security, pay standards (mean salary, gender 

differences), access, levels of employment (temporary, casual) and 

powerlessness in the work place 97. All of these factors have the 

ability to impact on the health and well-being of an individual and 

their family.  

Gender There are differences in life expectancy between genders, which are 

not related to biological factors of sex. Gender is a social construct 

and as such impacts on health in a range of ways 98. This is not 

limited to, but includes: labour force engagement, education and 

healthcare access, risk taking behaviours, sex-role socialisation and 

disease mongering 98.  

Housing Housing can impact substantially on the overall health and well-being 

of an individual 99. Factors such as housing security, affordability, 

location, overcrowding, dwelling quality (structural integrity, 

materials, sanitation) and access (employment, health, education) 

interplay to impact an individual’s or families health 99.    

Food Security  Access to affordable and nutritious food, across an individual’s life 

span has been described as a basic human right 100. In Australia, food 

insecurity has been strongly linked to SES, and is commonly 

associated with obesity and chronic disease 101. Further to this, food 

insecurity impacts households from low to middle income, and is a 

known predictor of mental health conditions such as depression 102. 

Table 1: Example of five commonly reported Social Determinants of Health. 
 

Health inequities are the presence of avoidable and discriminatory health disparities 89, 103-105. 

Health disparities are preventable and unjust differences (burden, mortality, risk) in the overall 

health and well-being (‘full health potential’) between different populations 89. These 

disparities exist because of unequal differences between populations in society, such as 

power, control, ownership, rights, education, SES - factors which all shape the social 

determinants of health89, 91, 105. These factors and their relationships (to other factors, 

individual or community), can be either protective or combative for health and well-being. 

Combative relationships are known in the literature as structural inequities, and they target 

social identity factors such as racism, xenophobia, homophobia, sexism, ableism, 
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psychophobia, classism etc 89. Structural inequity manifestations in the social determinants of 

health reinforce individual health inequities and are empowered through policies 

(government, corporate, institutional), which support and allow inequitable practises to 

continue 89. Examples of this include the exclusion of children with disabilities in injury 

research studies through to the redevelopment of infrastructure on health (resulting in 

significant changes to state government policies) and the closure of regional health services in 

rural and remote areas of Australia 103, 106, 107. 

 

In Australia, an SES gradient exists in childhood injury, where higher proportions of children 

from socio-economic disadvantaged areas are hospitalised for their injuries compared to those 

from more advantaged areas 25. A similar gradient exists internationally, where the greatest 

injury burden is found in countries of low to middle income countries, where families and 

children are living in what is described as chronic poverty 15. Even in high income countries, 

low SES is a risk for paediatric burns injuries, where disproportionately high numbers of 

children are hospitalised for their burns injuries, coming from the most disadvantaged socio-

economic groups, across all ages 40, 49. Research central to the social determinants of health 

and social gradient, focussed on targeting health inequities and breaking the cycle of poverty, 

has become an important agenda nationally and internationally 3, 105. Despite this high priority, 

injury research still has very little focus on the impacts of the social determinants of health, 

social gradient of health or health inequities on patient outcomes or overall burden (see 

Chapter 2)103, 105. Improving the current situation that children live in, one which acts to 

diminish structural inequities, has the potential to create a shift in the social gradient, and an 

overall increase in the health and well-being of the future generations 91. 

  

“There’s good evidence that if people are disempowered - if they have little control 

over their lives, if they’re socially isolated or unable to participate fully in society, then 

there are biological effects”. 

Sir Michael Marmot 108  
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1.2.2 Multiple Determinants of Indigenous Health 

“As a collective, we can promote understanding of the multiple determinants of 

Indigenous health — the physical, psychological, social, cultural and spiritual aspects of 

well-being; ensure … understanding informs clinical interactions .. policy .. resource 

allocation; advocate … to create reform; and advance an appreciation of the healing 

strengths of reconnecting …”.  

Associate Professor Tamara Mackean 109(p. 523) 

Aboriginal and Torres Strait Islander Public Health 

Flinders University 

 

Aboriginal and Torres Strait Islander peoples are the First Peoples of Australia, survivors and 

decedents of the oldest continuing civilisations of this world 5. The health and well-being 

determinants of Aboriginal and Torres Strait Islander peoples are multiple and interconnected 

(Table 2)110. It is imperative to understand that the multiple determinants of health and well-

being for Aboriginal and Torres Strait Islander peoples are unique and different to the 

dominant Australian population 110. 

 

For an Aboriginal and/or Torres Strait Islander individual, overall health and well-being is 

dependent on a balance between stressors and the ability to cope, which risk and protective 

factors underpin (Figure 4)110. It is also holistic, encompassing more than just the individual, it 

involves family and community, connectedness and knowledge 111. In the Aboriginal and Torres 

Strait Islander health research literature, racism is a common determinant of health 11, 112-114. In 

this literature, the clear connection of racism to an individual’s overall health and well-being 

has been made, through decreasing resource access to maintain health (ie employment, 

housing, healthcare), impacting mental health (ie anxiety, depression), affecting body systems 

(ie immune, cardiovascular) and facilitating lifestyle behaviours (ie smoking, alcohol)110, 112, 114. 

In this dissertation, however, I have decided to focus on a strength-based narrative to describe 

the multiple determinants of Indigenous health for Aboriginal and Torres Strait Islander 

communities (outlined in Table 2). This strength-based narrative uses a salutogenesis approach 

(focussing on factors which are enablers for health and well-being) to examine the literature 

on the multiple determinants of Indigenous health in Australia. Using this approach, I have 

sought to provide examples of common multiple determinants of Indigenous health in the 

literature, which contribute to the overall health and well-being outcomes of Aboriginal and 

Torres Strait Islander individuals, families and communities 115.  
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Figure 4: The Balance of Health and Well-being. For an Aboriginal and Torres Strait Islander 
individual, health and well-being is a balance between the dimensions of life, which are all 
interrelated (see The Dance of Life). These dimensions, both individually and collectively, are 
impacted by protective and risk factors from the Multiple Determinants of Indigenous Health 
110, 116, 117. This process is dynamic in nature, forever-changing; it is not static or linear, 
reflecting that health and well-being of an individual is dynamic and not merely the absence 
of disease of infirmity. 
 

Multiple Determinants Description 

Community Control 

and Ownership  

Self-determination and autonomy over land, water, resources 

and infrastructure are important for the health and well-being of 

Aboriginal and Torres Strait Islander communities 118. 

Recognition and understanding that the social and emotional 

well-being of Aboriginal and Torres Strait Islander families and 

children is underpinned by strong and good community 

governance and leadership is also significant 110. Community 

recognition and autonomy through community control and 

ownership provides significant health benefits. A significant 

example includes the establishment of the first Aboriginal 

Community Controlled Health Service at Redfern, to now having 

over 100 services governed by the National Aboriginal 

Community Controlled Health Services (NACCHO), who employ a 

range of Aboriginal Health Practitioners (AHP), Aboriginal Health 

Workers and Aboriginal Liaison Officers (ALO) nationally.  

Connectedness Connectedness to land, family, kin and Indigenous knowledge is 

important for Aboriginal and Torres Strait Islander peoples, and 

is central to identity, self-determination and overall well-being 7, 

DIMENSIONS: 

Spiritual  Physical 

Cultural  Psychological 

Social   Adult/Child 

Protective Factors: 

Resilience > 

Self-Determination > 

Connectedness > 

Control > 

Ownership > 

Sovereignty > 

Social Development > 

 

Risk Factors: 

< Racism 

< Poverty 

< Health Conditions 

< Child Removal 

< Trauma and Grief 

< Cultural Dislocation 

< Colonisation 

 

Individual Health and Well-Being Gradient 
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110, 111, 119. Well-being exploration with Aboriginal and Torres 

Strait Islander patients living with chronic illness found that 

cultural connectedness was important in shaping an individual’s 

“spirituality, values, attitudes, concepts, language and 

relationships to the physical and material world” 120(p. 5). In other 

studies, strong connectedness for Aboriginal and Torres Strait 

Islander individuals has been linked to a range of well-being 

indicators, such as: self-esteem, depression, anxiety, type 2 

diabetes, falls prevention, cardiometabolic disease, and cardiac 

rehabilitation 119-124. For these reasons, connectedness is viewed 

as a significant protective factor for well-being, and is a key 

factor for service delivery models and cultural strengthening 

programs in Aboriginal Community Controlled Health 

Organisations (ACCHO) nationally 111, 125.   

Economic and Social 

Development 

Independence, self-governance and self-sufficiency agendas 

should be set by Aboriginal and Torres Strait Islander 

communities 118. Communities need to be provided with 

autonomy and empowerment to achieve this. Economic and 

social development allows Aboriginal and Torres Strait Islander 

communities to determine priorities and strategies for their 

members, be that educational and health programs (ie sports), 

economic development and infrastructure; this also includes 

measuring evaluation and success for communities 118.  

Equity Equity of basic human rights to which the dominant Australian 

population is privileged; however, this also includes distinct 

rights as the First Peoples of Australia 118 for example, equity 

over basic concepts of law, education, health, access, resources, 

and infrastructure.  

Resilience Resilience, in Aboriginal and Torres Strait Islander communities, 

is also known as ‘strength’ or ‘survival’ and is defined as the 

strength of Aboriginal and Torres Strait Islander individuals in the 

face of adversity (ie colonisation, marginalisation, racism)115, 126. 

Resilience is developed through identity and connection, and is 

used as a way of counteracting risk factors which negatively 

impact on health and well-being of individuals, families and 

communities 110, 115. 

Self-Determination “Aboriginal peoples have the right to self-determination. A right 

to negotiate our political status and to pursue economic, social 

and cultural development”. 

Patrick Dodson as cited in Behrendt 118(p. 90) 

 

Self-determination for Aboriginal and Torres Strait Islander 

communities encompasses recognition and support of our 

cultures. This includes expression, connection and maintenance 

of traditional practices, cultural dimensions (land, spiritual, kin) 

and our political rights as First Peoples 110, 118. 
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Sovereignty  “Sovereignty is us as a people being the prior owners of this 

country and never losing our sovereign rights as that people…. 

When you talk about self-determination and sovereignty, you are 

talking about our human rights as the owners of this land”. 

Kerry Reed-Gilbert as cited in Behrendt 118(p. 98) 

 

Autonomy, a voice, self-governance, recognition of land and 

dispossession, acknowledgement of ongoing colonisation and 

transgenerational trauma and grief, basic human rights, self-

determination and equality, are all themes common in literature 

surrounding sovereignty for Aboriginal and Torres Strait Islander 

communities 110, 116, 118. Sovereignty is also seen as an action for 

Aboriginal and Torres Strait Islander communities, in being able 

to exercise autonomy to achieve community aspirations and 

goals 118. Examples include NACCHO, IndigenousX, and 

Indigenous Allied Health Association.   

Table 2: Some examples of multiple determinants of Indigenous Health commonly discussed 
in research with Aboriginal and Torres Strait Islander health. 
 

The multiple determinants of health described in Table 2 are protective factors, working 

together to improve and strengthen Aboriginal and Torres Strait Islander health and well-

being. The way in which these determinants interconnect for Aboriginal and Torres Strait 

Islander individuals is unique and different. This is the same for how they are negatively 

impacted by risk factors. In addition, there are overarching elements that are also part of this 

interaction. For an Aboriginal and/or Torres Strait Islander person to be healthy there needs to 

be a balance and harmony between “mind, body, spirit and nature”; in this way, health and 

well-being is holistic for Aboriginal and Torres Strait Islander communities 6. Professor Helen 

Milroy, a Palyku woman from Western Australia, child and adolescent psychiatrist, and 

Commissioner for the Royal Commission into Institutional Responses, best describes this 

balance and harmony through a multi-dimensional model of health and well-being, “The 

Dance of Life” Figure 5 and “Dimensions to The Dance of Life” Figure 6 116, 117.  

 

The Dance of Life (Figure 5), reflects the delicate balance between five critical dimensions 

(Figure 6) for Aboriginal and/or Torres Strait Islander individuals 116, 117. Each of these 

dimensions is not unidimensional: they are multi-dimensional, with intricate and often 

interconnected layers, very much like a spider’s web 116, 117. The multiple determinants of 

Indigenous health sit within and across these critical dimensions, acting as protective measures 

to create balance and harmony in these dimensions. When each of these dimensions is 

reinstated, repaired, or restored, true healing can start to begin. When balance between these 
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five dimensions occurs, ‘proper’d health and well-being can be achieved for an Aboriginal 

and/or Torres Strait Islander person.  

 

“When all of the dimensions are in balance, within the universe, we can break free of 

our shackles and truly dance through life”. 

Professor Helen Milroy 117 

 

 

Figure 5: The Dance of Life, by Professor Helen Milroy. Reprinted and described with 
permission from Professor Milroy 116, 117. 

 

 

There are five essential Dimensions (Figure 6) to the Dance of Life (Figure 5), of which the 

multiple determinants of health are part 116, 117. They encompass the following areas: 

 
d Proper/proper way – Aboriginal and Torres Strait Islander terminology, implying the correct way of 
doing or achieving, from a community and cultural perspective.  

Dimension 

PHYSICAL PSYCHOLOGICAL SOCIAL SPIRITUAL CULTURAL 

     

Born from 

Country 

Living Life Community 

Strong Together 

The Tree of Life Healing 

Ceremony and 

Law 

Figure 6: Dimensions of The Dance of Life (painting title underneath image), by Professor Helen 
Milroy. Reprinted and described with permission from Professor Milroy 116, 117. 

https://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjCp7u5_ovmAhU07nMBHYpvDA0QjRx6BAgBEAQ&url=https://www.ranzcp.org/practice-education/indigenous-mental-health/aboriginal-torres-strait-islander-mental-health/the-dance-of-life&psig=AOvVaw1UNcN4ssYsV67h0d_17iJF&ust=1574998946006792
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Physical 

“The physical state cannot be entirely separated from the land itself”. 

Professor Helen Milroy 117 

 

Aboriginal and Torres Strait Islander peoples are born of and connected to country. This 

physical connection is significant for providing individuals with strength, grounding and 

protection 116, 117. Connection to and caring for country, native title, traditional healing 

practices (Ngangkari), equitable access, sovereignty and self-determination are important 

layers to this dimension 116. Wide-ranging benefits have been demonstrated, linking the 

practise of caring for country for Aboriginal communities and health and well-being in Australia 

127. Negative layers, which counteract this dimension and impact on health and well-being 

include land dispossession, damage to country, physical removal, exclusion and 

marginalisation 116.   

 

Psychological 

“The psychological landscape acknowledges the rich two-way connections one makes 

throughout life from every direction possible”. 

Professor Helen Milroy 117 

 

For Aboriginal and Torres Strait Islander peoples, the psychological dimension encompasses 

connection to mind and emotions, but in the context of one’s culture and identity 116, 128. This 

involves interconnectedness and kinship relationships, belonging, obligation and reciprocity, 

community-centred and focussed approaches, and a two-way sharing and learning process 116. 

Protective factors for this dimension include equity, human rights, reconnection, 

acknowledgment of pride, identity building and the recognition of Australia’s black history and 

the ongoing marginalisation it creates 116. Negative impacts to this dimension include 

psychological genocide, loss, grief and trauma, identity issues, re-traumatisation, racism, 

discrimination, marginalisation, illness and misdiagnoses. Currently, Aboriginal and Torres 

Strait Islander adults experience psychological distress at a rate twice that of other Australian 

people, statistics which have been borne from the colonisation of Australia 128.    
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Social 

“ …the central core of the family tree, with its many rings representing the presence of 

past generations”. 

 Professor Helen Milroy 117 

 

For Aboriginal and Torres Strait Islander peoples, community is central. Family exists well 

beyond ‘nuclear’ definitions and understandings and encompasses vast kinship relationships 

and networks 116, 117, 128. These relationships are important for identity development, grounded 

strongly in community. Collective approaches and processes, along with two-way sharing, are 

significant to the social dimension for Aboriginal and Torres Strait Islander communities 117. 

Connection or reconnection to family and kin, connectedness, roles and responsibility, self-

determination and empowerment are important layers to this dimension. Specifically, in a 

large subset of urban-based Aboriginal peoples, identity and kinship networks have been 

closely associated with health and well-being, and also created strength in social capital 129. 

Genocide through the forced removal of children, identity renunciation, racism (lateral, 

internalised and institutional), economic and social marginalisation are just some of the layers 

which negatively impact this dimension.      

 

Spiritual  

“… the tree of life connecting the inner core of the earth to the outer dimensions of the 

universe”. 

Professor Helen Milroy 117 

All Aboriginal and Torres Strait Islander peoples are spiritual beings, connected to the oldest 

continuing civilisations in the world (Bruce Pascoe). Knowing, being and doing are central to 

spirituality for Aboriginal and Torres Strait Islander peoples and encompasses dreaming 

teachings and ceremony, belonging, connectivity, beliefs and holistic healing as connected to 

country 116, 117, 128. Colonisation has had tremendously negative impacts on spirituality for 

Aboriginal and Torres Strait Islander peoples, creating spiritual genocide 116, 117. The resilience 

of Aboriginal and Torres Strait Islander peoples, however, has helped create a multi-

dimensionality to spirituality and identity for some, through interactions with other cultures, 

be this from the incorporation or separation of religion(s), health and healing processes, and 

education 128.  
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Cultural  

“…the cultural dimension takes the form of three figures symbolising healing, ceremony 

and overriding all, traditional law”. 

Professor Helen Milroy 117 

 

For Aboriginal and Torres Strait Islander peoples culture is grounded in country, it is where 

identity, connection and healing come from 117. From country comes dreaming teachings and 

knowledge, ceremonies, law and lore 117. The ability to connect and practice culture,  through 

healing, language, ceremony and education, is important to cultural connectedness, identity 

and the overall health and well-being of an Aboriginal and/or Torres Strait Islander individual 

128. An overall definition of culture, from an Aboriginal and Torres Strait Islander perspective, 

goes well beyond the definition provided here 128. Negative factors contributing to this 

dimension include racism, tokenism, genocide, misconception and appropriation 116. Protective 

factors for this dimension include sovereignty, self-determination, resilience, connectedness, 

cultural values and identity, community control ownership and governance, and a national 

identity 116, 128.     

 

“..when you’re connected to land or country, ocean or water, you’re connected 

spiritually, because they’ve got spirit in it. When you’re happy inside you – that’s where 

well-being comes from”. 

Aboriginal Community Member NSW in Davy et al 120(p. 5)    

 

  

1.2.3 Aboriginal and Torres Strait Islander Child Well-being 

“The Oldest Continuing Cultures of the World”. 

Uncle Stephen Gadlabardi Warritya Goldsmith130 

Kaurna Elder 

1957-2017 

 

Australia is a colonised country, and the impact of colonisation continues to impact on the 

health and well-being of Aboriginal and Torres Strait Islander peoples. Unlike other colonised 

countries globally, such as Malaysia, the colonisers never left, no treaty was entered into, such 

as in New Zealand and Canada, thus “sovereignty has never been ceded” 131-134. In Australia, 

the processes of colonisation, along with the way in which it produces marginalisation of 
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Aboriginal and Torres Strait Islander peoples, is well documented 135-137. This is why there are 

core accreditation requirements for tertiary level programs (undergraduate, postgraduate, 

extended training), so that individuals in Australia are educated and understand these 

atrocities and their continued burden 138. With this assumption in mind, this dissertation 

assumes prior knowledge of the reader in this important space.   

 

Aboriginal and Torres Strait Islander peoples are the First Nations peoples of Australia, 

decedents and survivors of civilisations since time immemorial 5, 133. In Australia, there are over 

300 distinct language groups with 649,200 people identifying as an Aboriginal and/or Torres 

Strait Islander person in the 2016 Australian Bureau of Statistics census 139. The definition of 

health and well-being of Aboriginal and Torres Strait Islander peoples is unique, as the focus is 

not on disease pathogenesis or Western definitions; rather it is holistic, encompassing and 

interconnected. This is outlined in the Executive Summary of the National Health Strategy 

Working Party Report in 1989140(p. ix): 

“’Health’ to Aboriginal peoples is a matter of determining all aspects of their life, 

including control over their physical environment, or dignity, of community self-esteem, 

and of justice. It is not merely a matter of the provision of doctors, hospitals, medicine 

or the absence of disease and incapacity”. 

 

It is from the National Aboriginal Health Strategy Working Party report that the longest 

standing, most recited and referenced definition of ‘health’ for Aboriginal and Torres Strait 

Islander peoples originates140(p. x): 

“Not just the physical well-being of the individual but the social, emotional, and 

cultural well-being of the whole community. This is a whole-of-life view and it also 

includes the cyclical concept of life-death-life”. 

This goes hand in hand with their definition of primary healthcare for Aboriginal and Torres 

Strait Islander communities, which is less commonly cited140(p. x): 

“Essential healthcare based on practical scientifically sound, socially and culturally 

acceptable methods and technology made universally accessible to individuals and 

families in the communities in which they live through their full participation at every 

stage of development in the spirit of self-reliance and self-determination”. 
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Since the implementation of the National Aboriginal Health Strategy Working Party, research 

has exposed a range of factors which contribute to overall health and well-being for Aboriginal 

and Torres Strait Islander adults, including (but not limited to)7, 110, 111, 115, 119-124, 126, 141, 142: 

• Connection to Country 

• Cultural Beliefs and Knowledge 

• Family, Kinship and Community   

• Identity and Relatedness 

• Safety and Respect 

• Sovereignty, Self-determinations and Leadership  

• Standard of Living 

• Rights and Recognition 

• Holistic Health. 

 

These factors are part of the multiple determinants of Aboriginal and Torres Strait Islander 

health and The Dance of Life, as discussed in the previous section. These factors encompass 

the four main dimensions of health and well-being for urban based Aboriginal and Torres Strait 

Islander children outlined by Priest et al (2017) 7:  

• Healthy Body, Health Mind: understanding that keeping the body healthy involved fuelling 

it right (food and nutrition) and being physically active (sports engagement) assisted in 

keeping minds strong (social and emotional strength).  

• Relationships and Support: connectedness and supportive healthy relationships with 

family and kin are important for creating overall happiness and well-being. This includes 

friends and pets and having spiritual connections to family members who had passed.  

• Culture and Identity: Aboriginal identity and positive connections to culture and cultural 

activities are important for overall well-being.  

• Worries: stressful life events, loss, death, dying, racism and bullying are all negative risk 

factors for health and well-being in Aboriginal and Torres Strait Islander children. These 

risk factors are connected to marginalisation from ongoing colonisation in Australia.  

 

Despite Aboriginal and Torres Strait Islander children having unique and different health and 

well-being requirements, most research spaces continue to frame the health and well-being 

requirements of Aboriginal and Torres Strait Islander children from a Western biomedical 

model, which over-emphasises physical illness 7, 84, 143-145. Further, there is little examination of 
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the resilience and strengths of Aboriginal and Torres Strait Islander children 7, 10, 78. A research 

narrative that does not capture the health and well-being requirements of its focus population, 

in this case Aboriginal and Torres Strait Islander children and their families, runs the risk of 

reinforcing a negative discourse. Such a discourse gives strength to power dynamics, through 

implicit bias, racism and whiteness. This in turn frames Aboriginal and Torres Strait Islander 

communities as the cause of their situation, the reason for their marginalisation, and 

‘normalises’ the health inequities that they face. It is a process which can be considered to 

allow the colonisation process to continue. For the outcomes of this dissertation to warrant 

any relevance to Aboriginal and Torres Strait Islander health research or Aboriginal and Torres 

Strait Islander children and their families, Indigenous knowledge (knowing, being and doing) 

must be central 146. The narrative must change and decolonisation actions must prevail.  

 

1.1.4 Inequity Manifestations  

“.. living with hardship and discrimination every day of our lives, it means that being 

sick and disabled is considered normal, and it means constantly losing our family 

members and friends … What this means in real life is losing our Elders in what should 

be the prime of their lives … and planning our lives around funerals”. 

Dr Puggy Hunter  

Chairperson, NACCHO, 1951-2001 

As cited in Paul 147(p. 220) 

 

Power, money and resources impact on the conditions in which individuals are born into, live 

and pass through 148. All of these factors interplay, giving rise to inequities which impact 

individuals, families and communities 148. For Aboriginal and Torres Strait Islander individuals, 

families and communities, there are further factors which interplay: colonisation, racism, 

whiteness and the multiple determinants of Indigenous health, which also produce inequities. 

The inequities which Aboriginal and Torres Strait Islander communities face are different to 

non-Indigenous peoples - they are “pronounced, persistent, pervasive” and they are racialised 

149, 150.  Examples of these inequities include (as compared to non-Indigenous Australians): 

• Lower life expectancy estimated between 8-20 years (highly subjective depending on the 

resource) 

• Lower secondary and tertiary education participation or completion 151 

• Lower labour force participation and household income 151 
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• Higher levels of chronic conditions: asthma, heart disease, diabetes, kidney disease, 

cancers 152 

• Higher incarceration and suicide rates 153, 154.  

These inequities are not experienced singularly or in isolation. For Aboriginal and Torres Strait 

Islander peoples, these inequities work together, creating further manifestations, which 

creates additional marginalisation and affects the overall health and well-being of an 

individual, family or community. Examples of such manifestations include: 

• Isolation from engagement in community activities which promote health and well-being 

due to chronic conditions 

• A child’s identity and connection, from passing of kin (chronic disease, life expectancy, 

suicide) and incarceration rates  

• Available household income, decreasing treatment options for health conditions, further 

impacted through kin not being able to engage in the labour force due to caring 

requirements for those suffering from chronic disease.   

 

The studies, which make up this dissertation, focus on examining health inequities related to 

burns in Aboriginal and Torres Strait Islander children. As outlined in 1.1.3, the known health 

inequities present in burns injuries for Aboriginal and Torres Strait Islander children include: 

• Greater occurrence of burns injuries 

• Double the rate of hospitalisations for injury 

• Greater burns rates from residences in rural Australian locations 

• Longer LOS in hospital for burns injuries.  

In addition to examining health inequities, a special focus will be placed on examining one 

manifestation from these health inequities impacting Aboriginal and Torres Strait Islander 

families – out-of-pocket healthcare expenditure.  

 

1.1.5 Out-of-Pocket Healthcare Expenditure 

Out of pocket healthcare expenses/expenditure (OOPHE) are expenses not covered through 

universal taxpayer-funded health insurance or private health insurance. OOPHE relates to 

initial or ongoing treatment for an injury, illness or condition, such as co-payments for 

medical/healthcare consultations, medical tests, equipment, medications, bandages, transport 

and accommodation. Additionally, families and households seeking treatment for an illness or 

injury, can be impacted by indirect costs, such as wage or household income reductions, which 

further impacts on OOPHE.   
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When OOPHE are exorbitant, catastrophic healthcare expenditure can occur in households. 

While a common issue in low and middle income regions, it is an emerging concern impacting 

families in high incomes countries such as Australia 155-161. In Australia, this increase  has 

transpired due to an increased reliance on patient or household expenditures, in the form of 

co-payments and OOPHE, to co-fund healthcare services. Families can experience catastrophic 

disruption when OOPHE are relatively large when compared to the total household budget 162, 

163. In the literature there is varied consensus on when catastrophic health expenditure is 

reached: 

• 40% of the non-substance spending (total household budget minus food spending) is 

consumed by OOPHE (Pauly163 citing Xu et al 2003)  

• > 10% of the household budget is consumed by OOPHE 157  

• When households fall below the poverty line from the OOPHE (Pauly163 citing van 

Doorslaer 2007).  

Regardless of how catastrophic health debt is defined, the outcome for households remains 

the same where general necessities (food, clothing, accommodation etc) are foregone to cover 

healthcare expenses 162. In extreme cases, excessive OOPHE induces bankruptcy and creates 

poverty, a common example in high income countries internationally, such as the United 

States or China, resulting from the unaffordability of healthcare insurance and the absence of 

universal taxpayer-funded health insurance 156, 161. Major barriers to initial and ongoing 

treatment for an injury or illness can occur when households deem OOPHE as being too great. 

In these cases, patients have delayed or not sought treatment for their conditions, or patient 

compliance with medication has been impacted, through the unaffordability to fill medical 

prescriptions 155, 161.  

 

In Australia, the  taxpayer funded health insurance, Medicare, is available at public hospitals, 

providing free care at the point of care 155, 164. The Medicare Benefits Scheme (MBS) covers 

part of the cost of medical services provided by physicians as well as some diagnostic tests and 

scans and the Pharmaceutical Benefits Scheme (PBS) covers the cost of pharmaceuticals 164. 

Households can also elect to purchase additional insurance coverage through private health 

insurance, for coverage at private hospitals and subsidies of additional allied health services. 

Yet despite these measures in Australia, OOPHE is considered high when compared to other 

high-income countries with universal taxpayer-funded health insurance 155, 165, 166.  
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In Australia OOPHE research has focussed on the general population or specific medical 

conditions in Australia. For instance, elderly patients seeking treatment for chronic obstructive 

pulmonary disease have reported facing economic hardship from OOPHE requirements 156. 

OOPHE has caused bankruptcy in some families with no health insurance  who areseeking 

ongoing treatment for ill health 155. It is this work, which informed a 2014 Senate report on 

OOPHE in Australia, and contributed to a body of evidence that in part, influenced the Senate 

enquiry into the OOPHE and the affordability of private health insurance in Australia 167. Yet 

little attention on OOPHE research in Australia has focussed on vulnerable populations. For 

instance, the minimal research which has been conducted with Aboriginal and Torres Strait 

Islander communities in Australia is polarising. One study found that Aboriginal and Torres 

Strait Islander patients suffering from chronic heart failure were more at risk of economic 

hardship in managing their chronic condition as opposed to other chronic disease sufferers 168. 

While another study found that Aboriginal and Torres Strait Islander patients receiving 

treatment for cancer faced reduced OOPHE when compared to non-Indigenous cancer 

patients, this study only focussed on co-payments for the MBS and PBS which can be 

subsidised by Close The Gap 169.  

 

Australian research on OOPHE has neglected families with children. Recent work by Cronin et 

al, investigating healthcare costs and child language difficulties in Australia, found that past 

research in this area grossly underestimated the bi-yearly healthcare costs for families with 

children 4-5 years of age (AU$160 vs AU$357-$659), as prior studies had not considered 

OOPHE in their analysis, such as pharmaceutical costs or early intervention services 170. Yet 

often it is assumed OOPHE will be reduced given Australia children under sixteen years of age 

are bulk billede for general medical visits. It is clear that the limited research in this area fails to 

consider that OOPHE causes substantial burden and financial hardship on families, especially 

Aboriginal and Torres Strait Islander families (who economically, and from a social 

determinants of health perspective are positioned much further down the social gradient and 

may be sitting on the poverty line) 161, 171. The current research base on OOPHE in Australia 

demonstrates that little is known or understood on the impact of OOPHE on Aboriginal and 

Torres Strait Islander families with children in Australia. 

 

 
e Bulk billed – term used in Australia, where doctors or specialist choose to minimise the cost of the 
patient, and bill directly to universal taxpayer health insurance (Medicare).  
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1.4 Thesis Aim and Structure 
This thesis aims to provide the first detailed analyses of health inequity impacts on Aboriginal 

and Torres Strait Islander children who sustain an acute burns injury. This thesis will also 

explore one health inequity manifestation which impacts on Aboriginal and Torres Strait 

Islander families collectively, OOPHE. The studies of this thesis engage with interface research 

methodology, combining Western quantitative and public health knowledge, as well as 

Indigenous knowledge. This methodology is underpinned and supported by post-structuralism 

theory.  

 

Chapter 2 (Study One) is a systematic review, investigating how and if health inequities are 

described or considered in health-related quality of life and functional outcomes in children 

who have sustained an injury.  

 

Chapter 3 describes how an interface methodology has been used to design the research 

studies of this thesis. 

 

Chapter 4 (Study Two) examines health inequities in the Burns Registry of Australia and New 

Zealand impacting Aboriginal and Torres Strait Islander children, with a focus on risks for 

bacterial infection.    

 

Chapter 5 (Study Three) explores prognostic factors contributing to longer hospital lengths of 

stay for Aboriginal and Torres Strait Islander children who sustain an acute burns injury. This 

study uses data from the Burns Registry of Australia and New Zealand. 

 

Chapter 6 (Study Four) explores out-of-pocket healthcare expenditure impacts on Aboriginal 

families whose child has sustained a complex burns injury and received treatment at an 

Australian hospital. 

 

Chapter 7 (Study Five) describes the creation of an out-of-pocket healthcare expenditure tool 

which was psychometrically assessed on Aboriginal and Torres Strait Islander families who 

have children.   

 

Chapter 8 discusses key outcomes, limitations and policy implications from this body of work, 

along with recommendations for the future of this research.  
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CHAPTER 2 
An Equity Based Review of existing literature on 

Functional and Health Related Quality of Life 

Outcomes Following Injury in Children 
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2.1 Preamble  
A systematic review was performed to examine and understand the functional and HRQoL 

outcomes in children following an injury. A specific focus of this review was to explore how 

equity was considered or represented in each of the studies. A total of 24 studies were 

included in this review.  

 

This review was conducted to understand how current injury research describes equity and 

how it contributes to injury research agendas and outcomes. The outcomes from this 

systematic review were used to inform studies in Chapters 4-6.  

 

This chapter has been published in: 

Ryder, C., Mackean, T., Hunter, K., Williams, H., Clapham, K., Holland, A. J. A., and Ivers, R., 

Equity in functional and health related quality of life outcomes following injury in children - a 

systematic review. Critical Public Health, 2019. 30(3):352-366.  

 

Corresponding Author: Courtney Ryder 

Published: 26 February 2019 

 

2.1.1 Summary: Weaving the Interface  

“Disease is perceived fundamentally in a space of projection without depth, of 

coincidence without development. There is only one plane and one moment. The form 

in which truth is originally shown is the surface in which relief is both manifested and 

abolished—the portrait”. 

Michael Foucault 172(p .6) 

The research methodology for this thesis is conceptualised through ‘research at the interface’, 

using a weaving approach to conceptualise the research knowledge interface (Chapter 3). 

Although this systematic review is not focussed on studies involving only First Nations or 

Indigenous peoples globally, Indigenous research methodologies and methods have been used 

in the contextualisation of outcomes from the results of the review. 

 

The weaving approach drew upon poststructuralism as the theoretical framework which 

informs the methodology of this thesis, along with Western and Indigenous research methods. 

Poststructuralism (also referred to as deconstruction) is a critical reasoning process which 

centrally focusses on unpacking dominant and invisible power and knowledge, such as 
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embodiment and subjectivity, further discussed in Chapter 3 173. Part of this process required 

focussing on undertaking an equity analysis in this systematic review, consisting of PROGRESS-

Plus and an equity lens to explore, unpack and understand the dominant and invisible 

reporting of equity in injury outcomes in children. 

 

At the research knowledge interface of this study I used Indigenous knowledge, via the 

Indigenous research methodology of Indigenist research, as defined by Rigney (2001): 

• Political Integrity in Indigenous research 

• Privileging Indigenous: voices in Indigenist research 174. 

This method was used in the context of equity, with an underlying poststructuralism theme. In 

this process, engagement with equity or the reliability of any equity discussion was considered 

in line with PROGRESS-Plus and the equity lens integrity; also, how or if an equity voice or 

viewpoint was considered in study discussion. Principles from the Indigenous methodology, 

nayri kati, where Western scientific value systems are not the unacknowledged norm, were 

used with poststructuralism principles at the knowledge interface, to interrogate how equity 

had been included and engaged with in each of the studies 83. With this, Indigenous research 

processes from Yuri Ingarninthi were further engaged to see if equity was being engaged with 

on a deep or superficial level, or if their equity discussion was used to empower or create 

further oppression and marginalisation 175. This research knowledge interface was further 

informed through the Indigenous research method of Yarning - supervisory Yarning. Allowing 

the systematic design, analyses and outcomes, to be supported by the collective knowledge of 

my supervision team 176. All of these methods were significant in weaving a strong and robust 

research interface where the ‘implicit normalised’ process of reporting injury outcomes in 

children was interrogated against an equity lens. This enquiry examined the centrality of 

equity to injury outcomes in children, and the often avoided dialogue for equity in this space 

on an international level.       
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2.2 Abstract  
Injury burden is greater in children from vulnerable and disenfranchised populations. This 

systematic review aimed to describe injury-related HRQoL and function outcomes in children 

with a health equity lens. A systematic review was conducted focussing on HRQoL and 

functional outcomes in children (≤ 16 years), following injury. We applied PRISMA-E 2012 

guidelines and the RTI (Research Triangle Institute) item bank for risk of bias and measured 

equity using PROGRESS-Plus with a narrative synthesis. Of 3013 articles, 24 were eligible for 

inclusion. Most assessed outcomes following traumatic brain injury (TBI) or burns over a 12-

month period. Reduced functional and HRQoL levels pre-injury or baseline, longer 

hospitalisation and lower SES were linked to poorer long-term outcomes. Measures of equity 

in methodology, reporting and discussion were limited. Equity variables, such as prior 

disability, were points for participant exclusion. Ethnicity was often reported only in dominant 

cultural terms. The equity impact of injury in children remains largely unexplored. Worse injury 

outcomes were reported in low socio-economic families, but the relationship to other equity 

variables was not routinely reported. This could significantly inhibit development of targeted 

preventative programs and health care for those most in need. Injury research agendas need 

reform; we provide guidance for research teams to assist in including equity in their research 

and outcomes. 

 

2.3 Introduction 
Injury remains a major global public health problem and the leading cause of childhood 

mortality and disability worldwide 15, 25. On average, unintentional injury is responsible for 

2000 preventable child deaths globally per day 15. Road traffic crashes, drowning and fire-

related burns are the most common forms of fatal unintentional injury in children 15.  With 

respect to intentional injury, neglect or physical violence are the most common causes of 

death in children 16. For every injury-related childhood death, millions of children are 

hospitalised for non-fatal trauma 15, 16.  

 

Injuries can result in long-term loss of function which may create occupational and social 

limitations and impact on an individual’s HRQoL15, 25, 177. The consequences of any injury can 

impact on the child’s ability to attend and engage with school and physical and leisure 

activities 25, 178. This may be carried into adult life, impacting on future study, finding work, 

participating in an active social life and performing everyday activities 177. These impacts 

extend beyond the individual to the child’s family or carers, causing disruption to general 
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family life, including the emotional pain associated with a preventable condition through to 

the financial burden families face for ongoing care 15, 40. It is not known if these impacts are 

amplified by social or health inequities. 

 

Health equity is defined as the absence of discriminatory or avoidable disparities in health 3, 104. 

Equity variables, such as those of PROGRESS-Plus (residence, race/ethnicity, occupation, 

gender, religion, education, social-capital, socio-economic position, age, disability, sexual 

orientation and other vulnerable groups), are used to describe and assess the effect social 

determinants of health have in population health inequities 179. Globally, injury burden in 

children is most significant in individuals from socio-economically disadvantaged or minority 

backgrounds 15, 180. Mortality rates in injury demonstrate clear inequities, through gender 

differentials, where unintentional injury rates are much higher for males but in some injury 

areas, for example, cases of sexual violence and burns in South Asia, girls are considerably 

overrepresented 15, 16. Age inequities exist, with burden greatest in children under five years of 

age. Cultural inequities occur, where certain populations (ie First Nations children) remain 

overrepresented 15.  

 

The United Nations (UN) Convention on the Rights of the Child (1989) enshrines the protection 

of all children who experience injury, through appropriate and safe services and treatment 15, 

181. To reduce injury disparities, injury research should seek to understand and address 

inequities in injury burden, prevention and care 3, 104. Such research is paramount in informing 

government bodies and other stakeholders about where the gaps lie and the support needed 

to create equity. This can occur through changes to policy and resource allocation that are 

cognisant of the interplay of the multiple factors of health inequities3, 104, 182.  

 

Current literature suggests using an equity lens as a way for researchers to understand how 

equity or inequities are captured in their research and outcomes 3, 112, 182-184. Despite this, 

health research, including the systematic review processes, has been criticised for not 

including an equity assessment 3. Research which ignores inequities in health and is focussed 

on dominant biomedical epistemology, analysis and dissemination of study results, including 

systematic reviews, risks enforcing implicit bias and dominant views 3, 112, 146, 174, 183, 184. This 

creates further marginalisation of socially disadvantaged populations and misses the 

opportunity to better inform health care delivery and planning 3, 112, 183, 184. Understanding how 

current research describes equity and how it contributes to injury research agendas and 
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outcomes is critical in creating socially accountable research which supports policy, funding 

and models of care that are equity inclusive and culturally safe 3, 182. This systematic review 

applies a health equity lens to describe the evidence of functional and HRQoL injury burden in 

children globally. 

 

2.4 Methods 
Search Strategy and Selection Criteria 

Search terms, including MeSH and Emtree, were developed from key literature in consultation 

with two specialist librarians, resulting in syntax and terms outlined in Table 3 15, 180. Database 

searches were conducted during August 2017 in MEDLINE (general and In-Process and Non-

Indexed Citations), Pubmed, EMBASE, Scopus, Cochrane (CENTRAL), and PsycINFO, focussed 

on peer-reviewed articles in the period 2000-2017.  

 

Database Search Syntax (example MEDLINE)                                                                                          

MEDLINE, 

MEDLINE 

Epub Ahead of 

Print, In-

Process and 

Other Non-

Indexed 

Citations, 

MEDLINE 

Daily, 

Pubmed, 

EMBASE, 

Scopus, 

Cochrane 

Central, 

PsycINFO.  

1. (injur* or accident* or unintentional or traffic or drown* or poison* or burn* 

or fall* or intentional or physical violence or mental violence or abuse or 

neglect or negligent treatment* or maltreatment* or suspicious).ab,kw,ti.  

2. "Quality of Life"/ or Health Status/ or Health Status Indicators/ or "Activities 

of Daily Living"/ or Glasgow Outcome Scale/ or Disability Evaluation/ or 

(Quality of Life or Health Status or Health Status Indicators or Activities of 

Daily Living or Glasgow Outcome Scale or "International Classification of 

Functioning, Disability and Health"/ or Disability Evaluation).ab,kw,ti. or 

(AQoL or PedsQL or BOQ or 17D or SF-36 or QWB or WeeFIM or WHODAS or 

ICF-CY or PEDI or GMFM or FSS or EDSS).ab,kw,ti.  

3. cohort studies/ or follow-up studies/ or exp longitudinal studies/ or 

prospective studies/ or ((cohort or follow-up or longitudinal or prospective) 

adj3 stud*).ab,kw,ti. 

4. adolescent/ or exp child/ or infant/ or infant, newborn/ or (adolescent* or 

child* or infant* or preschool* or p?ediatric).ab,kw,ti. not (adult* or elderly 

or geriatric or wom?n or m?n).ab,kw,ti..   

5. 1 and 2 and 3 and 4 

6. limit 5 to (english language and yr="2000 -Current") 

Table 3: Search Terms and Databases. 

 

Key inclusion and exclusion criteria were created to capture functional and HRQoL outcomes in 

injured children (≤ 16 years), from observational (cohort, longitudinal, follow-up and 

prospective) studies, Table 4. Following guidelines on injury outcome research, all studies 

needed to include ≥ 3 time points (Table 4), which included baseline < 3 months, 

rehabilitation/adaptive phase 1-12 months, stable 6-24 months, time points 185, 186.  
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PRISMA-E 2012 guidelines were followed to carry out the review (Figure 7). The PRISMA-E 

2012 is an established framework specific to equity-focussed systematic reviews 3. No review 

protocol exists for this review. Title and abstract screening against key words, inclusion and 

exclusion criteria was undertaken by the lead author (Courtney Ryder). Quality assurance was 

undertaken through a ‘blinded review’ process, where the reviewer (Hayley Williams) assessed 

ten papers which passed or failed against the set criteria. The results from this blinded review 

were 100 per cent consistent with that of the lead author (Courtney Ryder). 

 

Inclusion Exclusion 

1. All papers focussed on injury.  

2. Study inclusion criteria 0-16 years, participants were ≤ 16 

years at time of recruitment/baseline measure.  

3. Observational studies – cohort, follow-up, longitudinal or 

prospective. 

4. All studies were required to have ≥ 3 time points, which 

must include: baseline < 3 months, 

rehabilitation/adaptive phase 1-12 months, stable 6-24 

months, time points. 

5. Additionally, articles were restricted to published 

findings in English-language only over the last 17 years 

(January 2000 – December 2017). 

1. Non-injury related studies. 

2. Studies reporting on populations above 16 

years of age, parents or prenatal were 

excluded from analysis.  

3. Non-observational studies, retrospective 

studies, or case series.  

4. Studies focussed on – study protocols, 

clinical treatment, clinical guidelines, 

rehabilitation outcomes and other 

guidelines. 

5. Studies assessing the psychometric 

properties of HRQoL or functional measures.  

Table 4: Selection Criteria for Articles. 
 

Data extracted from articles included reference, study location including country, study type, 

setting, injury focus, sociodemographic results, outcome measures, study duration, time points 

(follow-up), participant numbers (baseline, follow up), key findings, strengths, limitations and 

equity in line with the PROGRESS-Plus approach and Nasser equity lens, and risk of bias 3, 179, 

182. 

 

Equity Focus   

Equity was assessed in study methodology, design and in outcome reporting of included 

studies. Guidelines recommended by the Campbell Collaboration and key Cochrane groups 

were adapted to include the PROGRESS-Plus headings which were used to extract relevant 

population and individual characteristics 3, 179, 187. Further factors related to methodology and 

design, outlined in Table 5, were also recorded for consideration of equity engagement 182. 

 

An additional rating was introduced for each paper based on the equity outputs from  
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PROGRESS-Plus and Table 5, with a 4-part rating system, providing an overall rating of ‘equity 

examination’:  

(1) Not evident, no consideration or discussion of equity 

(2) Somewhat evident, mentioned in article in one or few areas 

(3) Generally evident, equity measures outlined and discussed 

(4) Highly evident, equity clearly considered. 

Narrative Synthesis  

A narrative synthesis approach was utilised, given the focus was on describing evidence as 

related to injury outcomes and equity variables. The approach used in this systematic review 

incorporated the three-step process described by Popay et al 2006 and Petticrew et al 2006 188, 

189.  

 

Risk of Bias Assessment 

Risk of bias was assessed using the RTI (Research Triangle Institute, California, United States of 

America) Item Bank, which has been designed to focus on evaluating risk of bias and precision 

in observational studies through 29 questions focussed over 11 areas, from sample definition 

to analysis outcome 190. For this systematic review, the areas of sample definition and 

selection, exposures, soundness of information, follow-up, analysis comparability, analysis 

outcome and interpretation were used.  

Stakeholders 
 Q. Which stakeholders have been consulted? 

ie Cultural organisations, patients, clinicians, policy-makers? 
Q. What participants have been recruited for this research?  

Research Team 
 Q. Does the research team demonstrate diversity and stakeholder accountability? 

ie Target population is Indigenous peoples; are Indigenous researchers involved in the 
research team? 
Q. If diversity is present, in what role is it engaged? 
i.e. Chief investigator, research assistant, reference group, etc. 

Methods 
 Q. Have appropriate tools and methods been used for the target population? 

ie Target population is Indigenous peoples; have Indigenous research methodologies been 
incorporated or considered? 
Q. What strategies have been developed to minimise participation barriers? 

Results 
 Q. Have variations been considered in terms of culture, equity, social determinant of health? 

Outcomes 
 Q. Have the social determinants of health or health equity been applied to recommendations 

from results? 
Q. Are stakeholder voices considered in the discussion and conclusion?  
ie focus group results review, use of academic sources of literature? 

Table 5: Equity Lens – questions developed from Nasser et al 2013 182. 
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Papers identified through 

database search (n=3914) 
 

• MEDLINE (n=1994) 

• Pubmed (n=62) 

• EMBASE (n=1468) 

• Scopus (n=201) 

• COCHRANE (n=130) 

• PsycINFO (n=59) 

 

Papers identified through 

reference list review (n=17) 

 

Records after duplications removed 

(n=3013) 

 

Records after title review                      

(n=3013) 

 

Records excluded                      

(n=2334)  

 

Records after abstract review                      

(n=679) 

 

Records excluded                      

(n=573) 

 

Records after full text review                      

(n=107) 

 

Records excluded (n = 82): 
 

• Outcome measure did not 

meet inclusion criteria (n=9) 

• Not focussed on child 

outcomes (n=4)  

• Did not meet injury inclusion 

criteria (n=2) 

• Study type did not meet 

inclusion criteria (n=11) 

• Recorded time points did not 

meet inclusion criteria (n=34) 

• Age range did not meet 

inclusion criteria (n=21) 

• Congress abstract, now 

published (n=1)  

Records included in review                      

(n=24) 
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Figure 7: PRISMA flow diagram, PRISMA-E 2012 3. 
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2.5 Results 
Search Results 

The electronic database search returned 3914 records; an additional 17 were identified from 

reference lists. Duplicate removal resulted in 3013 articles for review. Title and abstract 

screening removed 2907 records, leaving 107 records for full text review. Full text review of 

107 records against full criteria resulted in 24 articles being included (Figure 7). 

 

Study characteristics 

Studies (n=21, 88%) were predominantly carried out in high income countries: the United 

States of America, Australia, Netherlands and Canada, see Table 6 for details.  Most studies 

were described as prospective or longitudinal prospective (n=17, 71%)191-205.  

 

The majority of studies focussed on TBI (n=14, 56%), followed by burns and injury (both n=3, 

13%). Table 6 contains full injury details for studies. Many studies stratified based on injury 

severity, with %TBSA in burns studies 206-208 and the Glasgow Coma Scale (GCS) in TBI studies 

197, 200-202, 205, 208-211. Control groups were common in TBI studies (60%, n=9) as either healthy or 

orthopaedic injury controls, matched through age, gender and SES193, 194, 197, 200-202, 209, 211.       

 

First Author, 

Year, 

Country, 

Study Type. 

Injury, 

Age, 

Setting. 

Outcome 

Measures 

(HRQoL and 

Functional), 

Follow-up 

PROGRESS-Plus* 

√ - reported, x – not reported, R – Recorded, E - excluded 

P R O G R E S S Plus 

1 2 3 4 5 

Jagnoor. 2017. 

India. 

Prospective. 

Injury. 8-16 

yrs. One 

hospital.  

PedsQL, KOSCHI. 

Baseline, 1, 2, 4 

& 12 months. 

√ √ x √ x √ x x x √ x x x 

Schneeberg. 

2016. Canada. 

Longitudinal. 

Injury. 0-16 

yrs. One 

hospital.  

PedsQL.  

Baseline. 1, 4 & 

12 months.  

X √ x √ x x x R x √ x x x 

Brown. 2016. 

Australia. 

Longitudinal 

prospective.  

Traumatic 

Brain Injury. 

6-14 yrs. 

Three 

hospitals.  

CHQ-PF50. 

Baseline, 3, 6, 12 

& 18 months. 

X x x √ x x x x x √ E x x 

Disseldorp. 

2013. 

Netherlands. 

Prospective 

cohort.  

Burns. 6m – 

16 yrs. Not 

reported.  

WeeFIM. 

2 weeks, 3 & 6 

months. 

X x x √ x x x x x √ E x x 

Yeates. 2012. 

USA. Prospective 

cohort.  

Traumatic 

Brain Injury. 

8-15 yrs. 

CHQ. 

Baseline, 3 & 12 

months.  

x √ x √ x R R √ x √ x x x 
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Two 

hospitals.  

Palmieri. 2012. 

USA. 

Longitudinal. 

Burns. 0-5 

yrs. Four 

hospitals.  

BOQ. 

Baseline, 3, 6, 12, 

18, 24, 36, 48 

months. 

x √ x √ x x X √ x √ E x x 

Anderson. 2012. 

Australia. 

Longitudinal.  

Traumatic 

Brain Injury. 

2-7 yrs. One 

hospital.  

VABS. 

Baseline, 12, 30 

months & 10 

years. 

x x R √ x x X R x √ x x x 

Moran. 2011. 

USA. 

Prospective. 

Traumatic 

Brain Injury. 

8-15 yrs. 

Two 

hospitals.  

CHQ-PF50. 

Baseline, 3 & 12 

months. 

x √ x √ x x X √ x √ E x x 

Serghiou. 2008. 

USA. 

Longitudinal.  

Burns. 6m – 

16 yrs. Four 

hospitals.  

WeeFIM 

Discharge, 6, 12 

& 24 months.  

x √ x √ x √ X x x √ x x x 

Rotarescu. 2008. 

Romania. 

Prospective. 

Mild Head 

Injury. 5-

16yrs. Not 

reported.  

SAS. 

Baseline, 3, 6, & 

12 months.  

x x x √ x x x x x √ x x x 

Catroppa. 2008. 

Australia. 

Longitudinal.  

Traumatic 

Brain Injury. 

2-6 yrs.  One 

hospital. 

VABS. 

Baseline, 6, 30 

months & 5 

years. 

x x R √ x x x R x √ E x x 

McCarthy. 2006. 

USA. 

Prospective. 

Traumatic 

Brain Injury. 

5-15yrs. 

Four 

hospitals.  

PedsQL. 

Baseline, 3 & 12 

months. 

x √ x √ x √ x √ x √ √ x x 

Ding. 2006. USA. 

Prospective.  

Fractures. 5-

15 yrs. Four 

hospitals.  

PedQL. 

Baseline, 3 & 12 

months. 

x √ x √ x R x √ x √ E x x 

Anderson. 2006. 

Australia. 

Prospective.  

Traumatic 

Brain Injury. 

2-6 yrs. One 

hospital. 

VABS. 

Baseline, 12 & 30 

months.  

x x R √ x x x √ x √ E x x 

Strums. 2005. 

Netherlands. 

Prospective. 

Traffic 

Injuries. 8-

15 yrs. One 

hospital.  

TACQOL. 

Baseline, 3 & 6 

months.  

x x x √ x √ x √ x √ √ x x 

Polinder. 2005. 

Netherlands. 

Prospective.  

Injury. 5-

14yrs. 17 

sites.  

EQ-5D. 

Baseline, 2.5, 5 & 

9 months. 

X x x √ x x x x x √ √ x x 

Yeates. 2004. 

USA. 

Longitudinal 

prospective.  

Traumatic 

Brain Injury. 

6-12yrs. 

Four 

hospitals.  

VABS. 

Baseline, 6, 12 

months, 4.1 

years. 

X √ x √ x R x √ x √ E x x 

Anderson. 2004. 

Australia. 

Longitudinal 

prospective.  

Traumatic 

Brain Injury. 

2-6 yrs. One 

hospital.  

VABS. 

Baseline, 12 & 30 

months.  

X x x √ x R x √ x √ E x x 

Schwartz. 2003. 

USA. 

Traumatic 

Brain Injury. 

6-12 yrs. 

VABS. X x x √ x x x √ √ √ x x x 
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Longitudinal 

prospective.  

Four 

hospitals.  

Baseline, 6, 12 

months, 4.1 

years.  

Stancin. 2002. 

USA. 

Longitudinal 

prospective.  

Traumatic 

Brain Injury. 

6-12 yrs. 

Four 

hospitals.  

CHQ-PF50 & 

VABS. 

Baseline, 6, 12 

months, 4 years. 

X √ x √ x √ x √ x √ E x x 

Prasad. 2002. 

USA. 

Prospective.  

Traumatic 

Brain Injury. 

0-15 yrs. 

Two 

hospitals.   

GCS. 

Baseline, 3 & 12 

months.  

X x x √ x x x x x √ E x x 

Kumaraswamy. 

2002. Malaysia. 

Prospective. 

Traumatic 

Brain Injury. 

6-13 yrs. 

Three 

hospitals.  

GCS. 

1, 3, 6, 12, 18, 34, 

40 months.  

√ x x √ x x x x x √ √ x x 

Stancin. 2001. 

USA. 

Prospective. 

Fractures. 6-

12 yrs. Three 

hospitals. 

VABS. 

Baseline, 1, 6, & 

12 months.  

X x R √ x R x R x √ E x x 

Anderson. 2001. 

Australia. 

Prospective.  

Traumatic 

Brain Injury. 

3-7 yrs. One 

hospital.  

VABS. 

Baseline, 6 & 30 

months.  

X x x √ x R x √ x √ E x x 

* PROGRESS-Plus – Place of residence, race/ethnicity, occupation, gender, religion, education, social capital, socio-economic 

position (SEP), 1 all SEP, 2 age, 3 disability, 4 sexual orientation, 5 other vulnerable group 179.  

Table 6: Summary of findings: studies post-injury functioning and HRQoL, with equity in 
children ≤ 16 years. 

 

Study population and recruitment 

Studies varied in their number of recruitment sites, with one site (n=8, 33%) or four (n=7, 30%) 

being most common; refer to Table 6 for details. Urban-based hospitals were the most 

commonly reported recruitment site 191-194, 196-198, 200-203, 205, 207-209, 212-214. Eight years was the 

average age across all studies, with the most commonly included range at 5-16 years of age 

(n=13, 52%). Table 6 contains full age descriptions.  

 

Outcome measures and follow-up period 

A range of different functional and HRQoL outcome measurements were used (Table 6). The 

most commonly reported functional outcome measure was the Vineland Adaptive Behavior 

Scale (VABS)(n=9, 56%)197, 200-202, 205, 209, 211, 213, 214. Paediatric Quality of Life Inventory (PedsQL 

4.0) was the most commonly reported HRQoL outcome measure (n=4, 36%)191, 192, 196, 212. Over 

half of the studies (n=14, 56%) contained additional assessments outside of functional and 

HRQoL measures, such as those for family functioning, intelligence, psychological distress, 

language or auditory skills, development and motor scales 193, 195, 197, 198, 200-204, 209, 211-214. Limited 



 

53 
 

studies reported on psychometric property assessment of outcome measures being used and if 

they had been assessed in the target population or injury population 191, 193, 194, 196, 198-200, 202, 206, 

208, 211, 213. One study questioned the appropriateness of the ‘Western-centric’ HRQoL measure 

they used in their low to middle income Indian population 192. Another study suggested the 

cognitive and behavioural impacts resulting from TBI injuries rendered their population 

ineffective in completing outcome measures accurately 202.  

 

Most studies ran over a 12-month period (n=9, 36%) and the majority of studies had 3-4 time 

points for recording outcome measures (n=20, 83%). Table 6 contains exact follow-up time 

points. After baseline recording, follow-up was variable between studies, with three months 

common for second recordings (n=11, 46%)191, 194-196, 198, 200, 203, 207, 210 and 12 months (n=9, 36%) 

was most common for the third 191, 193, 194, 196, 200-203, 206. Reporting on participant numbers for 

each time point varied across studies, with 48% (n=12) of the studies reporting on participants 

at each time point 191, 192, 196, 198-201, 206, 207, 210, 212. While 29% (n=7) reported attrition rates, only 

8% of studies (n=2) provided details on attrition rates 200, 212.  

 

Outcomes  

Outcome measures of pre-injury HRQoL and functional were indicators of post injury 

outcomes in 17% (n=4) of studies, suggesting injury outcomes were influenced by premorbid 

burden 194, 197, 205, 214. Injury severity and complexity (such as longer hospitalisation or hand 

burn), affected functional and HRQoL injury outcomes negatively and were indicators for long-

term disability in children impacted by injury 191, 195, 197, 200, 208, 209, 211-213.  

 

Most studies reported on time of recovery until ‘normal’ measures for functional or HRQoL 

outcomes. Definitions for normal outcomes varied across studies, some used pre-population 

measures provided by their outcome measures, whereas TBI studies mainly used recordings 

from matched healthy or orthopaedic injury controls.  

 

Risk of Bias 

A low risk of bias was assessed overall in each of the papers. Forms of bias included participant 

exclusion bias (ie disability or dominant language requirement), demographic and access bias 

(ie only urban recruitment sites) and attrition (ie higher attrition from low SES and minority 

backgrounds)191, 194, 196-198, 200-203, 205, 207, 209-216. 
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Equity in Study Methods 

Most studies (n=19, 76%) ranked poorly (score <2) on equity inclusion and reporting, with 

equity variables only mentioned infrequently in relation to study homogeneity (n=12) or not at 

all (n=7)193-198, 200, 203-214. No studies reported on engagement or consultation with key 

stakeholders or the equity composition of research teams. In methodology sections, equity 

was addressed through standardised measures for socio-demographic information. In this 

area, study inclusion factors excluded population groups, for instance, 59% (n=14) of studies 

had a dominant language requirement 191, 196, 198, 200-202, 207, 209-212, 214. Equity reporting in results 

focussed on the homogeneity of study participants or participant groups, with only two papers 

reporting lower SES and ethnic minority status as an indicator for study attrition 194, 201.  

 

Equity in Study Outcomes 

Under the PROGRESS-Plus reporting as presented in Table 6, all studies reported on age and 

gender of children, however 63% (n=15) reported specifically on male gender in their results 

and not female 191, 193, 194, 198, 200-202, 205-209, 211, 213, 214. Cultural background (race/ethnicity) was 

reported in 42% (n=10) of articles, with these studies focussed on reporting either ‘white’, 

‘other’ or a combination of both (n=7, 70%) and these were not reported in association with 

study outcomes 191-194, 196, 200, 202, 206, 208, 213. When ‘other’ was reported, no studies defined this 

category.   

 

SES/position was reported in 46% (n=11) of studies, generally USA-based (n=7, 64%), using a 

variety of tools: Duncan socio-economic index, Daniel’s Scale of Occupational Prestige or 

Hollingshead Four Factor Index 191, 193, 194, 196-199, 201, 202, 205, 209. A further 16% (n=4) of studies 

elected to record socio-economic factors but did not include this data in reporting their 

findings. Education level was reported in 20% (n=5) of studies, with the major focus being on 

maternal education level 191, 192, 198, 202, 208. Another 28% (n=7) of studies recorded the parental 

education level as an indicator of SES for comparing participant demographics for 

homogeneity 193, 196, 200, 205, 206, 209, 213. Only two studies reported on geographical location, with 

one study focussing on rural Malaysian children and the other on Indian children 192, 204. 

Disability was a major exclusion factor for studies, with 46% (n=11) of studies’ inclusion criteria 

excluding participants with a pre-existing disability (ie neurological, psychiatric, mental health 

or developmental disorder) 194, 197, 200, 202, 203, 205, 207, 209-211, 213. Another 38% (n=9) of studies did 

not report on disability in their papers 192, 193, 195, 198, 201, 206, 208, 212, 214.   
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While the majority of studies controlled for equity measures in their population analysis (ie 

SES, gender), just over a quarter of studies (n=7) factored equity measures into their overall 

outcome analysis 191, 197, 199-201, 203, 209. The predominant theme linked lower SES (ie family 

functioning, lower household resources) to poorer functional and HRQoL outcomes for injured 

children over time 191, 197, 199-201, 209. SES was directly reported as a predictor for 30-month 

outcomes in TBI-affected children 209. Children impacted by TBI with private health insurance 

or who lived in two-parent households reported higher HRQoL outcomes, whereas reduced 

HRQoL outcomes occurred in families reported with poorer functioning 191. Also, a higher rate 

of  post-injury behavioural problems was reported in children with TBIs who experience 

greater socio-economic disadvantage and in families with poorer outcomes (high distress and 

burden)201.   

 

Equity focus in the discussion and conclusion sections of papers was limited in depth and 

focus. For instance, one study suggested that overrepresentation of participants from certain 

minority groups was due to ‘rambunctious’ play or behavioural problems 206. Two studies 

reported an association between injury severity and low SES 197, 200. One of these studies 

reported a proportional relationship between injury severity and social outcomes (as part of 

functional outcome measures) and these outcomes were further impacted by family 

characteristics (ie resources, functioning)200. The other suggested a ‘double hazard notion’ 

where negative outcomes transpired from the combination of injury severity and social 

disadvantage 197. In another study, girls were three times more likely to report suboptimal 

functioning in the long term across all health outcome domains as compared to males. In this 

study it was demonstrated that female gender and hospitalisation were independent 

predictors for long-term disability 199. Overall, there was limited discussion on the impact of 

equity on functional and HRQoL outcomes in children who had experienced injury.   

 

2.6 Discussion 
This is the first systematic review to assess functional and HRQoL outcomes following 

paediatric injury through an equity lens. Results suggested that injury outcomes were 

influenced by baseline or pre-injury functional and HRQoL outcomes. Increased length of 

hospital stay, injury severity, lower SES and poorer family functioning were all associated with 

worse functional and HRQoL outcomes ifor injured children. Reporting on any correlations or 

associations between equity variables and HRQoL and functional outcomes was limited.   
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It is clear that the burden of injury is greatest in children from minority or culturally diverse 

backgrounds 217. Despite this, the target population in this review, and most child injury 

studies, continues to be on dominant cultures, predominantly described as ‘white’. 

Furthermore, not speaking the dominant language is an exclusion factor in most studies 

included in this systematic review. These research practices effectively hide the actual burden 

of injury in minority populations. This in turn creates clinical and research blindness, 

reinforcing implicit bias and inadvertently perpetrating institutional racism 112, 138, 183. 

Furthermore, it facilitates funding disparities and inhibits policy development and 

implementation in populations that need it the most 3, 112, 138, 182, 183.  

 

Addressing these deeply embedded practices requires a radical change towards appropriate 

approaches to research and ethics, starting with engaging with relevant community 

organisations, stakeholders and key researchers. Changing research practices also requires 

resources to empower research teams to include minority populations, through training and 

study opportunities, reference and steering committees, data interpretation from routinely 

collected data, engaging with appropriate interpreters and/or translation services as well as 

specialised health services and professionals such as Aboriginal or migrant health workers. This 

review serves to highlight the need for greater awareness of inclusiveness on the part of ethics 

committees to encourage and facilitate culturally safe research practices, rather than create 

additional barriers. Conducting rigorous and high-quality research in high need communities, 

with the community, is more meaningful and respectful and facilitates research translation 218. 

It also addresses current equity gaps in research.   

 

Studies have clearly established the link between SES and injury risk and mortality in children 

217, 219-222. Despite this knowledge, this review has identified that there is limited research 

examining the associations between SES and functional and HRQoL outcomes in injured 

children. In some studies, the latest versions for SES were not used, for example, studies which 

used the 1983 version of Daniel’s Scale of Occupational Prestige 197, 209, 214. For this research 

agenda to be taken further, we recommend using SES measures which are current, using a 

multidimensional concept of SES, and tailoring to population requirements where needed (ie 

ethnicity)219.     

 

Our systematic review found that while boys demonstrate the greatest burden of injury, girls 

have a higher risk (threefold) of long-term disability following injury 199. Lack of gender or sex-
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disaggregated reporting was common in studies. Such research practice impacts on health 

research, through sex role socialisation and implicit bias, contributing to health access barriers 

and further adverse health outcomes 184, 223. Reporting on sex and gender assists in 

strengthening the present evidence base, allowing meaningful translation of clinical research 

into equity targeted health policies 184, 224.  

 

In injury-based research, ‘disability’ has commonly been used as a way to describe participant 

outcomes, especially with respect to functional outcomes 225. In this review, having a disability 

or mental health condition prior to a child’s injury was a major exclusion factor. This practice 

does not allow a true representation of injury burden. Such approaches can reinforce 

dominant demographic profiles in injury research and influence clinical guidelines, funding, 

staff resourcing and policy agendas in this area 3, 182, 225. Ideally, disability should not be an 

exclusion factor for injury study participation. Demographic information on a participant’s 

disability and/or mental health condition can be recorded and incorporated in analyses.  

 

We found a level of variability amongst the tools used in studies to measure functional and 

HRQoL outcomes in injured children. The majority of HRQoL and functional outcome tools 

applied had prior psychometric property assessment undertaken in dominant paediatric 

populations (ie USA). Some had additional assessment in particular countries (ie Australia, 

China) or specific injuries (ie TBI, burns). The type (ie validity) of psychometric property 

assessment was limitedly reported in studies. Impacts of limited assessment were 

demonstrated in one study, where a generic HRQoL was used in Indian children. They reported 

cultural variations in health and well-being impacted on their HRQoL results, suggesting their 

generic tool was inadequate for use in this population 192. The majority of studies did not 

consider the impact of this variability. One study, where psychometric properties had not been 

assessed in the target injury population, judged their study population incapable of completing 

their HRQoL tool due to their injury, rather than the tool being unsuitable for use in this injury 

population  202. No study undertook a comprehensive analyses of equity impact on HRQoL or 

functional outcomes.  

 

Currently there are no specific guidelines for longitudinal outcome research in children. A 

general framework focussed on adult injury-specific follow-up studies by Van Beeck et al 

(2007) exists, but it does not capture the common nuances which present in paediatric studies, 

for example, parental reporting, childhood development or tool appropriateness. Further 
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research is required to determine the most effective and appropriate functional and HRQoL 

measures for use in children, across a variety of injuries and populations. We recommend 

using more than one standardised tool for functional and HRQoL outcomes and undertaking 

psychometric property assessment in a small pool of the target population to confirm the 

suitability of each tool prior to data collection, or designing culturally-validated HRQoL tools.    

 

Strengths and Limitations 

This is the first systematic review in this area to use an equity analysis lens. Observational 

studies were the main focus and defined as having three or more data collection points, across 

the following three timepoints (Table 4). Targeting studies across specific timepoints is a 

strength of this study as it decreases the variability between timepoints 185. Observational 

studies did not include retrospective studies, which is a limitation of this review. While specific 

search syntax was designed to comprehensively search databases, some studies may have 

been missed. Resource limitations in this review may have introduced a level of bias. Not 

conducting a dual review process at all potential stages risks introducing selection bias, 

random error and analyses bias into the review 226. Excluding articles prior to 2000, and the 

grey literature, also introduces a level of selection bias. Further, a focus on English-only articles 

can create language bias, although the impact may be comparatively small, however, as recent 

reviews have demonstrated a decline in the impact of language bias, as even research 

institutions where English is not the dominant language have moved to publishing in English 

227. In this review, five articles were published in English, where English is not the dominant 

country language. Some of the studies included in this review did have methodological 

limitations, for example, only one study site. The review was registered with Prospero, but was 

not approved as the first database search had already occurred.  

 

2.7 Conclusion 
This review found that pre-injury status, length of hospital stay and injury severity was 

predictive of recovery outcomes for HRQoL and functional outcomes following injury in 

children. The review highlighted that few studies have explored the relationship between 

equity and HRQoL and functional outcomes in injured children. In the limited studies that did 

examine this link, children from lower socio-economic backgrounds had poorer injury 

outcomes. This is likely to reflect associations between inequity in access to health care and 

functional and HRQoL outcomes in injured children. Furthermore, this systematic review 

identified that most injury research is largely undertaken with a ‘dominant biomedical 
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research lens’.  Excluding health inequities in injury outcome research runs the risk of creating 

further disparities. We recommend research agendas and teams engage with minority 

population groups and key stakeholders to ensure appropriate and meaningful research 

ensues. This should include psychometric property assessment of functional and HRQoL tools 

in the target population to assess suitability. Measures of disability or mental health conditions 

should not exclude participants. Disaggregated reporting should occur for sex or gender. Such 

actions can ensure that research outcomes are effective in making lasting equitable health 

gains for all children.  
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3.1 Preamble  
This chapter conceptualises and describes my standpoint as an Aboriginal researcher. It is 

divided into three parts: 

 

3.2 Part A: Theoretical Framework Underpinning this Methodology  

A brief introduction on deconstruction and poststructuralism from the teachings of Foucault is 

provided and how it relates to the methodology in Part B. 

 

3.3 Part B: Indigenous research methodology – weaving a research interface 

This section contains an outline on Indigenous knowledge, Indigenous methodologies and 

Western research engagement with Aboriginal and Torres Strait Islander communities. Its 

focus is on contextualising ‘research at the interface’ or ‘knowledge interface methodology’, 

where Indigenous Knowledge and Western Biomedical Knowledge intertwine.  

Part B has been published in: 

Ryder, C., Mackean, T., Coombs, J., Williams, H., Hunter, K., Holland, A.J.A., and Ivers, R.,  

Indigenous research methodology – weaving a research interface. International Journal of 

Social Research Methodology. 2020;23(3):255-267. 

Corresponding Author: Courtney Ryder 

Published: 26 September 2019 

 

3.4 Part C: Textiles for the Woven Research Interfaces in this Thesis 

An outlines of each of the textiles (research methodologies and methods) used to create the 

knowledge interface of studies from Chapters 2, Chapter 4, Chapter 5 and Chapter 7. 

Decolonising methodologies will also be outlined which are used in Chapter 6.   
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3.2 Part A: Theoretical Framework Underpinning Methodology 
“.. Things which seem most evident to us are always formed in the confluence of 

encounters and chances, during the course of a precarious and fragile history …. It 

means that they reside on a base of human practice and human history; and that since 

these things have been made, they can be unmade, as long as we know how it was 

that they were made”. 

Foucault228(p. 36-7) 

The methodology of this thesis is underpinned and influenced by the theories of 

poststructuralism, enunciated by the late French philosopher, Michael Foucault. Much of 

Foucault’s work explores the construction of what is perceived as ‘truth’, and the discourse 

and power which manifests this. While it may seem curious for a female Aboriginal researcher 

to be influenced by a male French philosopher, the way in which Foucault questions the 

construction of truth, his deconstruction process and critical analyses resonates with me. It is 

by no means what he represents, as an individual in society, but rather his teachings and 

articulation of these teachings which underpin and influence the methodology of the collective 

studies in this thesis.    

 

Foucault’s early work involved ‘archaeology’ and ‘discursive formations’ - terms he used to 

describe the analyses of ‘systems of thought’, also described as the history of knowledge(s)229. 

His work in this area was particularly focussed on how disciplinary knowledge (systems of 

thought) functioned, where the term ‘disciplines’ represent academic or institute (ie medical, 

corrective etc) 173, 229. Some of Foucault’s work in this area focussed on the discourse 

surrounding individuals who did not conform to acceptable social norms/categories at that 

time, such as the madman, patient, or criminal 173, 229. However, these social norms/categories 

were defined by disciplines through the power that they held from knowledge formation, for 

instance the patient, their disease and the penetrating medical gaze of the clinician, which was 

a process of disciplining/civilising the patient in Foucault’s The Birth of the Clinic 172, 173.  

 

It was in this work that the power of the discipline, the process of the medical gaze, neglected 

or chose not to engage or understand the knowledge that the madman, patient or criminal 

had on themselves 172, 229. Foucault describes such knowledge as ‘marginal knowledge’ as it is 

knowledge which has been considered as inappropriate or inadequate by the discipline. It is 

here that Foucault recognises that this marginal knowledge, which has been previously 

discounted as inadequate, needs to be re-engaged with229. It is in this process of re-
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engagement that resistance can occur, in which one can ‘break free’ or redefine power 

relationships229. 

 

“.... a whole set of knowledges that have been disqualified as inadequate to their task 

or insufficiently elaborated; naïve knowledges, located low down on the hierarchy, 

beneath the required level of cognition or scientificity .. It is through the reappearance 

of this knowledge, of these local popular knowledges, these disqualified knowledges, 

that criticism performs its work”. 

Foucault229(p. 16) 

 

For Aboriginal and Torres Strait Islander communities, the process of colonisation has created 

a situation where a plethora of what Foucault would label “marginal knowledge” exists, 

generally referred to in the literature as Indigenous Knowledge (knowing, being and doing) and 

methodologies 230. As McHoul and Grace describe in relation to Foucault’s work, what counts 

as true or false knowledge is essentially born from prescribed “social, historical and political 

conditions” 229, 231. This is currently observed in the space of epidemiology and injury research, 

where Aboriginal and Torres Strait Islander communities are the ‘subject’, and Indigenous 

knowledge(s) and methodologies might be considered ‘marginal knowledge’: disregarded, not 

engaged with, or engaged with on a very superficial level. Discourse in epidemiology or injury 

research for Aboriginal and Torres Strait Islander communities more often than not focusses 

on a ‘set process’, a ‘set technique’, a ‘set discourse’ surrounding the ‘discipline’; in this 

process the discipline is provided the power on “how human subjects are formed, how 

institutions attempt to ‘normalise’ persons on the margins of social life” 229. 

 

“Power .. a network of force relations throughout society, relations that are 

characterized by resistance and which interact by means of local tactics and larger 

strategies”. 

Foucault’s Theory of Power as cited in Taylor 232(p. 14) 

 

Foucault is best known as a philosopher of power and has described and analysed a variety of 

power formations. For instance, Foucault’s understanding of power through “juridico-

discursive” is described in the following five aspects 232(p. 17):  

1. The operation of power is negative and suppressive 

2. Power exists through rules or laws ie illegal vs legal through a given law or rule 
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3. These two parts allow power to have a cycle of control 

4. Power creates suppression through the following expressions – rule/law justification, 

preventing or denying a narrative   

5. Power is overarching and everywhere 232. 

 

His focus on disciplinary power is the power that a discipline (ie institute, academy, 

government) holds over individuals through set laws or rules, which force individuals to 

comply with set behaviours. In this process, ‘disciplines’ bring together various types of 

knowledge, but only knowledge which reinforces and strengthens the ‘power’ or agenda of the 

institution to ‘control’ the individual 232, 233. An example, from colonisation in Australia, was the 

removal of Aboriginal children, who were then institutionalised, to be taught domestic duties, 

to become the next servant workforce for white Australia.  

 

Disciplinary power is different from Sovereign power, which is focussed on disempowerment 

and  slavery; disciplinary power is power which seeks only to take, but not control 232. Another 

example of this is the foundational grounds of colonisation in Australia, ‘terra nullius’, used by 

the ‘Crown’ to take Australia for ‘the mother country’ where any means necessary were used, 

resulting in the decimation of Aboriginal and Torres Strait Islander communities.     

 

“The sovereign exercised his right of life only by exercising his right to kill, or by 

refraining from killing; he evidenced his power over life only through the death he was 

capable of requiring. The right which was formulated as the “power of life and death” 

was in reality the right to take life or let live”. 

Cloë Taylor on Foucault 232(p. 42) 

 

Unlike sovereign and discipline power, biopower is not focussed on the individual, rather it is 

focussed on populations and on administering life 232. It is the constructs related to biopower 

which inform the methodology of this thesis.  

 

“Biopower … functions through norms rather than laws … it is internalized by subjects 

rather than exercised from above … it is dispersed throughout society rather than 

located in a single individual or government body”. 

Cloë Taylor, Biopower 232(p. 43) 
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Biopower does not exist at the academic/institute level (ie schools, hospitals, workshops); 

rather, it exists at ‘the state’ level 232. To be able to deploy biopower, the state uses various 

techniques or tactics, research being a primary technique, to generate the knowledge used to 

create biopolitical movements 232. In this way, research feeds biopower. However, the research 

that the state needs for biopower must be focussed on populations, ie public health 

epidemiology using observational or randomised control studies. Through ensuring this 

process, the gaze is always set, cast away in the opposite direction from the state, only 

focussed on the target population whom are not afforded the same ‘power’ as the researcher 

or the state 229. An example from the colonisation of Australia, eugenics, phrenology and Social 

Darwinism are all examples of ‘knowledge’ derived from research, albeit scientific racism

f. This knowledge was used by ‘the state’ (colonisers/Crown) to create biopolitical movements, 

such as the removal and institutionalisation of Aboriginal children 232. Thus, a biopolitical 

movement which allowed for the management of the health, well-being and future, but in 

reality, the cultural genocide and transgenerational trauma and grief, of generations of 

Aboriginal children and their communities. This biopolitical movement, while serving the 

state’s agenda of assimilation, was also about protection, the protection of ‘the state’, the 

‘whiteness’ they represent and their Western approach to life in Australia. 

 

“We should admit . . . that power produces knowledge (and not simply by encouraging 

it because it serves power or by applying it because it is useful); that power and 

knowledge directly imply one another; that there is no power relation without the 

correlative constitution of a field of knowledge, not any knowledge that does not 

presuppose and constitute at the same time power relations”. 

Foucault as cited in McHoul & Grace229(p. 59) 

 

Foucault recognises that wherever power exists, so does resistance, as without the pushing 

and pulling of two systems of knowledge, power does not exist 229, 232. The process of 

‘resistance’ is never effective when it targets ‘power’ alone, but is more effective when it 

targets the techniques used by disciplines or ‘the state’ to generate power in the first place 229. 

For this to occur, one must critically engage and understand the ‘nuances’ associated with the 

 
f Eugenics, phrenology and social Darwinism are scientific theories, built on race and race based studies 
of superiority. Xenophobic in nature, their intent to dehumanise any race or culture, which was different 
from the dominant. The science behind these theories has been disproved, yet remnants live on i.e. 
survival of the fittest. These theories were used to impose racist policies which marginalized Aboriginal 
and Torres Strait Islander communities.  
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‘techniques’, ie strategies, which produce the knowledge 229. It is through this process that 

resistance allows knowledge to be challenged; where the ‘normalisation’ for the ‘correct’ and 

‘functional’ fitting of knowledge is questioned; where the ‘truth’ (or what counts as truth - and 

why it counts as truth) is examined in the ‘discipline’ or ‘the state’ 229. Subsequently, many 

‘truths’ may in fact exist, but the question surrounding them is which one is the principal 

truth? Critically, it’s also asking or knowing why it is that this truth is superior over the other 

truths 229.  

 

 “By Foucault's reasoning, it would appear that the correct appropriation of research 

methods depends on the nature of the truth that we require, and perhaps more 

importantly, the truth that is available to us”. 

Glyn Winter on Foucault 231(p. 12) 

 

It is from Foucault’s teaching on discourse, truth and power that I set about establishing a new 

narrative and discourse around Aboriginal and Torres Strait Islander quantitative health 

research. For this to occur, the Knowledge Interface methodology must be engaged with; one 

which engages with all of the ‘truths’ available, incorporating both Indigenous Knowledge, 

methodologies and quantitative techniques. Through this journey, I seek to answer my 

research questions with an enquiry process founded in Indigenous Knowledge, and great hope 

that it will elucidate a ‘new principal truth’.  

 

3.3 Part B: Indigenous Research Methodology – Weaving a Research Interface 

3.3.1 Abstract 

Indigenous research Knowledges and methodologies have existed over millennia, however it is 

only recently that Indigenous scholars have been able to challenge institutional Western 

hegemony to reclaim sovereignty in the research space. Despite the high volume of 

quantitative research describing Aboriginal and Torres Strait Islander health, there has been 

limited evaluation of the value added through incorporation of Indigenous Knowledges and 

methodologies. ‘Research at the interface’ has been discussed as an Indigenous research 

methodology for researchers to contextualise and inform their research practices, between 

Indigenous and Western systems of knowledge. In this article we address the significance of 

‘research at the interface’ for Aboriginal and Torres Strait Islander research, as an exciting 

opportunity for innovation to ensure strength, self-determination and resilience for Aboriginal 

and Torres Strait Islander communities engaged in research. We also introduce weaving a 
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methodology for ‘research at the interface’ as a process for conceptualising Indigenous and 

quantitative research methodologies at the interface. 

 

3.3.2 Introduction 

“They also don’t understand the difference because they say, “We don’t do it … it’s 

not necessary.” And you think, it’s not altogether true because they don’t 

understand the beginning, and this is because they’ve been told nonsense in the 

past and the nonsense they’ve been told is that one culture is better than the 

other. This is a lot of nonsense because all cultures are equal ..”.  

       Uncle Dr Lewis Kauwanu Yorloburka O'Brien,  

       Kaurna Elder 175(p. 465) 

 

Indigenous Knowledges, methodologies and research have always existed. Founded in the 

oldest continuing civilisations of the world, they are a central part in defining an individual’s 

identity and connection within their community 234. Fluid and dynamic in nature, this 

knowledge and these methodologies are ‘living knowledge’ passed on and through 

generations forever evolving and growing, never static 235, 236.  Examples of this rich research 

and knowledge practice, connecting to health and science are well documented over Australia, 

and include: 

1. Healing and medicine,  Ngangkari, traditional healers of Central Australia (Anangug)237, 238 

2. Conservation and land management, Fire Stick Farming in Nungah communities of SA 175   

3. Engineering, sustainability and aquaculture, Budj Bim for Gunditjmara People and 

Narungga Fish Traps, Ngarrindjeri Fish Traps, Torres Strait Fish Traps, Fish Traps in 

Aboriginal coastal regions of Queensland 239-242.   

4. Aboriginal Astronomy, The Ngara Yura Program 243.   

Considering the depth and continued development of Indigenous Knowledges and 

methodologies over millennia, it is only relatively recently that Indigenous scholars have been 

able to challenge institutional Western hegemony to reclaim a position in contemporary 

research spaces. 

 

Australia is a colonised country, stolen through ‘terra nullius’, denying the humanity and 

 
g Anangu is a term used to Aboriginal communities and people from Central Australia.  
h Nunga is a term used to Aboriginal communities and people from Southern South Australia.  
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sovereigntyi of Aboriginal and Torres Strait Islander peoples, allowing physical and cultural 

genocide to ensue 244. The impact and role of Western research in colonising Indigenous 

peoples and research has been well documented by Aboriginal and Torres Strait Islander 

academics and Indigenous academics from other colonised countries 1, 83, 131, 146, 174, 234, 235, 245-262. 

Australia remains different in that it exists in a neo-colonialism environment with ongoing 

colonisation of First Nation peoples 131, 138. Unlike countries such as India and Malaysia the 

colonisers never left Australia, and unlike New Zealand or Canada there have been no treaties 

with Australian Indigenous peoples, ‘sovereignty never ceded’ 131, 244, 263.  

 

Colonisation has bestowed a dominant Western/eurocentric hegemony, through power, 

control, ownership, which has ensured that whiteness prevails in the research environments 

174, 259, 262. Whiteness is the ‘invisible’ privilege in which the ‘dominant’ culture is placed in an 

‘unnamed’ but ‘normative’ position of power and privilege over minority cultures 131, 232, 264. 

Through this process prevailing underlying assumptions ensure, that Western models of 

research and knowledge are the only way to “make sense of the world, of reality, of social life 

and of human beings” 259(p. 56). This dominant hegemony has created control and ownership, 

over research conduct and findings, which informs government, key stakeholders, policy and 

models of care 83, 229, 252, 255, 259, 262. These Western research models have excluded Indigenous 

voice and knowledges, and importantly, also created circumstances where Aboriginal and 

Torres Strait Islander peoples are one of the most researched civilisations in the world, 

portrayed as a peoples, that ‘needs fixing’ 252, 259.  

 

As an Aboriginal researcher and the first author, I find myself researching in a contested space, 

one which empowers and privileges Western scientific knowledge, particularly in quantitative 

research. As an Aboriginal person, I have lived experience of the oppressive nature that 

colonisation continues to have on Indigenous Knowledges and methodologies. Learning to 

become a researcher, was always going to be an intensely personal and challenging journey - a 

significantly important journey of sovereignty, resistance, and self-determination.  

 

  

 
i Sovereignty is complex and encompassing for Aboriginal and Torres Strait Islander peoples. With core 
principles founded on our rights and responsibilities, it is connected to identity and our independence to 
determine our own destiny285  
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3.3.3 Research at the Interface  

Conceptualised by Māori academic Sir Mason Durie, ‘research at the interface’ is the coming 

together of Indigenous Knowledges and methodologies with Western research methodologies 

1, 260, 261. At the interface these two knowledge systems entwine in equal partnerships, where 

one system is not superior over the other 260. The interface, is an area of innovation and 

excitement, as it is here that additional new knowledge and methods arise in research, to 

fundamentally improve understanding in both knowledge systems 1, 260, 261. The interface, as a 

concept for knowledge formation between two knowledge systems or world views, is 

significant globally, and has been captured in the literature in a range of forms.  

 

For the Mi’kmaw First Nations people of Canada, the process of ‘working at the interface’ is 

explained through ‘Two-eyed seeing’ 265. The process implies users are familiar with both 

knowledge systems, where one eye is focussed on Indigenous Knowledges and world views as 

connected to the land, and the other focussed on Western understandings of the world 265. 

Through using both eyes to see the world an amalgamation occurs, similar to ‘research at the 

interface’ 266. In the amalgamation process, the researcher is to weave back and forth between 

our worldviews, as it may be that the knowledge that one worldview provides is more suitable 

to the current circumstance or situation 265. ‘Research at the interface’, has been described, as 

third space, by other non-Indigenous but oppressed scholars. The space where two different 

knowledge systems engage each other 264, 267, 268. What arises from this engagement is the 

unique space of  ‘thirdness’, which is the beginning of the narrative for change, encompassing 

justice, resilience and self-determination 267-269.  

 

In Australia, Aboriginal and Torres Strait Islander scholars and communities have described 

learning, working and researching at the interface and its application in a range of ways. The 

‘cultural interface’, between Indigenous and scientific knowledge, is the intersection of 

Western scientific methodology and our world view as Indigenous researchers, where we 

generate new stories, methodologies and approaches into Indigenous research methodology 

257. In these processes Western scientific methods of research are not refuted, but used to 

broaden our knowledge base, for we, as Indigenous researchers, can interrogate the results 

with a different lens to our non-Indigenous counterparts 256, 257, 260.  

 

Ganma is a Yolηo concept from Arnhem Land in the Northern Territory, similar to Nakata and 

Durie, in the coming together of two knowledge systems at a knowledge interface, Ganma is a 
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two-way sharing process between two different knowledge systems, where all knowledge is 

relational 268, 270.  

“A river of water from the sea (Western knowledge), and a river of water from the 

land (Aboriginal knowledge) mutually engulf each other upon flowing into a 

common lagoon and becoming one. 

 

In coming together, the streams of water mix across the interface of the two 

currents and foam is created. This foam represents a new kind of knowledge. The 

forces of the stream combine and lead to deeper understanding and truth. 

Essentially, Ganma is a place where knowledge is (re)created”. 

 Yunggirringa & Garnggulkpuy 2007; Kelly 2008, as cited in 270(p. 50) 

 

The creation of Ganma, takes more than two knowledge systems coming together. Just as 

Durie discusses in ‘research at the interface’, the Ganma process encompasses “mutual 

respect, shared benefits, human dignity and discovery” 1(p. 10), 271(p. 141). Similarly, Kaurna Elder Dr 

Lewis Kauwanu Yorloburka O'Brien, has spoken widely of “the meeting of salt and fresh 

water”, as a metaphor for the Kaurna people of the Adelaide Plains in South Australia 272(p. 205). 

Like Ganma, it highlights the coming together of Aboriginal cultural knowledge as an essential 

system of knowledge in connection to Western knowledge systems 272.  

 

The interface as a concept for knowledge (re)generation is apparent in central in-land 

Aboriginal communities as well. Murrij academic Wayne Williams has discussed similar 

concepts to the Ganma metaphor. For Murri communities, two knowledge systems, sand and 

red dirt come together 273. In their coming together the two systems intertwine to create a 

new interface of knowledge 273. Similarly, Murri academic Davis, has conceptualised 

Durithunga, a model for creating ‘research at the interface’. Durithunga is an education model 

focussed on Indigenous leadership for embedding and integrating Indigenous Knowledges and 

research processes, from an Indigenous community perspective 246. It interweaves Indigenous 

identity and strength and Migloo (non-Indigenous) educational spaces 246. Durithunga focusses 

on Murri world views, central to Davis’s identity, which encapsulate resilience, sovereignty, 

self-determination and empowerment of Indigenous identity 246.     

 

 
j Murri, is the term used to Aboriginal communities and people from Queensland and Northern NSW.  
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Research concepts influence ‘research at the interface’. Standpoint theory, focusses on the 

social location and situated knowledge of the researcher 274. This information informs the 

researcher’s standpoint and is used to design the theoretical framework, the lens, through 

which the research is approached 83. Contemporary versions of Indigenous standpoint theory 

have been discussed by Nakata, Moreton-Robinson, Tur, Blanche, Wilson and Walter 83, 254, 275. 

Specifically, Walter and Anderson pose it as an approach whereby researchers create their 

own research standpoint, which includes their social position, epistemology, ontology and 

axiology in Indigenous quantitative research 83.  In Indigenous quantitative research, these new 

approaches ensure the overall process for ‘research at the interface’ interrogates research 

outcomes in a different way, and seeks to undo an oppressive deficient model of discourse 

which clouds Indigenous quantitative research 83. 

 

In working at the interface, Indigenist research is a concept which must be embraced. 

Developed by Aboriginal academic Irabinna Rigney, ground breaking in its development 20 

years ago, this scholarship remains significantly relevant and important to the research 

environment. The concept of Indigenist research, can be used to unmask the racial nature of 

Western research processes and act to counterbalance this powerful dynamic of oppression, 

through decolonising Western research processes 252. Indigenist research is informed by three 

fundamental and interconnected principles, “Resistance as the emancipatory imperative in 

Indigenist research”, “Political Integrity in Indigenous research” and “Privileging Indigenous: 

voices in Indigenist research” 252(p. 116). These core principles acknowledge and engage with the 

knowledge of ongoing colonisation, oppression, transgenerational trauma and grief for 

Aboriginal and Torres Strait Islander communities 252. In this research, the act of decolonising 

occurs creating self-determination and resilience, through empowering the research voice of  

Aboriginal and Torres Strait Islander peoples 174, 252.    

 

3.3.4 Weaving a Methodology  

“There is a whole ritual to weaving, and for me, it’s a meditation”.  

          Aunty Ellen Trevorrow, 

        Cultural Education and Awareness Centre 

Camp Coorong 276(p. 44) 

 

For the first author, as an Aboriginal researcher, research being conducted at the knowledge 

interface, is an area where I must negotiate and prioritise the knowledge and values of two 
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different worldviews. In the coming together, and intertwining, of these worldviews, there is 

an exciting opportunity for innovation in research, which creates a new approach, 

encompassing Aboriginal ways of knowing, being, and doing, along with Western quantitative 

research approaches 1, 230. Such an approach will enhance strength, self-determination and 

resilience to the research process ensuring outcomes are transparent, specifically for 

Aboriginal and Torres Strait Islander communities. Working at the interface needs careful 

thought, deliberation and reflection, as highlighted by the work of Rigney, Nakata, Durey, 

Smith, Davis and Doyle 1, 174, 246, 252, 253, 256, 257, 259-261. For the first author, the concept of 

researching at the interface, creating my own interface and research standpoint, took me on a 

deep journey, connecting me back to my first memories of learning to basket weave (Table 7).   

 

My Story 

I learnt to weave when I was an academic at a staff development and bonding workshop, 
arranged by my then Aboriginal supervisor and mentor, Associate Professor Wendy 
Edmondson. I will admit that on this day I was concerned and apprehensive about attending 
the session, as there had been power dynamics at play at this workplace, which 
encompassed whiteness, racism, gender discrimination and lateral violence. As a young 
female Aboriginal academic at that time, I felt unsupported, disempowered and held high 
levels of scepticism and distrust. The workshop was held at Marra Dreaming, a cultural 
community centre in Northern Adelaide, South Australia. The centre uses art as a way of 
fostering social, emotional and spiritual well-being and healing. I remember the day my 
fingers touched the raffia: it felt as though something shifted inside me and the process of 
weaving was therapeutic and reflexive in nature. I felt connected to something that had 
always been a part of me, my soul, my essence, my identity, a deep voice and knowing inside 
me, but I had never done weaving before? How could this possibly be? Especially given I was 
terrible at sewing in home economics at school! Later in the workshop I noticed some of the 
Aunties who were teaching us giving a bit of a nod and raised an eyebrow to my weaving. I 
was told that I was a natural weaver apparently, as though I had been doing it my whole 
life. On this day I was approached to assist Marra Dreaming with teaching weaving 
workshops in the future when they were short on staff. My colleague and mentor at the end 
of the workshop said to me “Courtney, this process, your weaving, your ancestors are 
connecting and speaking to you”. Little did I know the process which I had experienced - of 
revival, reconnection, resilience and self-determination through basket weaving - had been 
experienced by other Aboriginal women, and has been highlighted by the work of 
Carmichael 277.         
 

Table 7: Learning to Basket Weave  

 
3.3.5 Weaving   

Weaving has long been a tradition of Aboriginal and Torres Strait Islander communities, and is 

an important skill in communities. Traditionally, fresh water rushes or reeds were collected 
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and dried, not only to create baskets but clothing, dilly bagsk, fishing nets, coolamonsl and 

gathering tools 277. There are various techniques to weaving, with the coiled stich most familiar 

to the first author, which is used to create a coiled basket 278. Coiled baskets are created 

through a process in which a single plant base fibre (the coiled stitch) is wrapped around a 

foundational base of plant fibres, to provide strength, shape and durability of the structure 278. 

This is the technique considered by the first author when weaving their methodology at the 

knowledge interface.  

 

 

A visual representation of weaving a research methodology at the interface (Figure 8) depicts 

two different communities of knowledge, represented as two different species of water rushes 

or reeds - one Native species from the land, the other an introduced species to the land (Table 

 
k Dilly bags, common to Aboriginal and Torres Strait Islander communities across Australia, used to hold, 
store or carry belongings253  
l Coolamon, common to Aboriginal and Torres Strait Islander communities across Australia, they are a 
curved bowl/dish used as a gathering/carrying tool, or to rock babies to sleep.  

Interface 

• Mutual Respect     • Shared Benefits     • Human Dignity      • Discovery 

Western Research 

Knowledges & Methodology 

* The interface for science and Indigenous knowledge from Durie 2004 1 

Indigenous Knowledges & 

Methodology 

Figure 8: Weaving a research interface, weaving my research interface 
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8). In this figure, the yellow circular structure depicts Western scientific knowledge systems 

and methodology, as an ‘introduced species’ (Table 8). Specifically, for the first author’s 

research work this is quantitative research. The red circular structure depicts Indigenous 

Knowledges systems and methodology, these are systems which have been here from time 

immemorial, they are not ‘stagnant’, ‘isolated’ or even ‘exotic’, they continue to evolve and 

develop as time goes on 263. Examples, in Table 9, of Aboriginal research methods include 

decolonisation and Yuri Ingarninthii.  

 

 

Weaving a Methodology 

Knowledge System Weaving (Interface) 

Western (Yellow) Indigenous (Red) 

Epistemology Knowing Selection of strands in weaving process 

Axiology Being Stitching process in creating intersectional points 

Ontology Doing Shape and structure through a process of intricate 
layering 

Table 8: Concepts in the process of weaving a methodology.  
 

Methodology References Definition 

Decolonisation 253, 259, 279 Decolonisation requires researchers to recognise how 
colonisation has and continues to create research 
inequities in quantitative research, through often 
invisible and ingrained processes of whiteness. 

Yuri Ingarninthii 
“Enquiry with the 
ears, deep 
listening” 

175 Yuri Ingarninthii requires researchers to genuinely 
engage with the story (numbers) at hand (‘not only look’), 
in a way, which respects and pays homage and resilience 
to Aboriginal and Torres Strait Islander Communities 
(‘record and understand’).  

Nayri Kati – Good 
Numbers 

83 Nayri Kati, a Palawa Tasmanian Aboriginal quantitative 
methodology, has two principles. 1. Indigenous lens to 
statistical data, 2. Decolonisation of the current western 
scientific hegemony over Indigenous statistics.        

Indigenist 
Research 

174, 252 Indigenist research uses past knowledge, to decolonise, 
create empowerment and resilience in the research 
space. It focusses on three principles. 1. Resistance as the 
emancipatory imperative in Indigenist research, 2. 
Political Integrity in Indigenous research, 3. Privileging 
Indigenous: voices in Indigenist research.  

Table 9: Examples of Indigenous Research Methods Used as Coiled Stitch Textiles for 
Weaving a Methodology for ‘Research at the Interface’. 
 

When weaving a methodology for ‘research at the interface’, the two diverse knowledge 

systems and worldviews, Indigenous and Western, do not just sit over the top of each other 

and overlap, they intertwine, are weaved together, to ensure structural integrity (Figure 8, 
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Table 8). The coiled stitch technique, used to build the interface, draws from each knowledge 

system, Indigenous in red and Western in yellow. Each stitch contains significant knowledge 

from each diverse system, on ways of knowing and doing, including important research 

methods and approaches 280. A process which allows the researcher to decide which 

knowledge system or methodology is needed to be weaved into creating rigour at the 

interface 83. This process concerns Knowing (epistemology) for the interface, “...processes that 

allow expansion and contraction according to the social, political, historical and spatial 

dimensions …no one … Entity knows all, but each has sets of knowledge to fulfil particular 

roles” 230(p. 209).  

 

In the weaving technique, the coiled stitch, is wrapped and looped around a base structure of 

reeds, creating intersectional points. These intersectional points are representative of shared 

and respected knowledge, new discovery, and ways of understanding between Indigenous and 

Western knowledge systems 280. These points reflect Being (axiology), the intrinsic and 

extrinsic values of knowledge systems, but in a framework of mutual understanding and 

respect, adapting where required to context change 83, 230. These intersectional points of Being 

(axiology) are informed by our strands of Knowing (epistemology)230. The base structure 

(orange) represents new knowledge generation and creation between both knowledge 

systems. This base structure evolves through the dynamic and intricate layering of Indigenous 

and Western knowledge systems 280. This process provides strength and structure for ‘research 

at the interface’, giving shared respect and responsibility to the research process, back to 

Aboriginal and Torres Strait Islander communities who are part of this research. It is also a 

process of Doing (ontology), in how the woven interface will approach and make sense of the 

research space and study, and as an Aboriginal researcher in quantitative research the process 

of decolonisation is significant here 83. In this process our Doing (ontology) is created from our 

Being (axiology)230.   

 

There is a meaningful sharing aspect to the weaving process, weaving is often undertaken in 

larger family gatherings where knowledge and cultural teachings (i.e. language) are shared 

through yarning 276, 281. This same process holds true for weaving a methodology for ‘research 

at the interface’, it is a time for learning, knowledge sharing, personal reflection and 

consideration. This is significantly important for this weaving process, this reflective nature is 

critical to the development of Knowing (epistemology), Being (axiology) and Doing (ontology) 

in the methodology for ‘research at the interface’. This process occurs by drawing on key 
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Aboriginal and Torres Strait Islander scholars in the area of Indigenous Knowledges and 

research, and engaging with their ‘teachings’ through reflexivity 282. Through this process, a 

‘rich’ and ‘powerful’ methodology is created for ‘research at the interface’, visually vibrant and 

distinct from the two knowledge systems and worldviews. This strong and unique interface 

protects research outcomes, holding them safely and securely, in a way which provides the 

reciprocity and respect that Aboriginal and Torres Strait Islander communities deserve. This 

holds true to the core principles for ‘research at the interface’, “mutual respect, shared 

benefit, human dignity and discovery” 1, 261.    

 

3.3.6 Weaving for Research at the Interface  

As an Aboriginal researcher, weaving a methodology for ‘research at the interface’ in a 

predominantly quantitative research environment, is a challenge. After all this area has 

predominantly focussed on presenting deficit health statistics for Aboriginal and Torres Strait 

Islander children. In this section I will provide an example of how I have used weaving to 

design a methodology for ‘research at the interface’ and also examine a past deficit approach.  

 

Burns remain a leading cause of mortality and disability in Australian children: national 

statistics demonstrate that Aboriginal and Torres Strait Islander children have higher rates of 

burns injury 52, 62, 283, 284. The focus of my study is to provide a detailed analysis of burns injury in 

Australian children, to draw attention to burns inequities, helping to understand the 

contextual and clinical factors contributing to this. This included examining associations in 

patient hospital length of stay, as burns literature has reported an increased length of stay for 

Aboriginal and Torres Strait Islander children 284. Presently, the majority of burns research 

focussed on Aboriginal and Torres Strait Islander patients, has been founded in Western 

quantitative research approaches. It is difficult to determine how this research adheres to 

basic recommendations of the National Health and Medical Research Council in Australia, for 

example core recommendations for the involvement of Aboriginal and Torres Strait Islander 

peoples in research governance projects 86, 87. The risk of such approaches and lack of 

adherence to recommendations, is the reinforcement of deficit models of health and well-

being for Aboriginal and Torres Strait Islander communities. This can result in enquiries, such 

as:   

1. To compare burns burden between Indigenous and Australian children 

2. Determine risk factors that increase the length of hospital stay in Indigenous children.   
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While burns research in Australian children has demonstrated there is higher incidence in 

Aboriginal and Torres Strait Islander children, ‘burden’ emphasis on Indigenous children places 

a ‘problematic focus’ on Indigenous children as the ‘deficit Indigenous,’ and does not try to 

understand the inequities present in the overall story. Problematic focusses are hard to shift 

once formed, they reinforce an individual’s implicit bias and stereotyped attitudes towards 

Aboriginal and Torres Strait Islander peoples, as ‘the cause of their poor status’ 138, 144. 

Indigenous children are separated from ‘Australian children,’ which is a common form of 

whiteness, placing non-Indigenous Australians in a position of power and as the 

‘unacknowledged norm’ 83. For the second question, past research has demonstrated hospital 

length of stay is greater for Aboriginal and Torres Strait Islander children 284. However, this line 

of enquiry, places emphasis on being Indigenous, where ‘Indigeneity’ is focussed as a risk 

factor for increasing hospital length of stay. This is a deficit model of enquiry, it does not 

appreciate or comprehend how colonisation has created the circumstances which Aboriginal 

and Torres Strait Islander peoples continue to endure. There is no recognition for health 

inequities which Aboriginal and Torres Strait Islander people face. Inequities and 

circumstances which are continually reinforced by the ongoing process of colonisation in 

Australia. Colonisation, racism and whiteness have trained researchers to consider 

‘Indigeneity’ as a risk factor, these ongoing processes (colonisation, racism and whiteness) 

have blinded researchers to the real truth. That truth being, that ‘colonisation’ is in actual fact 

the risk factor. In both questions, Indigenous Knowledges and voice are missing, clearly 

constructed from a colonial normative framework, underpinned by colonisation and further 

influenced by whiteness. 

 

In my study, I centred strength based ideas in the narrative from the outset. A significant 

feature of this study over past research, was the prioritisation of Indigenous Knowledge from 

study formation through to data interpretation. For this, a retrospective study of data from the 

Burns Registry of Australian and New Zealand (BRANZ) was analysed from the October 2009 to 

July 2018. This registry is an epidemiological repository, monitoring burns incidence, causation 

and treatment in Australia. Established from non-Indigenous value systems, where the data set 

is focussed on recording Western clinical measures of burns injury. This is important when 

considering Being (axiology) for ‘research at the interface’, specifically in terms of which 

knowledge system holds knowledge power and how this can influence the research process.   
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Weaving the methodology for ‘research at this interface’, focussed on Indigenous research 

methods (outlined in Table 9) and quantitative research methods; these methods were used as 

the strands to weave the methodology for this interface. The quantitative research exploration 

used in this study of demographics, statistical significance and relatedness, were never used to 

define the methodology at the interface, only inform it, an important decolonisation process 

for this weaving this knowledge interface.  

 

Decolonisation (Table 9) is a process which needs to occur at the outset of research enquiry, 

where the unacknowledged privilege and power held by Western knowledge systems, as 

related to colonisation, racism and whiteness, and depicted through ‘power’ and ‘privilege’ 

from one knowledge system (Western) over the other (Indigenous), must be acknowledged 

and shifted 144, 234, 252-254, 259, 266, 285. Decolonisation allows all researchers to recognise and 

reflect, from the beginning on how colonisation continues to shape research agendas, which 

in-turn reinforce inequities 138, 279, 285. For example in Aboriginal and Torres Strait Islander 

quantitative health research, colonisation has impacted on research enquiry, where often 

research questions are constructed through a colonial normative framework of deficit and 

whiteness, rather than strength and sovereignty, as outlined in the example above.  

 

For the BRANZ study, Indigenous research methods of decolonisation, nayri kari and Indigenist 

research (Table 9) facilitated for formulation of the research questions:  

1. Are burn injuries different for Aboriginal and Torres Strait Islander children?  

2. Do inequities present in this epidemiological profile? 

3. Do differences exist in hospital length of stay?  

4. Is the hospital length of stay associated with health inequities, burn cause, severity and 

treatment?  

Framing research questions in this way ensured the study was focussed on understanding 

burns inequities through a strength based process of enquiry and examination. The use of the 

selected Indigenous research methods, aims to resist the influence of colonisation, by not 

privileging Western knowledge and constructs, such as, prior assumptions surrounding burns 

in Aboriginal and Torres Strait Islander peoples and communities, such as assuming other 

Australian children were the unacknowledged norm, through to understanding that the data 

set is a Western constructed data repository 83, 144, 252, 253, 259, 279.   
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In this study, quantitative measures for data analyses, for instance descriptive statistics 

(means, standard deviations, and 95% confidence intervals), were used to provide an overview 

of paediatric burns injuries in Australia, covering patient demographics, burns and treatment 

characteristics. This included a stratified comparison across Aboriginal and Torres Strait 

Islander and Other Australian children. Statistical significance, through Pearson’s Chi-Square, 

explored variable correlations for those variables included in the burns overview profiles 286. A 

staged cox regression model explored the relatedness of variables to increased hospital length 

of stay 287. In building this staged model, particularly variable selection, Indigenous Knowledges 

surrounding ways of knowing, being and doing, was an important focus over dominant 

Western constructs 83, 230. For example, great caution was taken when selecting variables from 

the literature, in understanding that the knowledge surrounding these variables was 

constructed from a Western centric approach, focussed on privileging deficit constructs, where 

there was limited consideration of inequities.  

 

Indigenous research methods were used to unpack and understand the outcomes from this 

statistical analyses. The method of Yuri Ingarninthii, a process of deep listening surrounding 

‘recording and understanding’, was critical when examining results produced from the 

statistical analyses 175. Particularly, Yuri Ingarninthii, is significant in understanding the 

narrative and context behind the numbers 175. This process was enriched by Indigenist research 

and nayri kati, as firstly the research being conducted is by an Aboriginal researcher, supported 

by an Aboriginal supervisor and Aboriginal mentors. This process also utilised Aboriginal and 

Torres Strait Islander perspectives of health and well-being, and making sure they are central 

to interpreting research outcomes, and recognised the impact of comparing aggregated 

Aboriginal and Torres Strait Islander data to national burns data or Other Australian children, 

as the assumed ‘normal’ level 83.  

 

I used ‘Collaborative Yarning’ with other Aboriginal researchers, and the first author’s 

supervisors in this space, to unpack the narrative behind the study results 2, 251. For example, I 

used collaboratively yarning to narratively enquire on inequity outcomes present in the results, 

in line with PROGRESS-Plusm. All of these research methods were important in weaving a 

strong and robust methodology for ‘research at the interface’, to hold the results from this 

 
m PROGRESS-Plus: Place (residence), Race (ethnicity), Occupation, Gender, Religion, Education, Social-
capital, Socioeconomic position, Age, Disability, Sexual Orientation, Other Vulnerable Groups103  



 

80 
 

study culturally safe and secure, and presenting them in a way which does not cause further 

harm or oppression to Aboriginal and Torres Strait Islander children.    

 

3.3.6 Conclusion 

Weaving a methodology for ‘research at the interface’ is a transformative process, powerful 

and reflexive, allowing researchers to conceptualise their research methodology in a different 

way, which privileges Aboriginal and Torres Strait Islander voices and knowledges. Through the 

weaving of a methodology, drawing from two diverse worldviews, innovation occurs, the 

creation of a methodology, akin to a coiled basket. The weaving process requires a central 

focus on mutual respect, benefit and cultural integrity for Aboriginal and Torres Strait Islander 

communities. So a respectful and culturally safe methodology for ‘research at the interface’ is 

structured, which enshrines honesty, ethical conduct for research processes, and protects the 

research outcomes, holding them safe and secure, in a way to benefit Aboriginal and Torres 

Strait Islander communities. 

 

3.4 Part C: Textiles for the Woven Research Interfaces in this Thesis 
In section 3.3.5 Ryder describes the coiled basket stitch that is used when weaving a research 

interface (Figure 9). This section will focus on the various textiles that Ryder uses to weave the 

research interfaces for studies in Chapter 2, Chapter 4, Chapter 5 and Chapter 7 in this thesis. 

 

Figure 9: Coiled Stitch Basket by Courtney Ryder.  
 

3.4.1 Indigenous Textiles (Red) - Indigenous Research Methods 

The core Aboriginal research methodologies and methods which are drawn upon to inform the 

coiled stitch of the knowledge interface(s) in this thesis are conceptualised from a 

distinguished group of First Nations’ researchers and academics globally. At my knowledge 

interface, textiles are used to create a strong and robust interface, highlighted in Figure 10. 
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Each textile contributing to the interface is outlined under the headings below, where each 

heading represents a textile but also a stitch in the interface.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4.1.1 Decolonisation 

“Decolonisation is not a simple act, it is a journey that requires more than simple words 

and cannot be achieved in a short timeframe”. 

Sue Green279(p. 262)     Bindi Bennett   

Associate Professor Social Sciences,   Senior Lecturer Social Sciences 

University of New South Wales,    University of Sunshine Coast  

 

Decolonisation is not about refuting Western knowledge or methodology, but rather 

encompasses the impact on Indigenous knowledge systems and the privilege held by Western 

knowledge systems. This  is directly related to colonisation, racism and whiteness, and is 

depicted through ‘power’ and ‘privilege’ from one knowledge system (Western) over the other 

(Indigenous)234, 252-254, 266, 288. It is a process which allows researchers to recognise how 

colonisation has and continues to create health inequities, through often invisible and 

ingrained processes of whiteness 138, 279. Decolonisation for Aboriginal researchers is a 

transformative and empowering process and includes resisting the influences of colonisation in 

the research process, while at the same time reclaiming research sovereignty through self-

exploration and discovery, in which our own worldviews and perspectives become central to 

weaving our research interface 253, 279, 288. Such practices include acknowledging Aboriginal and 

Torres Strait Islander perspectives of health and well-being and making sure they are central to 

the research process and the interpretation of outcomes 251. Also through to recognising the 

impact of comparing aggregated Aboriginal and Torres Strait Islander data to national, 

Textiles in basket 

and interface 

weaving 

Coiled Stitch 

Figure 10: Coiled stitch process for part of a basket, highlighting coiled stitch textiles for creating 
the interface 
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assumed ‘normal’ levels of health outcomes 83. The process of decolonisation is central to 

weaving a research interface of strength and resilience to hold the research outcomes of the 

Coolamon study safely and securely.  

 

3.4.1.2 Yuri Ingarninthii 

“Yuri Ingarninthii, enquiry with the ears, deep Listening…… 

Observation is to not only look at what you’re seeing—you’ve got to record and 

understand what it is you’re looking at”.                                                        

Dr Lewis Kauwanu Yerloburka O'Brien 175(p. 460) 

Kaurna Elder  

Philosopher, Educator and Engineer                                                                                                          

 

Yuri Ingarninthii has been described by Kaurna Elder, Uncle Yerloburka as a method of deep 

listening in his work on the ARC project, Indigenous Knowledge: Water Sustainability and Wild 

Fire Mitigation. Although for this project, Yuri Ingarninthi was used in reference to fire 

management, it translates to “enquiry with the ears”175(p. 460), a form of deep listening - a 

Kaurna research method. Deep listening is a process which is greater than mindfully listening 

to an individual; it is a superior connection in which “voices from the land, spirit and people 

can be heard”289(p. 13), thus, seeking understanding and teachings from the whole environment 

289.  The significance of Yuri Ingarninthii as a strand of the coiled stitch for this knowledge 

interface is that the majority of this thesis has been constructed on Kaurna country. As an 

Aboriginal researcher it is critical for me to acknowledge and pay respect to this connection.        

 

The application of Yuri Ingarninthii requires Aboriginal researchers to explore, meaningfully 

and reflectively, whether the research process (methods, analyses and outcomes) are 

structured in a way that facilitates oppression-enforcing colonisation or are liberating - 

enhancing the resilience and self-determination of Aboriginal and Torres Strait Islander 

communities 252. It requires Aboriginal researchers to truly engage with the story at hand (“not 

only look”) in a way which pays respect and homage to Aboriginal and Torres Strait Islander 

communities (“record and understand”)175(p.460). As an Aboriginal researcher I must understand 

our families; how quantitative tools or measures interrogate our families, and in this 

interrogation, seek to truly identify, understand and reflect on what these tools are asking and 

telling us, as well as what are they are not telling us about burns injuries in Aboriginal and 

Torres Strait Islander families.  
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Working in the quantitative space as an Aboriginal researcher has its challenges, in not just 

being caught up in the output of our analyses, the ‘numbers’. Often, these numbers may only 

capture the surface, or superficial layer of the whole story. For instance, the literature has 

demonstrated that in New South Wales, Aboriginal and Torres Strait Islander children have 

longer lengths of stays in hospital than other Australian children 290. While this is an important 

and clear health inequity, as an Aboriginal researcher I need to think broadly, deeper than just 

the surface level. This requires understanding the context of an individual’s life and the impact 

of the social determinants of health and colonisation in Australia. For instance, considering the 

longer LOS for Aboriginal and Torres Strait Islander children with a burns injury, factors for 

families include: 

• come from lower SES backgrounds  

• live in outer regional areas of Australia 

• Experience greater burn complexity (depth, wound infection) 

• live through ongoing colonisation 

• face further marginalisation through racism and whiteness.  

These factors must be considered in the context of their family and community as well. These 

factors are also critical for reporting and communicating outcomes. This process should focus 

on rejecting deficit-based reporting, rather, reflecting a process of resilience and self-

determination, holding integrity and respect for the families who were part of the research 

process. This approach is informed by, and reflects the work of, Aboriginal researcher Maggie 

Walter with her Indigenous methodology, Nayri Kati – good numbers 83.   

 

3.4.1.3 Nayri Kati – Good Numbers 

Nayri kati translates to ‘good numbers’ from the Palawa Tasmanian Aboriginal Language 83. 

Nayri kati is an Indigenous quantitative methodology developed from the stand point of  

Professor Maggie Walter and her engagement in the quantitative research space 83. Nayri kati 

is one of very few published Indigenous quantitative methodologies, demonstrating the 

resilience and strength of Walter’s work, specifically in terms of initiating and innovating 

Indigenous methodologies in quantitative research. For this reason, the entire nayri kati 

methodology will not be weaved into my research interface; however, the important 

fundamentals and teachings from nayri kati will be included. There are two fundamental 

principles to the nayri kati methodology, which will be woven into my research interface 83: 

1. Indigenous lens to statistical data 

a. Indigenous knowledge systems, voices and teachings are privileged 
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b. Western scientific value systems are not the unacknowledged norm 

c. No presumed starting point of an Indigenous deficit 

2. Decolonisation of the current Western scientific hegemony of Indigenous statistics.      

 

3.4.1.4 Indigenist Research 

 “Indigenous Intellectual sovereignty means moving toward a cultural criticism that is 

embedded in the Indigenous Australian experience, and that is influenced by the 

intellectual work we do as scholars for the social, political, economic and cultural struggle 

of Indigenous Australians”. 

Lester Irabinna Rigney 174(p. 10) 

Professor of Education 

University of South Australia 

 

The significance of Indigenist research at the interface was discussed earlier. The three 

principles of Indigenist research are fundamental strands to my research interface, for 

strengthening the resilience and self-determination of the research interface. While these 

principles overlap with the nayri kati methodology, this is important in defining a research 

interface which privileges the voices and knowledge of Aboriginal and Torres Strait Islander 

peoples 174. A body of knowledge which encompasses identity along with the ongoing 

experiences of colonisation, one which does not focus on Western constructs and knowledge 

of Aboriginal and Torres Strait Islander peoples and communities, where Western scientific 

knowledge is not seen as the unacknowledged norm 83, 174, 291. This is the significance of using 

Indigenist research as a strand for weaving this interface, in that the voice of Aboriginal and 

Torres Strait Islander families from the Coolamon study are identifiable in the research 

outcomes.     

 

3.4.1.5 Yarning 

“Story telling is a feature of Indigenous societies where oral traditions were the main 

form of transmitting and sharing knowledge with individuals and between groups”. 

Professor Dawn Bessarab 2(p. 38)     Dr Bridget Ng’andu 

Director of the Centre for Aboriginal Medical   Lecturer in Social Work 

and Dental Health,      University of Kent 

University of Western Australia  
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Yarning is an Indigenous research method, often described as an “Indigenous form of 

conversational” 2(p. 37), 292. In this research space, yarning is a “process and exchange”, following 

a prescribed protocol, which establishes rationality and anticipated outcomes which 

determines accountability 292(p. 3). Bessarab (2010) outlines four different yarning approaches 

which assist in the yarning process for research (Figure 11). This process, research topic 

yarning, is the strand which makes up the coiled stitch for my research interface 2, 292. Research 

topic yarning has been described as a narrative form of enquiry, however it is a very different 

process to general quantitative research collection through semi-structured interviews; rather 

it is a “conversation with a purpose” 2(p. 40), 293.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Yarning is a journey for both the researcher and participant(s). It follows a unique enquiry 

process, one which does not follow direct questioning 2, 292-294. In this process there is emphasis 

and accountability of the researcher to establish an environment of equity, a place where 

power dynamics do not exist 292-294. It also requires the researcher to engage with Yarning 

participants on a very different level, utilising skills of cultural safety, in which an equal 

partnership to the research yarning process is established 2, 293, 294. Establishing this relationship 

is critical so that all participants in the Yarn feel safe and respected in their contributions and it 

also allows the yarn to unfold as yarning is not a static direct process 2, 293.  

 

While described as a conversational method, the yarning process is much more elaborate than 

a conversation. The yarning must be undertaken respectfully and reflect the accountability 

which has been established between the Aboriginal and Torres Strait Islander participants and 

researcher. Critical to this process is reflection which leads to reflexivity. This is important for 

Social Yarning 

Research Topic Yarning 

Collaborative Yarning Therapeutic Yarning 

Figure 11: The process of research yarning, as described by Bessarab and Ng'andu 2(p. 40) 
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knowledge application when drawing on the main themes from the Yarn, which can be 

described as the gathered Aboriginal knowledge and teachings. Yarning as a strand in this 

research interface is imperative in informing the way in which mixed methods research is 

undertaken, but also for the interpretation and accountability of the research outcomes in this 

process.    

 

3.4.2 Western Textiles (Yellow) 

The Western research methodologies which are used to inform the research interface of this 

thesis are highlighted under the key headings and in Table 10 below. As described earlier, 

Western research knowledge is not refuted, but rather used to broaden our knowledge base 

and understanding as Aboriginal researchers at the research interface 1, 257.  

 

3.4.2.1 Reflexivity 

“reflexivity as a process by which researchers notice their responses to people, events 

and the world around them and use that knowledge to inform their actions, 

communications and understandings”. 

 Annabelle Wilson282(p. 220) 

Senior Researcher 

College of Medicine and Public Health 

Flinders University 

 

Reflexivity is a transformative process for researchers, a process whereby researchers 

continually critically reflect their position and context in the work that they do and engage in a 

process of enhancement and modification by acting on these reflective points. It is an 

important strand of this research interface as it allows me as an Aboriginal researcher to 

continually refocus and consider my position in this research journey. It also allows me to 

continually engage with the commitment I have to the Aboriginal and Torres Strait Islander 

families, in terms of producing research and outcomes which will be of benefit to the 

community. Wilson, although a non-Aboriginal researcher, provides a useful framework of 

reflexivity which she engaged with for her doctoral studies 282. While my world view and 

experience are uniquely different as an Aboriginal researcher to Wilson, she provides a 

framework with elements that any researcher working in Aboriginal and Torres Strait Islander 

health can engage with. Significant parts of this framework which are critical to this research 

interface include 282:         
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1. Uncertainty and angst 

2. Relationships 

3. Reciprocity 

4. Transparency 

5. Trust 

 

3.4.2.2 Equity Lens 

“Health equity is defined as the absence of discriminatory or avoidable disparities in 

health”. 

Courtney Ryder 103(p. 2) 

 

Research central to the social determinants of Indigenous health and social gradient of health 

focussing on targeting health inequities and breaking the cycle of poverty has become an 

important agenda item, nationally and internationally 105. In injury specifically, a clear socio-

economic gradient exists, as highlighted in Chapter 2. A radical change is needed in this 

research space, where these inequities are clearly articulated103. Chapter 4 highlights the 

specific overrepresentation of Aboriginal and Torres Strait Islander children with burns injuries. 

Despite the need and obvious priority, Aboriginal and Torres Strait Islander health research is 

often conducted without the active involvement of Aboriginal researchers and communities. 

These practices reinforce a Western research epistemology, analysis and dissemination of 

study results, often resulting in interventions or analyses which reinforce inequities 105, 146, 174, 

295. For research with Australian Aboriginal people to warrant any relevance and benefit to 

their communities a decolonised research process which involves the community must ensue 

146. There are a range of institutes across Australia actively working to change practice in 

Aboriginal and Torres Strait Islander health research through: 

• Including Aboriginal and Torres Strait Islander chief investigators for the grants 

• The Employment of Aboriginal and Torres Strait Islander researchers 

• Scholarships and support for Aboriginal and Torres Strait Islander students for higher 

degrees. 

These processes, along with engaging in best practice in Aboriginal and Torres Strait Islander 

research, have enhanced overall study objectives, design and outcomes. Some of these 

projects include The Lililwan Project, Driving Change and The Ironbark Project. 
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A weaving thread encapsulating equity was significant for weaving this research interface. Key 

equity measures of PROGRESS-Plus and the Nasser equity lens were used to focus research 

agendas for the studies in this thesis on priority setting and outcome evaluation in equity, 

specific for Aboriginal and Torres Strait Islander communities 182. These processes were also 

used as a point of reflection and reflexivity in data collection, assessment and interpretation, 

and the dissemination of outcomes. 

 

3.4.2.3 Quantitative Research Methods 

Quantitative research encompasses a broad range of research methods and methodologies. 

The Coolamon study, from where these data are derived, includes (along with rich qualitative 

data) a prospective cohort study in which a range of quantifiable measures are being used to 

capture Aboriginal and Torres Strait Islander patient and family data over a two-year period. 

The aspects of quantitative methods used in the studies for this thesis very much address the 

statistical relationship between variables which are drawn from quantifiable measures 296. 

However, the way in which I interpret how these variables interact is critically important. 

While these quantitative methods are an essential part of the coiled stitch which produces my 

research interface, they do not define the research interface, but serve only to inform it. The 

core quantitative methods drawn upon to inform the coiled stitch of this research interface are 

highlighted in Table 10.  

 

Descriptive Statistics  

Test/Process Reference Description 

 Means 
Mediums 
standard 
deviations 
inter-quartile 
ranges 
95% 
confidence 
intervals 

287, 297 Descriptive statistics are techniques for describing 
and presenting a data set drawn from a specific 
population. 

Statistical Significance  

 Pearson’s Chi-
Square (ꭓ2) 

286 Statistical measure for hypothesis testing for the 
significance of difference, and categories which 
account for this difference. 

Statistical Correlations and Modelling  

 Cox 
Regression 

287 Correlation is a statistical method used to examine 
the extent and direction (positive/negative) of 
relatedness of two or more variables.  
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 Logistic 
Regression 

298 Process used to examine and predict the relationship 
between dependent and independent variables. 

Missing Data Processes 

 Multivariate 
Imputation 
using Chained 
Equations 

299 Imputation process for supplementing variables in 
data sets with missing –values. 

 Predictive 
Mean 
Matching 

299 Process used in imputations analyses, where missing 
values are supplemented through matching of 
similar variables. These values are then used to 
average a supplemented value.  

Psychometric Property Assessment  

Validity   

 Face 300 The relevance and readability of the instrument for 
the target population.  

 Content 
• Content 
Validity Index 

301-303   The ability of the instrument in capturing latent 
variables/main constructs.  

 Construct 
• Exploratory 
Factor 
Analysis 

303-305 The extent to which the measurement accomplishes 
the purpose for which it is intended. The relationship 
between the latent variable and construct of 
interest.  

Reliability   

 Internal 
Consistency 
• Cronbach’s 
Alpha 

306 The relatedness of items in instruments to each 
other in measuring main constructs.   

 Repeatability 
• Interclass 
Correlation 
Coefficient 

307, 308 The ability of instrument scores to be reproduced by 
the same users over a set period where conditions 
have not changed, through test re-test process. 

Table 10: Quantitative research methods/processes used in studies for chapters (2,4,5,7).  
 

3.5 Methodology Summary 
This chapter has outlined the rationale and significance of using Indigenous research 

methodologies when engaging in health research with Aboriginal and Torres Strait Islander 

communities. The foundation from which this methodology is established, deconstruction and 

poststructuralism, has been outlined. The overall methodology has been conceptualised 

through research at the interface, where two different systems of knowledge and research, 

Indigenous and Western, come together for the overall benefit of Aboriginal and Torres Strait 

Islander health research. The standpoint of the Aboriginal researcher is theorised through 

interface weaving, a process used to create the research interface in this thesis. Interface 

weaving is akin to creating a coiled basket, which will hold research outcomes safe, securely 

and with the integrity that all Aboriginal and Torres Strait Islander communities should be 

afforded. Detailed definitions are provided for the Indigenous and Western textiles (research 
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methods) used for weaving at the interface. These textiles are the research methods selected 

for each of the studies which form a part of this thesis. At the beginning of each study (Chapter 

2, 4, 5, & 7) a section on the methodology – weaving a research interface - will be presented so 

it is clear as to how research at the interface has been used to inform each study.   
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CHAPTER 4 
Burn Injuries in Hospitalised Aboriginal and 

Torres Strait Islander Children  
- An Epidemiological Profile 
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4.1 Preamble  
This study was conducted to understand the overall epidemiological profile of burns in 

Australian children with a specific focus on Aboriginal and Torres Strait Islander children. In 

understanding the inequities present in this profile and unpacking health inequity 

manifestations, risk factors were examined around bacterial infection in Aboriginal and Torres 

Strait Islander children and other Australian children.  

 

This study was important in understanding and describing health inequities in burns for 

Aboriginal and Torres Strait Islander children using a national epidemiological data repository. 

Using bacterial infection as a focus, the study demonstrated how health inequities are present 

and contribute to ongoing health and well-being impacts for Aboriginal and Torres Strait 

Islander families. The outcomes from this study were used to inform Chapter 5 and contribute 

to recommendations in Chapter 7.   

 

This chapter has been published in:  

Ryder, C., Mackean, C., Hunter, K., Rogers, K., Holland, A. J.A., and Ivers, R., Burn Injuries in 

Hospitalised Australian Children - An Epidemiological Profile. Journal of Burns Care and 

Research. 2020. (Epub ahead of print).  

 

Corresponding Author: Courtney Ryder 

Published: 10 September 2020 

 

4.1.1 Summary: Weaving the Interface  

“Problematic constructions of Indigenous peoples, as the sole cause of their poor 

status, have been replicated through the decades since invasion”. 

Juanita Sherwood 144(p. 29) 

 

National registry data, big data, are national data sets used to construct overall 

epidemiological profiles of different populations. In Australia, the epidemiological profile of 

burns in children, especially Aboriginal and Torres Strait Islander children, is based on a strong 

foundational structure of hegemony - Western quantitative research. As such, they do not 

conform to Indigenous Data Sovereignty principles, in part because the majority were 

established prior to obtaining a full appreciation and understanding of Indigenous Data 

Sovereignty. However, this has significant impact on the way in which data surrounding 

Aboriginal and Torres Strait Islander patients has been selected, analysed, engaged with and 

understood. As outlined in Chapter 3, Western quantitative research methodology contains 
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knowledge which has and is used to colonise Australia, a process that continues to 

dehumanise and medicalise Aboriginal and Torres Strait Islander peoples 83, 144, 309. For children, 

this is a process which goes against the UN Convention on the Rights of the Child, and for 

Australia’s First Nations peoples it goes against the UN Declaration on the Rights of Indigenous 

Peoples 181, 310. Furthermore, it does not support the NHMRC guidelines for working with 

Aboriginal and Torres Strait Islander communities 86, 87.  

 

The BRANZ is the registry that this study is focussed on and contains data on Aboriginal and 

Torres Strait Islander children. To date, the majority of data in the BRANZ has focussed on 

Australian children which may contain some analyses on Aboriginal and Torres Strait Islander 

children and has been analysed in two different ways, as is generally the case with hospital 

patients: 

1. Whole of cohort analyses 

2. General distribution stratification 51-53, 62, 66. 

In these processes, the first neglects trying to understand health impacts facing Aboriginal and 

Torres Strait Islander children by ‘treating all children statistically the same’ and in the second, 

researchers fall into the trap of comparing data outputs from Aboriginal and Torres Strait 

Islander children to other Australian children, where other Australian children are the 

‘unacknowledged norm’ 83. Furthermore, where more complex statistical analyses are 

undertaken, generally they are not stratified; Aboriginal and Torres Strait Islander children are 

‘statistically the same’ again 52, 68. In other circumstances, when these analyses are stratified, a 

‘medicalisation’ comparison occurs, an ‘othering’ process creating “problematic constructions” 

of Aboriginal and Torres Strait Islander children and their families as the only cause of their 

poor health status 144. Little focus is given on understanding the health inequities (ie living 

remotely, colonisation) which are at interplay and shape the health circumstances (ie longer 

hospital stays) and inequity manifestations (ie significant cost to family).  

 

These are all practices which do not draw upon Indigenous Knowledge or methodologies, they 

do not act in strength-based ways and can cause further harm to Aboriginal and Torres Strait 

Islander children through enforced negative narratives. To reduce the risk of problematic 

constructions disempowering outcome analyses, knowledge interface and decolonisation 

methodologies were drawn upon for the weaving approach in the study, using the process 

outlined in Chapter 3 and illustrated in Figure 12. There are five main sections which make up 

the woven interface of this study.  
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Figure 12: Visual representation of research at this knowledge interface Chapter 4. 
 

Variable Selection 

This section drew on Indigenous Knowledge of the multiple determinants of Indigenous health: 

holistic health, Indigenous research methods (processes of decolonisation), population health 

(epidemiology, social determinants of health equity – PROGRESS-Plus) and biomedical models 

of health (the BRANZ – burns pathology, bacterial infection) to select variables for analysis. The 

focus for variable selection was placed on contextualising health inequities and multiple 

determinants in the overall epidemiological profile of the BRANZ. Early analyses, to gain an 

appreciation of the BRANZ data, identified higher incidences of Staphylococcus sp. and 

Streptococcus sp. infections in Aboriginal and Torres Strait Islander children where it was 

decided to focus on odds ratios surrounding this infection, again to highlight the health 

inequities impacting Aboriginal and Torres Strait Islander children.  

 

Strength Based 

Burns research literature and BRANZ annual reports have identified that Aboriginal and Torres 

Strait Islander children experience a higher incidence of burn injury 51, 53, 62, 63, 66. As outlined 

above, this research has predominantly focussed on Western knowledge systems, for example 

the use of quantitative research measures (descriptive statistics, logistic regression), with 

research outputs contextualised by population health (epidemiology, social determinants of 

health, health inequities). While these knowledge systems are important, it was imperative 
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that Indigenous Knowledges focussed on holistic health, multiple determinants along with 

decolonising methods to create a strength based approach from the study outset. Starting 

these processes from the outset ensured on focussing research enquiry away from a standard 

epidemiological approach to one that encompassed Western knowledge of health inequities, 

the social determinants of health, Indigenous Knowledge of holistic health, as well as the 

multiple determinants of Indigenous health. In this process decolonising practices were 

employed to strengthen the enquiry base.  

 

Outcome Contextualisation 

In this section, Indigenous Knowledge of the multiple determinants of health, holistic health, 

Indigenous research methods (Yuri Ingarninthii, decolonisation) and Indigenous methodologies 

(nayri kari) were used with Western knowledge of population health (burns epidemiology, 

social determinants of health, health inequities) and quantitative research methods 

(descriptive statistics, χ2 tests and logistic regression). Nayri kari, along with population health 

knowledge, was used to explore the equity outcomes from analyses between groups. For 

instance, while ‘very low’ to ‘low’ SES was common for Australian children hospitalised for a 

burns injury, Aboriginal and Torres Strait Islander families are always at the most 

disadvantaged across any socio-economic indicator 83. This, along with exclusion from other 

economic opportunities and resources, are processes of ongoing colonisation and highlight the 

transgenerational impacts 83. This is a different way of contextualising the outcomes from this 

research, as past research has focussed on placing focus on the individual (victim-blaming)84. 

Decolonisation processes, drawing on poststructuralism concepts, was also important in 

understanding the outcomes from the demographic statistics and logistic regression. This was 

used when comparing results from Aboriginal and Torres Strait Islander children with other 

Australian children. The differences between Aboriginal and Torres Strait Islander children and 

other Australian children in these analyses represented significant health inequities, 

transgenerational inequities created from colonisation which continue to marginalise 

Australia’s First peoples 144. To contextualise these outcomes research topic yarning was 

employed with my supervisors. In these yarning sessions focus was given on considering the 

multiple determinants of health, holistic health, population health knowledge (social 

determinants of health and health inequities) in the overall outputs from the quantitative 

research knowledge. This was an important part of engaging in Yuri Ingarninthii processes, to 

not only contextualise outputs, but to further engage with Aboriginal and Torres Strait Islander 

stories behind the numbers.   



 

96 
 

 

Interpretation – Privileging Indigenous Perspectives and Voice 

The lived experiences of student, Courtney Ryder and supervisor, Associate Professor Tamara 

Mackean, were important for focussing on Indigenous Knowledge (knowing, being and doing), 

and informed the study design from variable selection, statistical analyses to the interpretation 

of results at the knowledge interface for this study. To ensure Indigenous perspectives and 

voices were privileged, concepts from the Indigenous methodology, Naryi Kati were drawn 

upon. A key process for Naryi Kati methodology is a repositioning of quantitative research with 

an Indigenous lens so that other Australian children are not considered to be the 

unacknowledged norm (also important for ‘Resetting Norms’)83. In this study, this repositioning 

occurred with an equity focus (as defined by PROGRESS-Plus) to define variables for both the 

descriptive statistics and logistic regression models.  

 

Decolonising actions were also employed to further focus on Aboriginal and Torres Strait 

Islander perspectives and voice. Decolonisation actions included, where possible, referencing 

First Nations studies, First Nations authors, or referencing studies which had been undertaken 

with Aboriginal and Torres Strait Islander communities, as opposed to ‘on’. This decolonisation 

action assists in contextualising outcomes, but also by connecting with Yuri Ingarninthii 

processes, or the data narrative. Other decolonisation actions included reflecting on the 

limitations of the BRANZ. The BRANZ is a Western epidemiological data repository which does 

not conform to Indigenous Data Sovereignty. The BRANZ inception predates concepts of 

Indigenous Data Sovereignty and as such it does not include First Nations knowledge or 

constructions. This must be considered when selecting variables for analysis or creating new 

variables and is especially true when new variables are created from other databases which 

also may not conform to Indigenous Data Sovereignty, ie Accessibility/Remoteness Index of 

Australia – ARIA or Socio-Economic Indexes for Area – SEIFA. The limitations of this must be 

considered, as well as the impact that this may have on Aboriginal and Torres Strait Islander 

data.  

 

Resetting Norms  

In this process, Indigenous Knowledge of holistic health, multiple determinants of Indigenous 

health, Indigenous research methodologies (Nayri Kari and decolonisation) and Western 

knowledge from quantitative research outputs and health equity were used. Yuri Ingarninthii 

processes were used in the consideration and reflection of statistical analysis models. Yuri 
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Ingarninthii, as a process, required not only engaging with the stories of Aboriginal and Torres 

Strait Islander families, but understanding that these numbers were drawn from the BRANZ as 

a Western constructed data repository. This required reflectively considering how the 

quantitative tools and measures in this analysis were limited in their exploration. They are only 

capturing one area of a larger story, and by doing so the Aboriginal and Torres Strait Islander 

patient’s and family’s experience is diminished. Factors of racism, whiteness and ongoing 

colonisation during the treatment of the burns injury is not captured in these analyses or 

exploration. With this in mind, it was imperative to ensure that the over-medicalisation of 

Aboriginal and Torres Strait Islander children did not transpire, for instance, with consideration 

to the higher incidences of Streptococcal sp. infections 309.  

 

Resetting norms also included using quantitative research outputs, health inequities, the 

multiple determinants of Indigenous health and holistic health knowledge with processes of 

decolonisation for reporting; for instance, in identifying and recognising that the higher 

incidence of ‘low to very low SES’ in Aboriginal and Torres Strait Islander children with a burns 

injury is a manifestation of ongoing colonisation in Australia 84. Also, having data stratified for 

Aboriginal and Torres Strait Islander children and other Australian children is a decolonising 

action which uses Nayri Kati processes. It allows for the focus to be on Aboriginal and Torres 

Strait Islander children, where comparisons occur only to highlight the health inequities 

present or the differing outcomes between groups, such as the incidence of flame burns by fire 

as compared to friction burns by treadmill in both groups. These practices move away from a 

‘sameness’ model in which all children are treated the same and move away from an 

‘Indigenous deficit standpoint’ where other Australian children are not ‘the unacknowledged 

norm’ 83, 84, 144, 311      

 

It was also imperative to try to reset the data narrative in this area by considering the 

limitations in burns injury literature for Aboriginal and Torres Strait Islander children. Currently 

the majority of this research has been conducted in New South Wales from linked hospital 

data. In these cases it was important to use data narratives which have been undertaken with 

Aboriginal and Torres Strait Islander children, from studies which conform to Indigenous Data 

Sovereignty, such as the Footprints in Time 10, 77, 78, 312, 313. 
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ARE WE AT THE INTERFACE? 

There are four important principles that determine if research is at the interface. 

Mutual Respect 

Both knowledge systems, Indigenous and Western, were used in conjunction over the five 

sections of the interface for this study. The strengths of each system were used at the 

knowledge interface to ensure the research outcomes were met. Principles for research at the 

knowledge interface require that  knowledge of both systems is acknowledged and given the 

space that it requires for effective collaboration 1.  

Shared Benefits 

Being at the knowledge interface requires a shared benefit for both knowledge systems 1. 

Western knowledge systems benefit from this work by contributing to the academic discourse, 

but also in this is a shift in applying an Indigenous lens to this academic discourse. For 

Indigenous Knowledge, the benefit is placed in reshaping the overall research approach in this 

area, moving away from the normative colonial framework which plagues quantitative 

research spaces. In doing this, research outcomes have meaning and are representative of 

Indigenous Knowledge for Aboriginal and Torres Strait Islander communities. It is these 

approaches and knowledge that move towards processes of Indigenous data sovereignty and 

will have traction for reshaping the way that government and stakeholder bodies engage in 

this space.  

Human Dignity 

Part of mutual respect is about allowing both knowledge systems the space, so that 

collaboration can occur effectively 1. For both knowledge systems to be able to collaborate, 

there must be human dignity for each knowledge system. This can be seen through the space 

provided for quantitative research methods, and then in providing space for the use of 

multiple determinants of health and decolonisation processes to contextualise outcomes at 

this knowledge interface. In this process, each knowledge system comes together and 

intertwines in equal partnerships, where one knowledge system is not treated as superior over 

the other 1, 261. 

Discovery 

Each of the five sections of this knowledge interface contains ‘discovery’ from the 

collaboration of both knowledge systems. From variable selection, by exploring ways to select 

variables based on the multiple determinants of health and biomedical models of health for 

burns through to resetting norms, which start with stratified data for Aboriginal and Torres 
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Strait Islander children and other Australian children, allowing for discovery in the data set 

away from an ‘Indigenous deficit’ approach 83. Each section is important in the discovery of a 

new approach and understanding of the epidemiological burns profile in Aboriginal and Torres 

Strait Islander children. It is this discovery which provides new information to the academic 

landscape, encompassing Indigenous Knowledge, to allow a different discourse to ensue in the 

future.   

 

“An understanding of context is essential to the Indigenous health stories that are 

written today”. 

Juanita Sherwood p. 29 144(p. 29) 

 

4.2 Abstract 
Background: Globally, First Nations children sustain burns at a higher rate than other children. 

Little is understood about how health inequities contribute to this, especially from an 

Indigenous viewpoint.  

Methods: We analysed data from the BRANZ for acute burns in children (<16 years) admitted 

to hospital between October 2009 and July 2018. Descriptive statistics examined equity 

variables in patient and injury characteristics. Poisson regression was used to describe factors 

associated with bacterial infection. Indigenous research methods were used throughout.  

Results: Aboriginal and Torres Strait Islander children represented 10.4% of the study 

population. Health inequities were present in Aboriginal and Torres Strait Islander children 

with longer hospital LOS (9.5 vs 4.6 days), rural residency (61.3% vs 13.9%), lower SES (72.2% 

vs 34.9%) and more flame burns (19.5% vs 10.6%) compared to other Australian children.  

Streptococcus sp. infection risk was four times greater in Aboriginal and Torres Strait Islander 

children compared to other Australian children. Flame burns and high %TBSA burns were a risk 

for Staphylococcus sp. and Streptococcus sp. infection in all children.   

Conclusion: The epidemiological profile for burns injuries managed in Australian burns centres 

differs between Aboriginal and Torres Strait Islander children and other children, indicating 

persistent health inequities. These differences should be considered in the development of 

injury prevention strategies and the clinical management of burns injuries in First Nations 

children and their families. 
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4.3 Introduction 

Globally, burns are a leading cause of mortality and morbidity in children 30, 35, 51, 314. In high 

income countries, such as American, Australia, and Canada, burns are one of the leading 

causes of mortality for unintentional injury in children with similar profiles: male, less than 5 

years of age, and a predominance of scald burns 35, 36, 45, 51, 315. Health inequities, including the 

presence of avoidable or discriminatory health disparities, remain prevalent 103-105. Inequity 

indicators, such as low socioeconomic status (SES) and residential remoteness, influence both 

burn incidence and severity. Furthermore, these inequities are greatest in children from 

minority backgrounds 36, 49, 63, 314, 316. Recent international research in adults and children has 

reported a decline in burn incidence 29, 35, 36, 38. While this may be true in the dominant 

population, studies have often neglected reporting on First Nation children, so trends in these 

populations are unclear 35, 36, 49, 70.  

 

In Australia, Aboriginal and Torres Strait Islander burn injury hospital admissions are triple 

those of other Australians 51, 75. Hospital length of stay (LOS) is proportionally longer for 

Aboriginal and Torres Strait Islander patients, despite burn severity not differing significantly to 

other Australian patients 51, 63, 75. In America and Canada, the mortality rate from unintentional 

injury is 2-4 times greater for Aboriginal (Native American, Canada - First Nation, Inuit, and 

Métis peoples) children than other American or Canadian children, with fire related injuries 

being a common cause 317-321. Hospitalisation rates from injury are also greater for Native 

American children 322. High burn injury rates, longer LOS, and increased morbidity in First 

Nations children are indicative of health inequities, with people from low SES, minority groups, 

and regional areas at higher risk 49, 51, 63, 71, 75, 317, 318, 323.   

 

Research published on burns in Australia has generally focussed on Western biomedical 

models of health, with limited examination of health inequities 52, 63, 70, 74, 79, 82, 324-328.  While 

First Nation children are overrepresented in burns, to date, no enquiry has used Indigenous 

research methodologies or methods, which inhibits an authentic understanding of the issues, 

or development of appropriately contextualised approaches for prevention 7, 83, 84, 145, 329, 330. In 

contrast, this study uses Knowledge Interface Methodology (Figure: 12) to analyse data from 

the Burns Registry of Australia and New Zealand (BRANZ). This paper aims to examine the 

burns epidemiological profile and risk of bacterial infection using an equity lens, underpinned 

by decolonisation processes. 
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4.4 Methods  
Design 

This research is underpinned by Indigenous methodologies - knowledge interface and 

decolonisation (Figure 12) 134, 144, 257, 261, 285. Decolonisation as a research process acts to 

counteract and redefine unacknowledged processes of power, information and truth 

generated through the colonisation and imperialism of First Nations communities 288. The 

shifting of power dynamics in the research process, by having an Aboriginal research lead the 

study with support of senior Aboriginal researchers is an example of this 288, 330. Indigenous 

knowledge (knowing, being and doing) and Western quantitative knowledge were woven 

together for this study’s knowledge interface, across variable selection, strength-based 

approach, outcome contextualisation, interpretation and in resetting dominant research 

norms (Figure 12)83, 134, 144, 145, 230, 285. A weaving approach, published by Courtney Ryder 134, was 

used to ensure the primacy of Indigenous knowledge and experience was privileged. For 

example, in interpretation naryi kati processes were employed to privilege First Nations voices. 

Naryi kati repositions quantitative research with an Indigenous lens, in this process other 

Australian children are not treated or considered as the unacknowledged norm 83 134. This 

resetting occurred with an equity focus (as defined by PROGRESS-Plus

n), to define variables and contextulise outcomes 134. These processes were limited by the 

BRANZ, which is constructed from a Western biomedical knowledge system, and which does 

not conform  to Indigenous data sovereignty principles (i.e. data management, interpretation, 

dissemination)83, 134, 330. The BRANZ is a clinical quality and epidemiological data repository, 

with 17 participating hospitals/burns centres in Australia and New Zealand 51, 52, 331.  

 

Data Source 

The BRANZ includes hospital transfers and patients managed by dedicated burns units over 

three set criteria: 1. Admissions ≥ 24hrs, 2. Admissions ≤ 24hrs requiring surgery and 3. In 

hospital deaths 51, 52, 331. Initial admission must occur within 28 days of injury for registry 

inclusion 51, 52, 331. The BRANZ Admission data from 1 October 2009 to 31 July 2018 were 

analysed; participant inclusion criteria required Australian ethnicity, <16 years of age, with an 

acute burns admission (Appendix A, Figure A.1). Data were extracted under three categories: 

 
n PROGRESS-Plus: Place (residence), Race (ethnicity), Occupation, Gender, Religion, Education, Social-
capital, Socioeconomic position, Age, Disability, Sexual Orientation, Other Vulnerable Groups103 
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1. Demographics (surrounding PROGRESS-Plus): populated from BRANZ data. A measure of 

remoteness (Accessibility/Remoteness Index of Australia - ARIA) and SES (SEIFA) were 

derived from residential postcode 103, 179, 332-334. 

2. Injury Characteristics: anatomical location, primary and secondary burns cause as recorded 

by BRANZ 331. 

3. Injury Severity: BRANZ recorded Hospital LOS, %TBSA range, and burns depth variables, 

and Bacterial Infection derived from International Statistical Classification of Diseases and 

Related Problems, tenth revision (ICD10-AM) codes (Staphylococcus sp. and Streptococcus 

sp. B95)331, 335.   

 

Analysis 

Descriptive statistics (binomial confidence interval) described patient demographics and injury 

clinical characteristics where, χ2 tests (categorical) and t-tests (continuous) assessed 

significance. Univariate and multivariate Poisson regression with robust error variance 

assessed the risk ratio (95% CI) of bacterial infection (Staphylococcus sp. and Streptococcus sp.) 

to covariates (gender, age, ARIA, burns cause, depth and %TBSA). In keeping with knowledge 

interface methodology, data were stratified by Aboriginal and Torres Strait Islander status. To 

account for missing data, we used multiple imputation with chained equations and predictive 

mean matching with 40 imputations (profile – Table 11)336. Data were prepared, analysed and 

plotted with Stata 15.1 (StataCorp), SAS/Stat 14.2 (SAS Institute, Cary, NC, USA) and ggplot2 in 

[R]337. 

  

Variable Number missing % 

Length of Stay 751 10.76 
Burn Depth 539 7.72 
Socio-Economic Status 49 0.70 
Regional Area Index 34 0.49 
Primary Burns Cause 1 0.01 

All missing data was imputed.  

Table 11: Profile of Missing Data 
 

Ethics 

Ethics approval was acquired from the Human Research Ethics Committee at the University of 

New South Wales Sydney (HC17712) and the Aboriginal Health & Medical Research Council of 

New South Wales (1032/14).  
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4.5 Results  
Patient and Injury Characteristics 

Of the 6980 children admitted to a BRANZ hospital for an acute burns injury, 723 (10.4%) were 

recorded as Aboriginal and/or Torres Strait Islander children (Table 12). The gender 

distribution was similar and there were slight variations for age between groups (Table 12). 

‘Very low’ to ‘low’ SES was common in all children but the proportion was higher in Aboriginal 

and Torres Strait Islander children (72.2% vs 43.9%)(Table 12). A greater percentage of 

Aboriginal and Torres Strait Islander children resided in outer regional to very remote regions 

compared to other Australian children (61.3% vs 13.9%). 

 

Anatomic locations differed between groups. In Aboriginal and Torres Strait Islander children, 

hip and lower limb burns were greater compared to trunk burns in other Australian children 

(Table 13). Scalds were the most common burn cause in all children, with secondary causes 

differing (Table 14); for example, other Australian children had greater percentages of friction 

burns by treadmill (1.0% vs 4.9%). Flame burns in Aboriginal and Torres Strait Islander children 

were higher (19.5% vs 10.6%) across all residential locations (Table 14). The primary cause of 

burn differed based on residency for Aboriginal and Torres Strait Islander children; the 

percentage of contact burns increased proportionally with remoteness whilst the inverse was 

evident in scald burns (Table 14). The proportion of children who had flame burns increased 

from urban to rural locations (Table 14). 

 

Bacterial infection was greater in Aboriginal and Torres Strait Islander children (Table 15). 

Percentage TBSA was similar between groups (Table 15); however, a greater proportion of 

Aboriginal and Torres Strait Islander children (15.6%) had a full thickness burn compared to 

other Australian children (11.6%; p<.001). Aboriginal and Torres Strait Islander children had 

longer LOS 9.5 days (CI 8.3–10.7) as compared to other Australian children, 4.6 days (CI 4.1–

5.0)(Table 15).  
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Aboriginal & Torres Strait 

Islander Other Australian Total   

Variable Count Proportion (CI) Count Proportion (CI) Count Proportion (CI) Ρ 

Total 723 10.4 (9.7-11.1) 6257 89.6 (88.9-90.3) 6980     

Gender* 0.60 

Female 276 38.2 (34.7-41.8) 2443 39.0 (37.8-40.3) 2719 39.0 (37.8-40.1)   

Male 447 61.8 (58.2-65.3) 3812 60.9 (59.7-62.1) 4259 61.0 (59.9-62.2)   

Age  

Mean  4.9 (4.5-5.2)   4.4 (4.3-4.5)  4.4 (4.3-4.5) 0.01 

< 1 Year 50 6.9 (5.3-9.0) 744 11.9 (11.1-12.7) 794 11.9 (10.7-12.1)   

1- 4 Years 384 53.1 (49.5-56.7) 3310 52.9 (52.7-54.1) 3694 52.9 (51.8-54.1)   

5 - 9 Years 154 21.3 (18.5-24.4) 1072 17.1 (16.2-18.1) 1226 17.6 (16.7-18.5)   

10 - 15 Years 135 18.7 (16.0-21.7) 1131 18.1 (17.1-19.1) 1266 18.4 (17.3-19.1)   

Regional Area Index  < .001 

Metropolitan (RA1) 173 23.9 (21.0-27.2) 3819 61.0 (59.8-62.2) 3992 57.2 (56.0-58.4)   

Inner Regional (RA2) 108 14.9 (12.5-17.7) 1571 25.1 (24.1-26.2) 1678 24.0 (23.1-25.1)   

 Outer Regional (RA3) 209 28.9 (25.7-32.3) 677 10.8 (10.1-11.6) 886 12.7 (11.9-13.5)   

Remote (RA4) 121 16.7 (14.2-19.6) 132 2.1 (1.8-2.5) 252 3.6 (3.2-4.1)   

Very Remote (RA5) 113 15.6 (13.2-18.5) 58 0.9 (0.7-1.2) 171 2.5 (2.1-2.8)   

Index of Relative Socio-Economic Advantage and Disadvantage   

Mean  2.0 (1.9-2.1)  2.83 (2.8-2.9)  2.73 (2.7-2.8) < .001 

Very Low: 1-2 370 51.2 (47.5-54.8) 1571 25.1 (24.1-26.2) 1942 27.8 (26.8-28.9)   

Low: 3-4 152 21.0 (18.2-24.1) 1175 18.8 (17.8-19.8) 1327 19.0 (18.1-20.0)   

Medium: 5-6 91 12.6 (10.4-15.2) 1410 22.5 (21.5-23.6) 1501 21.5 (20.6 -22.5)   

High: 7-8 66 9.1 (7.2-11.5) 975 15.6 (14.7-16.5) 1041 14.9 (14.2-15.8)   

Very High: 9-10 44 6.1 (4.6-8.1) 1125 18.0 (17.1-19.0) 1170 16.8 (15.9-17.7)   

* Gender X - Intersex/Indeterminate < 0.00%. Confidence interval – CI. P-Value – ρ.   

Table 12: Demographic profile of Australian children admitted to a BRANZ reporting hospital 
(2009-2018). 
 

 

  

Aboriginal &                              
Torres Strait Islander  

(n = 723) 
Other Australian 

(n = 6257) 
Total 

(n = 6980)   

Variable Count Proportions (CI) Count Proportions (CI) Count Proportions (CI) Ρ 

Primary Burn Cause 0.002 

Scald 285 39.4 (35.9-43.0) 3192 51.0 (50.0-52.3) 3477 49.8 (48.6-51.0)  
Food/Beverage 115 15.9 (13.4-18.8) 1691 27.0 (25.9-28.1) 1806 25.9 (24.9-26.9)  

Hot Water 132 18.3 (15.6-21.2) 1031 16.5 (15.6-17.4) 1163 16.7 (15.8-17.6)  
Other 38 5.3 (3.9-7.1) 469 7.5 (6.9-8.2) 507 7.3 (6.7-7.9)  

Contact 229 31.7 (28.4-35.2) 1587 25.4 (24.3-26.5) 1816 26.0 (25.0-27.1)  
Coal/Ashes 102 14.1 (11.8-16.8) 366 5.9 (5.3-6.5) 468 6.7 (6.1-7.3)  

Vehicle Exhaust 47 6.5 (4.9-8.5) 305 4.9 (4.4-5.4) 352 5.0 (4.6-5.6)  
Household Surface 18 2.5 (1.6-3.9) 312 5.0 (4.5-5.6) 330 4.7 (4.3-5.3)  

Other 62 8.6 (6.8-10.8) 602 9.6 (8.9-10.4) 664 9.5 (8.9-10.2)  
Flame 141 19.5 (16.8-22.6) 662 10.6 (9.8-11.4) 803 11.5 (10.8-12.3)  
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Campfire/Bonfire 53 7.3 (5.7-9.5) 236 3.8 (3.3-4.3) 739 10.6 (9.9-11.3)  
Lighter/Matches 48 6.6 (5.0-8.7) 153 2.5 (2.1-2.9) 289 4.1 (3.7-4.6)  

Other 40 5.5 (4.1-7.5) 272 4.4 (3.9-4.9) 201 2.9 (2.5-3.3)  
Friction 29 4.0 (2.8-5.7) 519 8.3 (7.6-9.0) 312 4.5 (4.0-5.0)  

Treadmill 7 1.0 (0.5-2.0) 308 4.9 (4.4-5.5) 315 4.5 (4.1-5.0)  
Vehicle/Motorbike 20 2.8 (1.8-4.2) 155 2.5 (2.1-3.0) 175 2.5 (2.2-2.9)  

Other 2 0.3 (0.0-0.0) 56 0.9 (0.7-1.2) 58 0.8 (0.6-1.1)  
Other 39 5.4 (4.0-7.3) 296 4.7 (4.2-5.3) 335 4.8 (4.3-5.3)  

Chemical 17 2.4 (1.5-3.7) 101 1.6 (1.3-2.0) 118 1.7 (1.4-2.0)  
Electrical 11 1.5 (0.9-2.7) 49 0.8 (0.6-1.0) 60 0.9 (0.7-1.1)  

Other 5 0.7 (0.3-1.6) 122 2.0 (1.6-2.3) 127 1.8 (1.5-2.2)  
No Cause 6 0.8 (0.4-1.8) 29 0.5 (0.3-0.7) 35 0.5 (0.4-0.7)  

Anatomical Location  
Head & Neck (T20X) 120 16.6 (14.1-19.5) 1100 17.6 (16.7-18.5) 1220 17.5 (16.6-18.4)  

Trunk (T21X) 155 21.4 (18.6-24.6) 1526 24.4 (23.3-25.5) 1681 24.1 (23.1-25.1)  
Shoulder & Upper 

Limb (T22X) 138 19.1 (16.4-22.1) 1360 21.7 (20.7-22.8) 1498 21.5 (20.5-22.4)  
Wrist & Hand 

(T23X) 123 17.0 (14.5-19.9) 1306 20.9 (19.9-21.9) 1429 20.5 (19.5-21.4)  
Hip & Lower Limb 

(T24X) 156 21.6 (18.7-24.7) 1260 20.1 (19.2-21.2) 1416 20.3 (19.4-21.3)  
Ankle & Foot (T25X) 87 12.0 (9.9-14.6) 656 10.5 (9.8-11.3) 743 10.6 (9.9-11.4)  
Confidence interval – CI. P-Value – ρ.   

Table 13: Burns Injury Characteristics of Australian children admitted to a BRANZ reporting 
hospital (2009-2018). 
 

 

 Scald Contact Flame 

ARIA Count Proportions (CI) Count Proportions (CI) Count Proportions (CI) 

Aboriginal & Torres Strait Islander Children (n = 723) 

Metropolitan (RA1) 86 50.0 (42.6-57.4) 40 23.3 (17.6-30.1) 27 15.7 (11.0-21.9) 

Inner Regional (RA2) 49 45.8 (36.7-55.2) 26 24.3 (17.2-33.2) 20 18.7 (12.4-27.1) 

Outer Regional (RA3) 80 38.5 (32.1-45.2) 70 33.7 (27.6-40.3) 45 21.6 (16.6-27.7) 

Remote (RA4) 37 30.8 (23.3-39.9) 44 36.7 (28.6-45.9) 26 21.7 (15.2-29.9) 

Very Remote (RA5) 32 28.6 (21.0-37.5) 48 42.9 (34.1-52.1) 22 19.6 (13.3-28.0) 

Other Australian Children (n = 6257) 

Metropolitan (RA1) 2192 57.7 (56.1-59.2) 708 18.6 (17.4-19.9) 361 9.5 (8.6-10.5) 

Inner Regional (RA2) 661 42.3 (39.7-44.8) 536 34.3 (32.0-36.9) 187 12.0 (10.5-13.7) 

Outer Regional (RA3) 276 41.0 (37.3-44.7) 244 36.2 (32.7-39.9) 87 12.9 (10.6-15.7) 

Remote (RA4) 34 26.0 (19.2-34.1) 60 45.8 (37.5-54.3) 19 14.5 (9.5-21.5) 

Very Remote (RA5) 19 32.8 (22.1-45.6) 30 51.7 (39.2-64.1) 4 6.9 (2.7-16.4) 

Note: Burn by Friction or Other not included. Confidence interval – CI.   

Table 14: Burns Cause by Residential Location (ARIA) for Australian children admitted to a 
BRANZ reporting hospital (2009-2018). 
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Table 15: Burn Cause by Residential Location (ARIA) for Australian children admitted to a 
BRANZ reporting hospital (2009-2018). 
 

Characteristics associated with infection after burns 

In Aboriginal and Torres Strait Islander children the risk ratio of Streptococcus sp. infection was 

4.3 times greater (9.0, [CI 7.1-11.3]) than other Australian children (2.1 [CI 1.8-2.5]). The risk 

ratio of Staphylococcus sp. infection was even greater in Aboriginal and Torres Strait Islander 

children (14.4, [CI 12.0–17.2]), compared to other Australian children (8.0, [CI 7.3-8.6]).  In 

univariate analyses stratified by Aboriginal and Torres Strait Islander status, several factors 

were significantly associated with Staphylococcus sp. infection in Aboriginal and Torres Strait 

Islander children, including flame burns and TBSA >10% (Table 16). The same was evident for 

Streptococcus sp. infection, but for TBSA > 19% and rural residency. In other Australian 

children, flame and %TBSA were also significant risks for infection, with Streptococcus sp. 

infection risk in burns above 19% double that of Aboriginal and Torres Strait Islander children. 

Additional risks for other Australian children included age (1 to 4 years), partial or full thickness 

  

Aboriginal &                                       
Torres Strait Islander 

(n = 723) 
Other Australian 

(n = 6257) 
Total 

(n = 6980)   

Variable Count Proportions (CI) Count Proportions (CI) Count Proportions (CI) Ρ 

Bacterial Infection  

Streptococcus 65 9.0 (7.1-11.3) 131 2.1 (1.8-2.5) 196 2.8 (2.5-3.2) < 0.001 

Staphylococcus 104 14.4 (12.0-17.1) 497 7.9 (7.3-8.6) 601 8.6 (8.0-9.3) < 0.001 

Total Body Surface Area %  

Mean  4.4 (3.9-4.8)  4.0 (3.8-4.1)  4.0 (3.9-4.2) 0.07 

Unknown 26 3.6 (2.5-5.2) 203 3.3 (2.8-3.7) 228 3.3 (2.9-3.7)  

< 10% 612 84.7 (81.8-87.1) 5450 87.1 (86.3-87.9) 6059 86.8 (86.0-87.6)  

10-19% 61 8.4 (6.6-10.7) 461 7.4 (6.8-8.0) 522 7.5 (6.9-8.1)  

> 19% 24 3.3 (2.2-4.9) 147 2.4 (2.0-2.8) 171 2.5 (2.1-2.8)  

Depth of Injury < 0.001 

Superficial 
Thickness 63 8.7 (6.9-11.0) 695 11.1 (10.4-11.9) 758 10.9 (10.2-11.6)  

Partial Thickness 547 75.7 (72.4-78.6) 4839 77.3 (76.3-78.4) 5386 77.2 (76.2-78.1)  

Full Thickness 113 15.6 (13.2-18.5) 723 11.6 (10.8-12.4) 837 12.0 (11.3-12.8)  

Length of Stay  

Mean  9.5 (8.3-10.7)  4.6 (4.1 – 5.0)  5.1 (4.7-5.5) < 0.001 

< 1 day 81 11.2 (9.1-13.7) 2103 33.6 (32.5-34.8) 2168 31.1 (30.0-32.2)  

1 day 86 11.9 (9.7-14.5) 1199 19.2 (18.2-20.2) 1280 18.3 (17.5-19.3)  

2-7 days 276 38.2 (34.7-41.8) 1888 30.2 (29.1-31.3) 2169 31.1 (30.0-32.2)  

8-28 days 242 33.5 (30.1-37.0) 918 14.7 (13.8-15.6) 1173 16.8 (16.0-17.7)  

> 28 days 39 5.4 (4.0-7.3) 148 2.4 (2.0-2.8) 189 2.7 (2.4-3.1)  

Confidence interval – CI. P-Value – ρ.   
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burns for Staphylococcus sp. infection, and partial thickness burns and burns greater than 10% 

TBSA for Streptococcus sp. infection.   

 

In the multivariable model, flame burns, burns above 19% TBSA and rural residency remained 

risks for Streptococcus sp. infection, with female gender emerging as a risk in Aboriginal and 

Torres Strait Islander children (Table 17, Figure 13). Burns above 10% TBSA remained as a risk 

for Staphylococcus sp. infection in Aboriginal and Torres Strait Islander children. Full and 

partial thickness burns, age 1 to 4 years remained as a risk for Staphylococcus sp. infection, 

burns above 10% remained as a risk of infection for either species in other Australian children 

(Table 17, Figure 13). 

 

  Staphylococcus sp. Streptococcus sp. 

Variable Level 

Aboriginal and Torres 

Strait Islander  OR 

Other Australian 

OR 

Aboriginal and Torres 

Strait Islander  OR 

Other Australian 

OR 

Gender Male Reference Reference Reference Reference 

 Female 1.02 (0.67 - 1.56) 1.01 (0.84 - 1.22) 1.54 (0.92 - 2.56) 1.17 (0.83 - 1.66) 

Age Category Less than 1 year Reference Reference Reference Reference 

 1 to 4 years 0.86 (0.37 - 1.98) 1.38 (1.01 - 1.89) 0.59 (0.22 – 1.56) 0.89 (0.53 - 1.49) 

 5 to 9 years 1.03 (0.41 - 2.57) 1.07 (0.74 - 1.55) 1.12 (0.41 - 3.10) 0.72 (0.38 - 1.37) 

 10 to 15 years 1.31 (0.54 - 3.16) 1.18 (0.82 - 1.71) 1.22 (0.44 - 3.41) 0.76 (0.40 - 1.44) 

Depth Superficial Thickness Reference Reference Reference Reference 

 Partial Thickness 1.93 (0.72 - 5.16) 4.22 (2.51 - 7.10) 2.02 (0.54 - 7.52) 2.37 (1.07 - 5.24) 

 Full Thickness 1.77 (0.59 - 5.29) 2.41 (1.31 - 4.41) 2.10 (0.50 - 8.83) 1.92 (0.74 - 4.95) 

Burn Category Scald Reference Reference Reference Reference 

 Contact 1.20 (0.72 - 2.01) 0.76 (0.60 - 0.96) 0.85 (0.43 - 1.66) 0.51 (0.31 - 0.85) 

 Flame 1.99 (1.17 - 3.41) 1.33 (1.01 - 1.74) 2.20 (1.18 - 4.12) 1.65 (1.04 - 2.61) 

 Other 1.02 (0.46 - 2.29) 0.73 (0.53 - 0.99) 1.22 (0.48 - 3.06) 0.64 (0.35 - 1.17) 

ARIA Metropolitan (RA1) Reference Reference Reference Reference 

 Inner Regional (RA2) 0.57 (0.27 - 1.22) 0.81 (0.64 - 1.01) 0.22 (0.06 - 0.88) 0.73 (0.48 - 1.13) 

 Outer Regional (RA3) 0.45 (0.24 - 0.87) 0.87 (0.64 - 1.18) 0.45 (0.20 - 1.03) 0.77 (0.43 - 1.40) 

 Remote (RA4) 1.48 (0.82 - 2.69) 0.93 (0.49 - 1.76) 1.71 (0.84 - 3.49) 0.79 (0.22 - 2.83) 

 Very Remote (RA5) 1.54 (0.84 - 2.82) 0.68 (0.23 - 2.05) 2.10 (1.04 - 4.23) 0.36 (0.02 - 5.93) 

%TBSA Range Less than 10% Reference Reference Reference Reference 

 10% to 19% 2.09 (1.10 - 3.94) 3.32 (2.57 - 4.29) 1.58 (0.69 - 3.58) 4.20 (2.70 - 6.54) 

 Greater than 19% 7.04 (3.06 - 16.2) 6.55 (4.55 - 9.42) 7.22 (3.01 - 17.3) 12.0 (7.25 - 19.7) 

Table 16: Stratified univariate analysis for Staphylococcus sp. and Streptococcus sp. Infection 
(relative to no infection) 
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Figure 13: Risk ratio of staphylococcus sp. and streptococcus sp. infection for Aboriginal and 
Torres Strait Islander children and other Australian children. 
 

 Staphylococcus sp. Streptococcus sp. 

Variable 

Aboriginal &                                       

Torres Strait Islander  

RR 

Other Australian  

RR 

Aboriginal &                                       

Torres Strait Islander  

RR 

Other Australian  

RR 

Gender (Reference: Male) 

 Female 1.1 (0.8 - 1.6) 1.0 (0.9 - 1.2) 1.7 (1.0 - 2.7) 1.2 (0.8 - 1.6) 

Age (Reference: Less than 1 year) 

 1 to 4 years 1.0 (0.5 - 1.9) 1.3 (1.0 - 1.8) 0.6 (0.2 - 1.4) 0.9 (0.5 - 1.4) 

 5 to 9 years 1.2 (0.5 - 2.5) 1.1 (0.8 - 1.6) 0.9 (0.3 - 2.4) 0.7 (0.4 - 1.3) 

 10 to 15 years 1.1 (0.5 - 2.4) 1.0 (0.7 - 1.4) 1.2 (0.5 – 3.0) 0.6 (0.3 - 1.1) 

Depth of Injury (Reference: Superficial Depth) 

 Partial Thickness 1.7 (0.7 - 4.3) 3.5 (2.09 - 5.90) 2.1 (0.6 - 8.2) 1.9 (0.8 - 4.4) 

 Full Thickness 1.2 (0.4 - 3.3) 1.8 (1.0 - 3.3) 1.5 (0.4 - 6.7) 1.2 (0.4 - 3.3) 

Primary Burn Cause (Reference: Scald) 

 Contact 1.4 (0.9 - 2.3) 1.1 (0.9 - 1.4) 0.9 (0.5 - 1.9) 0.8 (0.5 - 1.4) 

 Flame 1.6 (1.0 - 2.5) 1.2 (0.9 - 1.5) 1.6 (0.8 – 3.0) 1.3 (0.8 - 2.2) 

 Other* 1.2 (0.6 - 2.6) 1.0 (0.8 - 1.4) 1.1 (0.5 - 2.8) 1.0 (0.5 - 1.8) 

Regional Area Index (Reference: Metropolitan to Inner Regional RA1-RA2) 

  Outer Regional to Very 

Remote (RA3-RA5) 

1.2 (0.8 - 1.7) 1.0 (0.8 - 1.2) 1.8 (1.0 – 3.0) 0.8 (0.5 - 1.5) 

% Total Body Surface Area (Reference: Less than 10%) 

 10% to 19% 1.9 (1.1 - 3.3) 2.6 (2.1 - 3.3) 1.6 (0.7 - 3.4) 3.4 (2.2 - 5.3) 

 Greater than 19% 4.2 (2.5 - 7.1) 5.1 (3.9 - 6.8) 4.2 (2.1 - 8.1) 9.7 (6.0 - 15.9) 

* Other – chemical, electrical, friction and other burns. Multivariate risk ratio – RR. 

Table 17: Multivariate risk ratio (RR) is infection by bacterial species (relative to no infection) 
in Australian children admitted to a BRANZ reporting hospital (2009-2018). 
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4.6 Discussion  
Health inequities for First Nations children hospitalised for a burns injury clearly remains an 

important social and healthcare issue. Aboriginal and Torres Strait Islander children are over-

represented for burns injury admissions- 10.8% of this registry, while representing 

approximately 5.3% of the Australian population from 0 to 15 years 338. In Australia, 44% of 

Aboriginal and Torres Strait Islander people reside in outer regional to remote areas, as 

opposed to 10% of other Australian children 339. Over 60% of Aboriginal and Torres Strait 

Islander children in this study resided in these regions, compared to 14% of other Australian 

children, highlighting the importance of rural residency as a health inequity for these children. 

While very low SES was common in any Australian child hospitalised with a burns injury, this 

proportion was more pronounced in Aboriginal and Torres Strait Islander children where over 

70% of Aboriginal and Torres Strait Islander children came from low to very low SES 

backgrounds. Greater proportions of low SES have been reported in Native American children 

and Māori patients admitted for burn injury 340, 341. These results are indicative of impacts from 

economic marginalisation and social exclusion that First Nations communities experience from 

continued colonisation in the form of colonialism (political exclusion, racism, transgenerational 

trauma) 9, 144, 342. Australia, like most colonised countries, exists in a state of neo-colonialism 

where colonisation continues to impact on Aboriginal and Torres Strait Islander communities 

through structural oppressions; be that land dispossession, racism, transgenerational trauma, 

health inequities or political control and assimilation (ie cashless welfare cards)9, 144, 342.  

 

We found LOS for Aboriginal and Torres Strait Islander children to be double that of other 

Australian children. In this study, our mean of 9.4 days was greater than previous reporting of 

6.1 days 63, perhaps reflecting the use of national data over a nine year period. The longer LOS 

for Aboriginal and Torres Strait Islander children could be explained by the cause of burn, 

severity and the patient’s place of residence. Similarly longer hospital LOS has been reported in 

Native American communities 343. Scalds were the most common cause of burns in Australian 

children 51, 52, 63, 324, but they decreased as the cause of a burn with increasing remoteness, 

which is consistent with prior reporting 71, 344. In contrast, the proportion of cases with contact 

burns increased with remoteness in both child groups, unlike some past reports 344. These 

differences may be due to specific amenities being more common rurally, such as the ‘pot 

belly’ stoves, open fire places, convection ovens or cooktops, and outdoor kitchen facilities 71-

73. Flame burn incidence was greater in Aboriginal and Torres Strait Islander children across all 

areas of remoteness, which is consistent with previous Australian research and comparable to 
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both Canadian Aboriginal children and Native American communities 63, 284, 341, 343, 345. Greater 

exposure to outdoor-related activities, such as camping, bonfires and motorbikes are more 

common in rural areas and may contribute to these contact and scald results 68, 72, 73.  

 

In Aboriginal and Torres Strait Islander children, flame burns and high %TBSA (>19%) was a risk 

for infection of both bacteria species. After adjusting for patient and injury characteristics, 

%TBSA remained as a risk factor. Flame burns remained as a risk for Staphylococcus sp. 

infection and rural residency remained for Streptococcus sp. infection. Delayed access to 

specialised burns centres located in major Australian cities, due to distance and transport 

availability, may contribute to this finding. Infection with Streptococcus sp. is of particular 

concern in burns as unless this infection is cleared before any skin grafting procedure the loss 

of the graft is more likely to occur, increasing LOS and the potential for additional operative 

interventions. The risk of infection with this species was four times greater in Aboriginal and 

Torres Strait Islander children than other Australian children. Reoccurring Streptococcus sp. 

skin infections can cause acute post-streptococcal glomerulonephritis (APSGN) in children, and 

in Aboriginal and Torres Strait Islander communities this is an identified risk factor for renal 

disease later in life 346-349. Incidence of APSGN in Aboriginal children in the Northern Territory is 

reported at 124 cases per 100, 000 person-years as compared to 17 cases per 100, 000 person-

years for other-Australian children, however recent research has suggested this could be as 

high as 228 cases per 100,00 person years for Aboriginal children in Central Australia 347, 350. 

This health inequity may be minimised in these cases through careful education, ongoing 

monitoring, and early treatment of Aboriginal and Torres Strait Islander burn injury survivors 

and their family, to help prevent further manifestation of Streptococcus sp. or significant 

comorbidities later in life. This health inequity may be minimised in these cases through 

careful education, ongoing monitoring and the early treatment of Aboriginal and Torres Strait 

Islander burns injury survivors and their family to help prevent further manifestation of 

Streptococcus sp. or significant comorbidities later in life.   

 

The burns profile for Aboriginal and Torres Strait Islander children is different to other 

Australian children. In this profile, persistent health inequities are present, through higher 

proportions of remote residency, lower SES (a manifestation of ongoing colonisation), longer 

LOS and increased burns severity (full thickness depth, bacterial infection). Clinical teams need 

to carefully consider the broader impact of the burns injury on Aboriginal and Torres Strait 

Islander children and their families. Limited access to local tertiary health and specialised 
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outpatient services in Australia results in rural and remote children having longer hospital LOS 

68, 351. The need to access specialised health services becomes an extra burden on families (ie 

financial, community responsibilities or sibling impacts)63. Furthermore, all burns survivors can 

expect to face months, even years of ongoing treatment, including further surgery and ongoing 

therapies. Prevention programs, clinical guidelines, injury rehabilitation programs, education 

programs and government policy looking to target inequities in burns injuries must first target 

overall health inequities, with a strong focus on the multiple determinants of First Nations’ 

health and concepts of health and well-being 68, 103, 352, 353. Central to this is a focus on cultural 

safety, so that initiatives or programs can be designed and tailored to meet the needs of First 

Nations children and their families 352.    

 

Strengths and Limitations 

At the time of this study the BRANZ covered 14 hospitals in Australia. This included all 

Paediatric Burn Centres in Australia, however children with minor burns may have been 

treated elsewhere. Not all BRANZ hospitals have been reporting for the same amount of time. 

Postcode were used to create SES and may not be a true indication for individual patients. Our 

results are likely to demonstrate an underrepresentation of Aboriginal and Torres Strait 

Islander children due to underreporting in routinely collected data 63, 354. Strengths of this 

paper include a principled approach to account for missing data, engagement with a health 

equity enquiry and application of knowledge interface and decolonisation methodologies led 

by the Aboriginal first author.  

 

4.7 Conclusion 
Noticeable health inequities exist in the epidemiological profile of acute burns in Australian 

children. Aboriginal and Torres Strait Islander children have longer hospital LOS for their 

injuries which places an additional burden on families, especially those residing in rural 

locations and from lower SES backgrounds. Higher risks of bacterial infection are present in 

Aboriginal and Torres Strait Islander children, adding further challenges and potential for 

progression of other diseases later in life. For meaningful change, programs, policies and 

clinical guidelines targeting burns prevention and treatment must engage with health 

inequities present in the burns profile of Australian children, especially for Aboriginal and 

Torres Strait Islander communities.   
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CHAPTER 5 
Factors Contributing to Longer Length of Stay 
in Aboriginal and Torres Strait Islander 
Children Hospitalised for Burns Injury 
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5.1 Preamble  
Aboriginal and Torres Strait Islander children have a greater burns incidence and hospital LOS 

for their burns, compared to other Australian children 63, 69, 75, 77, 78. Chapter 4 highlighted the 

magnitude of health inequities affecting Aboriginal and Torres Strait Islander children 

hospitalised with an acute burns injury. However, this chapter did not identify the relationship 

between health inequities and hospital LOS. This chapter focusses on examining prognostic 

factors which increase hospital LOS for Aboriginal and Torres Strait Islander children and 

includes exploring the health inequities. The outcomes from this study informed 

recommendations in Chapter 7.    

 

This chapter is has been published in:  

Ryder, C., Mackean, T., Hunter, K., Towers, K., Rogers, K., Holland, A.J.A., and Ivers, R., Factors 

Contributing to Longer Length of Stay in Aboriginal and Torres Strait Islander Children 

Hospitalised for Burn Injury. Journal of Injury Epidemiology. 2020. 7(52).  

 

Corresponding Author: Courtney Ryder 

Published: 5 October 2020  

 

5.1.1 Summary: Weaving the Interface  

“A change in the paradigm of Indigenous data is required with an Indigenous data 

voice a prerequisite to reshaping practices to allow Indigenous data to be a resource 

for Aboriginal and Torres Strait Islander peoples’ development agendas”. 

Maggie Walter84(p.263) 

 

The challenges and limitations of working with a national registry data, in this case the BRANZ, 

have been previously outlined in Chapters 3 and 4. In addition, the weaving methodology for 

‘research at the interface’ used in this thesis and each study, is outlined in Chapter 3. Similar to 

Chapter 4, this study drew upon the knowledge interface, decolonisation, nayri kati and 

Indigenist research methodologies for the weaving approach in the study, using the process 

outlined in Chapter 3 and illustrated in Figure 14.  

 

There are five main sections (Figure 14) which make up the shape and structure of this study’s 

woven interface. The strands and intersectional points of the weave which make up each of 

these sections will be described to provide readers with an appreciation of the Indigenous and 

Western knowledge systems which are part of this woven interface. In addition, the four main 
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principles at the interface for this study will also be outlined: Mutual Respect, Shared Benefits, 

Human Dignity and Discovery.  

 

Figure 14: Visual representation of research at this knowledge interface Chapter 6. 
 

Variable Selection 

The majority of the BRANZ variables focus on Western biomedical models and constructs of 

health. The BRANZ variable of Ethnicity provides patients with autonomy as a variable based 

on cultural affiliation, rather than “race, ancestry, nationality or citizenship” 331. Western 

knowledge for model for health (burns pathology, ICD10AM codes), population health (social 

determinants of health, health inequities), Western research methods (Equity Lens - 

PROGRESS-Plus) (Chapter 2 – for description) and Indigenous Knowledge of methodology 

(naryi kati, decolonisation), multiple determinants of Indigenous health and Indigenous 

research methods (decolonisation) were used to select variables. The objectives was to ensure 

that variable selection focussed on contextualising measures of health equity but still 

reflecting the multiple determinants of Indigenous health. This included deciding which 

variables would be part of the analyses for descriptive statistics and the Cox Regression model 

for hospital LOS.     

 

Strength Based 

A strength based research approach was critical to this study to ensure that negative study 

designs and negative data narratives for Aboriginal and Torres Strait Islander communities 
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were avoided. This required using processes of Indigenous research methodology, nayri kari, 

to not start from an Indigenous deficit model 83, 84. It was also significantly important for 

Indigenous knowledge (holistic health, multiple determinants of Indigenous health) to be 

drawn on from the knowledge and lived experience of Ryder, her Aboriginal supervisor and 

other Aboriginal chief investigators of the Coolamon study, for the overall conceptualisation of 

the study. As an example, burns literature has identified hospital LOS is greater for Aboriginal 

and Torres Strait Islander children, but has not explained why. Whereas this study employs 

Indigenous Knowledge or methodologies, to understand prognostic factors which increase LOS 

for Aboriginal and Torres Strait Islander children.   

 

Using a strength based approach did not mean that negative study outcomes were not 

reported: it meant that they were contextualised using Indigenous and Western knowledge on 

health inequities. Focussing on a strength based process was essential for the overall 

construction of this chapter, but also in ensuring a strength based approach was taken in the 

narrative of this chapter. Indigenous Knowledge on decolonisation, and the multiple 

determinants of Indigenous health, were used to structure the wording of the paper to reflect 

Indigenous perspectives and voice, for example: 

• longest surviving civilisation in the world instead of oldest continuing culture in the world 

• Implicit bias, from whiteness, racialisation of Aboriginal and/or Torres Strait Islander 

identity and presumptive beliefs on remoteness instead of not highlighting this limitation 

in the Western clinical environment   

• colonial constraints and whiteness are present in the BRANZ instead of not acknowledging 

this limitation.  

 

Interpretation – Privileging Indigenous Perspectives and Voice  

Western knowledge of biomedical models of health, population health, quantitative research 

methods and the equity lens were a significant part of this interface. To ensure that the woven 

interface was not focussed on privileging this knowledge, and that it was contextualised to 

ensure Indigenous perspectives and voices were privileged, Indigenous Knowledge for holistic 

health, multiple determinants of Indigenous health, decolonising processes and Indigenous 

research methodologies (nayri kati and Indigenist research) were engaged with at the 

interface.  
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Firstly, an Aboriginal student undertook this study whom brings her own lived experience and 

appreciation to this study. This is an important process in decolonisation, nayri kati and 

Indigenist research, and in reshaping quantitative research agendas towards Indigenous data 

sovereignty 83, 144, 252, 311, 330. Indigenist research processes of “Political Integrity” were enacted 

through engaging closely with Aboriginal chief investigators, Ryder’s Aboriginal supervisor as 

well as Ryder’s personal lived experience, to contextualise analyses and ensure Indigenous 

perspectives were privileged 252. Wherever possible, descriptive statistics surrounding 

Aboriginal and Torres Strait Islander children came from national data which conforms to 

principles of Indigenous data sovereignty 9, 83, 252. These actions were part of the critical 

processes of ‘privileging Indigenous voices’ in Indigenist research and prioritising Indigenous 

Knowledge in nayri kati 83, 252. As such, these actions engaged with processes which acted to 

decolonise the data narrative in this area.  

 

Contextualisation of Outcomes 

Western Knowledge surrounding quantitative research methodso (descriptive, Cox Regression), 

population health (social determinants of health, health inequities), Western research 

methods (equity lens, reflexivity) and Indigenous Knowledge for methodology (naryi kati, 

decolonisation, Indigenist research) with Indigenous research processes (decolonisation, yuri 

Ingarninthii and yarning) were used to contextualise analysis outcomes.  

 

Specifically, Ryder undertook the process of Yarning surrounding outcomes with her supervisor 

and clinical staff (surgeons, registered AHP) who are chief investigators on the Coolamon 

Study. These Yarning sessions were conducted one on one and focussed on Yarning around the 

outcomes from analyses, but with Western knowledge from population health and Indigenous 

Knowledge from multiple determinants and holistic health. Reflexivity with processes of 

decolonisation were then engaged with, focussing on the outcomes from these Yarning 

sessions, to activate yuri Ingarninthii processes. These processes acted to strengthen the data 

narrative so that the lived experience and stories behind the outcomes could be connected 

with, and articulated, in the manuscript discussion.  

 

Resetting Norms 

 
o In this analysis it should be understood and acknowledged that Western knowledge for biomedical 
models of health (burn pathology, ICD10-AM codes) are present. This knowledge is not unacknowledged 
normative knowledge.   
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It was important that the normative colonial framework, which all too often shapes Indigenous 

health outcomes in a deficit model, was reset. To challenge this often unacknowledged 

colonial hegemony, Indigenous Knowledge surrounding the multiple determinants of 

Indigenous health, and Indigenous research methodologies of nayri kati, decolonisation and 

Indigenist research, were used with Western quantitative research outcomes, and Western 

understandings of health inequities.  

 

Resetting norms included ensuring that ‘other Australian children were not the 

unacknowledged norm’ or that we started from an ‘Indigenous deficit model’, using principles 

from Indigenist research and nayri kati 83, 84, 174, 252. For this, analyses and outcomes were 

stratified for Aboriginal and Torres Strait Islander children and other Australian children; 

results were focussed on Aboriginal and Torres Strait Islander children and if comparison 

between groups occurred it was undertaken encompassing health inequities and the multiple 

determinants of Indigenous health. This included acknowledging the Western colonial 

hegemony present in the BRANZ. For example, the BRANZ uses ICD10-AM coding, which does 

not code for treatment with Aboriginal Health Workers, AHP or ALO. Despite this, the BRANZ 

does not have any additional measures which record this information. In addition, the 

limitations of drawing on the data narrative for burns injury prognostic factors needed to be 

acknowledged – an important nayri kati process in ensuring that Western scientific constructs 

are not the unacknowledged norm 83. The majority of these studies are founded and analysed 

from Western knowledge and significant care must be taken when referencing this material; it 

must be accounted for, and contextualised, when being used in Aboriginal and Torres Strait 

Islander health.   

 

ARE WE AT THE INTERFACE? 

There are four important principles that determine if research is at the interface. 

Mutual Respect 

For this principle, research must recognise the “validity of both knowledge systems” 1. This 

recognition in understanding the strengths and weaknesses of each system, but allowing each 

system its own shared space so that when each knowledge system collaborates, it is for the 

best outcomes of the interface 1. The five main sections of the interface for this study are 

outlined above, and mutual respect is evident through the prioritisation of Indigenous 

perspectives and voice, to engage with the use of quantitative research measures. Each 

section has been woven using a balance of Indigenous and Western Knowledge, to 



 

118 
 

complement the strength of each system and act to enhance the analysis and outcomes of the 

research question.   

 

Shared Benefits 

This principle is focussed on ensuring that not only one knowledge system benefits from the 

research 1. The benefits for Western knowledge are evident – the use of scientific conventions 

and BRANZ data contribution to academic discourse. As outlined above, Indigenous 

perspectives and voices were privileged, having been privileged since the conception of this 

study. This was critical to the principle of shared benefits and included such factors as: the 

research was conducted by an Aboriginal PhD student; it was supported by other Aboriginal 

experts and drew upon national Australian statistics which conform to Indigenous data 

sovereignty principles, where possible referencing First Nations scholars. Resetting Norms was 

also an important part of ensuring that shared benefits occurred, so that a negative deficit 

discourse founded in Western colonial constructs did not ensue 84, 252.   

Human Dignity 

“Personal integrity, cultural identity and associated bodies of knowledge should not be 

devalued or lightly dismissed because they do not accord with the belief systems of 

some researchers”. 

Mason Durie 1(p. 11) 

 

In each of the five sections which make up this woven research interface, human dignity is 

evident. This is apparent through the use of Indigenous Knowledge to select variables for 

analysis, using a strength based narrative which does not follow a starting principle of 

‘Indigenous deficit’, drawing on Indigenous voice and perspectives, Yarning up with experts in 

burns injury, the use of yuri Ingarninthii processes to highlight the narrative behind the data 

and through to the resetting of norms 83. While Western knowledge and research processes 

were used, and provided the space they needed for their use, it was also important to identify 

the limitations for this research, such as using the BRANZ which does not conform to principles 

of Indigenous data sovereignty.   
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Discovery 

“Discovery of new knowledge is at the heart of all research”. 

Mason Durie 1(p.11) 

 

The discovery and new knowledge which is occurring at this research interface is the way in 

which the research outcomes are contextualised. Resetting norms and variable selection have 

been critical in providing space for Indigenous perspectives and voice, critical to discovery, new 

ways of analysing outcomes, and providing a different data narrative, one which works 

towards the principles of Indigenous data sovereignty. This research interface provides an 

approach for the future, where Indigenous Knowledge is central and paramount to the 

outcomes from research. It is this discovery, and new knowledge, that allows a different 

perspective, a fresh approach for clinical and policy stakeholders, peak Aboriginal and Torres 

Strait Islander health bodies and national health promotion initiatives and will be applicable to 

other First Nations communities internationally.   

 

“In 1967 we were counted, in 2017 we seek to be heard. We leave base camp and start                                    

our trek across this vast country. We invite you to walk with us in a movement                                                    

of the Australian people for a better future”. 

Uluru Statement from the Heart 133 
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5.2 Abstract 
Background: Aboriginal and Torres Strait Islander children have higher incidence, severity and 

hospital LOS for their acute burns injuries than other Australian children. We examined factors 

contributing to longer LOS for Aboriginal and Torres Strait Islander children with an acute 

burns injuries. 

Methods: The BRANZ admissions of children <16 years of age between October 2009 and July 

2018 were analysed. Descriptive statistics explored patient and injury characteristics and Cox 

Regression models estimated characteristics associated with longer LOS. Knowledge Interface 

methodology and Indigenous research methods were used throughout. 

Results: A total of 723 children were identified as Aboriginal and Torres Strait Islander and 

6257 as other Australian. The median hospital length of stay for Aboriginal and Torres Strait 

Islander children (5 days [CI 5-6] was 4 days longer than other Australian children (1 day [CI 1-

2]).  Remoteness, flame burns, high %TBSA and full thickness burns were factors associated 

with longer LOS for Aboriginal and Torres Strait Islander children. Similar prognostic factors 

were identified for other Australian children, along with Streptococcus sp. and Staphylococcus 

sp. infections.  

Conclusion: Remoteness, flame burns, %TBSA and full thickness burns are prognostic factors 

contributing to extended hospital LOS for all Australian children. These factors are more 

prevalent in Aboriginal and Torres Strait Islander children, impacting LOS. Treatment programs, 

clinical guidelines and burns policies should engage with the unique circumstances of 

Aboriginal and Torres Strait Islander children to mitigate inequities in health.   

 

5.3 Introduction 
Aboriginal and Torres Strait Islander people, one of the longest surviving civilisations in the 

world, make up 3% of the Australian population, over 700,000 people 8, 355. Similar to other 

First Nations peoples globally impacted by colonisation, they face significant and ongoing 

health disparities, with a disease burden 2.3 times greater and a life expectancy 10 years less 

than other Australians 8, 355. This burden is reflected in a young age profile, where 34% of 

Aboriginal and Torres Strait Islander people are under 15 years of age, compared to 18% of 

other Australians 8. Further comparison to other Australian children reveals significant 

disadvantage across a range of social exclusion indicators, such as lower numeracy and literacy 

levels, financial hardship and anxiety induced by racism 7, 9-12. These inequities in social 

exclusion indicators are indicative of transgenerational trauma and ongoing marginalisation. 

Despite this adversity, Aboriginal and Torres Strait Islander children remain strong and 
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resilient, demonstrating higher levels of social consciousness (compassion, empathy and 

caring) than other Australian children 7, 10.   

 

Injury is a significant cause of morbidity in Aboriginal and Torres Strait Islander children 8, 78. 

Specifically, burns injury rates are 2-3 times greater for Aboriginal and Torres Strait Islander 

children as compared to other Australian children 69, 75. They also represent one of the most 

common injuries requiring medical attention for Aboriginal and Torres Strait Islander children 

<6 years of age 77, 78. As an injury, burns are complex, resource intensive and costly, creating 

significant occupation and social limitations 40, 41, 356, 357. Depending on severity, children and 

their families can have extensive hospital lengths of stay (LOS) for the initial treatment, as well 

as ongoing rehospitalisation for treatment and scar management. The average hospital LOS in 

Aboriginal and Torres Strait Islander children hospitalised for asthma, chest or skin infections is 

2-5 nights; for burns injuries it is 6 nights 63, 77, 78. Long admissions can cause significant trauma, 

instigating episodes of post-traumatic stress in parents, which also impacts adversely on a 

child’s recovery and health outcomes 27, 358. These are factors which can be exacerbated in 

Aboriginal and Torres Strait Islander families, who already face high levels of trauma, and who 

typically place less trust in the hospital system than their general practitioner 313.   

 

Internationally, there is a sound body of knowledge surrounding prognostic factors for hospital 

LOS in burns injuries 47, 64, 65, 357-363. In adults, %TBSA, full thickness burns, SES, age, inhalation 

injury, comorbidities, surgical interventions and injury complications have been shown to be 

associated with a longer LOS 357-363. In children with a burns injury, large %TBSA (>16%), burns 

cause (scald or flame compared to other types) and full and partial thickness burns increase 

LOS, whereas younger age and early skin grafting decrease LOS 47, 64, 65. There has been 

comparatively limited research focussing on understanding the prognostic factors contributing 

to longer LOS for burns injury in First Nations children. Most Australian burns research has 

focussed on children or adults, without exploration of outcomes for Aboriginal and Torres 

Strait Islander people. To date, this burns injury enquiry has lacked contextualisation and 

appropriate analyses for Aboriginal and Torres Strait Islander communities. These processes 

inhibit the development of appropriate care pathways and prioritisation of Indigenous 

approaches to health and well-being for burns injuries. Therefore, our objectives were to 

engage with Indigenous research methodologies to identify prognostic factors of LOS in acute 

burns injuries for Aboriginal and Torres Strait Islander children and examine the contributing 

health inequities.  
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5.4 Methods 
The BRANZ captures data from 17 specialist burns centres in Australia and New Zealand, with 

11 of these contributing paediatric data 51, 52, 331. With sole purpose to monitor burns incidence 

and causality, the BRANZ is described as a clinical epidemiological repository 51. The registry 

includes  patients admitted within 28 days of their injury, burns transfers and cases managed 

by dedicated burns units 51, 52, 331. The BRANZ was established before the full conceptualisation 

and appreciation of Indigenous data sovereignty, and as such, does not have Aboriginal and 

Torres Strait Islander governance surrounding status identification, data collection, data 

analyses or outcome translation 84, 330. We therefore employed decolonising and knowledge 

interface methodologies in this study (Figure 14)83, 144, 230, 285, 330. Indigenous knowledges were 

important for the overall study conceptualisation (variable selection, statistical analyses, 

results interpretation) and the first author drew on their own lived experience as an Aboriginal 

woman, and engaged in yarning and yuri ingarninthiip processes with other experts (Aboriginal 

Public Health Physician, Associate Professor Tamara Mackean) and a Registered AHP 

specialising in burns (Kurt Towers) to strengthen this process (Figure 14)2, 292.    

 

Data Source 

The BRANZ data included in this study were any records with admission between 1st October 

2009 and 31st July 2018 for Australian children (<16 years) with an acute burns admission to 

an Australian hospital. Data was extracted under the following categories (Variable Details – 

Appendix B, Table B.1): 

4. Demographics): Gender, Age, Accessibility/Remoteness Index of Australia (ARIA) and SES.  

5. Injury Severity: Burn Cause, %TBSA, Burn Depth and Bacterial infection. 

6. Injury Treatment: Burn Dressing, Burn Debridement, Split Skin Graft, Physio/Occupational 

Therapy, Psychology/Social Work and Other Allied Health (Appendix B, Table B.1).  

 

Statistical analysis 

Descriptive statistics were used to describe patient demographics and injury and treatment 

characteristics. Continuous variables were summarised with mean, standard deviation and 

median. Categorical variables were summarised as the proportion of the patients for each level 

of the variable. Missing data on patient characteristics were imputed in a multiple imputation 

procedure using chained equations with predictive mean matching over 40 imputations 336. 

 
p Yarning is a conversational technique for data collection and discussion. Yuri ingarninthii, a Kaurna 
term, is a form of deep listening. Both are used in Indigenous research.    
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Crude hospital LOS was represented visually through inverse survival hazard estimates in both 

child groups (with 95% CI) and the median time to discharge (with 95% CI) was estimated.  

 

A four staged Cox Regression model, stratified by Aboriginal and Torres Strait Islander status, 

was developed to examine factors which increased hospital LOS for both Aboriginal and Torres 

Strait Islander children and for other Australian children. Hazard ratio outputs from the model, 

where survival time was hospital LOS, were described as the discharge ratioq (95% CI), in the 

model. Higher discharge ratios reflect longer LOS. Each stage introduced new variables to the 

model:  

Stage 1 (Table 18): Patient Demographics: Gender, Age Range, ARIA and SES 

Stage 2 (Table 19): Injury Cause  

Stage 3 (Table 20): Injury Severity: %TBSA, Depth and Wound Bacterial Infection  

Stage 4 (Table 21): Injury Treatment: Burn Dressing, Burn Debridement, Split Skin Graft and 

Allied Health Intervention.  

The proportional hazards assumption for each variable was checked on the first imputation of 

the data set, using visualisations of the cumulative sum of martingale residuals over follow-up. 

Data were prepared, analysed and plotted with Stata 15.1 (StataCorp, Texas, TX USA) and 

SAS/Stat 14.2 (SAS Institute, Cary, NC, USA).  

 

Ethics approval 

The Human Research Ethics Committee at the University of New South Wales Sydney 

(HC17712) and Aboriginal Health & Medical Research Council of New South Wales (1032/14) 

approved ethics for this study.  

 

5.5 Results  
Patient Demographics and Injury Severity 

From 01 October 2009 to 31 July 2018, 6980 children were admitted to a BRANZ reporting 

hospital for an acute burns injury. Of this cohort 10.4% (CI 9.7-11.1) were recorded as an 

Aboriginal and/or Torres Strait Islander child (Table 18). The median LOS in hospital for 

Aboriginal and Torres Strait Islander children (5 days [CI 5-6]) was four days longer than other 

Australian children (1 day [CI 1-1]). Aboriginal and Torres Strait Islander children in the registry 

were more likely to be male (61.8%), children ≤4 years of age (60.0%), live in outer regional 

 
q Discharge Ratio – Hazard Ratio for survival time, where survival time is LOS. 
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areas (28.9%), from very low SES backgrounds (51.2%), and with burns caused from scalds 

(39.4%). For these children partial thickness burns (75.7%) and %TBSA below 10 (84.7%) were 

more prevalent, with common treatments including split skin grafts above 3 percent body 

surface area (%BSA)(10.9%), excisional debridement (12.2%) and social work or psychology 

intervention (36.4%)(Supplementary File 3 – Table C). Other Australian children in the registry 

had similar demographics and injury severity, however higher proportions of burns were 

apparent in other Australian children residing in metropolitan locations (61.0%), from very low 

SES backgrounds (25.1%), primary burns cause of scalds (51.0%), common treatment of split 

skin grafts below 3 %BSA (11.9%), and social work or psychology intervention (25.8%).  

 

  
Aboriginal & Torres Strait Islander 

(n = 723, 10.4%) 
Other Australian 
(n = 6257, 89.6%) 

Variable Count 
Percentage 

(Confidence Intervals) 
Count 

Percentage 
(Confidence Intervals) 

Gender* 

Female 276 38.2 (34.7-41.8) 2443 39.0 (37.8-40.3) 

Male 447 61.8 (58.2-65.3) 3812 60.9 (59.7-62.1) 

Age 

< 1 Years 50 6.9 (5.3-9.0) 744 11.9 (11.1-12.7) 

1-4 Years 384 53.1 (49.5-56.7) 3310 52.9 (52.7-54.1) 

5-9 Years 154 21.3 (18.5-24.4) 1072 17.1 (16.2-18.1) 

10-15 Years 135 18.7 (16.0-21.7) 1131 18.1 (17.1-19.1) 

Accessibility/Remoteness Index of Australia  

Metropolitan (RA1) 173 23.9 (21.0-27.2) 3819 61.0 (59.8-62.2) 

Inner Regional (RA2) 108 14.9 (12.5-17.7) 1571 25.1 (24.1-26.2) 

 Outer Regional (RA3) 209 28.9 (25.7-32.3) 677 10.8 (10.1-11.6) 

Remote (RA4) 121 16.7 (14.2-19.6) 132 2.1 (1.8-2.5) 

Very Remote (RA5) 113 15.6 (13.2-18.5) 58 0.9 (0.7-1.2) 

Index of Relative Socio-Economic Advantage and Disadvantage  

Very Low: 1-2 370 51.2 (47.5-54.8) 1571 25.1 (24.1-26.2) 

Low: 3-4 152 21.0 (18.2-24.1) 1175 18.8 (17.8-19.8) 

Medium: 5-6 91 12.6 (10.4-15.2) 1410 22.5 (21.5-23.6) 

High: 7-8 66 9.1 (7.2-11.5) 975 15.6 (14.7-16.5) 

Very High: 9-10 44 6.1 (4.6-8.1) 1125 18.0 (17.1-19.0) 

STAGE 2:  INJURY CAUSE 

Scald 285 39.4 (35.9-43.0) 3192 51.0 (49.8-52.3) 

Contact 229 31.7 (28.4-35.2) 1587 25.4 (24.3-26.5) 

Flame 141 19.5 (16.8-22.6) 662 10.6 (9.8-11.4) 

Friction 29 4.0 (2.8-5.7) 519 8.3 (7.6-9.0) 

Other** 39 5.4 (4.0-7.3) 296 4.7 (4.2-5.3) 

STAGE 3:  INJURY SEVERITY 

Total Body Surface Area % 
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Unknown 26 3.6 (2.5-5.2) 203 3.3 (2.8-3.7) 

< 10% 612 84.7 (81.8-87.1) 5450 87.1 (86.3-87.9) 

10-19% 61 8.4 (6.6-10.7) 461 7.4 (6.8-8.0) 

> 19% 24 3.3 (2.2-4.9) 147 2.4 (2.0-2.9) 

Depth of Injury 

Superficial Thickness 63 8.7 (6.7-11.0) 695 11.1 (10.4-11.9) 

Partial Thickness 547 75.7 (72.4-78.6) 4839 77.3 (76.3-78.4) 

Full Thickness 113 15.6 (13.2-18.5) 723 11.6 (10.8-12.4) 

Bacterial Infection 

Streptococcus 65 9.0 (7.1-11.3) 131 2.1 (1.8-2.5) 

Staphylococcus 104 14.4 (12.0-17.1) 497 7.9 (7.3-8.6) 

STAGE 4:  TREATMENT 

Treatment – Dressing 

< 10% Body Surface Area 83 11.5 (9.2-13.8) 884         14.1 (13.3-15.0) 

≥ 10% Body Surface Area 35 4.8 (3.3-6.4) 237 3.8 (3.3-4.3) 

Treatment – Debridement 

Nonexcisional 36 5.0 (3.4-6.6) 256 4.1 (3.6-4.6) 

Excisional 88 12.2 (8.9-15.5) 702 11.2 (10.2-12.3) 

Treatment - Split Skin Graft 

< 3% Body Surface Area 61 8.4 (6.4-10.5) 742 11.9 (11.1-12.7) 

> 3%† Body Surface Area 79 10.9 (7.1-14.8) 455 7.3 (6.2-8.3) 

Treatment - Allied Health Intervention 

Physical/OT Therapy 235 32.6 (29.2-36.1) 1355 21.7 (20.6-22.7) 

Social Work & Psychology 262 36.4 (32.9-39.9) 1614 25.8 (24.7-26.9) 

Other†† Allied Health 147 20.5 (17.5-23.4) 963 15.4 (14.5-16.3) 

* Gender X - Intersex/indeterminate not included in table, < 0.00%. **Other: electrical, chemical, no cause 
recorded. † grafting as <3% includes 3-6, 6-9, 9-12, 12-15, 15-20, 20-30…>80%. †† Other: dietetics, speech 
pathology, audiology, prosthetics, orthotics, pharmacy. OT – Occupational Therapy 

Table 18: Patient characteristics table  
 

Prognostic Factors  

Survival Hazard Estimates 

Inverse survival hazards estimates (Figure 15) demonstrated Aboriginal and Torres Strait 

Islander children remain in hospital for longer periods as compared to other Australian 

children.  
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Figure 15: Kaplan-Meier estimates for hospital discharge across both child groups.  

 

Staged Cox Regression Model 

Age and SES (Stage 1) had no impact on LOS for Aboriginal and Torres Strait Islander children 

across all stages of the model (Table 19). Male gender, injury severity and injury treatment 

increased hospital LOS for Aboriginal and Torres Strait Islander patients. Aboriginal and Torres 

Strait Islander children from ‘outer regional’ to ‘very remote’ areas had 30-60% longer hospital 

LOS than metropolitan children, with discharge ratios of 1.3 (CI 1.0-1.6) to 1.6 (CI 1.2-2.1). 

When adding injury cause, severity and treatment to the model, LOS increased for these 

children, with discharge ratios of 1.8 (CI 1.4-2.3) to 2.6 (CI 1.9-3.5). Similarly, remote ARIA 

residency increased LOS for other Australian children, although metropolitan residency was 

associated with reduced LOS, as compared to inner regional to very remote residency, across 

all model stages (Table 19). Other Australian children who resided in high SES areas had slightly 

longer LOS across all model stages, for residence in middle SES regions an elevated LOS was 

evident for injury cause and severity. 
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Aboriginal & Torres Strait Islander Children 

Discharge Ratio: 
Stage 1 
Patient characteristics 

Stage 2 
Injury Cause 

Stage 3 
Injury Severity 

Stage 4 
Treatment 

Gender 

Male 1.1 (0.9 - 1.3) 1.1 (0.9 - 1.2) 1.1 (1.0 - 1.3) 1.2 (1.0 - 1.4) 

Female Reference Reference Reference Reference 

Age Range 

Less than 1 year 1.1 (0.8 - 1.6) 1.4 (1.0 – 2.0) 1.0 (0.7 - 1.4) 1.00 (0.7 - 1.4) 
1 to 4 years 0.9 (0.7 - 1.1) 1.0 (0.8 - 1.2) 0.9 (0.7 - 1.1) 0.9 (0.7 - 1.1) 
5 to 9 years 1.1 (0.9 - 1.4) 1.1 (0.8 - 1.4) 0.9 (0.7 - 1.2) 0.9 (0.7 - 1.2) 

10 to 15 years Reference Reference Reference Reference 

Remote Area Index 

Metropolitan (RA1) Reference Reference Reference Reference 
Inner Regional (RA2) 1.0 (0.8 - 1.3) 1.1 (0.8 - 1.4) 1.0 (0.7 - 1.3) 1.0 (0.7 - 1.3) 

Outer Regional (RA3) 1.3 (1.0 - 1.6) 1.3 (1.1 - 1.6) 1.5 (1.2 - 1.9) 1.8 (1.4 - 2.3) 
Remote (RA4) 1.7 (1.3 - 2.2) 1.8 (1.4 - 2.3) 1.9 (1.5 - 2.5) 2.4 (1.9 - 3.2) 

Very Remote (RA5) 1.6 (1.2 - 2.1) 1.7 (1.3 - 2.3) 2.0 (1.5 - 2.7) 2.6 (1.9 - 3.5) 

Index of Relative Socio-Economic Advantage and Disadvantage  

Very Low (1-2) 1.2 (0.9 - 1.7) 1.2 (0.8 - 1.6) 0.9 (0.7 - 1.3) 0.9 (0.6 - 1.3) 
Low (3-4) 1.1 (0.8 - 1.6) 1.1 (0.8 - 1.6) 0.9 (0.6 - 1.3) 0.9 (0.6 - 1.3) 

Middle (5-6) 1.0 (0.7 - 1.4) 0.9 (0.6 - 1.3) 0.8 (0.5 - 1.1) 0.8 (0.5 - 1.1) 
High (7-8) 1.1 (0.7 - 1.6) 1.0 (0.7 - 1.5) 0.8 (0.5 - 1.1) 0.8 (0.5 - 1.2) 

Very High (9-10) Reference Reference Reference Reference 

Other Australian Children 

Gender 

Male 1.0 (0.9 - 1.0) 1.0 (0.9 - 1.0) 0.9 (0.9 - 1.00) 1.0 (0.9 - 1.0) 

Female Reference Reference Reference Reference 

Age Range 

Less than 1 year 0.9 (0.8 - 1.0) 1.0 (0.9 - 1.2) 1.0 (0.9 - 1.1) 1.0 (0.9 - 1.1) 
1 to 4 years 0.9 (0.8 – 1.0) 1.0 (0.9 - 1.1) 1.0 (0.9 - 1.0) 0.9 (0.9 - 1.0) 
5 to 9 years 1.0 (0.9 - 1.1) 1.0 (1.0 - 1.1) 1.0 (0.9 - 1.1) 1.0 (0.9 - 1.1) 

10 to 15 years Reference Reference Reference Reference 

Remote Area Index 

Metropolitan (RA1) Reference Reference Reference Reference 
Inner Regional (RA2) 1.1 (1.1 - 1.2) 1.2 (1.1 - 1.3) 1.2 (1.1 - 1.3) 1.2 (1.1 - 1.3) 

Outer Regional (RA3) 1.4 (1.3 - 1.5) 1.5 (1.3 - 1.6) 1.6 (1.4 - 1.7) 1.5 (1.4 - 1.7) 
Remote (RA4) 1.6 (1.3 - 1.9) 1.7 (1.5 - 2.1) 1.9 (1.6 - 2.2) 1.9 (1.6 - 2.3) 

Very Remote (RA5) 1.6 (1.2 - 2.1) 1.9 (1.5 - 2.5) 2.2 (1.7 - 2.9) 2.2 (1.7 - 2.9) 

Index of Relative Socio-Economic Advantage and Disadvantage  

Very Low (1-2) 1.1 (1.0 - 1.2) 1.0 (0.9 - 1.1) 1.0 (0.9 - 1.1) 0.9 (0.9 - 1.0) 
Low (3-4) 1.0 (1.0 - 1.1) 1.00 (0.9 - 1.1) 1.0 (0.9 - 1.1) 0.9 (0.9 - 1.0) 

Middle (5-6) 1.1 (1.0 - 1.2) 1.1 (1.0 - 1.1) 1.0 (1.0 - 1.1) 1.0 (0.9 - 1.1) 
High (7-8) 1.1 (1.0 - 1.2) 1.1 (1.0 - 1.2) 1.1 (1.0 - 1.2) 1.1 (1.0 - 1.2) 

Very High (9-10) Reference Reference Reference Reference 

Note: Discharge ratios is the hazard ratio. A discharge ratio > 1.0 signifies a statistically significant longer 
LOS over the reference variable. 

Table 19: Discharge ratio to Patient Demographics 
 

Flame, as compared to scald burns (Stage 2), had the highest discharge ratio for both 

Aboriginal and Torres Strait Islander children and other Australian children (Table 20). This 

significance remained even after controlling for injury severity and treatment. 
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Aboriginal & Torres Strait Islander Children 

Discharge Ratio: 
Stage 2 
Injury Cause 

Stage 3 
Injury Severity 

Stage 4 
Treatment 

Primary Burn Cause 

Scald Reference Reference Reference 
Contact 0.9 (0.7 - 1.0) 1.0 (0.8 - 1.2) 1.0 (0.8 - 1.2) 

Flame 1.6 (1.3 - 2.0) 1.3 (1.0 - 1.6) 1.3 (1.0 - 1.6) 
Other 1.0 (0.7 - 1.3) 1.0 (0.7 - 1.4) 1.1 (0.8 - 1.5) 

Other Australian Children 

Primary Burn Cause 

Scald Reference Reference Reference 
Contact 0.7 (0.7 - 0.8) 0.8 (0.8 - 0.9) 0.9 (0.8 – 1.0) 

Flame 1.6 (1.5 - 1.8) 1.1 (1.0 - 1.2) 1.1 (1.0 - 1.2) 
Other 0.8 (0.7 - 0.9) 0.9 (0.8 - 0.9) 1.0 (0.9 - 1.0) 

Other: electrical, chemical, no cause recorded. 

Table 20: Discharge ratio to Injury Cause 
 

For factors related to injury severity (Stage 3), presence of Staphylococcus sp. infection and full 

thickness burns increased LOS for Aboriginal and Torres Strait Islander children (Table 20). 

After controlling for treatment, only full thickness burns remained as significant factors in the 

model. The greatest discharge ratio for Aboriginal and Torres Strait Islander children was 

%TBSA, with a discharge ratio of 2.6 (CI 1.9-3.5) for burns 10-19 %TBSA and 5.1 (CI 3.1-8.3) for 

burns greater than 19 %TBSA, as compared to burns less than 10 %TBSA. Discharge ratios 

decreased for %TBSA, after controlling for different treatments, with significance remaining. 

Similar discharge ratios were evident in other Australian children for %TBSA. Both 

Streptococcus sp. and Staphylococcus sp. infections significantly increased discharge ratios for 

other Australian children, which remained after controlling for treatment (Table 21). 

 

Aboriginal & Torres Strait Islander Children Other Australian Children 

Discharge Ratio: 
Stage 3 
Injury Severity 

Stage 4 
Treatment 

Stage 3 
Injury Severity 

Stage 4 
Treatment 

% Total Body Surface Area Range   

Below 10% Reference Reference Reference Reference 
10% to 19% 2.6 (1.9 - 3.5) 2.2 (1.6 - 3.1) 2.2 (2.0 - 2.5) 2.0 (1.8 - 2.2) 

Greater than 19% 5.1 (3.1 - 8.3) 4.0 (2.3 – 7.0) 5.3 (4.4 - 6.4) 5.0 (4.0 - 6.1) 

Burn Depth   

Superficial Thickness Reference Reference Reference Reference 
Partial Thickness 1.3 (0.9 - 1.7) 1.1 (0.8 - 1.5) 0.8 (0.7 - 0.9) 0.8 (0.7 - 0.9) 

Full Thickness 2.0 (1.4 - 2.9) 1.8 (1.2 - 2.6) 1.0 (0.9 - 1.2) 1.1 (1.0 - 1.3) 

Bacterial Infection   

No Reference Reference Reference Reference 
Streptococcus 1.3 (0.9 - 1.8) 1.2 (0.8 - 1.7) 1.5 (1.3 - 1.8) 1.4 (1.2 - 1.7) 

Staphylococcus 1.4 (1.1 - 1.8) 1.2 (0.9 - 1.5) 1.4 (1.3 - 1.5) 1.3 (1.1 - 1.4) 

Table 21: Discharge ratio to Injury Severity 
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Stage 4 Treatment 

Discharge Ratio: Aboriginal and Torres 
Strait Islander 

Other Australian  

Burn Dressing 

 No Reference Reference 
 Less than 10% 1.4 (1.0 - 1.9) 1.1 (1.0 - 1.2) 
 Greater than 10% 1.4 (0.9 - 2.3) 1.0 (0.9 - 1.2) 

Sedation 

 No Reference Reference 
 Yes 0.9 (0.6 - 1.2) 1.0 (0.9 - 1.1) 

Burn Debridement 

 No Reference Reference 
 Non Excisional 1.5 (1.0 - 2.2) 1.3 (1.2 - 1.5) 
 Excisional 1.3 (1.0 - 1.8) 1.3 (1.2 - 1.4) 

Split Skin Graft 

 No Reference Reference 
 Less than 3% 1.6 (1.1 - 2.2) 1.0. (0.9 - 1.1) 
 Greater than 3% 2.0 (1.5 - 2.8) 1.6 (1.5 - 1.8) 

Allied Health Intervention 

 No Reference Reference 
 Yes 1.6 (1.3 - 2.1) 2.2 (2.1 - 2.4) 

Allied Health: physiotherapy, occupational therapy, social work, psychology, 
dietetics, speech pathology, audiology, prosthetics, orthotics, pharmacy 

Table 22: Discharge ratio to Treatment 
 

Factors relating to treatment (Stage 4) including allied health intervention, burn dressings less 

than 10%TBSA and any burn debridement or split skin graft were significantly associated with 

discharge ratios for Aboriginal and Torres Strait Islander children (Table 22). The highest 

treatment discharge ratio for Aboriginal and Torres Strait Islander children was for split skin 

grafts above 3%BSA (2.0 [CI 1.5-2.8]), as compared to children without this treatment. Similar 

results were evident in other Australian children, with the greatest discharge ratio found in 

children who had an allied health intervention (2.2 [2.1-2.4])(Table 22). 

 

5.6 Discussion 
In this study, Aboriginal and Torres Strait Islander children had a median hospital LOS of five 

days, which is longer than the four days previously reported 51, 53, 62, 69. We also found that 

Aboriginal and Torres Strait Islander children had a hospital LOS four days longer than other 

Australian children, compared to the past reporting of three days 51, 53, 62, 63, 69. These extra days 

of hospital stay represent additional burden on Aboriginal and Torres Strait Islander families 

not previously captured, be that through OOPHE, treatment severity, isolation, re-

traumatisation, strain on family connections and may be associated with poorer function and 

health-related quality of life 103. 
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Aboriginal and Torres Strait Islander children from very remote locations had longer hospital 

LOS than metropolitan children and LOS was also impacted by primary burns cause (flame 

versus scald), greater injury severity and various treatment factors (split skin graft, burn 

debridement, allied health intervention). Similar findings were observed in other Australian 

children, however the proportion of children residing in rural and remote locations and 

discharge ratios were greater overall for Aboriginal and Torres Strait Islander children. Longer 

hospital LOS for burns injury admissions have previously been reported in rural and remote 

Australia and a range of factors are likely to contribute to this, such as access to appropriate 

health services 63, 71, 364. In these settings, major challenges remain for Aboriginal and Torres 

Strait Islander people and other Australians in the delivery of healthcare, including high costs, 

limited resources, varying staff retention, training access and most rural and remote clinical 

staff being trained as generalists 364-366. These factors may all directly impact on both first aid 

and treatment of serious burns injuries.  

 

The majority of remote communities are reliant on small local health centres, general practices 

and/or community controlled or Aboriginal specific services. These local services may consist 

of on-call nursing staff and Aboriginal Health Workers who may be the main point of call for 

several communities over vast geographical locations. These services are restricted in the 

treatment and expertise they can provide for serious burns. Serious burns require air retrieval 

or ambulance transfer to more specialised tertiary facilities. Transport services are impacted 

by availability, weather conditions and other factors. Additionally, decreased capacity to access 

appropriate burns first aid treatment has been reported in remote Australia 79. In these 

settings, access to cool, clean running water can be impacted by inadequate community 

infrastructure. All of these elements disadvantage access to best practice treatment options 

for serious burns. For instance, skin substitute BiobraneTM has an optimal application window 

from the time of burn occurrence 367, 368.  

 

Issues of remoteness may be further compounded by community and cultural obligations. For 

example, Aboriginal and Torres Strait Islander families may travel away from home or to 

remote locations for sorry businessr, visiting communities or camping where running water 

may not exist 79. We found that flame burns increased hospital LOS for Aboriginal and Torres 

Strait Islander children. Compared to other causative mechanisms, flame burns typically are of 

 
r Sorry business – cultural, spiritual and social responsibilities, obligations and ceremonies associated 
with death in Aboriginal and Torres Strait Islander communities.   



 

131 
 

greater thickness, there is an increased risk of infection and severity and can require intense 

and invasive surgical intervention which increases LOS. Past reporting has found a higher 

incidence of more invasive treatment, ie skin grafting in Australian children from rural 

locations as compared to metropolitan areas 71. We found that split skin grafts increased LOS 

for Aboriginal and Torres Strait Islander children in this study, which is different to past 

research in other populations which reported grafting as decreasing LOS in children 47. Recent 

research has suggested that Aboriginal and Torres Strait Islander children are remaining longer 

in hospital for their burns treatment, due to perceived social issues from clinical teams and for 

easier access to multidisciplinary support and care i.e. allied health support 351. However, while 

we found allied health intervention was proportionally greater in Aboriginal and Torres Strait 

Islander children, higher discharge ratios were found in other Australian children with allied 

health intervention. This is at odds with the rationale that LOS is increased to improve access 

to multidisciplinary support. These outcomes are also different to recent poisoning research, 

suggesting similar allied health contact levels between Aboriginal and other Australian children 

369. 

 

The most significant prognostic factor providing the highest discharge ratios in all children was 

%TBSA, similar to previous research 47, 63-65, 71, 80, 357, 359-362. In Aboriginal and Torres Strait 

Islander children, greater %TBSA levels have been reported to increase LOS, however our 

ratios were greater than previous reports 63. Full thickness burns was another prognostic factor 

for Aboriginal and Torres Strait Islander children, again in line with past reporting 63. In adult 

populations, full thickness burns and bacterial infections have been associated with increased 

LOS 47, 357, 359-362. Although Aboriginal and Torres Strait Islander children had a higher proportion 

of bacterial infection, it was not associated with increased LOS, unlike for other Australian 

children. It is possible that more Aboriginal children have bacterial infections as an underlying 

comorbidity, potentially representing differentials in environment and living conditions (ie 

poverty), or barriers to accessing health services or the provision of culturally responsive 

healthcare treatment 370. This can have significant impacts on health later in life, including 

renal disease 346.  

 

There are also additional factors which could contribute to increases in hospital LOS for 

Aboriginal and Torres Strait Islander children, which BRANZ does not currently record. There is 

a ‘remote-alisation’ and over-medicalisation of Aboriginal and Torres Strait Islander children 

138, 309, 351 where the Australian healthcare system inadvertently fosters implicit bias, systemic 
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racism, power imbalances and racialisation of Aboriginal and/or Torres Strait Islander identity 

with presumptive beliefs on remoteness 138, 143, 309, 351, 371, 372. These presumptive beliefs modify 

the diagnostic reasoning process for clinicians when working with Aboriginal and Torres Strait 

Islander children and their families  and may potentially (and unintentionally) result in longer 

hospital LOS in Aboriginal and Torres Strait Islander children with a burns injury 138, 309, 351. 

Further, burns care continues to be based on Western biomedical paradigms, predominantly 

focussing on the clinical characteristics of the burns injury with less emphasis on the 

psychosocial aspects 351, 373, 374. This is disconnected to Aboriginal and Torres Strait Islander 

models of health and well-being, which are holistic and interconnected, encompassing the 

child, their family and community 6, 7, 9, 355, 375. Clinical teams should work with families in regard 

to their needs and obligations, with support from Aboriginal Healthcare Workers (AHW) and 

local health services, so that hospital LOS for treatment can be appropriately managed. 

Collaborative, family-centred actions such as this act to alleviate stress and burden on 

Aboriginal and Torres Strait Islander families, which in turn facilitates a child achieving 

wellbeing 375-377.  

 

In this study, rural residency, burns severity (flame, high %TBSA, full thickness burns) and 

complex treatment (split skin grafts) are prognostic factors contributing to increased hospital 

LOS for Aboriginal and Torres Strait Islander children. These factors are also health inequities, 

as greater proportions of Aboriginal and Torres Strait Islander children are impacted, 

compared to other Australian children. Remote Aboriginal and Torres Strait Islander children 

who suffer a complex burn have reduced or delayed access to healthcare for burns treatment 

and rehabilitation, creating longer hospital LOS. Adding in factors such as low SES, also more 

prevalent in this cohort, is likely to lead to additional financial burden from OOPHE, which can 

create isolation and impact on recovery 155, 378-381. Such factors can be further compounded by 

culturally unsafe healthcare, which creates a lack of autonomy or self-determination in the 

treatment and decision-making process for Aboriginal and Torres Strait Islander families 351. 

Specialised burns services should actively work to counteract LOS as a health inequity 

manifestation, through staff training in cultural safety and reflexivity as a minimum standard, 

along with tertiary services establishing quality indicators of cultural safety 382. A review of 

government policies and initiatives designed to address the needs of rural Aboriginal and 

Torres Strait Islander patients, such as the Patient Assisted Travel Scheme (PATS), may also be 

warranted, with consideration of unavoidable and excessive LOS for patients from low SES.   
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Strengths and Limitations 

Strengths include our use of nine years of national data, with a focus on LOS prognostic factors 

for Aboriginal and Torres Strait Islander children. Our use of Indigenous research methodology 

and methods (Figure 14) approach to missing data and focus on health inequities provides a 

greater appreciation of the depth and breadth of burn injuries present in Aboriginal and Torres 

Strait Islander children. 

 

This analysis has some limitations. SES was defined based on neighbourhood postcode and 

may not be a true representation 358. The BRANZ captures data from reporting hospitals only 

(generalist hospitals are not included) and not all hospitals have been reporting for the same 

length of time. BRANZ is a Western biomedically constructed, epidemiological repository 

where colonial constraints and whiteness are present and unacknowledged 83, 330. Under-

identification of Aboriginal and Torres Strait Islander children is not unusual in registries of this 

type 63, 354.  Further to this, the BRANZ uses International Classification of Disease codes which 

do not code for ALO, Aboriginal Health Workers, AHP or Aboriginal Traditional Healers, despite 

coding for other interventions such as ‘Spiritual Care’ under ‘Allied Health’ 383. If these data 

were recorded it would provide significant insights into the relationship between Aboriginal 

and Torres Strait Islander healthcare practice and models of care with hospital LOS. In order to 

capture data that appropriately records factors impacting on patient outcomes, data registries 

should engage with Aboriginal and Torres Strait Islander health bodies to broaden coding, to 

capture community needs and work towards data sovereignty. Data which recognises and 

responds to the health and well-being concepts and needs of Australia’s First Peoples is a step 

towards data sovereignty for Aboriginal and Torres Strait Islander communities 84, 145. An 

example of this includes the Footprints in Time Study, highlighting Indigenous leadership, 

oversight and a focus on positive strengths-based data collection and reporting 355.    

 

5.7 Conclusion 
Remoteness, %TBSA, flame and full thickness burns are prognostic factors creating greater LOS 

in hospital burns admissions for Aboriginal and Torres Strait Islander children. This health 

inequity introduces additional and unique burdens on these families, including financial 

hardship, isolation and a lack of autonomy. Burdens which can be exacerbated by racism and 

whiteness, thus impacting negatively on an Aboriginal and/or Torres Strait Islander child’s well-

being. The complexities and uniqueness of these burdens needs to be considered in burns data 

repositories, clinical models of care, policies and targeted burns interventions for prevention 
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and treatment in Aboriginal and Torres Strait Islander communities. Aboriginal and Torres 

Strait Islander families experiencing significant hospital LOS warrant further support 

(emotionally/financially/socially) to decrease the risk of further marginalisation.       
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6.1 Preamble 
Remote residency, flame burns, high %TBSA and full thickness burns are prognostic factors 

which contribute to an increase in LOS for all Australian children. As Chapter 5 identified, these 

prognostic factors are greater in Aboriginal and Torres Strait Islander children than other 

Australian children. As health inequities, they impact on Aboriginal and Torres Strait Islander 

children, providing a much longer hospital LOS for their burns injuries - four days greater than 

for other Australian children. Longer hospital LOS has the ability to impact on families as a 

whole, as a result of OOPHE, especially for families who are financially constrained through 

lower SES. Chapter 4 identified that ‘low’ to ‘very low’ SES was greater in Aboriginal and Torres 

Strait Islander children with an acute burns injury, as compared to other Australian children. 

The relationship of these health inequities and their ability to interact, creating financial 

hardship on Aboriginal and Torres Strait Islander families from OOPHE, remains largely 

unexplored. This chapter is original research, examining OOPHE on a small sample of 

Aboriginal families whose child has had an acute burns injury. The main findings in this scoping 

exploration were used to redesign and psychometrically assess an OOPHE survey for Aboriginal 

and Torres Strait Islander families in Chapter 7; they are also used to inform recommendations 

in Chapter 8.  
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6.1.1 Summary: Decolonising Methodology  

“Decolonisation...recognises that we all as researchers … bring our own world views 

and perspectives, as a lens to gaze and explore what we read about, think about, 

research and discuss”. 

Juanita Sherwood 144(p. 28) 

 

This is the only study in this dissertation which did not engage with knowledge interface and 

quantitative research methodologies. For these reasons, the knowledge interface 

methodology, of weaving a research interface, was not used for this study. Instead, 

decolonisation methodology was used. Decolonisation as a methodology engages with 
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processes of power, knowledge and truth generated through colonisation and imperialism, 

where decolonisation seeks to challenge this all-encompassing and hidden whiteness, acting to 

counteract and reverse these processes 288. As a methodology for researchers, this must occur 

throughout the research process; for researchers this can be challenging, especially for First 

Nations and Aboriginal researchers such as myself, as we seek to understand the nuanced 

impacts of colonisation on our thinking processes, being able to critically examine and unpack 

how they were created and reinforced so that we can counteract this process and decolonise 

our minds for research 288.      

 

Out-of-pocket costs as related to healthcare is not a particularly new concept. As a term, it has 

appeared commonly throughout academic literature and can be traced back to articles over a 

century ago: 

“Dr. H. Woods established a fund to repay my out-of-pocket expenses, and so refunded 

me £50”. 

Robert R Rentoul 384(p. 759) 

 

The above excerpt is taken from an article in the British Medical Journal in 1896, calling for 

support to fund Midwifery Expenses under the Midwifery Bill 384. Although focussed on the 

OOPHE of practising health professionals, this article assists in highlighting the systems of 

knowledge which underpin OOPHE. As a term, OOPHE comes from imperial (colonised) 

systems of knowledge and Western biomedical constructs and understandings. As such, 

OOPHE is subjective, having been established from imperial systems of knowledge; these 

systems define the truth and knowledge of OOPHE, they also maintain power and control 

through 288: 

1. Classifying of OOPHE 

2. Defining experiences of OOPHE 

3. Comparisons of OOPHE 

4. Evaluations surrounding OOPHE.  

As described in Chapter 3, these processes allow a Western/Eurocentric hegemony to prevail 

in defining how we as First Nations peoples should see, react, interact and experience OOPHE 

288. For these reasons, it was imperative to engage with a decolonisation methodology which 

employs decolonisation research methods in this study. Decolonised research methods 

employed in this study included: 
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Yarning 

As defined in Chapter 3, as a process, Yarning with Aboriginal families in this study provided 

participants with complete control over sharing their lived experiences of OOPHE.  

 

Trust and Relationships 

Prior to the Yarning sessions with participants, it was important for me as an Aboriginal 

researcher to build a relationship with participants so that they would feel comfortable 

discussing OOPHE with me, but also have trust in me in recording and using their OOPHE 

experiences for this research.  

 

No Assumptions 

While prompting questions were created to start the Yarning sessions with participants, they 

were designed with a decolonisation lens which did not make assumptions on the OOPHE 

experiences of Aboriginal families. Additionally, while a thematic process was used in NVivo to 

code OOPHE themes from Yarning sessions, a decolonisation approach was used in this coding, 

where no prior OOPHE definitions and assumptions were employed to code these themes.        
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6.2 Abstract 
Background: This study sought to understand the impact of out-of-pocket healthcare 

expenditure (OOPHE) on Aboriginal families of children with acute burns injury. 

Methods: Families participating in a larger Australia wide study on burns injuries in Aboriginal 

and Torres Strait Islander children were approached to participate. Decolonising methodology 

and yarning were employed with participants, to scope OOPHE for burns care. Thematic 

analyses were used with transcripts and data organised using qualitative analysis software 

(NVivo, Version 12). 

Results: Six families agreed to participate. Four yarning sessions were undertaken, across 

South Australia, New South Wales and Queensland. The range of OOPHE identified included: 

costs (ie transport, pain medication, bandages), loss (ie employment capacity, social and 

community), and support (ie family, service support). The need to cover OOPHE significantly 

impacted on participants, from restricting social interactions to paying household bills. Close 

family connections and networks were protective in alleviating financial burden.  

Conclusion: OOPHE for burns care financially impacted Aboriginal families. Economic hardship 

was reported in families residing rurally or with reduced employment capacity. Family and 

network connections were mitigating factors for financial burden.  

Implications for Public Health: Targeted support strategies are required to address OOPHE in 

burns related injuries for Aboriginal communities. 

 

6.3 Introduction 

Internationally, 100 million people are forced below the poverty line from healthcare spending 

157, 385. The majority of these people reside in low to middle income countries, however 

individuals from high-income countries are also impacted 155-157, 385. In Australia, a patient’s 

OOPHE healthcare spending has progressively increased 155. OOPHE are expenses related to 

health conditions which are not covered by universal taxpayer-funded healthcare or private 

health insurance. These expenses include direct costs, gap payments, transportation, 

pharmaceutical costs or equipment purchases for home - as well as indirect costs such as 

carers taking time away from the labour force to care, resulting in a loss of household income.    

When households need to increase expenditure on healthcare, disposable income is reduced. 

Households without savings use a variety of mechanisms to cope, including borrowing money, 

selling assets and forgoing general necessities 157, 378. This can cause catastrophic health 

expenditure, creating severe economic hardship for families, even bankruptcy 155-157, 385. In 

these cases, households make significant choices between family well-being or financial 
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survival 155, 379. This can result in households avoiding or delaying medical treatment as a 

financial survival strategy 155, 379, 386. Households in rural and remote settings face additional 

OOPHE burden through travel for healthcare, additionally these households are more likely to 

be in low income brackets 386, 387. In Australia, recent research has demonstrated that families 

in low income brackets are the most vulnerable to catastrophic health expenditure 386. 

 

Aboriginal people make up 3% of the Australian population and continue to experience the 

impact of colonisation, which manifests as ongoing dispossession and marginalisation 355, 388. 

This is evident across multiple social and health inequities (ie employment, education, life 

expectancy and infant mortality)9, 312. Burn incidence and severity is another example of a 

health inequity for Aboriginal children, with hospitalisation rates 2-3 times greater than for 

other Australian children 63, 67, 75. This is currently being explored in the Coolamon study 75. This 

paper aims to explore OOPHE for acute burns injuries with a cohort of Coolamon study 

families.  

 

6.4 Methods 

In Australia, a tool exploring OOPHE has been developed; however, its focus is on general 

populations, particularly older people with a chronic condition 156, 157. There has not been an 

OOPHE exploration of Aboriginal and Torres Strait Islander families. We sought to examine 

preliminary perspectives and experiences of OOPHE for acute burns injuries with a sample of 

Coolamon study families. A decolonising methodology was engaged to focus this study away 

from colonising constructs and existing dominant knowledge on OOPHE 285. This was focussed 

over three main areas of 1. Yarning, 2. Trust and Relationships and 3. No Assumptions. Yarning, 

a conversational research method for data collection, was employed with Aboriginal families 

by the Aboriginal research (Courtney Ryder) to centralise their OOPHE knowledge and 

maintain integrity of their OOPHE lived experience 2. All data analyses was conducted by 

Aboriginal researchers to ensure focus on Indigenous knowledges (knowing, being and doing) 

132, 134.   

 

Participants (parents or carers) were drawn from the Coolamon study, if their child had 

sustained a burn to the face, hands, perineum or burns with a Total Body Surface Area ≥10% 

that required ≥1 night hospital stay and follow-up care 75. In this scoping study the sample size 

was purposely small, to facilitate building strong, supportive relationships and a safe 

environment which would generate rich data collection during Yarning 2, 285. Prospective 
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participants were contacted by Coolamon study research assistants to gauge interest and 

followed up by Courtney Ryder, who spent time building relationships over the phone in a 

process controlled by the participant which was imperative to enacting decolonisation of 

processes (Appendix C, C.1 Study Information Sheet, C.2 Consent Form). Yarning sessions were 

conducted over the telephone or in-person, with or without family members or Coolamon 

study research assistants (Appendix C, C.3 Yarning Script). All sessions were recorded, 

transcribed and de-identified, with NVivo 12 qualitative analysis software (QSR International) 

used for thematic coding. Participants were provided with feedback on the outcomes of this 

study through the Coolamon project. 

 

Ethics for this scoping study was approved (Table 23).  

Human Research Ethics Committee State 

Aboriginal Health and Medical Research Council NSW 

Sydney Children’s Hospitals Network Human Research Ethics Committee NSW 

Townsville Hospital and Health Service Human Research Ethics Committee QLD 

Children’s Health Queensland Hospital and Health Service Human Research Ethics Committee QLD 

Human Research Ethics Committee Office of Research Ethics The University of Queensland QLD 

Aboriginal Health Research Ethics Committee SA 

Women's and Children's Health Network Human Research Ethics Committee SA 

Flinders University Human Research Ethics Committee SA 

Central Australian Human Research Ethics Committee NT 

Human Research Ethics Committee of the Northern Territory Department of Health and Menzies 

School of Health Research 

NT 

Table 23: Human Research Ethics Approval for Scoping Study by Jurisdiction 
 

6.5 Results 

A total of 31 prospective participants were contacted and eight were happy to be contacted 

further. From this cohort, two declined and six were recruited to the scoping study with 

between 3-10 phone calls made prior to Yarning scheduling. Four yarning sessions in total 

were conducted, three consisting of one participant and Courtney Ryder, the other three: 

participants, research assistant and Courtney Ryder. The data were arranged into themes 

summarised in Table 24.   

 

COSTS LOSS 

 Initial (Parking, Consumables) 

Follow-up (Travel, Accommodation, Parking, 

Extra Treatment, Time) 

Home (Pharmacy, Clothing, Food, House Utilities) 

 Money 

Employment Capacity 

Social and Community 

Living Activities 

Family Support (Isolation) 

SUPPORT STRAIN 

 Family (Partner, Extended) 

Service Support (Hospital, Government) 

 Exhaustion - Indigenous Cultural Dimensions 

(Physical, Psychological, Spiritual, Cultural) 
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Cultural Dislocation, Isolation 

SIBLINGS FINANCIAL STRESS 

 Educational 

Psychological 

Social  

 Selling Assets  

Borrowing Money (Loans/Family) 

Increased Debt (Credit Cards, Bills) 

Table 24: Themes and Sub Themes of OOPHE in Aboriginal families whose child has sustained 
a burns injury. 
 

COSTS 

1. Initial Treatment 

During hospitalisation participants reported costs from travel, parking and food. Reporting of 

limited access to affordable food was common and participants spent hundreds of dollars in 

hospital cafeterias each week as they felt obligated to stay on the burns ward or in intensive 

care with their child.   

“When we went it cost us a fortune in meals … And you want to eat close because you 

didn’t want to go anywhere”. 

Feelings of being in crisis were common, where participants did whatever it took to get by. 

Having family bring in food, or skipping meals, was reported as an alternative to reduce costs 

while in hospital.  

“In hospital … I would have like a brunch …. instead of having three meals I would only 

have two”. 

2. Follow Up Treatment 

Accommodation, travel and time were common expenses for follow-up treatment 

(rehospitalisation or outpatients). Participants residing rurally reported major expenses for 

follow-up treatment, when it was not uncommon for these households to travel over five 

hours for treatment. This created financial strain for these participants.  

 “Every time we go, we would have to make sure you would have at least $700 just like 

for the petrol, the food, everything”.  

3. At Home 

Ongoing treatment and care requirements financially impacted families while as home, 

through house utilities, pharmacy (prescription/non-prescription), additional clothing and time 

(personal/family).    

“You would have to wash the silicone and you would have to wash your bandages, but 

you have to wash them separately and special …. I mean, it was just … it was costing, 

because obviously you are running the water. Then it’s time consuming”. 
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Non-prescription treatment for burns, usually a necessity, were also a significant cost but were 

not covered or subsidised for burns patients. This was difficult for participants on single 

income or government benefits.    

“It’s not subsidised at all. I needed sterilised water for their dressings because I did not 

get enough at the hospital to carry me, like, tie me over.  So, I had to go get that from 

the chemist.  And all the creams and stuff that you have to put on, they’re not covered 

at all”.  

“Finding it hard just, sometimes, for his bandages that I had to get, you know, because 

bandages cost $30 and stuff I couldn’t just, necessarily, go to the hospital and get new 

bandages…. and just being on the Centrelink income, sort of, made it hard, as well”. 

In these cases, financial stress was evident with participants maxing out credit cards, sacrificing 

bills or even selling assets to get by.  

“Because you have to have the money to be able to travel down there, so it was like 

you just paid the bare minimum of everything”. 

 

LOSS 

1. Money 

Household income and employment capacity was impacted for participants, especially those 

who were self-employed or ran family businesses.  

“I missed, what, six to eight – no ten – I – I had ten months off, all up”. 

“Yeah.  I lost out on a lot of business through that but, you know, that happens.” 

Participants did report feeling supported by workplaces to meet the treatment and care needs 

of their child.  

“Well, we are quite, both quite lucky … both works have been really flexible”. 

2. Social and Community 

Social and family activities were impacted. Going without household items, not participating in 

community events and cancelling holidays were all actions taken to alleviate costs and meet 

the care requirements.    

 “we didn’t have our holiday that we had planned…. luckily, they refunded us the 

money”. 

Participants living away from family networks, or their community, reported feeling isolated 

and restricted in the types of support they could access. This created additional burden and 

cost, through juggling family life and treatment.  
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“So, for the first week and a half I had family up here, but after that.. I’d have to get up 

early and get the two bigger ones. One wasn’t at school yet, so they went to day care 

and I’d sent my eldest to before school care. So, I would get them there at about 

quarter to seven”. 

3. Family Support (Isolation) 

Overwhelming feelings of stress, guilt and emotional isolation were reported by participants, 

where burden was intensified through financial strain. 

“It was a split-second decision that changed all our lives” 

“ while she was in hospital I would be, like, have no idea how I’m getting through” 

“always a bit worried that he will .. hurt himself again”. 

This burden was expressed by siblings as well.   

“they started getting, like, very clingy, … it got to the stage where I couldn’t even get 

them to sleep in their own bed.  They were just in my bed every night.  The minute I 

was home they had to still be just attached to me”. 

 

SUPPORT 

1. Family 

Family support was a major protective element in decreasing financial stress in families. 

Participants approached extended family for support to get by.   

“Ask family members for, you know, a hand with some money until the next payday, 

sort of, for your food and your electricity bills and whatever else that come in at the 

time”.   

For other participants this was a regular occurrence, where family networks regularly 

purchased important items.  

“Mum and Dad, and my husband’s parents would take turns in buying formulas for me, 

so I didn’t have to fork out that much money”. 

Often participants commented on the significant financial role family networks played in 

keeping them away from poverty.  

“It took probably about four or five months to get everything back on track but as I 

said, I had my family to help me out when I couldn’t do things and most people, either 

their family aren’t in a situation to do that or they wouldn’t”. 

“I had my family to help me out.  If I didn’t I would have had to sell stuff”. 

Family networks also assisted in other ways, playing significant caring roles with siblings, in 

getting through initial and ongoing treatment.  
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“They had to have him the night before, because I wasn’t waking him up and dropping 

him off at their house before 7 am”. 

For others, this support was limited, where some reported not being able to ask their family 

networks for support.  

“I could really turn to, like, you know, other than Centrelink or, you know, not for – not 

for that amount of money, anyway”. 

Others reported support being one-sided, or not feeling comfortable talking or approaching 

some family networks for their financial needs.  

“I know that if I needed money, I could get money off any of my brothers or sisters and 

that. But yeah, it’s like that they are all in the same boat as me …. They are working to 

get by as well…. I would rather suffer and not everybody else..”. 

2. Service Support  

Tangible support, not related to family networks, was identified. Some participants reported 

hospital social workers arranging fuel and cafeteria vouchers.  

“I once got a $100 one (fuel voucher) and that one lasted about a week and a half”.   

On hospital discharge participants reported being provided with supplies until their next visit. 

In one case, a participant was told by hospital staff to take supplies present in their child’s 

room as it could not be reused.  

“She said anything that’s in this room, like, all the Hypafix, everything, she goes, take it, 

because it’s open in the room they have to ditch it.  She goes, it’ll save a lot of money, 

so just take it”.  

Others commented on a lack of support, they did not see a social worker, or Aboriginal health 

worker at hospital. Some reported not being made aware of government initiatives, such as 

the PATS.  

“I didn’t see a social worker or anything.  Like, I didn’t see anyone… I didn’t see anyone 

at the hospital. I sort of got no, sort of, support there. It was just, you have to be here”. 

Participants also reported struggling with accessing specific government initiatives. One 

participant reported ineligibility for a carer’s pension, because despite the additional care that 

their child required, because of their age they were deemed as requiring 24-hour care.    

“Centrelink have decided because they are under three they are an infant and already 

in 24 hours care; how is what they need any different”. 

 

6.6 Discussion 

We found that Aboriginal families have a range of OOPHE costs related to their injured child. 
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While in hospital most parents felt pressured to stay with their child at all times, which 

restricted their access to meals. Previous research reports that Australian families can spend 

over $400 a week for hospital meals and parking 389, 390. Our participants were impacted 

financially, reporting exorbitant costs for meals in hospital. To cope, participants would either 

skip or have family bring in meals. These coping mechanisms have not been reported 

previously. The link between a child’s health and well-being and that of their parent’s is well 

documented and parents are more likely to be physically and mentally at their best when not 

suffering food insecurity 391. Social worker intervention was felt by families in our study to be a 

protective element in this area. Social workers are adept in understanding the effects of 

hospitalisation on families and are essential for acute paediatric burns admissions in Australia 

351.  

 

Engagement in the labour force was negatively impacted for our participants, with all requiring 

substantial time away from work for initial treatment and ongoing care for their child. Impacts 

of this nature, for ongoing health requirements have been reported priorly in Aboriginal 

households 312 and also in other Australian households 156, 157, 390. A significant positive was that 

most participants felt supported by their workplace and not insecure in their employment 

from initial and ongoing treatment for their child. However, self-employed participants did not 

report this same level of support and these households were financially impacted. Comparable 

impacts have been reported by other Australian patients or carers who are self-employed 156. 

Additional financial support is likely required for household which are in these situations to 

ensure protection from catastrophic healthcare expenditure.      

 

Costs associated with travel, accommodation and hospital parking were significant for 

participants and consistent with other Australian OOPHE studies 390, 392. Participants who 

resided rurally were further impacted financially, due to greater travel and scheduling 

requirements to attend follow-up treatment. These outcomes correspond to previous 

reporting of financial burden and stress for rurally located Aboriginal and Torres Strait Islander 

families requiring specialised medical care 10, 312. Our data indicated that eligible Aboriginal 

families were not informed, and subsequently did not access, government travel support 

initiatives. Concerns regarding eligibility, application processes and the restrictive nature of 

these schemes on Aboriginal patients, has been reported for cancer treatment 393, 394 and more 

generally in the Northern Territory 395. Reasons for not informing patients include health 

professionals and administration staff not comprehending the extent of OOPHE or being 
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unaware of government funded travel support schemes 395. ALO or AHW, play a pivotal role in 

advocating for patients and are in a prime position to provide links to transport and social 

support programs. Mandatory referral for Aboriginal patients and their families to an 

AHW/ALO would assist in navigating and accessing support initiatives 351.   

 

Our study identified injury-specific OOPHE described by participants. At home, OOPHE 

spending on over-the-counter medications and treatment consumables, which were not 

subsidised for burns patients but important for treatment, were reported 156. Housing utility 

bills also increased due to the ongoing cleaning of pressure garments for scar management. 

Comparable to previous OOPHE research, participants experienced significant stress and 

anxiety in being able to keep up with household bills and meet their injured child’s care needs 

392. In all cases, the child’s health was a priority but this often came at an expense to families; 

paying bills late, selling of personal items, accessing savings, reaching credit card limits or 

asking family for help. While these actions were a first response to prevent further financial 

burden, they also indicated financial stress 156, 164. If OOPHE are prolonged or intensified, where 

all protections have been exhausted, catastrophic healthcare expenditure can be induced, 

which can push families into poverty 156. Additionally, for Aboriginal parents, increased 

financial stress negatively impacts parenting efficacy; decreased parenting efficacy and 

economic hardship consequently impacts on a child’s recovery from injury  10, 103, 312.  

 

Strengths and Limitations 

Led by Aboriginal researchers and using decolonising methodology, this work has produced 

rich contextual data. Findings from this study have been used to modify and psychometrically 

assess OOPHE for Aboriginal families. Limitations in this study include the small sample size 

and focus on acute burns only. 

 

6.7 Conclusion 

Aboriginal families whose child has sustained a severe burns injury are impacted financially 

through OOPHE for their child’s initial and ongoing treatment, especially those residing rurally 

or with reduced employment capacity. Aboriginal family connections and networks were 

mitigating factors for OOPHE and critical in decreasing financial stress. Our results highlight the 

need to contextualise the assessment of OOPHE, such as injury area or disease as there are 

condition-specific costs borne by families. Future studies in this area need to consider OOPHE 
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across a range of conditions, as well as the specific cultural and social nuances for Aboriginal 

families when developing OOPHE tools for Aboriginal communities.  
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7.1 Preamble  

Aboriginal and Torres Strait Islander children have a greater burns incidence than other 

Australian children and experience extended hospital LOS for their burns injuries, as 

demonstrated in Chapters 4 and 5. Extended hospital LOS and the ongoing treatment and 

follow-up required for acute burns injuries creates additional burden on Aboriginal and Torres 

Strait Islander families through OOPHE. Scoping OOPHE with Aboriginal families whose child 

had sustained an acute burns injury identified a range of themes in Chapter 6. This chapter 

builds on the work presented in Chapters 4, 5 and 6 through the modification of an existing 

OOPHE for use with Aboriginal and Torres Strait Islander families. The outcomes from this 

study informed recommendations in Chapter 8.   

 

A special thank you to the following organisations who assisted with the recruitment in this 

study: HealthInfonet, Indigenous Allied Health Association, Australian Indigenous Doctors 

Association, Leaders in Indigenous Medical Education, Aboriginal Health Council of South 

Australia, Centre of Research Excellence - Research Excellence in Aboriginal Child and 

Adolescent Health and Engineering Aid. 

 

This chapter is under review with the Australian Health Review: 

Ryder, C., Mackean, T., Coombs, J., Hunter, K., Ullah, S., Rogers, K., Essue, B., Holland A.J.A., 

and Ivers, R., Developing Economic Measures for Aboriginal and Torres Strait Islander Families 

on Out-of-Pocket Healthcare Expenditure.  

 

Corresponding Author: Courtney Ryder 

 

7.1.1 Summary: Weaving the Interface  

“In changing the ‘who’ of who has the power to make the assumptive determinations 

that shape data practices, the terrain of what is the problematic, what needs to be 

measured, how it is measured and very often who is doing the measuring is also 

changed”. 

Maggie Walter 330( p.116) 

 

Weaving the methodology for ‘research at the interface’ for this chapter was different to the 

previously outlined work in Chapters 4 and 5. The knowledge interface for the research in this 
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chapter was focussed on psychometric and decolonising methodologies, as illustrated in Figure 

16.    

 

In this woven knowledge interface there are five main sections (Figure 16). As in prior 

chapters, the strands and intersectional points will be described further to provide readers 

with an appreciation of the Indigenous and Western knowledge systems.  

 

 

 

Figure 16: Visual representation for research at this knowledge interface.  
 

Item Creation 

The selected OOPHE survey was developed from a Western biomedical standpoint of health 

and illness. Decolonising research methods were employed to redesign items from this survey 

specifically for Aboriginal and Torres Strait Islander families. Indigenous Knowledge focussed 

on OOPHE (from the scoping study in Chapter 6), concepts of holistic health and the multiple 

determinants of Indigenous health were employed for this process. This was an important part 

of the decolonising methodology, as Western epistemology and knowledge in this area has not 

focussed on Indigenous Knowledges285. Additionally, Yuri Ingarninthii was important for item 

creation through ensuring that the central themes from the knowledge and narrative that had 

been provided by participants in Chapter 6 was used to transform items. In this process, a 

decolonising approach was used, where items from the Essue survey were explored in terms of 

their Western dominant assumptions, beliefs and structuring 285. These items were then 
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remoulded to incorporate key ideas and themes, central to Aboriginal world views, 

understanding and lived experience of OOPHE. On completion of the OOPHE survey, each item 

was reviewed by a panel of experts with specific expertise and knowledge in the area of 

Aboriginal health, OOPHE and injury.   

 

Strength Based 

Engagement with decolonising methodology was important for the overall study design and 

outcomes of this research; employing Indigenous research methods in this woven interface 

ensured a strength based approach focussed on Indigenous Knowledge was undertaken. 

Psychometric assessment of quantitative measures is firmly embedded in a Western 

knowledge system (i.e. quantitative research methods of validity or reliability). This is not to 

dismiss the imperative process of psychometric assessment, but to ensure decolonisation is 

employed to leverage and critically analyse these processes and understand whether they 

were enabling, assumptive or disempowering. Drawing on critically relevant Indigenous Data 

Sovereignty scholarship and Indigenous Knowledge ensured outcome contextulisation where 

needed. This was further shaped by the experience of Ryder, her Aboriginal supervisor and 

other Aboriginal chief investigators over the journey of the Coolamon study. For example, 

regarding the contextualisation of systematic differences in the OOPHE outcomes most pilot 

studies are undertaken in dominant populations - are these outcomes relevant and of use to 

psychometric assessment in Aboriginal and Torres Strait Islander health research?   

 

Outcome Contextualisation  

The majority of research surrounding psychometric assessments comes from a Western 

knowledge of quantitative research methods (validity, reliability). These are processes which 

were imperative to the psychometric assessment of this sturvey and could not be undertaken 

without them. However, to ensure that outcomes were contextualised, Ryder participated in 

Yarning with two senior biostatisticians and her Aboriginal supervisor. Yarning was conducted 

either face to face or over the phone and occurred multiple times throughout the study. This 

process ensured that knowledge from both world views was brought together in the 

knowledge interface of this study, specifically for contextualisation purposes. Ryder also drew 

on critical and relevant Aboriginal scholars in this area, Professor Maggie Walters and 

Professor Kukatai. Their ground-breaking work in Indigenous Data Sovereignty and Indigenous 

quantitative research was imperative in contextualising the outcomes of this psychometric 

assessment.  
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Interpretation – Privileging Indigenous Perspectives and Voice  

Western knowledge systems are the area of focus in psychometric assessment, which draws 

on biostatistical concepts, epidemiology and public health. While these knowledge systems 

were important to the knowledge interface of this study, it was not defined by it. In this study, 

Indigenous perspectives and voice were privileged, as outlined in the headings above, and as 

described in other chapters. In addition to this and where possible, core Indigenous Knowledge 

in outcome contextualisation were drawn from First Nations scholars, for example:  

• Kite (2015), in using Indigensit and Indigenous Knowledges in the creation of quality of life 

measures 396  

• Kukutai (2016), the importance of decolonisation in an agenda towards Indigenous data 

sovereignty 330 

• Walter (2019), the importance of gold standard approaches which engage Indigenous 

Knowledges and research methodologies in quantitative research 145. 

 

Resetting Dominant Processes 

Western quantitative research, with a focus on psychometric assessment, is embedded firmly 

in normative colonial frameworks and hold invisible and unacknowledged privilege and power 

for the dominant population. This study was about resetting normal dominant processes 

through the modification of an OOPHE survey specifically for use with Aboriginal and Torres 

Strait Islander communities. All the principles outlined above were about resetting this 

dominant narrative.  

 

Additionally, for the psychometric assessment process we worked with a range of critical 

Aboriginal and Torres Strait Islander organisations that work in this space: HealthInfonet, 

Indigenous Allied Health Association, Australian Indigenous Doctors Association, Leaders in 

Indigenous Medical Education, Aboriginal Health Council of South Australia, Centre of Research 

Excellence - Research Excellence in Aboriginal Child and Adolescent Health and Engineering 

Aid. These organisations happily came on board to assist in participant recruitment for this 

survey via social media or email. This assisted in ensuring that only Aboriginal and/or Torres 

Strait Islander families were approached and participated in this study.  

 

ARE WE AT THE INTERFACE? 

There are four important principles that determine if research is at the interface. 
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Mutual Respect 

Throughout this study, both knowledge systems were important and valid in achieving the 

outcomes of this study. Ryder acted to allow both systems to complement each other 

throughout this process and not allow dominant normative frameworks and knowledge to 

underpin this study.  

Shared Benefits 

The benefits for Western knowledge are evident in the outcomes of this study. These 

outcomes also provide added strength to Indigenous Knowledge and voice in the area of 

quantitative statistics, particularly psychometrics, and the development of quantitative 

measures. This research adds to the agenda of Indigenous data sovereignty.  

Human Dignity 

Human dignity was the essence of this study, through the decolonisation of an OOPHE survey 

specifically for Aboriginal and Torres Strait Islander communities. While the outcomes of this 

study are not the quintessentially ideal outcomes, what this research has provided is additional 

knowledge and understanding of the importance of human dignity and Indigenous 

Knowledges. Generic quantitative measures, designed and tested on dominant cultural 

populations, are not suitable or appropriate for Aboriginal and Torres Strait Islander 

communities. Human dignity ensures that Indigenous Knowledges are central and these 

measures must ensure that they contain important cultural contextual factors relevant to 

Aboriginal and Torres Strait Islander communities.  

Discovery 

New knowledge has been discovered in this knowledge interface. This new knowledge is 

different and challenging in nature as it questions the relevance and use of Western-

constructed quantitative measures in the space of Aboriginal and Torres Strait Islander health. 

It suggests that there are important cultural and contextual factors which are missing and that 

future quantitative measures (surveys and questionnaires) should be developed from the 

outset with Aboriginal and Torres Strait Islander families.  
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7.2 Abstract  
Background: OOPHE impacts significantly on marginalised households. The purpose of this 

study was to modify a pre-existing OOPHE survey for Aboriginal and Torres Strait Islander 

households with children. 

Methods: The OOPHE survey was derived through a scoping review and face and content 

validity, including judgement quantification with content experts. Exploratory factor analyses 

determined factor numbers for construct validity. Repeatability through test-retest processes 

and internal consistency was assessed to examine reliability.  

Results: The OOPHE survey had 168 items and was piloted on 67 Aboriginal and Torres Strait 

Islander parents. Construct validity assessment generated a 62-item correlation matrix with a 

3-factor model. Across these factors items loadings varied; ten items with high correlations 

(0.70<) and twenty with low correlations (<0.40). An OOPHE survey retest was conducted with 

47 families, where 43 items reached slight to fair levels of agreement. 

Conclusion: The low level of item loadings to Factors in the OOPHE survey indicates 

interconnectedness across the 3-factor model and reliability results suggest systemic 

differences. These may be unrelated to the survey but cohort homogeneity and survey length 

could be impeding factors. It is unknown how cultural and social nuances specific to Aboriginal 

and Torres Strait Islander households impacts on results. Further work is warranted. 

 

7.3 Introduction  
“Our services are tired of seeing patients go without medicines and get really ill 

because they physically can’t get to a chemist shop, or because they can’t afford their 

medicines”. 

Dr Puggy Hunter as cited in Murray 397(p. 106)  

 

Out-of-pocket healthcare expenditure is a global health concern, significantly impacting 

families and patients who experience the greatest health inequities 155-161. OOPHE are any 

expenses not covered through universal taxpayer-funded health insurance or private health 

insurances and relate to the illness or condition. In high income countries, OOPHE is enabled 

through increasing reliance on healthcare co-payments by patients and the expectation of 

patients to fund other healthcare needs. This includes transportation to access health-related 

appointments and additional pharmaceutical costs, or equipment purchase. In addition to 

OOPHE patients and families also face indirect costs related to loss of income from being sick 

or caring for family members who are sick.  
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In Australia, the health service is structured as a taxpayer-funded health insurance known as 

Medicare 155, 164. Medicare includes the Medical Benefits Scheme and Pharmaceutical Benefits 

Scheme, which are applied across a range of healthcare settings 164. Households can purchase 

private health insurance for coverage at private hospitals and subsidies of other services. This 

does not protect all Australians, with households reporting lower confidence in affording 

healthcare for serious illness when compared to households in other high-income countries, 

such as United Kingdom, New Zealand and Sweden 398. The impact that OOPHE has on 

Australian households includes sacrificing general necessities (food, clothing and 

accommodation), medication compliance from inability to afford prescriptions, delaying or not 

seeking medical treatment, through to significant economic hardship which induces 

bankruptcy 155, 156, 161, 162, 379-381.  

 

In Australia, the majority of OOPHE research has focussed on the general population, or on 

older people suffering from chronic conditions 156-158. There is limited research exploring the 

substantial burden, financial hardship or specific cultural and social nuances of OOPHE on 

Aboriginal and Torres Strait Islander families. This is despite Aboriginal and Torres Strait 

Islander patients having a higher burden of chronic disease; reporting their health as poorer; 

higher admissions to tertiary health services, and a greater risk of economic hardship due to 

the management of chronic conditions, such as chronic heart failure, as compared to other 

Australians 8, 168. In Australia, Aboriginal and Torres Strait Islander children have a higher 

burden of burns injury compared to other Australian children. The Coolamon study is a large 

study exploring this impact, including the financial implications of burns injury for Aboriginal 

and Torres Strait Islander families 75. In this study, OOPHE explorative work has been 

conducted with Aboriginal families, revealing the OOPHE impacts and financial strain on 

households (Chapter 6).  

 

The aim of this study was to modify an existing Australian OOPHE survey and psychometrically 

assess this survey for Aboriginal and Torres Strait Islander households. It is commonplace in 

the current health and medical research setting to use survey tools which are only 

psychometrically assessed in the dominant Australian population. This is not optimal for 

Aboriginal and Torres Strait Islander communities as it reinforces dominant colonial knowledge 

constructs 396, 399. To address this gap, this study aimed to:   

1. Conduct a scoping review of OOPHE measures for Australian households  
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2. Assess a modified version of an OOPHE measure with Aboriginal and Torres Strait Islander 

households.  

 

7.4 Methods 
Knowledge interface methodology was employed in this study, bringing together psychometric 

assessment survey methods (Figure 17) with Indigenous Knowledges (Figure 16)1, 261. 

Indigenous Knowledges were important for the overall study conceptualisation (item creation, 

participant focus, outcome contextualisation, interpretation and resetting dominant norms). In 

this process, the first author drew on their own lived experience as an Aboriginal woman, 

decolonisation methodologies, Indigenous data sovereignty processes and Yarning with their 

Aboriginal supervisor and members of the Coolamon Study Aboriginal Steering Committee 2, 

144, 330. This approach was important in ensuring an appreciation of both knowledge systems, 

one where the required psychometric assessment methods for the OOPHE survey could be 

conducted, but enquired and informed upon, in the context of Indigenous Knowledges.              

 

Scoping Review     

A scoping review was conducted in May 2017 to identify OOPHE tools specific to Australian 

households, following methods outlined by Munn et al 400. Four key databases were searched 

(Medline, Scopus, web of science, and Google scholar), using a combination of key search 

terms of “out-of-pocket” and “Australian”, in the title or abstract. A total of ten papers met 

inclusion requirements: studies on OOPHE focussed on Australian 

patients/carers/families/households over the last ten years. Various methods (interviews, 

surveys, mixed and general estimations) were used in these studies to determine OOPHE 

impacts on Australian households, with the majority (80%) using surveys. In these eight 

studies, four different OOPHE surveys featured: 

Outcome 

Review 

Scoping Review 

Survey Options 

OOPHE Exploration 

Aboriginal Families 

from Coolamon 

study (ref) 

Judgement 

Quantification 

Review of OOPHE 

survey items by 

expert panel 

Survey Modifications 

Modification of 

OOPHE questionnaire 

to OOPHE survey 

Test 2 

Retest of OOPHE 

survey with same 

participants 

Test 1 

Baseline test of 

OOPHE survey with 

parents/carer of 

Aboriginal and/or 

Torres Strait Islander 

children 

Repeatability and 

Internal Consistency Face and Content Construct 

Validity 

Reliability 

 

Figure 17: Process of psychometric assessment undertaken for modification of the OOPHE 
questionnaire.  
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• Financial stress scale 401 

• OOPHE questionnaire 156 

• Economic Survey 402 

• Questionnaire (no details) 403.  

No psychometric assessment had been conducted on any of these surveys. The OOPHE 

questionnaire was used in 40% of the studies making it the most commonly used survey 156, 160, 

164, 404. Although psychometric assessment had not been conducted on the OOPHE 

questionnaire, it was selected as being the most appropriate for modification as it contained 

focussed and targeted items on OOPHE.  

 

Validity - Face and Content  

Judgement Quantification  

Judgement quantification for face and content validity, with content experts, followed similar 

processes to Ryder et al (2017) and Lynn (1986)138, 302. The content experts consisted of five 

professionals:  

• a burns specialist with clinical experience in remote and Aboriginal health settings in the 

Northern Territory 

• health economist specialised in OOPHE measures in Australia 

• Aboriginal health researcher specialised in chronic conditions 

• Two injury researchers specialised in housing, injury and women’s health and Aboriginal 

and Torres Strait Islander Health.  

Each was contacted directly to participate through the lead author (Appendix D, D.1 

Invitation). Content validity index (CVI) was used for assessment where content experts rated 

the relevance of each item in the OOPHE survey on a 4-point Likert scale to determine item-

level CVI (I-CVI) )(Appendix D, D.2 Instructions) 301, 302. I-CVI was calculated from content expert 

responses; items in the OOPHE survey with I-CVI > 0.80 remained unchanged; items with I-CVI 

of 0.50-0.80 were modified on content expert input and items >0.50 were removed. Inter-rater 

reliability was calculated through interclass correlation coefficient (ICC) through a two-way 

mixed effects model where ICC values <0.50 indicated poor reliability, 0.50-0.75 moderate 

reliability, 0.75-0.90 good reliability and values > 0.9 excellent reliability 405-407. All calculations 

were completed using Stata version 15.1 (StataCorp). 
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Validity and Reliability  

Participants 

Participants for this study were parents/carers of Aboriginal and Torres Strait Islander children. 

Participants were included in the study if they identified as an Aboriginal and/or Torres Strait 

Islander family, where one parent/carer in this family identified as an Aboriginal and/or Torres 

Strait Islander person, their children were under the age of 16 years, the parent/carer had 

internet and accessed social media and sales platforms (i.e. Facebook or Gumtree) and email. 

A target sample size of 30 participants was established for OOPHE survey assessment: this 

target size is recommended for pilot studies and has been used in other studies testing surveys 

for psychometric assessment 408-411. The OOPHE survey was administered through REDCaps, 

where participants were reminded via email and/or text message to complete the survey at 

the two-week interval period.  

 

Validity - Construct  

Exploratory factor analysis (EFA) was used to discover the number of distinct factors (latent 

constructs) and examine the pattern of inter-relatability between items in the OOPHE survey 

304, 305. Data were cleaned and reviewed prior; this review only required the inclusion of OOPHE 

survey items specific to capturing OOPHE, as well as items which met polychloric correlation 

assumptions. OOPHE survey items were then constructed into a polychloric correlation matrix 

for continuous, ordinal and binary items. EFA suitability was examined for common variance 

through a Kaiser-Meyer-Olkin (KMO) measure of sampling where a value > 0.5 was considered 

suitable and equal variance through Bartlett’s Test of Sphericity, where a p-value < 0.05 was 

considered appropriate 138, 412, 413. Scree plots and parallel analyses were used to determine the 

number of factors to retain and promax rotation was used to simplify the factor loading matrix 

structure for EFA and data interpretation 304, 414, 415. Internal reliability was calculated by 

Cronbach’s alpha on factor discovery; high values are desirable - we decided values >0.70 were 

considered good and values of 0.50-0.70 were adequate 138, 416, 417. For items which did not 

have a clear and concise loading, or were cross-loaded to factors, a value of 0.15 was 

considered the lowest acceptable cut-off for loading 418.    

 

Reliability – Repeatability and Internal Consistency  

Reproducibility of the OOPHE survey using test-retest methods over an interval of two weeks 

was used to assess reproducibility and item internal consistency. A two-week interval period 

was deemed a suitable period for this assessment and to decrease the impacts of response 
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shift by participants; this time frame has also been used in previous studies 138, 303, 308, 419-421. ICC 

one-way random effects model was used for continuous items; weighted kappa for 

polytomous items with quadratic weighting for items with ordinal scales and kappa for 

dichotomous items to assess reliability 307, 308, 405-407. Where outputs of 1.00-0.81 represented 

perfect agreement, 0.80-0.61 substantial agreement, 0.60-0.41 moderate agreement, 0.40-

0.21 fair agreement, 0.20-0.00 slight agreement and < 0.00 poor agreement, based on the 

scale from Landis and Koch 422. Internal consistency of each item scale was calculated using 

Cronbach’s Alpha, where an α score of ≤0 demonstrates no agreement,  ≤0.5 unacceptable 

agreement and ≥0.7 acceptable agreement 306. All calculations were conducted in Stata version 

15.1 (StataCorp). 

 

Ethics 

Ethics approval was acquired from the following jurisdictions (Table 25): 

Human Research Ethics Committee State 

Aboriginal Health and Medical Research Council NSW 

Sydney Children’s Hospitals Network Human Research Ethics Committee NSW 

Townsville Hospital and Health Service Human Research Ethics Committee QLD 

Children’s Health Queensland Hospital and Health Service Human Research Ethics Committee QLD 

Human Research Ethics Committee Office of Research Ethics the University of Queensland QLD 

Aboriginal Health Research Ethics Committee SA 

Women's and Children's Health Network Human Research Ethics Committee SA 

Flinders University Human Research Ethics Committee SA 

Central Australian Human Research Ethics Committee NT 

Human Research Ethics Committee of the Northern Territory Department of Health and 

Menzies School of Health Research 

NT 

Table 25: Human Research Ethics Approval for Pilot Study by Jurisdiction. 
 

7.5 Results  
Validity – Judgement Quantification 

A total of 4 out of 5 expert panel members participated in the survey content review. ICC inter-

rater reliability between individual items was calculated at 0.23 (indicating poor reliability) but 

the absolute ICC was calculated at 0.55 indicating moderate reliability 405. From the I-CVI on 

the modified Essue OOPHE questionnaire which originally contained 192 items, 25 items were 

removed, 33 items modified and one item added, based on feedback from content experts. 

This led to the final iteration of the OOPHE survey that was piloted, containing 168 items. 

 

Pilot Study - Participant Demographics 

A total of 67 parents participated in Test 1 of the OOPHE survey, where 47 parents went on to 

complete Test 2. Most parents who participated were male, between the ages of 34 – 44 years 
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of age and identified as Aboriginal and Torres Strait Islander and were employed (Table 26). 

Most households were in metropolitan locations and reported middle socio-economic status.  

 
Demographic Variable N % Demographic Variable N % 

Age Range Cultural Status of Child(ren) 

25 – 34 Years 16 23.9 All are Aboriginal 63 94.0 

35 – 44 Years 48 71.6 Some are Aboriginal 3 4.5 

45 – 54 Years 3 4.5  Child Stayed Overnight in Hospital 63 94.0 

Gender** Parent Currently Employed  58 86.6 

Female 32 47.8 Residential Location* 

Male 35 52.2 Metropolitan 40 59.7 

Cultural Status Inner & Outer Regional 25 37.3 

Aboriginal & Torres Strait Islander 30 44.8 Remote & Very Remote 2 3.0 

Aboriginal 25 37.3 Socio-Economic Status* 

Torres Strait Islander 10 14.9 High (8 to 10) 17 25.4 

Other Australian 3 3.0 Middle (4 to 7) 29 43.3 

Children at Home Low (1 to 3) 20 29.9 

1 Child 39 58.2 * Residential Location and Socio-Economic Status 
derived from SEIFA and ARIA from the Australian 
Bureau of Statistics 
** No reported indeterminant or gender neutral  

2 or 3 Children 26 38.8 

4 or More Children 2 3.0 

Table 26: Parent Demographics from Test 1 (n = 67) 
 

Validity - Construct  

Cleaning and review of Test 1 for the OOPHE survey (Appendix D, D.4 Refinement Diagram) 

resulted in construction of a 62-item correlation matrix for EFA. Suitability for EFA provided a 

KMO value of 0.00 (undesirable) and Bartlett’s Test of Sphericity p<0.00 (appropriate). Scree 

Plot (Figure 18) and parallel analyses with the application of the Kaiser’s criteria (eigenvalues > 

1.0) suggested a 3 factor model for the OOPHE survey 305, 423.           

 

 
Figure 18: Scree Plot of eigenvalues after EFA 
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Over half of the items (n= 34) loaded to Factor 1, which on item review was named Financial 

Strain/Impacts (Table 27). Factor 1 ranged from 0.21 to 0.81, with 32% (n=11) of items loaded 

with low correlations (< 0.40), and 12% (n=4) loaded with high correlations (> 0.70). Similar 

was found in Factor 2 (Family Income & Support) with 33% (n=5) loading with low correlations 

(0.15-0.39) and Factor 3 (Injury/Condition Impacts) with 40% (n=4) loading with low 

correlations (0.22-0.40). Over half of the items (60%, n = 6) did load with high correlations 

(0.70-0.90) to Factor 3, whereas only 13% (n=2) loaded with high correlations (0.70-0.75) to  

Factor 2.  

 

Table 27: Exploratory Factor Analyses and Internal Consistency of OOPHE survey (n=67, 
Items = 62) 
 

Reliability – Repeatability and Internal Consistency  

Factor 1 (items = 34) Factor 2 (Items = 15) Factor 3 (Items = 10) 

Financial Strain/ 
Impacts 

Alpha 0.71 Family Income & 
Support 

Alpha 0.46 Injury/Condition 
Impacts 

Alpha 0.38 

Deleted* 0.83 Deleted* 0.63 Deleted* 0.55 

Items Loading   Items Loading   Items Loading   

Injury11 0.44  Injury27 0.52  Injury3 0.40  

TreatmentSupport3 0.39  Injury30  0.66  Followup1 0.90  

TreatmentSupport6 0.21  Injury 34 0.42  Followup2 0.81  

Government1 0.24  Government7 0.31  Followup15 0.38  

Government4 0.32  TreatmentSupport1 0.51  Followup16 0.84  

Finances2 0.43  TreatmentSupport2 0.53  Followup17 0.83  

Finances3 0.54  TreatmentSupport4 0.61  Outpatients1 0.76  

Finances4 0.49  TreatmentSupport5 0.75  Outpatients2 0.83  

Finances5 0.51  TreatmentSupport7 0.54  Government3 0.47  

Finances9 0.52  TreatmentSupport8 0.70  Finances14 0.22  

Finances10 0.59  Financial1 0.44     

Finances12 0.68  Finances1 0.39     

Finances13 0.69  Finances8 0.34     

Finances15 0.49  Finances11 0.15     

Finances16 0.60  Finances43 0.36     

Finances18 0.46        

Finances20 0.58        

Finances21 0.38        

Finances22 0.74        

Finances24 0.64        

Finances25 0.75        

Finances26 0.67        

Finances27 0.38        

Finances28 0.56        

Finances30 0.37        

Finances31 0.71        

Finances32 0.50        

Finances33 0.24        

Finances34 0.66        

Finances35 0.53        

Finances36 0.40        

Finances37 0.21        

Finances38 0.31        

Finances39 0.81        

Items - Injury33, Finances44, and Finances47, did not meet loading cut-offs (≥ 0.15). 
* Cronbach’s alpha if deleted.  
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Test-retest reliability results (Table 28) indicated that 75% of OOPHE survey items (n=43) 

reached slight to fair agreement, with an ICC range from 0.03-0.22 for continuous items, and 

0.00-0.60 Kappa range for ordinal and binary items. The remaining 14 items reached a poor 

level of agreement with ICC and Kappa ranges below 0.00. Internal reliability reached a good 

level (> 0.70) for Factor 1 - Financial Strain/Impacts at 0.71 and inadequate for Factor 2 – 

Family Income and Support at 0.46 and Factor 3 – Injury/Condition Impacts at 0.38 (Table 26). 

The internal consistency for all items reached a good level (0.72), factor removal improved 

internal consistency to 0.83 for removal of Factor 1 but did not improve for removal of Factor 2 

(0.63) or Factor 3 (0.55).  

 
Item Agreement ICC/Kappa (CI) Item Agreement ICC/Kappa (CI) 

Injury 3  0.22 (-0.08-0.48) Finances8 53.3% -0.26 (-0.44- -0.06) 

Injury11 72.2% -0.18(-0.24-0.23) Finances9 70.65% 0.01 (-0.19-0.31) 

Injury27 50.0% 0.00 (0.00–0.00) Finances10 82.6% 0.12 (-0.2-0.46) 

Injury30  76.1% 0.51 (0.28-0.74) Finances11 56.52% 0.15 (-0.12-047) 

Injury33 88.6% 0.28 (-0.07-0.55) Finances12 80.43% 0.12 (-0.14 - 0.47) 

Injury 34 91.58% -0.28 (-0.56-0.06) Finances13 89.96% 0.50 (0.17 - 0.84) 

FollowUp1 68.12% 0.00 (-0.21-0.22) Finances14 63.04% 0.27 (0.01 - 0.53) 

FollowUp2  0.2 (-0.09-0.46) Finances15 86.96% 0.33 (-0.08 - 0.74) 

FollowUp15  0.03 (-0.26-0.31) Finances16 80.43% 0.10 (-0.22 - 0.41) 

FollowUp16  -0.03 (-0.32-0.26) Finances18 78.26% 0.18 (-0.13 - 0.50) 

FollowUp17  -0.01 (-0.27-0.27) Finances20 76.09% 0.05 (-0.27 - 0.36)  

Outpatients1  0.40 (0.13-0.62) Finances21 76.09% 0.18 (-0.04 - 0.47)  

Outpatients2  0.20 (-0.08 – 0.45) Finances22 66.30% 0.03 (-0.19 - 0.28) 

TreatmentSupport1 74.5% 0.00 (-0.19-0.22) Finances24 89.13% 0.56 (0.24 - 0.89)  

TreatmentSupport2 79.9% 0.04 (-0.12-0.19) Finances25 76.09% 0.28 (-0.03 - 0.60)  

TreatmentSupport3 56.5% -0.12 (-0.29-0.09) Finances26 78.26% 0.16 (-0.18 - 0.50) 

TreatmentSupport4 76.8% 0.24 (0.03-0.44) Finances27 65.22% 0.00 (-0.27 - 0.27)  

TreatmentSupport5 82.6% 0.26 (0.08 – 0.49) Finances28 89.13% 0.60 (0.29 - 0.92)  

TreatmentSupport6 83.2% 0.03 (-0.15-0.26) Finances30 65.22%  0.21 (-0.08 - 0.50) 

TreatmentSUpport7 77.2% 0.05 (-0.16-0.24) Finances31 56.52% -0.01 (-0.21 - 0.20) 

TreatmentSupport8 72.3% -0.1 (-0.27-0.07) Finances32 65.22% 0.07 (-0.15 - 0.29)  

Government1 75.0% 0.12 (-0.13-0.41) Finances33 52.17% -0.04 (-0.13 - 0.04)  

Government3 48.6% 0.01 (-0.20-0.19) Finances35 67.39% 0.16 (-0.13 - 0.44) 

Government4 68.5% -0.16 (-0.39-0.09) Finances36 60.87% -0.21 (-0.37 - -0.05) 

Government7 81.5% 0.05 (-0.05-0.27) Finances37 50.00% 0.04 (-0.04 - 0.12) 

Financial1 83.2% 0.19 (-0.01-0.47) Finances38 50.00% -0.1 (-0.38 - 0.17)  

Finances1 79.7% -0.01 (-0.18-0.19) Finances39 56.52% 0.12 (-0.15 - 0.39) 

Finances2 89.1% 0.39 (-0.03-0.81) Finances43  0.05 (-0.14-0.27) 

Finances3 84.8% 0.19 (-0.13-0.52) Finances44 62.32% -0.08 (-0.24 - 0.07)  

Finances4 78.26% 0.16 (-0.13-0.49) Finances47 74.64% 0.16 (-0.03 - 0.35)  

Finances5 81.5% 0.21 (-0.06-0.55)    

Table 28: Test retest reliability of OOPHE survey (n=47) 
 

7.6 Discussion 
In this study, we modified an existing OOPHE survey, using face and content validity and 

psychometric pilot testing. Construct validity identified a 3-factor model through EFA. Around 

20% of items (n=12) produced high loadings, representing good interconnectedness with their 

factors 305. Although 32% (n=20) of items produced low correlations with their factors, the 

remaining 48% (n=40) of items produced medium level (0.4-0.7) loadings: this suggests 
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interrelatedness between factors which transpires through factor cross loadings 305, 424. Given 

this is the first iteration of the OOPHE survey for Aboriginal and Torres Strait Islander 

households, it is likely that items are not measuring one concise latent construct, but in actual 

fact items are exhibiting interconnectedness across the 3-factor model 424, 425.  

 

 

The majority of OOPHE survey items met a reliability level of slight to fair agreement (75%, 

n=43). For the 14 items which yielded a poor level of reliability, half (n=7) loaded to Factor 1 

and a third (n=5) related to Factor 2. In addition, most of these items (n=8) had an ordinal 

response scale. The poor kappa produced in these items could be due to chance but are more 

likely caused from systemic differences. These systematic differences could be due to factors 

unrelated to the OOPHE survey, such as the homogeneity of the parent cohort (Table 26). In 

our cohort, most parents where employed, aged 35 - 44 years, with only one child at home. 

Homogeneity in study cohorts, has been found to decrease reliability estimates of surveys 419, 

426. High study attrition can also contribute, in our study we had a 30% attrition rate between 

test 1 and test 2, this can create a situation where the test 2 homogeneity is greater than test 

1, further impacting reliability measures 419. Additional systemic differences impacting on item 

reliability have been suggested in dominant populations, such as: parent rehearsal or recall 

where parent reflection alters item responses the second time, and transition errors where 

variations in mood or feelings from parents impacts on item responses for the retest 419. These 

systematic differences could be related to item and scale clarity, expression and 

interconnectedness, along with the overall length and time needed to complete the OOPHE 

survey 138, 416, 425. Poor reliability results have also been associated with surveys which take 

longer periods of time to complete: this would be especially true for parents whom are time 

poor or mentally fatigued form full time work, children’s extracurricular activities, managing 

households or additional extended family obligations 427. A range of these systematic 

differences may not be applicable in this context, as they are grounded in concepts and 

understandings from the unacknowledged but dominant population 330. It is unclear how 

impacts of marginalisation from ongoing colonisation, transgenerational trauma and grief, 

holistic concepts of health and well-being, culturally unsafe settings and the multiple 

determinants of Indigenous health, manifest in this area as they remain unexplored, but are 

important for First Nations households and must be considered in future work. 

This pilot study has demonstrated pertinent points for future work in this area, such as the 

complexities in developing robust, culturally safe and specific surveys, which reach ideal 
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psychometric levels of validity and reliability for Aboriginal and Torres Strait Islander 

communities. Certainly, it is our recommendation that in the absence of purpose-built surveys 

generic surveys must be adapted for use with Aboriginal and Torres Strait Islander 

communities. This requires a gold standard approach to psychometric assessment, which 

further engages with Indigenous knowledges, research methodologies and methods 145, 330, 396. 

Such processes are decolonising in their actions, and act to create data sovereignty in this 

space for Aboriginal and Torres Strait Islander households 145, 330. Recommendations for future 

work in this area, would be to move back to face and content validity. In doing this, 

researchers must work closely with Aboriginal and Torres Strait Islander families to obtain an 

understanding of: the unique nature and context of OOPHE on households, appropriate 

number of items, suitable survey length, ideal scales and measures including the use of visual 

representations. These factors will ensure the construction of a robust and relevant OOPHE 

survey for Aboriginal and Torres Strait Islander households. Only after these actions occur can 

additional psychometric assessment be undertaken with a larger diverse cohort of Aboriginal 

and Torres Strait Islander households.    

 

Strengths and Limitations 

The major strength of this paper was the use of knowledge interface methodology, in which 

psychometric assessment methods were used with Indigenous research methods, to test a 

modified OOPHE survey for use with Aboriginal and Torres Strait Islander households. This 

study faced limitations, KMO assessment did not reach sampling adequacy, the lowest 

acceptable cut off (0.15) for items which cross-loaded or did not load concisely may have been 

too low 418. We continued as this is a pilot study, but note this limitation maybe reflective in 

our sample to variable ratio 412. Also, participant bias maybe present through participant 

homogeneity.   

 

7.7 Conclusion 
Aboriginal and Torres Strait Islander families with children who are hospitalised for an injury or 

condition experience OOPHE impacts. We found that a modified OOPHE survey for Aboriginal 

and Torres Strait Islander households contained promising items; however, the introduction of 

contextual factors to a pre-existing survey was impracticable. We recommend that OOPHE 

surveys should be developed with Aboriginal and Torres Strait Islander families from the 

outset, so that they can include important contextual factors for Aboriginal and Torres Strait 

Islander households.  
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8.1 Key Findings 
“‘Indigenous Peoples’ concept of health and survival is both a collective and individual 

inter-generational continuum encompassing a holistic perspective incorporating four 

distinct shared dimensions of life. These dimensions are the spiritual, the intellectual, 

physical, and emotional. Linking these four fundamental dimensions, health and 

survival manifests itself on multiple levels where the past, present and future co-exist 

simultaneously”. 

Mason Durie 261(p.1139)  

on Declaration on the Health and Survival of Indigenous Peoples 

 

This thesis is the first body of work to undertake a detailed analyses of health inequity impacts 

on Aboriginal and Torres Strait Islander children who sustain an acute burns injury. Prior to 

undertaking this work, it was important to understand how measures of inequity, or health 

inequities, had been articulated in injury research. A systematic review (Chapter 2) focussed on 

health inequities and how they are used to describe HRQoL and functional outcomes in 

children who had sustained an injury. Outcomes from this review suggested that lower SES, 

hospital LOS, injury severity and poorer family functioning were associated with negative or 

poorer functional and HRQoL outcomes in children who had sustained an injury. This review 

identified that current injury research in children is equity blind and contributes to an agenda 

which reinforces inequity bias. Radical change is needed to reset this approach and ensure that 

high quality, rigorous equity-focussed research occurs with the community.   

 

The epidemiological profile of acute burns in Australian children demonstrated that the profile 

for an acute burn causing hospitalisation was different for Aboriginal and Torres Strait Islander 

children compared to other Australian children (Chapter 4). Burden was greatest in Aboriginal 

and Torres Strait Islander children with persistent health inequity presence, such as higher 

proportions of remote residency, lower SES (a manifestation of ongoing colonisation), longer 

hospital LOS and increased burns severity (full thickness depth, bacterial infection). 

Furthermore, Aboriginal and Torres Strait Islander children had a much greater risk ratio of 

Streptococcus sp. infection. Reoccurring infections with this species in Aboriginal and Torres 

Strait Islander children have been linked to glomerulonephritis and kidney disease in later life 

346. Low SES is associated with poorer HRQoL and functional outcomes in injured children 103. 

Outer regional to very remote residency indicates equity impacts for access to healthcare 

services.  
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Further exploration of hospital LOS revealed that Aboriginal and Torres Strait Islander children 

on average had a median hospital LOS four days longer than other Australian children (Chapter 

5).  Prognostic factors contributing to this greater LOS included rural residency (very remote 

versus metropolitan), primary burns cause (flame versus scald), injury severity (high %TBSA, 

full thickness burns) and treatment factors (split skin grafts, debridement, allied health 

intervention). While some of these prognostic factors were identified in other Australian 

children, differences with greater proportion were apparent in Aboriginal and Torres Strait 

Islander children, as compared to other Australian children. This serves to highlight the clear 

health inequities which present in burns injuries and impact on Aboriginal and Torres Strait 

Islander children and their families. The combination of these health inequities, such as low 

SES, remote residency and a full thickness flame burn in an Aboriginal child, produces 

manifestations which create further marginalisation, ie financial hardship from OOPHE or a 

lack of autonomy through isolation from support networks.  

 

With the findings from Chapters 4 and 5 in mind, clinical teams need to carefully consider the 

broader impact of burns injuries and health inequities on Aboriginal and Torres Strait Islander 

children and their families. Prevention and education programs, clinical guidelines, treatment 

and rehabilitation plans focussed on paediatric burns injuries, together with government 

policy, needs to reflect the unique and different needs of Aboriginal and Torres Strait Islander 

children and their families 68, 103, 352, 353. Such actions act to alleviate burden and decrease the 

risk of further marginalisation on Aboriginal and Torres Strait Islander families with extended 

hospital LOS.   

 

This thesis also examined OOPHE in Aboriginal and Torres Strait Islander families as a health 

inequity manifestation from extended hospital LOS as related to burns injuries. A scoping 

review of OOPHE tools in Australia revealed that no OOPHE existed specifically for Aboriginal 

and Torres Strait Islander families; there was a need to develop a specific tool. Scoping of 

OOPHE with Aboriginal families whose child had sustained an acute burns injury revealed a 

range of themes (Chapter 6). Costs (ie transport, pain medication, bandages), loss (ie 

employment capacity, social and community) and support (family, service support) were 

present as recurring themes. The need to cover OOPHE significantly impacted on families, 

ranging from restricting social interactions to paying household bills. Close family connections 

and networks were a protective factor in alleviating financial burden.  

 



 

170 
 

The themes from this scoping exercise were used to modify a pre-existing OOPHE tool for 

Aboriginal and Torres Strait Islander families and conduct a pilot study with psychometric 

assessment (Chapter 7). This pilot study revealed the complexities in developing robust, 

culturally safe and specific surveys which reach ideal psychometric levels, for Aboriginal and 

Torres Strait Islander communities. We found that a modified OOPHE survey for Aboriginal and 

Torres Strait Islander households contained promising items; however, the introduction of 

contextual factors to a pre-existing survey was impracticable. Any future work on developing 

OOPHE surveys must be developed with Aboriginal and Torres Strait Islander families from the 

outset, so that important contextual factors for Aboriginal and Torres Strait Islander 

households can be included. Only after these actions occur can additional psychometric 

assessment be undertaken with a larger diverse cohort of Aboriginal and Torres Strait Islander 

households.    

 

The last aim of this thesis was to engage with an interface research methodology to combine 

Western quantitative and public health knowledge, with Indigenous knowledge, for each of 

the studies. Engaging with this Indigenous research methodology resulted in so much more; 

the creation of a weaving process, to weave a knowledge interface between Indigenous 

knowledges and quantitative research knowledge (Chapter 3). Through engaging this process, 

no system has superiority; rather, both knowledge systems are used to complement and 

complete each other to answer targeted research questions. There is excitement in this 

process as it is a safe place, a place for sharing and understanding, a place for innovation and 

creativity which will only be used for benefit in the future. This allows a rich and vibrant 

tapestry to be created, akin to a coiled basket, for this research moment in time. This coiled 

basket aims to specifically hold the research process and outcomes safely and securely in a 

way to benefit Aboriginal and Torres Strait Islander communities. Each of the studies in this 

thesis applied this weaving methodology; it is only Chapter 6, as a qualitative study, which 

focussed on decolonisation methodologies.   
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8.2 Implications, Recommendations and Future Directions 
“…. tired of burying our people. We need to see a dramatic rethinking on the part of 

politicians and the wider community about Aboriginal health, so that we can get some 

real changes happening”. 

Puggy Hunter 1999  

as cited in Paul, D 147(p. 236) 

 

8.2.1. Decolonising Research  

“Decolonisation is a method required to shift the current paradigm of Western 

dominance and colonial amnesia that constructs and maintains Indigenous poor health 

status”. 

Juanita Sherwood 372(p. S24) 

 

Colonisation and imperialism act to suppress the sovereign rights of Aboriginal and Torres 

Strait Islander communities. Decolonising methodologies and methods act to critically analyse 

and unpack these processes, in particular, the way that they have motivated, informed or 

controlled research practices and disciplinary knowledge288, 311, 372. In this process, Smith 

explains that researchers are able to “decolonise our minds, to recover ourselves, to claim a 

space in which to develop a sense of authentic humanity” 288(p. 24). Decolonisation, similar to 

indigenist and interface methodology, is not about rejecting or refuting Western knowledge; it 

is about a knowledge equilibrium between that of Indigenous knowledges and Western 

research knowledge, so that as researchers we can come to understand research and theory 

but from our world view and for our purposes83, 131, 146, 174, 234, 235, 246-258, 260-262, 288, 311, 372. For 

Aboriginal researchers like me, this act of resistance is an action of our rights, self-

determination and sovereignty as First Nations peoples 83, 131, 146, 174, 234, 235, 246-258, 260-262, 288. 

Resistance is a way to break free from the knowledge which has created poorly defined deficit 

discourses, negative enquiries and so-called truths about us as First Nations peoples. 

Engagement in resistance provides space; it allows research and agendas to be broadened, 

allows engagement with critical Indigenous knowledges and creates space for new truths and 

knowledge discovery where meaning and understanding is redefined to encapsulate First 

Nations sovereign rights 83, 131, 146, 172, 174, 229, 234, 235, 246-258, 260-262, 288.  

 

“Resistance as the emancipatory”. 

Prof. Lester Irabina Rigney 252(p. 116) 
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Based on the critique in Chapter 3, the vast majority of quantitative Aboriginal and Torres 

Strait Islander health research continues to be founded in Western quantitative research 

methodologies and focussed on BADRR approaches 84, 330. There appears to be an underlying 

notion that quantitative research in Aboriginal and Torres Strait Islander health research is 

exempt from Indigenous knowledges and methodologies 83, 84, 330. These practices continue to 

colonise Aboriginal and Torres Strait Islander peoples and reinforce a deficit discourse, a 

discourse which plagues Aboriginal and Torres Strait Islander communities 83, 84, 330. Specifically, 

for this thesis prior quantitative knowledge surrounding burns in Aboriginal and Torres Strait 

Islander children was focussed on dominant Western biomedical constructs 52, 63, 70, 74, 79, 82, 324-

328. To date, no quantitative burns research with Aboriginal and Torres Strait Islander children 

had engaged with Indigenous research methodologies, or principles of Indigenous data 

sovereignty 7, 83, 84, 145, 329, 330. Instead, Aboriginal and Torres Strait Islander children were either 

reported with the ‘dominant population’, or as a subset of the dominant population 7, 83, 84, 145, 

329, 330. Furthermore, the Western biomedical focus of these studies often lacked health 

inequity contextualisation 52, 63, 70, 74, 79, 82, 324-328. The studies in this thesis used Indigenous 

knowledges, knowledge interface methodologies and decolonisation methodologies as acts of 

resistance against the current Western biomedical research processes. Chapter 3 provided an 

overview of how I have used weaving as my process of resistance, to weave a knowledge 

interface into my studies. Through this process, Indigenous knowledges (knowing, being and 

doing) and Indigenous methodologies were woven together with Western research knowledge 

(epistemology, axiology and ontology) to produce a knowledge interface, which conformed to 

principles of mutual respect, shared benefits, human dignity and discovery 134. Chapters 4, 5 

and 7 contained studies which are specifically related to quantitative research, demonstrating 

how weaving a research methodology has been used as a way of resistance in burns research 

for Aboriginal and Torres Strait Islander children. 

 

 

 

 
Recommendation 1 

Quantitative research with any First Nations community, across any discipline, must 

engage and use Indigenous knowledges and research methodologies. This includes 

engagement with First Nations communities. These processes must occur from the 

outset - study conceptualisation, design, outcome analysis through to translation. 
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8.2.2 Decolonising Quantitative Measures 

“The right of a [tribal] nation to govern the collection, ownership, and application of its 

own data”. 

US Indigenous Data Sovereignty Network 428(p. 732) 

 

Government and healthcare data repositories (ie epidemiological repositories, chronic 

condition registries, injury registries, health surveillance data, mortality databases) continue to 

be constructed from Western biomedical definitions and constructs of health and well-being 

330, 428. Whether it be through an unintentional implicit bias or cultural dissonance of 

governing/steering committees, excluding First Nations peoples and their voices from 

participating in these processes denies the sovereignty of First Nations people the opportunity 

to determine data and collection measurements that represent their health and well-being, 

including the interpretation, reporting and governing of this data 330, 428. As such, these data 

repositories do not conform to Indigenous Data Sovereignty principles such as 84, 145, 330: 

• Indigenous data governance 

• Indigenous leadership and representation on Registry Steering Committees 

• Indigenous oversite determining: collection, access, analysis, interpretation, management, 

dissemination and reuse of data  

• Indigenous quantitative methodologies  

• Indigenous definitions and measures of health and well-being. 

Currently there appears to be little to no agenda or will from these repositories to change or 

restructure their registries to conform to Indigenous data sovereignty principles. Not enacting 

principles of Indigenous data sovereignty, allows white possessive logic to control the space of 

data repositories for Aboriginal and Torres Strait Islander communities. Avoidance of engaging 

with these principles and practices acts against sovereignty, promotes colonisation and 

perpetuates the continued marginalisation of First Nations people, their health and well-being.  

 

 

 

 
Recommendation 2 

Data and surveillance registries with First Nation patients; must work with national 

peek First Nation community bodies and health professional networks to capture data 

for First Nation communities and work towards an agenda of Indigenous Data 

Sovereignty.      
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The International Classification of Health Interventions (ICHI), including the Australian 

modification (ACHI), also does little in recognising the sovereign rights of First Nations people. 

Rather, these classification systems focus on white possessive logic, only recognising 

knowledge which assists in reinforcing ‘biopower’ agendas and ‘sovereign power’, excluding 

and ignoring Indigenous knowledges which could assist in broadening understanding of First 

Nations’ health and well-being 229, 232. For example, the ICHI has a range of classifications 

related to ‘Religion and Spirituality’ and the ACHI contains classifications for ‘spiritual care’ 

under allied health, ‘spiritual assessment’, ‘spiritual counselling’, ‘spiritual support’ and 

‘spiritual ritual’ which encompasses private prayer, worship, seasonal services, weddings and 

blessings 383, 429. However, the ICHI has no classifications related to First Nations’ cultural 

practices or interventions (ie First Nations health workers, marae, smudging, smoking etc). 

While the healthcare disciplines involved in establishing and monitoring these classifications 

may argue that these procedures fall under ‘religion and spirituality’, spirituality is only one 

dimension of the overall health and well-being of First Nations people. These classifications 

lack the recognition of important procedures related to the cultural health and well-being of 

First Nations peoples 116, 117. This has been created through the dynamics of ‘knowledge’, 

‘power’ and the ‘discipline’ where ‘marginal knowledge’ is ignored and not counted as ‘truth’ 

in the discipline 229, 232.  

 

The ACHI in Australia has only one reference to Aboriginal and Torres Strait Islander peoples, in 

relation to Narrative Therapy as a procedure. The ACHI does not code for the important and 

unique roles of Aboriginal Health Practitioners, Aboriginal Health Workers or Aboriginal Liaison 

Workers with Aboriginal and Torres Strait Islander patients. Furthermore, data registries, such 

as BRANZ, do not provide additional classification or coding to recognise contact with these 

workers in Australia or New Zealand. While likely to be an unfortunate omission, these 

processes act as a form of disempowerment by the ‘discipline’, by not recognising the 

significant and important role that these health professionals play in the health and well-being 

of First Nations patients. Furthermore, it reinforces a colonial view of how tertiary health 

services are engaged with by Aboriginal and Torres Strait Islander peoples in Australia. From 

the studies of Chapters 4 and 5 of this thesis, it was unclear if Aboriginal and Torres Strait 

Islander children and their families were able to access these services, although it is possible to 

describe access to ‘spiritual services’. With a lack of classification and coding for these workers 

in Australia, researchers, governments and hospitals have no appreciation if, or how, these 

services are being engaged with and utilised in the tertiary sector, especially in the context of 
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patient, disease and injury characteristics. This is a significant oversight given the critical 

nature of these services to the provision of culturally safe care for Aboriginal and Torres Strait 

Islander patients and their families.     

 

Classification and coding for International Classification of Health Interventions (ICHI and ACHI) 

should be broadened to capture the unique health and well-being requirements of First 

Nations peoples. If this is unable to occur, government and health registries should instead 

broaden their coding and classification systems. This could start with registries auditing their 

coding and classification systems and engaging with reflexivity in the context of Indigenous 

data sovereignty. Where possible, broadening should be undertaken with First Nations 

Community Controlled Health Services through the inclusion of First Nations members on 

registry steering committees and establishing Indigenous reference groups who have oversight 

of steering committees.  

 

 

 

Survey tools and questionnaires are commonly used in research and health settings to obtain 

quantitative information from Aboriginal and Torres Strait Islander patients, families and 

communities. They can take on a range of different forms. Chapter 2 focussed on two 

measures for HRQoL and Functions outcomes in children who had sustained an injury. Many of 

these tools have lacked quality assurance in their outcomes across various population groups 

(cultural, religious, injury type, disability, etc) as rigorous psychometric assessment in these 

population groups had not occurred. Additionally, as related to this thesis, the development 

and psychometric assessment of PROMs, specifically for Aboriginal and Torres Strait Islander 

communities, is reportedly to be rarely undertaken 399. Rather, generic measures which have 

been developed from Western biomedical constructs of health and well-being are applied - 

actions which again disregard the sovereign health rights of First Nations peoples and are 

 
Recommendation 3 

International and Australian Classification of Health Interventions must broaden their 

knowledge for classifications and coding to ensure that the sovereign cultural health 

rights of First Nations people and their communities are recognised and captured.      

 

Government and health registries should broaden their coding and classification 

systems and include First Nations peoples on their registry steering committees, 

through membership and Indigenous Reference group oversight.   
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colonising in their actions 145, 396. In some cases, where psychometric assessment has occurred 

for measures, the focus is on Western quantitative processes where Indigenous Knowledge 

and methodologies are excluded 430. Chapter 7 of this thesis has highlighted the inadequate 

nature of these processes: generic surveys and questionnaires should not be modified; rather, 

questionnaires and surveys should be built from the ground up, engaging with Aboriginal and 

Torres Strait Islander communities through the entire process of development through to 

psychometric assessment.   

 

 

8.2.3 Health Equity  

“Eliminating Indigenous and ethnic health inequities requires addressing the social 

determinants of health inequities including institutional racism, in addition to ensuring 

a health care system that delivers appropriate and equitable care”. 

 

Associate Professor Elana Tai Curtis et al431(p. 2) 

Te Kupenga Hauora Māori  

Faculty of Medical and Health Sciences 

University of Auckland 

 

Injury burden is proportionally greater in children who face the greatest inequities 103. Higher 

injury and mortality rates in children have been linked to lower levels of SES 217, 219-222. Children 

from minority or culturally diverse backgrounds are reportedly overrepresented in this space 

217. However, childhood injury research still under-examines the impact of health inequities, as 

highlighted in the systematic review in this thesis (Chapter 2)103. A key component of this 

thesis was changing this focus, through comprehensively examining health inequities related 

to acute burns injuries in Aboriginal and Torres Strait Islander children. Stratifying BRANZ data 

by Aboriginal and Torres Strait Islander status was a key feature of this process so that 

analyses, which employed Indigenous knowledge and research methodologies, could be 

focussed on Aboriginal and Torres Strait Islander children. In conducting this analysis, we 

 
Recommendation 4 

All questionnaires, surveys and patient-recorded outcome measures (ie HRQoL, 

psychological distress levels, etc) need to be decolonised and psychometrically 

assessed for appropriateness and use in any First Nations communities, across any life 

course.   
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found the profile for acute burns injury was different in Aboriginal and Torres Strait Islander 

children, compared to other Australian children. Remote residency, lower SES (ongoing impact 

of colonisation), injury severity (full thickness depth, bacterial infection) and longer hospital 

LOS was proportionally greater in Aboriginal and Torres Strait Islander children and represents 

persistent health inequities present in paediatric burns injuries in Australia (Chapter 4). 

Additionally, rural residency and full thickness burns were prognostic factors which 

contributed to longer hospital LOS for Aboriginal and Torres Strait Islander children, along with 

burns severity (flame, high %TBSA) and complex treatment requirements (split skin 

grafts)(Chapter 5). These prognostic factors and health inequities should indicate additional 

burden to clinical staff and healthcare teams working with Aboriginal and Torres Strait Islander 

families. Together, the combination promotes the establishment of financial strain and OOPHE 

which creates further marginalisation and induces poverty on Aboriginal and Torres Strait 

Islander families.    

 

 

Aboriginal and Torres Strait Islander children and their families who present to hospital do not 

just present with a burns injury; they present with unique and different health inequities in 

conjunction with their burns injuries, in comparison to the dominant Australian population. 

These results are portrayed in Chapters 4, 5 and 6 and are equivalent to the qualitative work 

by my PhD colleagues and scholars on the Coolamon study. For example, the study in Chapter 

5 demonstrated that Aboriginal and Torres Strait Islander children have a median hospital LOS 

four days longer than other Australian children. These results are indicative of my colleague 

(Fraser) who found that Aboriginal and Torres Strait Islander children from remote and 

residential areas were kept in hospital longer by clinicians, with one health worker reporting is 

was so “they’ll stay quiet … for the burn to heal” 351(p. 6). The results from Chapter 6 draw 

synergies to my other colleague’s (Coombes) work, who found that transport, family 

dislocation, racism and a lack of culturally safe care were the main themes impacting on 

Aboriginal and Torres Strait Islander families for burns aftercare 432. Additionally, Coombes 

 
Recommendation 5 

Injury research must prioritise the impact of health inequities. Research in this area 

should be underpinned by a health equity focus, from conceptualisation through to 

research translation, so that disenfranchised populations are not further marginalised. 

This includes engaging with key stakeholders and populations from the outset. 
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reported that often parents and carers felt disempowered in the clinical setting and not part of 

any decision-making process for their child’s burns aftercare 432. These persistent themes, 

disempowerment and culturally unsafe care, reinforces health inequities and have been 

further reported in another colleague’s (Williams) work, where Williams found that 

psychosocial interventions currently used in paediatric burns care did not consider the unique 

holistic health and well-being requirements of Aboriginal and Torres Strait Islander children 433.     

 

While good clinical outcomes are important for the overall healing of a burns wound, it 

appears that this comes at the expense of the overall health and well-being of the Aboriginal 

and Torres Strait Islander child and their primary carers. Instead, this approach is either 

reinforcing or creating further health inequity burden. Burns injury treatment is stressful and 

taxing on any family, especially when children face months to years of ongoing treatment. 

When the health system or a health team is dismissive, and not reflexive or  cognisant of the 

unique needs of Aboriginal and Torres Strait Islander families, culturally unsafe care ensues 

which reinforces marginalisation and broadens the health inequity gap 9, 27, 84, 113, 351, 355, 434-438. 

Clinical teams and health professionals must be cognisant of these unique and different needs; 

they must engage with practices of cultural safety, such as decolonisation and reflexivity, when 

working in this space. Such actions focus on patient-centred care, while at the same time 

acting to decrease the burden that health inequities present. For instance, culturally safe care 

would see healthcare teams working closely with Aboriginal and Torres Strait Islander families 

(and their discharging healthcare facility) to decrease the impact of health inequities (ie 

hospital LOS, follow-up) and their manifestations (OOPHE), while at the same time ensuring 

desirable clinical outcomes can be met.   

 

Health inequity impacts are not just exacerbated by treatment received at the tertiary point of 

care. Prevention programs, clinical guidelines, injury rehabilitation programs, surveillance and 

epidemiological repositories, education programs and government policy for burns injuries all 

must be conscious of these health inequities and adapt accordingly. While this requires radical 

change and rethinking; engagement with the multiple determinants of Indigenous health; 

Indigenous definitions of health and well-being; cultural safety and an understanding of the 

unique impacts of these health inequities will be important 68, 103, 352, 353. For instance, the 

tailoring of burns prevention programs for Aboriginal and Torres Strait Islander communities 

across a range of residential locations (metropolitan, outer regional to remote) would be 

appropriate.  
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8.2.4 Power 

“War continues on within new mechanisms of power”. 

Aileen Morten-Robinson 439(p. 128) 

 

Children are a gift; they are strong and resilient in so many different ways and they have a 

basic right to be loved and cared for, so as to reach their full potential 6. Despite this, there is 

vulnerability in their human rights through the violence and exploitation at the hands of 

adults. In 1982, the main human rights treaty, ‘Convention on the Rights of the Child’ was 

created, and was ratified in Australia 181. In this treaty, every child is to be protected against all 

forms of discrimination, as well as having the right to appropriate healthcare and treatment in 

the event of injury or illness 181. This treaty enshrines the rights of Aboriginal and Torres Strait 

Islander children and the protection of their cultural identity, health and well-being. For 

Aboriginal and Torres Strait Islander children, as outlined in Chapter 1, health is holistic in 

nature and underpinned by the multiple determinants of Indigenous health (self-

determination, sovereignty, etc). Factors such as “healthy body, healthy mind”, “relationships 

and support”, “culture and identity” and “worries” have been identified as important to the 

health and well-being of Aboriginal and Torres Strait Islander children 7(p. 636). Despite the 

existence of these complex and diverse understandings of health and well-being for Aboriginal 

and Torres Strait Islander children, stereotyped norms - ‘problematic’, ‘remote-alisation’ and 

‘othering’, created by the dominant Australian population (through discourse, media and 

research) continue to plague the way knowledge and research are engaged with in this space 7. 

This is the interplay of power in Aboriginal and Torres Strait Islander health research.  

 

The most insidious forms of power are invisible in nature. It is at this level that the domination 

and manipulation of power has become normalised and accepted 440. In Australia, for 

Aboriginal and Torres Strait Islander communities and Indigenous knowledges, this is best 

theorised by distinguished Aboriginal scholar, Professor Aileen Moreton-Robinson as white 

 
Recommendation 6 

Prevention programs, clinical guidelines, injury rehabilitation programs and 

government policy must be reflexive in nature, providing scope and space for the 

incorporation of health inequities and factors which are specific to First Nations 

communities. Clinical staff should be supported to enact this through cultural safety. 

   



 

180 
 

possessive logic 440, 441. From Chapter 3, whiteness is the unnamed, invisible power and 

privilege of the dominant population 131, 134, 264 whereas possession is focussed on property 

rights, “values, beliefs, norms, social conventions and legal protection” 441(p. 20). In this way, 

white possession or white possessive logic is the invisible and normalised power and structures 

enacted and put in play by the dominant population, which take and deny Aboriginal and 

Torres Strait Islander people of their sovereignty and First Nations rights 440, 441. In Chapter 3 of 

this thesis, white possessive logic in Aboriginal and Torres Strait Islander research was 

described through the “Western eurocentric hegemony of control, power and ownership” 

which has ensured that the ‘status quo’ from the dominant population remains 134. This white 

possessive logic was evident in Chapter 2’s systematic review outcomes, with the disciplinary 

knowledge of paediatric injury research - one which remains firmly focussed with a Western-

dominant biomedical research lens 103. The body of knowledge in this discipline excludes 

health inequity exploration 103. In doing so, it allows children to be defined under a pan-

dominant biomedical lens as a regulatory process, one where the treaty for children’s rights 

are not recognised; one where diversity and discrimination do not exist 181, 442. In this way, 

white possession ensures control and ownership, in that ‘certain’ children whom are not part 

of the dominant population remain invisible, and by remaining invisible disenfranchisement is 

strengthened 3, 103, 112, 138, 182, 183, 442.  

 

Prior to the Coolamon study the narrative of burns for Aboriginal and Torres Strait Islander 

children, adults and communities was embedded in white possessive logic52, 79, 82, 344, 443. In this 

work the sovereign rights of Aboriginal and Torres Strait Islander communities had not been 

recognised52, 79, 82, 344, 443. No research had engaged with Indigenous knowledges or Aboriginal 

and Torres Strait Islander models of health and well-being 52, 79, 82, 344, 443. Rather, burns 

disciplinary knowledge had been used to reinforce structural inequalities through the 

subjugation of Aboriginal and Torres Strait Islander communities (an ongoing act of 

colonisation)439. These research processes and outputs are culturally unsafe, colonising, create 

harm and highlight the continual, ongoing power dynamics in this research space439, 440. This 

thesis has resisted white possessive logic, engaging knowledge interface and decolonisation 

methodologies in research projects in Chapters 4, 5, 6 and 7. These methodologies and 

employed research methods have acted to challenge and counteract the disciplinary 

knowledge in this area, working against subjugation. This has not been without struggles and 

challenges against both whiteness and the discipline and this experience is captured further in 

my reflections.  
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8.3 Strengths and Limitations   
This thesis has exposed the significant depth and intensity of health inequities impacting on 

Aboriginal and Torres Strait Islander children who sustain an acute burns injury. Additionally, 

the exploration of OOPHE has provided insight into how health inequity manifestations impact 

on Aboriginal and Torres Strait Islander families and the complexities of measuring this 

manifestation. A substantial strength of this work was the research methodology employed, 

knowledge interface methodology. By weaving a research interface (Chapter 3), this ensured 

that Indigenous knowledges were employed alongside Western quantitative knowledges. This 

is a real first in the area of injury epidemiology and is likely to challenge the white possessive 

logic in this space. Another strength of this research is the number of Aboriginal people who 

have contributed to it; this body of work was undertaken by an Aboriginal researcher, 

supported by an Aboriginal supervisor, Aboriginal Chief Investigators and reference group 

members of the Coolamon study and other Aboriginal doctoral students. This has assisted in 

ensuring that the four principles of knowledge interface methodology: mutual respect, shared 

benefits, human dignity and discovery were met. Additionally, while the focus of this study was 

on burns injuries, the outcomes from this research are likely to be transferable across multiple 

illnesses and injuries and First Nations communities globally.  

 

However, this body of work is only a drop in the ocean in terms of what needs to be done and 

what needs to change, and as such there are limitations to the research. Apart from Chapter 6, 

which was a scoping examination, the majority of this research is quantitative. As such, a 

quantitative focus only captures the numbers of the narrative. There is a whole body of 

qualitative work which needs to be undertaken to broaden and contextualise the 

understanding of health inequities and their impact on Aboriginal and Torres Strait Islander 

family’s whose child has sustained an acute burns admission.   

 

The BRANZ captures data from seventeen reporting hospitals in Australia and New Zealand, all 

of which are tertiary facilities and not all of these hospitals have been reporting for the same 

 
Recommendation 7 

Research with Aboriginal and Torres Strait Islander children and families must focus on 

the sovereign health and well-being rights of First Nations Australians. Research 

processes and agendas require radical change, to shift power dynamics and remove 

impacts of white possessive logic.  
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amount of time. This research does not reflect the experience of Aboriginal and Torres Strait 

Islander families who have been treated at primary or secondary healthcare facilities for their 

burns injuries. Additionally, this research focussed on initial acute burns injury admissions only, 

therefore this research only captures one treatment point in time - the initial admission. It 

does not reflect the experience of multiple admissions or rehospitalisation which are common 

in the treatment of severe acute burns injuries. 

 

The BRANZ is a Western biomedically constructed epidemiological repository, where colonial 

constraints and whiteness are present and unacknowledged 83, 330. While knowledge interface 

methodology has been employed, allowing for an Indigenous Knowledge focus, this bias is a 

limitation for studies in Chapters 5 and 6. Additionally, registries of this type are predisposed 

to under-reporting and identification of Aboriginal and Torres Strait Islander children 63, 354. 

This is a limitation of the research conducted in Chapters 5 and 6 of this thesis.  

 

The work surrounding OOPHE in Aboriginal families is preliminary, with a very small pool of 

study participants for both Chapters 6 and 7. A better appreciation of the nuanced effects of 

financial burden, thrust upon Aboriginal families through OOPHE, is needed across a range of 

illnesses, injuries and life courses. Further work is required, with a much larger participant 

group, to obtain a comprehensive understanding of the nuanced and multi-dimensional 

impacts of OOPHE. This may take the form of a large longitudinal-based study with Aboriginal 

and Torres Strait Islander families. This work should include determining the most appropriate 

ways to measure and assess OOPHE with Aboriginal and Torres Strait Islander families. The 

research provided in Chapters 6 and 7 of this thesis provides essential outcomes and a solid 

foundation for future research.   
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8.4 Personal Reflection  
“I don’t have hope, I think you create hope”. 

Nakkiah Lui444 

Aboriginal actor, writer and comedian 

Co-writer and star of Black Comedy 

 

When I was in primary school I have this memory of telling my parents I wanted to be a vet 

when I grew up. My mum responded by telling me that vets were smart people, they went to 

university and had to be very good at maths, perhaps I should think about something else. 

Now, before you jump to the conclusion that my parents were terrible people for not telling 

me to reach for the stars, let me give you a little context here. I was brought up in rural 

Australia, people didn’t go on to study at university unless they came from one of the rich 

farming families or businesses. We were not rich, no one had really gone to University in my 

family, so this was not the reality for a young Aboriginal girl. Funny thing is, turns out I was 

alright at maths and science at school. In high school I had my heart firmly set on becoming a 

biomedical engineer because I wanted to make prosthetics for individuals who had lost limbs 

through diabetes as it was something that had impacted my family tremendously. However, in 

my final year I have the memory of one of my teachers telling me to give up, I wasn’t good 

enough to get in to university, perhaps I needed to set my sights on something a little lower. 

After all, how many Aboriginal engineers were there in Australia?  

 

In March 2006 I graduated from biomedical engineering, a double degree in science, 

engineering with honours. As an undergrad I volunteered each summer to be a peer mentor at 

the Indigenous Australian Engineering Summer Schools, held at the University of New South 

Wales at that time. I had the privilege of mentoring 100+ Aboriginal and Torres Strait Islander 

high school students. Telling them to reach for the stars, that they could achieve anything they 

wanted to and to not let anyone tell them they couldn’t. So many students who I had the 

privilege to mentor have gone on to become amazing professionals across a wide range of 

fields. I am still involved with engineering through the Indigenous Engineering Group Executive 

and Engineering Aid. During my studies and these experiences I felt drawn to the tertiary 

academy, with an interest in being a balanced academic in both teaching and research. It was 

always my intention to work in injury and rehabilitation research, to use my skills to improve 

health outcomes for Aboriginal and Torres Strait Islander communities. I started my academic 

career early on in the tertiary space, often being mistaken as a student at staff meetings. Like 
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so many Aboriginal academics starting off in the academy, I was exploited. My role became 

very firmly stuck in teaching, administration, student admissions and support. There was no 

room to start my injury research desires; additionally, there was no support to assist me in 

doing this.  

 

Time went on …. a dear friend moved back from the West, a friend who I always knew would 

supervise my PhD. I married my partner in crime, started a family, and it was at this point that 

things changed; the time was right for me to go on this journey. Some would say the stars 

aligned, or the ancestors had spoken. Now I am here, nearing the end of my journey, so much 

has occurred both personally and professionally that I am speechless … do I even recognise my 

reflection at the beginning, or of that young girl who wanted to be a vet?  

 

“I am a child of the Dreamtime People 

Part of this land, like the gnarled gumtree…” 

 

“..I’m the snow, the wind and the falling rain 

I’m part of the rocks and the red desert earth 

Red as the blood that flows in my veins 

I am eagle, crow and snake that glides” 

Spiritual Song of the Aborigine (sic.)  

by Hyllus Maris  4(p. 2)  

 

Yes, I am currently recognised as an emerging Aboriginal researcher in injury. But it is so critical 

to point out that I am Aboriginal first and researcher second. This is something that can never 

be changed. It is so important as it is also part of the way that I conduct myself, my value 

system, the way that I approach and do business in research and teaching. My experiences as 

an Aboriginal person doing a doctorate are like so many other Aboriginal academics in this 

space - the similarities are almost identical in nature. This is hard because the reality hits - that 

in Australia we have so far to come in this space.     

 

When you first enter the higher degree tertiary education program, it is so exciting. You have 

this fantasy that you are moving into a highly intellectual and learned space, one where 

whiteness, racism, bullying and discrimination do not exist, because everyone gets it!! Such a 

lovely fantasy, which doesn’t last too long. What you do learn is that whiteness and 
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racism…well, they are insidious and invisible, especially to the perpetrator (who generally feels 

they hold all the knowledge, or are the victim). Racism and whiteness also love coming out to 

work when power structures and politics are at play. The worst case I experienced was the 

racism and bullying from a professor on one of my studies. I was directed by my primary 

supervisor to bring this professor on as an author on my manuscript for this study, which I of 

course did. The result was months of back and forth feedback on my manuscript. The feedback 

was bullying in nature, demonstrating a lack of knowledge of Aboriginal and Torres Strait 

Islander health, but also no reflexivity on their behalf. The comments really highlighted the 

power dynamics at play and the grips of white possessive logic in this area. This time was 

emotionally hard and traumatising for me; first as an Aboriginal person, I was being constantly 

attacked, being put down; with insinuating undertones that I had no idea what I was doing, 

that I didn’t belong in this space, that I was not good enough. All at a time when I was trying to 

train and learn to be a researcher. It is this experience that triggers the internalised racism and 

bullying in your head, those dark voices, ‘you are not good enough’, ‘you do not belong here’, 

‘you got no idea’ and ‘just drop out’. I drew support from my Aboriginal colleagues during this 

time, and my husband. As the situation escalated, it took my Aboriginal supervisor to step in to 

address the situation and the constant attacks.  

 

“As Aboriginal people … We often have to wear the prejudices of those we are working 

with as well as bear the brunt of educating them”. 

Associate Professor Tamara Mackean 

 

The result of this situation was that this professor came off the paper, but there was no 

admission or reflection on their behalf as being an instigator of bullying or racism, which is sad 

as it demonstrates a lack of growth on their behalf. What is concerning is that this professor 

could continue to engage and publish in the space of Aboriginal and Torres Strait Islander 

health and instigate this inappropriate behaviour, behaviour that works against the National 

Health and Medical Research Council guidelines for engagement in Aboriginal and Torres Strait 

Islander health research. While I will forever be thankful to Tamara for stepping in and calling 

this situation out for what it was, she was the only person who did this. My only Aboriginal 

supervisor had to stand up for my rights as an Aboriginal student. Hopefully in the future this 

will change, where non-Aboriginal supervisors, regardless of friendships or relationships, will 

be able to stand up for the rights of their Aboriginal students and call out academics on their 
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bullying and racist behaviours, rather than making excuses and supporting their poor and 

unprofessional behaviour.  

 

Unfortunately, these experiences build up and provide an additional burden through the 

vicarious trauma that we experience as Aboriginal researchers. Vicarious trauma, is described 

by Aboriginal researcher, Anne-Marie Eades, “through which the therapist’s inner experience is 

negatively transformed through empathic engagement with clients’ traumatic material” 445(p.2). 

While some may reflect that this occurs more commonly in qualitative research, the 

experience can also be real for quantitative research. Even in the data sets that I work with, 

each of those numbers represent an Aboriginal and/or Torres Strait Islander child who has had 

their health and well-being impacted upon. Also, I am tired of reading journals which have 

been undertaken by non-Aboriginal research teams, making grave generalisations and analyses 

on our data. These experiences are part of the vicarious trauma that I have experienced. The 

most challenging vicarious trauma that I experienced was after Yarning sessions with 

Aboriginal families about OOPHE. Families openly shared their family’s burns injury story with 

me, the pain and grief so evident. The emotions, feelings of distress from their lived 

experience, in parts, so closely resembled those of my own growing up. That pitted feeling of 

hopelessness, that you could not change or make things right for these families was sickening, 

because you had visions that this was never going to get better. During this time, I used 

reflexivity as a tool to help work through my feelings and emotions, and to stop personal 

triggers. Often, I would have a yarn with the other Aboriginal PhD students on the Coolamon 

study, or my Aboriginal work colleagues at Flinders University. Even if just a debrief, or working 

through the triggers; in these ways we looked after each other, working through our vicarious 

trauma together.  

 

“I am the river, softly singing 

Chanting our songs on my way to the sea 

My spirit is the dust-devils 

Mirages, that dance on the plain”. 

Spiritual Song of the Aborigine (sic.)  

by Hyllus Maris  4(p. 2)  

 

Before starting my PhD journey, I was accepted to attend the inaugural Indigenous PhD 

Familiarisation Program, run by the Poche Centre at the University of Melbourne. This was a 
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truly amazing experience. I met a range of Aboriginal students who wanted to start the PhD 

journey. We also were mentored by inspiring Aboriginal and Torres Strait Islander academics 

and leaders: Professor Marcia Langton, Professor Ian Anderson, Professor Kerry Arabena, 

Professor Shaun Ewen, just to name a few. They gave us so much time, sharing their PhD 

stories and journey, reinforcing that our standpoint and identity as an Aboriginal person was 

important, that it counted and will always be part of the research work that we do. 

 

One of the most beautiful journeys that I was able to go on for my PhD was the development 

of my own research methodology – using weaving as an approach to create a knowledge 

interface for my studies. Having the time to sit, read and draw on the work of other Aboriginal 

and Torres Strait Islander scholars was so important for the development of my standpoint, 

but also for providing me with the strength that I needed for this journey. I was also lucky 

enough to attend a week-long workshop on Indigenous research methodologies run by 

Associate Professor Simone Ulalka Tur (PVC-Indigenous) and Dr Ali Gumyilla Baker at Flinders 

University. This program was all-inspiring and so important in building my strength, resilience 

and sovereignty as an Aboriginal researcher. They also provided me with the tools of 

resistance, to enact against the status quo of quantitative research and the academy.   

 

“Through the rainforest that clings to the mountainside 

I awakened here when the earth was new 

There was emu, wombat, kangaroo 

No other man of a different hue 

I am this land 

And this land is me”. 

Spiritual Song of the Aborigine (sic.)  

by Hyllus Maris  4(p. 2)  

 

My PhD journey has probably taught me more about myself than I realise. Yes, I have learnt 

skills to become a researcher, but I have also learnt a lot about myself. When I think back now 

to that girl who was discouraged to become a vet and engineer. What I hope I have been able 

to show her is that we are not a deficit discourse or narrative. This is not who we are as 

Aboriginal people and it should never, ever be used to define our identity. As Aboriginal people 

we are strong and resilient, we can create a path and journey for wherever we would like to 
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go, but in creating that path, we must create it well so that others can easily follow and extend 

it. 

 

8.5 Concluding Remarks   
This thesis provides the first detailed quantitative health inequity analyses of acute burns 

injuries in Aboriginal and Torres Strait Islander children. Additionally, this thesis also provides 

the first scoping exploration of OOPHE, a health inequity manifestation, impacting Aboriginal 

and Torres Strait Islander families with extensive hospital LOS for their child’s acute burn 

injury. A fundamental strength of this research is the engagement with the knowledge 

interface methodology, through weaving a research interface. This methodology has ensured 

that both Indigenous knowledges and Western quantitative research knowledges have been 

used in a partnership focussed on honesty, ethical conduct, mutual respect and protection, so 

that research outcomes are there to benefit Aboriginal and Torres Strait Islander communities. 

As such, this thesis provides the most up to date and relevant information on burns injuries 

from an Aboriginal perspective, which will significantly advance knowledge and understanding 

in the space of burns, and injuries more broadly, in Aboriginal and Torres Strait Islander 

children. 

 

The outcomes from this thesis present a range of health inequity impacts on Aboriginal and 

Torres Strait Islander children and families facing treatment for burns injuries. This includes 

remote residency, lower SES (from ongoing colonisation), increased burns severity (full 

thickness depth, bacterial infection) and a median hospital LOS four days longer than other 

Australian children. These factors, along with treatment options (split skin graft, debridement, 

allied health intervention), flame burns and high %TBSA are prognostic factors increasing 

hospital LOS for Aboriginal and Torres Strait Islander children. All are proportionally greater in 

Aboriginal and Torres Strait Islander children when compared to other Australian children, 

highlighting the clear and inadequate health inequities impacting Aboriginal and Torres Strait 

Islander children and their families.  

 

The collective amalgamation of these health inequities manifests in many ways, such as 

OOPHE, which only serves to cause further marginalisation and disenfranchisement of 

Aboriginal and Torres Strait Islander families. Aboriginal families are impacted financially 

through OOPHE for their child’s burns injury treatment and rehabilitation. Contextualisation of 

these health inequities, their manifestation and the unique and different needs of Aboriginal 
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and Torres Strait Islander children and their families must be integrated into prevention and 

educational programs, clinical guidelines, treatment and rehabilitation programs and 

government policy. Additional support mechanisms must be considered so that Aboriginal and 

Torres Strait Islander families can receive the best possible care for their child’s burns injury, 

but not at the risk of further marginalisation, financial hardship or poverty. 

 

While focussed on burns injuries in Aboriginal and Torres Strait Islander children, this body of 

work identified that power dynamics, such as white possessive logic, fundamentally control 

knowledge in this space. This body of work has resisted falling into this invisible, normalised 

framework of research, instead providing a different narrative, imbedded in Indigenous 

knowledges. However, within this work, it was further identified that principles working 

towards Indigenous Data Sovereignty in burns research were not apparent. Radical change is 

required by government and Western epidemiological data repositories collecting data on 

Aboriginal and Torres Strait Islander communities. I have provided suggestions on how 

Indigenous Data Sovereignty could be achieved in this space, from governance representation 

through to treatment coding. This also extends to quantitative measurement tools used in 

Aboriginal and Torres Strait Islander families. Modification of pre-existing tools designed 

around Western biomedical constructs and understandings are not appropriate. I recommend 

that quantitative measures be developed with Aboriginal and Torres Strait Islander families 

from the outset, so that they can include important contextual factors for Aboriginal and 

Torres Strait Islander communities. 
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Appendix A: Patient inclusion process for BRANZ data (Chapter 4 and 5). 

 

 

 

 

BRANZ Data 
Children <16 years of age 

8984 patients 

Acute Admission 
8923 patients 

Transfer or Readmission 

61 patients 

 

Admission Hospital 

1617 patients 

- NZ Hospitals 1615 

- No Hospital Record 2 

Australia Only 
7306 patients 

Ethnicity Only 
6993 patients 

Recorded Ethnicity 

313 patients 

No Ethnicity or No Oceanian* Record  

Other Removals 

13 patients 

Overseas postcode 2  

Record Duplications 11 

Eligible Data Set 
6980 patients 

Figure B.1: Patient inclusion process for BRANZ data. 

*Oceanian variable in BRANZ is a patient’s cultural affiliation, defined as where a patient 

feels that they belong (19).   
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Appendix B: Variables extracted and created from BRANZ data (Chapter 4 and 5). 
 

Variable Source Definition 

 Items (ICD-10-AM or Items) 

PROGRESS-Plus  

 Place of Residence, Race/ethnicity, Gender, 
Socio-economic status, All Socio-economic 
position, Age.  

BRANZ Equity framework, which provides factors 
which contribute to unequal health status 103, 

179. Note -  PROGRESS-Plus was used for 
variables of: Gender, Age Range, ARIA, SES. 

Gender 

 Male, Female, Intersex/indeterminate BRANZ Socio-cultural identity as reported in the 
BRANZ 184 

Age 

 Presented as a range BRANZ Age range, which the child falls into, as 
reported in the BRANZ.  

Accessibility/Remoteness Index of Australia (ARIA)  

 RA1 Metropolitan, RA2 Inner Regional, RA3 Outer 
Regional, RA4 Remote, RA5 Very Remote.  

BRANZ 
ABS 

Accessibility/Remoteness Index of Australia. A 
geographical classification, based on the 
population size of a postcode to major centres 
333, 334. 

Socio-economic Status, Socio-Economic Indexes for Area (SES)  

 1-2 Very Low SES, 3-4 Low SES, 5-6 Medium SES, 
7-8 High SES, 9-10 Very High SES 

BRANZ 
ABS 

Australian Bureau of Statistics measures, which 
positions postcodes on socio-economic 
advantage and disadvantage over a 10-point 
scale 334, 446. 

Length of Stay (LOS) in Hospital 

 Continuous variable BRANZ Day of admission to day of discharge.  

Injury Cause 

 Scald, Contact, Flame, Friction, Other (electrical, 
chemical, no cause of other) 

BRANZ Cause of the burns injury as reported in the 
BRANZ. 

Percentage Total Body Surface Area (%TBSA) 383 

 T31.00 BRANZ 
ICD-10-AM 

Burn < 10 %TBSA  

 T31.10, T31.11 Burn 10 - 19 %TBSA 

 T31.20-T31.99 Burn > 19 %TBSA 

Burn Depth 383, 447  

 T20.1, T21.10-.19, T22.10-.12, T23.1, T24.1, 
T25.1, T26.1, T27.1, T28.1, T29.1, T30.1 

BRANZ 
ICD-10-AM 

Superficial Thickness  

 T20.2, T21.20-.29, T22.20-.22, T23.2, T24.2, 
T25.2, T26.2, T27.2. T28.2, T29.2, T30.2 

Partial Thickness 

 T20.3, T21.30-.39, T22.30-.32, T23.3, T24.3, 
T25.3, T26.3, T27.3, T28.3, T29.3, T30.3 

Full Thickness 

Bacterial Infection 383 

 B95.0-B95.5, B95.41, B95.42, B95.48 BRANZ 
ICD-10-AM 

Streptococcus Infection 383 

 B95.6-95.8 Staphylococcus Infection 

Burn Dressing 383 

 30010-00 BRANZ 
ICD-10-AM 

< 10 % Body Surface Area 

 30014-00 ≥ 10% Body Surface Area 

Burn Debridement 383 

 90686-00 BRANZ 
ICD-10-AM 

Nonexcisional 

 30017-01, 30020-00 Excisional  

Split Skin Graft 383 

 45406-00 BRANZ 
ICD-10-AM 

> 3 % Body Surface Area 

 45409-00, 45412-00, 45415-00, 45418-00, 
45460-00, 45464-00, 45468-00, 45471-00, 
45474-00, 45477-00, 45480-00, 45483-00 

≤ 3 % Body Surface Area 
(grafting as ≤ 3% includes 3-6, 6-9, 9-12, 12-15, 
15-20, 20-30… > 80%) 

Allied Health Intervention 383 

 95550-02, -03 BRANZ 
ICD-10-AM 

Occupational Therapy or Physiotherapy 

 95550-01, -10 Social Worker or Psychology 
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 95550-00, -05, -06, -08, -09 Dietetics, Speech Pathology, Audiology, 
Prosthetics and Orthotics, or Pharmacy 

Table D.1 – Variables extracted and created from data source with their definitions. 
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Appendix C – OOPHE Study Participant Information (Chapter 6) 

C.1 Participant information Sheet  
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C.2 Participant Consent Form  
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C.3 Yarning Script  

 

Hi, I’m Courtney and am a PhD student from The George Institute for Global Health working on 

the Coolamon study. Thank you so much for wanting to be part of my small study, looking at 

costs in burns care. The Coolamon Research Assistant (insert name) would have given you a 

Participant Information sheet to have a look through and discuss with your family. Just to go 

over this information a little, I am hoping what I get from this interview, will help the research 

team learn more about how much burns treatment for your child is costing you, out of your 

own pocket. This information is going to develop a survey tool to record this information, only 

for Aboriginal and Torres Strait Islander families. At the moment in Australia there is no survey 

tool that does this for our mob. By learning more about the costs and how it affects your 

family, hopefully we can create change in the future so healthcare won’t cost as much.    

 

A little bit of time has passed since you spoke to (RA name) and signed the consent form. Do 

you have any questions or concerns about participating in this small study? 

 

We are going to start the study in a minute, but I want you to know that you can stop this 

interview at any time, just let me know. If you feel uncomfortable or are not happy with any of 

the questions, please let me know as well. Because at the end of the day we want to have a 

survey tool that families feel comfortable filling out.  

 

The interview will could take up to an hour of your time and hopefully we will just be having a 

bit of a yarn around all of this stuff. So I can look at all the information later I need to record 

this study and am going to start recording now.  

 

1. In our families, we have various roles and responsibilities. What are some things that you 

are or you feel responsible for in your life? 

Rephrased version: Family life is busy, especially when you have little ones or you’re caring 

for older family. What are some of the things that your family relies on you for or things 

they expect you to do?  

 

2. Even with Medicare, private health insurance, close the gap, healthcare is still expensive in 

Australia. How easy or difficult has it been for your family to access appropriate and 

affordable healthcare (services, allied health, medication)? 

a. Follow up - what are some of the barriers or difficulties you and your family have 

faced in accessing treatment? 

Rephrased version: Not all of our healthcare is covered by the government and sometimes 

we have to pay money for healthcare or healthcare items such as medicine out of our own 

pocket.  Thinking about this and some of the costs you have had to pay, how easy or hard 

has it been for you or your family to get all of the healthcare you need, such as medicine, 

following up at the doctors or specialist appointments?   

 

3. How have extra healthcare costs, such as medications or bandages from the pharmacy, or 

transport to and from hospital, impacted on you and your family with your child’s burn 

care? 
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Rephrased question: Thinking about your little one’s burn now and all of the treatment 

they have had to have, what type of things have you had to purchase out of your own 

pocket for them? Has this meant that you haven’t been able to get other things you or 

other family members might need? 

 

4. Sometimes money can get very stretched for families, especially when bills come in, doing 

grocery shopping because you have a full house, for birthdays, or even funerals. In times 

like this what are some of the things you and your family do to get through these times?    

Rephrased question: Food, bills, helping family out means money can go quickly and it can 

seem like sometime between pay days. What are some of the things you and your family 

do to get by when you’re stuck waiting for pay day? Have you had to do this for your little 

one’s burns care? 

 

5. I am going to provide you with a survey which was created in Australia to record some of 

the things we have been talking about today. What I would like to do now is go through 

each of the questions in Section D, Section E, and Section F (Attachment 10 – Essue 

Survey). 

a. What do you think about this question? Is it comfortable or uncomfortable? 

b. What don’t/do you like about this questions?  

i. How would you change it to make it better? 

Rephrased question: So in your participant sheet and I mentioned before there is a survey tool 

in Australia that has been made to record some of these questions around healthcare costs. 

You would have been given a copy of this when you signed the consent. I want to talk about the 

questions in this survey question now.  

A. What do you think about this question, do you like it or not? 

B. What do you like/not like about this question? 

C. What do you think could make it better? 

 

This brings us to the end of our interview. Is there anything else you would like to say about 

OOPHE that we haven’t talked about today? 

 

I would really like to thank you for giving me your thoughts today on this really important 

matter. I wish you and your family all the best with the on going burns care for your child.  
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Appendix D – OOPHE Survey & Expert Panel Documents (Chapter 7) 

D.1 Expert Panel Invitation 
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D.2 Expert Panel Instructions 

Survey Instructions for Content Experts 

 

Please save a copy of this excel spreadsheet which you can email back to me with your results.  

 
The survey is located on the Questions tab in the excel names SURVEY OOPHE for Experts  

 

You can rate each of the questions, by selecting an option from the drop down menu  

 
 

If you select option 2 or 3, there is a section for you to comment on how this question should 

be modified or why it is not suitable. 
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If you forget which theme the question relates to you can move right with the cursor to check 

 
 

All of the themes which were drawn from the yarning session can be found on the ‘Themes’ 

tab 

 
 

A larger description of these themes can be found under the ‘OOPHE Study Phase 2’ 

document.  

 

If you have any questions, concerns or problems with the excel sheet, please contact me at 

your earliest convenience.  
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D.3 OOPHE Survey 
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D.4 Item Refinement Diagram for EFA  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OOPHE Survey 

n = 168 items  

 

OOPHE Survey 

n = 120 items  

 

Not OOPHE Specific 

n = 48 items  

 

OOPHE Survey 

n = 80 items  

 

Missing Data > 50% 

n = 40 items  

OOPHE Survey for 

EFA 

n = 62 items  

n= 8 Continuous 

n = 29 Ordinal 

n = 25 Binary 

 

Polychoric Assumptions Concerns   

n = 18 items  

i.e. n = 2 Missing Data (<18%)(binary only) 

      n = 15 Skewed/no convergence 

 


