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ABSTRACT

Background: Despite known inequalities, little is understood about the burden and
healthcare experiences of Aboriginal and Torres Strait Islander children who sustain a
burn injury and their families.

Methods: The Coolamon Study recruited parents and carers whose children (aged <16
years) were Aboriginal and / or Torres Strait Islander children and had presented to burn
units across four Australian states, New South Wales (Sydney), Northern Territory
(Darwin), Queensland (Brisbane, Townsville) and South Australia (Adelaide), between 2015
and 2018. Consent was obtained and carers completed baseline and subsequent interviews
at 3, 6, 12 and 24 months. Data were collected on the injury event, patient care and safety,
sociodemographic factors, health related quality of life (PedsQual), and psychological dis-
tress (Kessler K-5).
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Results: Of the 208 participants, 64 % were male; 26 % were aged less than 2 years and 37 % aged
2-4 years. The most common burn mechanisms were scalds (37 %), contact (33 %) and flame
burns (21 %), with more severe burns and flame burns occurring in rural and remote settings.
Most carers rated their child’s care as either excellent or very good (82 %). Family distress,
measured by the K-5, lessened over the 24 months, however the changes were not statistically
significant. While 77 % of carers reported that they received enough information, 18 % reported
they would have liked more, and 3 % reported no information was provided before treatment.
Parents described mixed access to information about the types of support available to them,
such as accommodation, meals, travel or cultural support.

Conclusion: Data from this cohort provide rich new information about risk factors and care
received from point of injury through to rehabilitation for Aboriginal and Torres Strait
Islander children with burns, providing unique insights into what is needed for appro-
priate, culturally safe care.

© 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC

BY license (http://creativecommons.org/licenses/by/4.0/).

1. Background

Burn injuries in children can be debilitating, potentially leading
to lifelong disability and mental health conditions [1-3]. Globally,
burn injury deaths occur in 2.5 per 100,000 children each year [4]
however, deaths form only part of the burn injury burden: for
each death many more children experience long hospitalisations
for their burn injury. Inequities exist for burn injuries [5,6], with
greater burden on children from low socio-economic areas, those
in substandard living conditions or families experiencing job
loss [7].

First Nations children globally are also over-represented for
burns injuries [8-12]. In this paper we define First Nations people
as the original inhabitants of a land; we do so recognising the
sovereignty and diversity of all First Nations peoples. First Na-
tions children are impacted further through ongoing impacts of
colonisation, from child removal, loss of traditional lands, and
institutional and overt racism, creating significant social and
wellbeing hardship globally. In Australia and New Zealand, burn
injuries in children account for nearly a third of all burn injuries,
with First Nations children (Aboriginal and Torres Strait Islander
children in Australia and Maori in New Zealand) being dis-
proportionately impacted [8,13,14]. This overrepresentation re-
flects embedded health and social inequities experienced by
colonised peoples [1,8].

Despite inequities in burn injuries, to date we have very little
information detailing the burn care experiences and outcomes of
First Nations children globally. Improved understanding of the
injury event, healthcare experiences and outcomes for
Aboriginal and Torres Strait Islander children could inform pre-
ventive and treatment strategies. This would ensure such stra-
tegies are appropriately tailored to better reflect the health needs
of Aboriginal and Torres Strait Islander children and families.
Previous Australian studies have largely described burn injury
burden from routinely collected state or territory datasets with
no exploration of patient or family experiences [9-11,15,16].
Understanding patient experience is key to providing quality,
safe and responsive care, which redresses inequities in treat-
ment and outcomes.

The Coolamon Study was established to describe burn
injury burden, access to care, and outcomes among
Aboriginal and Torres Strait Islander children in Australia

and to inform appropriate models of care [17]. This paper
describes the characteristics of participants enrolled in the
Coolamon Study, including the burn injury, clinical care and
impact of the burn injury on children and their families.

2. Methods

The study design and methods have been previously re-
ported [17]. Wherever possible, the study has applied best
practice approaches for research methodologies and
methods in Aboriginal and Torres Strait Islander research
[18-20]. We have reported the study and findings according to
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines, cohort studies exten-
sion [21].

2.1. Governance

An Aboriginal Governance Committee was established,
comprising of representatives from Aboriginal Community-
Controlled Organisations, government stakeholders, patients
and/or Aboriginal people with lived experience of burn injury
and Aboriginal members of the investigative team. The
Aboriginal governance committee was central in informing
the Coolamon study’s design, conduct, interpretation, and
policy translation to ensure a continued focus on meaningful
community outcomes.

2.2. Design

2.2.1. Recruitment and eligibility
The study included five Australian tertiary burn units across
four states: New South Wales (The Children’s Hospital,
Westmead, CHW); Northern Territory (Royal Darwin
Hospital, RDH); Queensland (Townsville Hospital, TH and
Queensland Children’s Hospital, QCH, Brisbane); and South
Australia (Women'’s and Children’s Hospital, WCH, Adelaide).
Aboriginal and Torres Strait Islander children aged > 16
years and their carers were eligible to participate if they
presented to one of the participating services or were re-
ferred for burn injury treatment. At each participating site,
nursing or allied health staff reviewed emergency or ward
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admission data to identify eligible participants and commu-
nicated this to the Coolamon study research assistants. The
research assistants, the majority of whom were Aboriginal or
Torres Strait Islander research staff, approached eligible fa-
milies and, through an informed consent process, invited
them to participate in the study.

Research assistants obtained consent from parents or
guardians, and children who were 12-16 years of age or
where their parent or guardian deemed them suitable to
participate in the consent process. Carers were given the
opportunity to discuss participation in the study with family
members prior to signing the consent forms. Interpreters
were available if required across locations. Recruitment took
place between April 2015 - January 2018.

2.2.2. Questionnaires

The questionnaire was developed by the investigator team,
including research assistants in consultation with the
Aboriginal Governance Committee. Participant and family
socio-demographic characteristics, and questions about fa-
mily disruption and family structure were adapted from
previous surveys including: the NSW Population Health
Survey [22] and the Western Australian Aboriginal Child
Health Survey [23]. Burn injury diagnoses, treatment and
other relevant clinical indicators were extracted from patient
medical records. At the time of project commencement, no
validated quality of life tool had been developed specific for
Aboriginal and Torres Strait Islander children. Post-burn
Health Related Quality of Life (HRQoL) was therefore mea-
sured through a multidimensional modular approach using
the PedsQL 4.0, which has been psychometrically assessed in
other Australian children [24,25]|. Parental trauma was as-
sessed through the Kessler 5 (validated in Aboriginal and
Torres Strait Islander peoples) [26]. Information was also
collected in open-ended responses about first aid, travel re-
lated to treatment, family disruption, out of pocket health
expenses and experiences related to care received.

2.2.3. Data collection

Data were collected and managed using REDCap electronic
data capture tools hosted at The George Institute for Global
Health [27,28].

2.2.4. Baseline interview

Information collected at the baseline interview included
basic socio-demographic data (age, place of residence, mea-
sures of family structure, parental employment status and
education), the burn injury and burns first aid treatment
(type, time from injury and duration), the timing of treat-
ment, and mode and timing of transportation to hospital.

2.2.5. Follow-up interviews

Follow-up interviews with the parents/carers were conducted
at 3, 6, 12, and 24 months post-injury. Data were collected on
care received (and out-of-pocket costs) since the last inter-
view, PedsQl HRQoL [25], pain, itch, and return to school.
Parents/carers were asked to complete measures as outlined
above along with psychological distress for themselves (K-5),
and questions on disruptions to family or employment due to
treatment or caring needs.

2.3. Clinical data

Research assistants at each study site extracted information
from the hospital medical record. Data included variables
submitted to the Burn Registry of Australian and New
Zealand (BRANZ) registry such as date of burn, external cause
and context of injury, percentage of total body surface area
affected (%TBSA), depth of burn, anatomical location of burn,
referring agency, mode of patient transfer, operative proce-
dures, admission/length of stay to intensive care units, dis-
charged destination, outpatient visits, including specificity
and frequency of services (e.g. occupational therapist, psy-
chologist, Aboriginal Health Worker, access to interpreter
services), and scar management.

2.4. Analysis

Descriptive statistics were used to report the cohort’s in-
dividual and family demographics, burn injury event, treat-
ment at baseline and impact of injury. Sub-group analyses
were conducted on recorded burn injury outcomes (itch,
scarring and quality of life) among children with a burn in-
jury of at least 10 % TBSA.

For the PedsQl and K-5 analyses, the data distribution for
the PedsQl and the Kessler 5 was skewed, making transfor-
mation to the normal distribution not possible. Data analyses
were conducted using STATA/BE 17.0 and SAS.

Open-ended responses to questions regarding parents’/
carers’ perceptions of the child’s care were analysed using a
qualitative descriptive approach [29].

2.5. Ethics

We obtained approval from the following ethics committees
(Table 1).

3. Results
3.1. Participants

A total of 208 children (64 % (n = 133) were male and 37 %
(n =77) were aged 2-4 years) and their families were enrolled
in the study. Fig. 1 shows retention rates across the five
timepoints.

Participants’ characteristics and demographics are in
Tables 2 and 3. Majority of the children had excellent health
prior to injury, with two-thirds of carers reporting their chil-
dren having no previous chronic health condition (66 %,
n =138), while 29 % (n =60) reported one prior health condi-
tion and 5 % reported at least two conditions. Almost three in
five carers (60 %, n = 125) reported low levels of psychological
distress on the K-5 scale; however, 12 % (n = 25) reported high
to very high levels of distress at baseline (Table 3).

At baseline, family functioning was reported as high to
very high on the family functioning scale with the most po-
sitive responses (‘very much’ or ‘quite a lot’) being “People in
our family are accepted for who they are” (87 %, n = 180). Four
in five families (81 %) spoke English as their main language at
home and 7 % (n =15) spoke either Kriol or an Aboriginal or
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Table 1 - List of Ethics approvals for the Coolamon Study.

State Ethics Committee Approval Number

NSwW Aboriginal Health & Medical Research Council Ethics Committee (EC00342) 971/13

NSW Sydney Children’s Hospitals Network Human Research Ethics Committee (EC00130) HREC/13/SCHN/440

SA Aboriginal Health Research Ethics Committee (EC00185) 04 —14 -572

SA Women’s & Children’s Health Network Human Research Ethics Committee (EC00197) HREC/14/WCHN/65

SA Flinders University - Social and Behavioural Research Ethics Committee OH-00065

NT Central Australian Human Research Ethics Committee (EC00155) HREC-14 —-253

NT Human Research Ethics Committee of Northern Territory Department of Health and Menzies School of HREC/2014 —2214
Health (EC00153)

QLD Children’s Health Services Human Research Ethics Committee (EC00175) HREC/14/QRCH/328

QLD Human Research Ethics Committee, JCU Clinical School HREC/14/QTHS/209

QLD The University of Queensland Medical Research Ethics Committee (EC00179) 2014001541

National Department of Health Human Research Ethics Committee (EC00106) 39/2014

Baseline 208 (100%)
191 Jr

3 months 191 (91.8%)
141

L

6 months 149 (71.6%)
125l

12 months 29 157 (75.5%)
141 l

14 |16
24 months 174 (83.7%)

Fig. 1 - Flowchart of participant follow-up rates from
baseline to 24 months.

Torres Strait Islander language. A little over half carers had
three or more children aged < 16 years living in the house-
hold (52 %, n =108). Despite the hospitals being in major ci-
ties, three in five children (59 %, n = 122) were from regional
or remote areas (Table 3).

3.2 Injury event

Table 4 describes the burn mechanisms and initial care. Burn
size was mainly less than 10 % TBSA (73 %, n=151), with 7
children (3 %) reporting a major burn of at least 20 % TBSA.

Burn injury mechanism differed by geographical remote-
ness (Fig. 2), with children from remote and very remote
areas mostly experienced flame and scald burns (33 %, n=14
for each), while children from major cities mostly experi-
enced scald and contact burns (45 %, n=39; 38 %, n=33 re-
spectively) (Table 5).

While the majority (94 %, n=194) of cases received some
first aid, only 26 % (n=54) received ‘gold standard first aid’
(defined as cool running water for 20 min within the first
three hours of the burn injury [30,31]) prior to seeing a health
professional,. Most children (n=176) presented to a health
service on the day of injury, a further 16 presented the next
day and 9 presented within seven days. Generally, children
presented to a non-specialist burn service first (77 %, n = 160)
before being transferred, with 37 % (n=77) travelling via

Table 2 - Participants of the Coolamon study: child
characteristics at baseline.

Variable Category Number (%)
Sex Female 75 (36.1)

Male 133 (63.9)
Age < 1year 12 (5.8)

1 year 42 (20.2)

2 —4 years 77 (37.0)

5-7 years 28 (13.5)

8 —12years 37 (17.8)

13 -18 years 12 (5.8)
Aboriginal status Aboriginal 198 (95.2)

Torres Strait Islander 5 (2.4)

Aboriginal and 5(2.4)
Torres Strait Islander

Site Adelaide 29 (13.9)
Brisbane 70 (33.7)
Darwin 10 (4.8)
Townsville 27 (13.0)
Westmead 72 (34.6)

Remoteness of residence  Major Cities 86 (41.3)
Inner Regional 41 (19.7)
Outer Regional 38 (18.3)
Remote & Very 43 (20.7)
Remote

Prior health conditions 0 138 (66.3)
1 60 (28.8)
2 or more 10 (4.8)

Total 208

private vehicle. In most cases children were accompanied to
hospitals by a family member (89 %, n = 186).

3.3. Care received

Only a quarter of all children’s medical notes (25 %) included
evidence of an Aboriginal/Torres Strait Islander/Indigenous
Liaison Officer/Aboriginal Health Worker/ (ALO/AHW/ILO)
attending or being consulted (see Supplementary Table A). At
the first interview, when carers were asked if the hospital
had provided information about any in-house support avail-
able through the hospital, only 62 of the 187 respondents said
they had. Of those, 44 said they had seen an ALO, AHW or ILO
and one had said they had seen an Aboriginal social worker.
Following discharge from hospital, a third (34 %) of children
did not have any further burn related hospital presentations.
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Table 3 - Participants of Coolamon Study: family characteristics at baseline (missing values not shown).

Variable Category Number (N =208) (%)
Children under 16 years in household <=2 79 (38.0)
3-4 79 (38.0)
> 4 29 (13.9)
Main language spoken in the home English 168 (80.8)
Aboriginal language 12 (2.4)
Kriol 3 (1.6)
Parental/carer’s employment status Employed (full- or part-time or 52 (27.2)
casual)
Not employed/on government 139 (72.8)
support
Family functioning Very much / Quite a lot 169 (81.3)
The way we get on together helps us to cope with the hard times Other 17 (8.2)
We like to remember people’s birthdays and celebrate other special Very much / Quite a lot 178 (85.6)
events Other 10 (4.8)
We find it easy to talk with each other about the things that really Very much / Quite a lot 168 (80.8)
matter Other 19 (9.1)
We are always there for each other and know that the family will Very much / Quite a lot 175 (84.1)
survive no matter what Other 13 (6.3)
When it comes to managing money we are careful and make good Very much / Quite a lot 150 (72.1)
decisions Other 37 (17.8)
Our family has a lot in common in the interests we share and the Very much / Quite a lot 157 (75.5)
things we do Other 30 (14.4)
People in our family are accepted for who they are Very much / Quite a lot 180 (86.5)
Other 8(3.8)
We have good support from our in-laws relatives and friends Very much / Quite a lot 164 (78.8)
Other 23 (11.1)
We have family traditions and customs we would like to pass on to our Very much / Quite a lot 157 (75.5)
children Other 28 (13.5)
Kessler 5 Low distress 125 (60.1)
Moderate distress 36 (17.3)
High distress 14 (6.7)
Very high distress 11 (5.3)
Total 208

Fifty children (24 %) had at least four additional burn related
hospital presentations (including outpatient care).

3.4. Families’ experience of the care received and
communication about the burn care

Most carers (n =61, 9 %) reported staying overnight with their
child in hospital and an additional 20 (10 %) carers reported
staying overnight at a friend’s house, motel, or in accom-
modation organised by the hospital. More than half of carers
(n=105, 50 %) said that hospital staff had not given them
information about any in-house support available through
the hospital.

At baseline, 124 (60 %) carers indicated they were given in-
formation about the burn treatment their child may need before
coming to the burn clinic, while a quarter (n =51, 25 %) did not,
but would have liked this information. Similarly, most carers
(n=128, 62 %) said that staff explained the risks and benefits
before treatment, but a further 47 (23 %) said this was only done
“to some extent”. Overall, three quarters of carers (n=145,
760 %) said they had received enough information about their
child’s condition; however, 38 (18 %) said they had either re-
ceived none or not enough information.

When asked if they were involved as much as they
wanted to be in the decisions about their child’s care, 154

(74 %) carers selected “yes, definitely” while the remainder 33
carers (16 %) said either “no” or “only to some extent”. Almost
three quarters of carers (139, 67 %) said they did get re-
sponses that they could clearly understand, to their care re-
lated questions, while 45 (22 %) said either they understood
responses “to some extent”, did not have an opportunity to
ask or simply that they did not receive a response they could
understand. Most 158 (76 %) carers said they were told who to
contact if they were worried about anything to do with their
child’s care, 21 (10 %) participants said no they weren’t told.

Of the 167 carers who rated their child’s care from the
burn service at baseline, 81 (39 %) selected excellent, 76 (37 %)
said either good or very good, while nine (4 %) said very poor,
poor or fair. Of the 173 carers who responded to the question
of whether anything carers thought was really good about
their child’s care or treatment, 142 (68 %) yes with 149 pro-
viding examples. Comments ranged from describing that
they felt their child was well cared for, to being grateful for
“sharing their knowledge and making me feel involved in the
care and treatment of my child,” and explaining that while
some staff cared well for their child, other staff were rude.
More than half of carers (n =131) indicated things could be
done to improve care. Responses included parents saying
they: needed help organising bandages in preparation for
discharge from hospital; needed support with accessing food



1952

BURNS 50 (2024) 1947-1956

Table 4 - Burn mechanism and initial care of children in

the Coolamon Study (n =208, missing values not
shown)).

Variable Category Number (%)
Burn mechanism Contact 68 (32.7)
Scald 79 (38.0)
Flame 42 (20.2)
Friction 12 (5.8)
Other 7 (3.4)
Activity Sport, leisure 91 (43.8)
& play
Eating, cooking, 50 (24.0)
food preparation
Other vital 35 (16.8)
activities
Other 18 (8.7)
Not Stated 13 (6.3)
Event place Home 117 (56.3)
Other 24 (11.5)
Not stated 66 (31.7)
Travel to hospital Ambulance 23 (11.1)
Air Ambulance or 61 (29.3)
Helicopter Rescue
or Care Flight
Commercial flight 15 (7.2)
Private Vehicle 77 (37.0)
Other 13 (6.3)
Did any one travel No 5(2.4)
with the child to
this hospital?
Yes 187 (89.9)
Where was the child Scene of injury via 13 (6.3)
referred from? ambulance
retrieval
Other hospital 125 (60.1)
GP 19 (9.1)
Self-presentation 22 (10.6)
Aboriginal Medical 8 (3.8)
Service
Other 8 (3.8)
Burn depth Superficial dermal 47 (22.6)
Mid dermal (or 61 (29.3)
partial)
Deep dermal (or 48 (23.1)
deep partial)
Full thickness 29 (13.9)
Total body surface 0-9% 151 (72.6)
area affected
Median - also 10-19% 22 (10.6)
> =20% 7 (3.4)
Total 208

while in hospital; needed counselling due to the emotional
impact of their child’s burn injury; needed more information;
needed more support for families who come from ‘out of
town’; felt disrespected and experienced racism in hospital,
and felt the care in the first referring hospital (usually the
hospital local to the family) was sub-standard with need for

Burn mechanism by geographical remoteness

Per cent
N
w

Contact Scald Flame Other

Major Cities Inner & Outer Regional Remote & Very Remote

Fig. 2 - Burn mechanism by geographic location.

Table 5 - Burn mechanism by areas of remoteness.

Geographical Remoteness

Burn Major Inner & Remote Total
mechanism Cities Outer & Very

Regional Remote
Contact 33(38.4) 25 (31.7) 10 (23.3) 68 (32.7)
Scald 39 (45.4) 26 (32.9) 14 (32.6) 79 (38.0)
Flame 6 (7.0) 22 (27.9) 14 (32.6) 42 (20.2)
Other 8 (9.3) 6 (7.5) 5 (11.6) 19 (9.1)
Total 86 79 43 208

local services to be trained in tending to burn dressings after
discharge from the hospital.

3.5. Impact on family

The level of family distress as measured by the K-5 appeared
to lessen over the 24 months, however statistically these
changes were not significant (Table 6). More than half of
carers described having to stay away from home during their
child’s hospitalisation and treatment (57 %, n = 118), with the
mean number of days being 12. Of those who stayed away
from home, the majority (67 %, n =79) of carers said they did
not have to pay for accommodation. For families who had to
pay for accommodation, costs ranged from $20 per night to a
total of $750 out-of-pocket for accommodation expenses. We
found 32 instances where carers in our interviews mentioned
staying overnight in hospital for their child’s treatment, al-
though this parental attendance was not recorded in their
child’s medical records. Among those with no mention of
overnight stays in the medical records, participants at inter-
view had described having to pay between $20 to $400 to
cover their accommodation costs. Carers described sharing
time spent in hospital between parents and grandparents
while other family members helped take care of their
younger children at home. Carers voiced concern about
needing to care for their other children, loneliness, being
away from Country, community and missing cultural ob-
ligations. Of the 29 children with a burn of at least 10 % TBSA,
almost half came from remote or very remote areas (45 %,
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Table 6 - Measure of family distress across the
timepoints.

Kessler 5 across Valid Mean (SD)
the timepoints measurements

Baseline 186 7.5 (3.61)

3 months 125 6.2 (2.54)

6 months 104 5.4 (1.00)

12 months 112 6.0 (3.04)

24 months 106 5.2 (0.84)

n=13) and all but 2 of the 29 children’s carers spent at least
one night away from home with their child in hospital.

Other parents also described the impact of the costs as-
sociated with travel to and from the hospital, such as un-
affordability of fuel, parking fees of up to $600 for hospital
stays, food and travel costs even when accommodation costs
were nil. At baseline, almost half of carers said that they were
concerned they would have trouble managing financially
(42%, n="78).

3.6. Burn outcomes

Among the 173 children with medical records on any com-
plications experienced, almost three quarters of the children
(61 %, n=126) were listed as having “no problems”. Of those
who did experience complications, the most common was
infection, followed by psycho-social issues. Among the 96
children admitted for an overnight stay immediately fol-
lowing the burn injury, 62 were discharged partially healed,
undergoing ongoing burn care.

Of those children with a TBSA burn of at least 10 %, 73 %
experienced some itch at three months compared with only
40 % of children with a TBSA burn of less than 10 %. Within 24
months this had largely resolved: 90 % of all participants for
whom we had 24-month itch data (37/41 participants) re-
ported experiencing no itch. Similarly, experiencing burn-
related pain was essentially resolved by the 24-month inter-
view, with 94 % of those who responded to questions about
pain (34/36 participants) reporting their child no longer ex-
perienced burn-related pain. Scarring, measured by the
Patient Observer Scar Assessment Scale (POSAS), had im-
proved from three months (mean score of 18 down to 10 at
the 24-month follow-up interview (Supplementary Table B).

From Table 7, across each of the four follow-up time
points, paediatric quality of life scores improved from a total
mean score of 86.3 + 18.4 at baseline to 93.4 + 11.8 at the 24-
month follow-up interview (n=106), however these differ-
ences were not statistically significant. Higher scoring was
noted in the physical domains compared with psychosocial
domains across each of the interview timepoints, with
greatest improvements noted across the physical domains,
however these were not significant.

4, Discussion

To our knowledge, this is the first study to follow a cohort of
Aboriginal and Torres Strait Islander children, or any First
Nations children globally, who have experienced a burn

injury and reported on family and child experiences. Our
research team comprised of Aboriginal and non-Aboriginal
clinicians and researchers and the study was guided by an
Aboriginal Governance Committee comprising representa-
tion of people from Aboriginal Community Controlled Heath
Services and those with lived experience of burn injury.

Our cohort was similar to other cross-sectional and linked
data studies reporting burn injury among Aboriginal and
Torres Strait Islander children [8,16]. We report 57 % of chil-
dren in our study were aged 1-4 years; both Moller [9], in a
linked data study based on all hospital admissions across one
state (New South Wales) and Ryder [8], who analysed data
from BRANZ, reported a similarly large proportion of children
being aged 1-4 years (63 % and 53 % respectively). A greater
proportion of children in the Coolamon Study were from
major cities (41 %) compared with children from remote and
very remote areas (21 %). This cohort differs from both the
Moller and Ryder studies where 44-65% of children were
from regional (inner and outer) areas and only 21-24 % were
from major cities. This difference is possibly due to either
identification of Aboriginal and Torres Strait Islander status
in hospital data being lower in metropolitan areas [32] or due
to Moller's study including all burn hospital admissions
across one state, while the Coolamon study focused solely on
children presenting to specialty burn services across four
states — a factor likely to result in our cohort experiencing
more serious burns than Moéller’s study and likely similar
burn severity to Ryder’s (BRANZ) study.

The most common mechanism of injury experienced by
children in our cohort were scald burns followed by contact
and flame burns (38 %, 33 % 20 % respectively), which is si-
milar to Ryder (39 %, 32% and 20 %) [8] and differs slightly
from that reported by Moller, which reported a greater pro-
portion of scald burns (47 %), fewer contact burns (23 %), si-
milar flame burns (18 %) and included data from all hospitals
across NSW, not just burn units [11]. Given most participants
resided in urban or inner regional areas this result is not
surprising with known association with rurality and type of
burn [9]. Parents and carers in our study reported positive
family functioning, measured by the Western Australian
Aboriginal Child Health Survey (WAACHS) family functioning
questions. Our findings were similar to those reported in
WAACHS, where acceptance of people in the family was the
most common response [33].

Most families in our study reported having to be away
from home to care for their child in hospital. As the majority
of families had more than one child, this meant having to
leave children at home and being reliant on family and
community for support and impacted on a carers’ work
commitments. This impact is also described in more detail in
Ryder’s paper on yarning about out-of-pocket healthcare ex-
penditure which identified impacts on costs (such as trans-
port and medication), employment capacity, social
connection and need for family and service support [34].

Families’ experience of care received was mixed. While
the majority of families reported being happy with their
child’s care, being involved in decision making, the fact that
some families reported not receiving adequate information,
not knowing who to turn to if they were concerned about
their child’s burn, not being informed of the presence of
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Table 7 - Paediatric Quality of Life Total Scores across the five interview timepoints.

Psychosocial Health Summary Score

Physical Health Summary Scores

Interview timepoint Mean Std. dev. Valid measurements Mean Std. dev. Valid measurements.
Baseline 86.29 18.37 188 90.97 18.26 186
3 months 90.06 14.97 124 93.09 17.02 124
6 months 89.09 14.53 107 96.26 10.13 107
12 months 89.79 15.82 112 97.50 8.21 113
24 months 93.43 11.82 106 99.06 4.27 106

AHW/ALO/ILO in the hospital and the supports available and
reporting feeling disrespected and exposed to racism in
healthcare warrants action. These experiences are not spe-
cific to burn injury. Aboriginal and Torres Strait Islander
people’s experience of the hospital system has long identified
similar issues in cardiac care [35], cancer care 36|, renal care
[37] and the hospital system generally [38,39]. This highlights
the need for institutional/managerial commitment to deli-
vering care that ensures people experience cultural safety
[40]. Based on what families told us, practical actions can be
adopted immediately. This includes: identification of sup-
ports available to family (both in the hospital and commu-
nity); clear, respectful and appropriate communication;
linking with community services for discharge planning from
hospital; ensuring parents know who to contact if concerned
about their child’s healing and how to obtain supplies such as
bandages once at home.

Our study found little evidence in medical records of the
hospital’s AHW/ALO/ILO being included in the multi-
disciplinary burn team. In at least one hospital for some of
our recruitment period, an AHW/ALO/ILO was not employed
due to lack of resourcing. The role and value of AHW/ALO/
ILOs in healthcare is recognised, providing benefits such as
addressing communication divides, improving follow-up and
referral processes, provision of cultural education [41-43]. We
find potential for AHW/ALO/ILOs to be resourced to work
alongside multidisciplinary teams in burn care and discharge
planning.

The nuances of data collection across the sites must be
considered in our findings. First, recruitment processes
differed considerably across the services, with one service
only recruiting potential participants who had been ad-
mitted as an inpatient while other hospitals recruited all
Aboriginal and Torres Strait Islander patients (both in-
patients and outpatients) who presented to the specialist
burn services. Our recruitment processes were dependent
on our Aboriginal, Torres Strait Islander and non-
Indigenous research team building a close relationship with
the burn team members. This also meant that we were re-
liant on hospital staff routinely asking the identifying
question (Is your child of Aboriginal and/or Torres Strait
Islander descent?) however, we know this did not always
happen and research has shown that metropolitan hospi-
tals are less likely to ask an identification question [32]. This
highlights the need for ongoing effective cultural capability
training for all hospital staff.

It is a strength of our study that all research assistants
connecting with families were Aboriginal and/or Torres Strait
Islander people or people who were experienced in working

with Aboriginal families and communities. This likely corre-
lates with successful initial recruitment to the study and
particularly in being able to create and maintain connection
with families over a two-year period, building a relationship
of trust was pivotal in the study’s success. Our study high-
lights the need for capacity and commitment to the provision
of integrated, culturally safe burn care, providing pre-emptive
support to Aboriginal and Torres Strait Islander families
whose child presents with a burn injury. This implies that all
staff are confident and capable in being able to deliver re-
gardful care that creates families’ experiences of cultural
safety in healthcare and includes systematic approaches to
respectfully identify all Aboriginal and Torres Strait Islander
families to ensure appropriate care is received. This study
supports broader recommendations regarding quality health
care as per the Australian Commission on Safety and Quality
in Health Care and as directed in the National Safety and
Quality Health Service Standards [44].

The Coolamon study has resulted in a significant body of
work from reviews (systematic, scoping) [2,3,45,46], analyses
of registry data [8,14], collection of prospective data from
Aboriginal and Torres Strait Islander children and their fa-
milies hospitalised for a burn injury [43,47], along with in-
terviews with burn services clinical staff [1]. We have also
explored measures of out-of-pocket health expenditure fol-
lowing burn injury [34].

Our findings highlight an important need to develop pro-
grams and strategies to better support Aboriginal and Torres
Strait Islander families whose child experiences a burn in-
jury. Our study adds to this body of knowledge by both de-
scribing the experience of families as they and their children
navigate the hospital system and by highlighting key factors
along the burn injury pathway that can be better addressed.
Specifically, we have identified the need for more targeted
first aid support given the proportion of children who did not
receive gold standard burn first aid in the first three hours
following the injury; the need for effective and culturally re-
spectful and regardful care and communication between
services, and with families; the opportunity to more fully and
systematically resource and incorporate the role of AHW/
ALO/ILOs into the multidisciplinary burn team, and the need
and opportunity to continue to build cultural safety cap-
abilities among the healthcare workforce. If such initiatives
were incorporated into health systems, significant improve-
ments to both delivery of health care and patient outcomes
would improve for burn care for Aboriginal and Torres Strait
Islander children.

Significance: Aboriginal governance, rich contextual un-
derstanding of burns that has not been published before.



BURNS 50 (2024) 1947-1956

1955

Funding Source

This study was supported by a National Health and Medical
Research Council (NHMRC) Project Grant [APP1059038].

CRediT authorship contribution statement

K Hunter: Project manager, supervision, methodology, data
curation, writing — original draft, review and editing. C Ryder:
Methodology, writing - original draft, review and editing. ]
Coombes: Methodology, data collection, writing - review and
editing. K Clapham: Methodology, conceptualisation, super-
vision, writing - review and editing. T Mackean:
Methodology, conceptualisation, supervision, writing — re-
view and editing. AJA Holland: Methodology, conceptualisa-
tion, supervision, writing - review and editing. S Fraser: Data
collection, writing - review and editing H Williams:
Methodology, data collection, writing - review and editing. B
Griffin: Supervision, conceptulisation. H Moller: Data cura-
tion, formal analysis, writing - original draft. R Ivers: Funding
acquisition, conceptualisation, supervision, lead investigator,
methodology, writing - review and editing.

Declaration of Competing Interest

The authors declare that they have no known competing fi-
nancial interests or personal relationships that could have
appeared to influence the work reported in this paper.

Acknowledgements

We acknowledge the traditional lands in which this manu-
script was created and shaped (Eora, Kaurna Yerta, Turrbal,
Jagera, Darkinjung, Dharawal, Dharug, Gundungurra,
Wonnarua, and Wiradjuri Nations) and pay respect to their
Elders, past, present and emerging. We recognise and ac-
knowledge the time families spent connecting with us and
sharing their stories.

Financial Disclosure

No financial relationships relevant to this article need to be
disclosed by authors.

Appendix A. Supporting information

Supplementary data associated with this article can be found
in the online version at doi:10.1016/j.burns.2024.07.018.

REFERENCES

[1] Fraser S, Grant ], Mackean T, Hunter K, Keeler N, Clapham K,
et al. What informs care? Descriptions by multidisciplinary
teams about burns care for Aboriginal and Torres Strait
Islander children. Burns 2020;46(2):430-40.

[2] Williams HM, Hunter K, Clapham K, Ryder C, Kimble R,
Griffin B. Efficacy and cultural appropriateness of
psychosocial interventions for paediatric burn patients and

caregivers: a systematic review. BMC Public Health

2020;20(1).

Ryder C, Mackean T, Hunter K, Williams H, Clapham K,

Holland AJA, et al. Equity in functional and health related

quality of life outcomes following injury in children - a

systematic review. Crit Public Health 2020;30(3):352-66.

Sengoelge M, El-Khatib Z, Laflamme L. The global burden of

child burn injuries in light of country level economic

development and income inequality. Prev Med Rep
2017;6:115-20.

Edelman LS. Social and economic factors associated with the

risk of burn injury. Burns 2007;33(8):958-65.

Heng JS, Atkins J, Clancy O, Takata M, Dunn KW, Jones I,

et al. Geographical analysis of socioeconomic factors in risk

of domestic burn injury in London 2007-2013. Burns

2015;41(3):437-45.

Peck MD. Epidemiology of burns throughout the world. Part I:

distribution and risk factors. Burns 2011;37(7):1087-100.

Ryder C., Mackean T., Hunter K., Rogers K., Holland A.J.A.,

Ivers R. Burn Injuries in Hospitalized Australian

Children—An Epidemiological Profile. Journal of Burn Care &

Research. 2020.

Moller H, Falster K, Ivers R, Clapham K, Harvey L, Jorm L.

High rates of hospitalised burn injury in Indigenous children

living in remote areas: a population data linkage study. Aust

NZ ] Public Health 2018;42(1):108-9.

[10] Moller H, Falster K, Ivers R, Falster M, Randall D, Clapham K,
et al. Inequalities in hospitalized unintentional injury
between aboriginal and non-aboriginal children in New
South Wales, Australia. Am ] Public Health
2016;106(5):899-905.

[11] Moller H, Harvey L, Falster K, Ivers R, Clapham KF, Jorm L.
Indigenous and non-indigenous Australian children
hospitalised for burn injuries: a population data linkage
study. Med ] Aust 2017;206(9):392-7.

[12] George MA, Jin A, Brussoni M, Lalonde CE, McCormick R.
Injury risk in British Columbia, Canada, 1986 to 2009: are
aboriginal children and youth over-represented? Inj
Epidemiol 2015;2(1):1-12.

[13] Burns Registry of Australia and New Zealand. Annual Report
2019/20. Department of Epidemiology and Preventive
Medicine. Australia: Monash University. Melbourne; 2021.

[14] Ryder C, Mackean T, Hunter K, Towers K, Rogers K, Holland
AJA, et al. Factors contributing to longer length of stay in
Aboriginal and Torres Strait Islander children hospitalised
for burn injury. Inj Epidemiol 2020;7(1):52.

[15] Duke J, Wood F, Semmens J, Edgar DW, Spilsbury K, Rea S. An
assessment of burn injury hospitalisations of adolescents
and young adults in Western Australia, 1983-2008. Burns
2011;38(1):128-35.

[16] Duke J, Wood F, Semmens J, Spilsbury K, Edgar DW, Hendrie
D, et al. A 26-year population-based study of burn injury
Hospital admissions in Western Australia. ] Burn Care Res
2011;32(3):379-86.

[17] Ivers RQ, Hunter K, Clapham K, Coombes J, Fraser S, Lo S,
et al. Understanding burn injuries in Aboriginal and Torres
Strait Islander children: protocol for a prospective cohort
study. BMJ Open 2015;5(10).

[18] Coombes J, Ryder C. Walking together to create harmony in
research: a Murri woman’s approach to Indigenous research
methodology. Qual Res Organ Manag: Int J 2020;15(1):58-67.

[19] Ryder C, Mackean T, Coombs J, Williams H, Hunter K,
Holland AJ, et al. Indigenous research methodology-weaving
a research interface. Int ] Soc Res Methodol
2020;23(3):255-67.

[20] Williams HM, Hunter K, Griffin B, Kimble R, Clapham K. Fire
and smoke: using indigenous research methodologies to
explore the psychosocial impact of pediatric burns on

(3

—_—

[4

—_

[5

[t}

[6

—_—

[7

—

8

—_—

[9

—



1956

BURNS 50 (2024) 1947-1956

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

(31]

[32]

(33]

aboriginal and torres strait islander families. Int J] Qual
Methods 2021;20.

Von Elm E, Altman DG, Egger M, Pocock SJ, Ggtzsche PC,
Vandenbroucke JP. The strengthening the reporting of
observational studies in epidemiology (strobe) statement:
guidelines for reporting observational studies. Lancet
2007,370(9596):1453-7.

Centre for Epidemiology and Evidence. 2009-2010 Summary
Report from the New South Wales Child Health Survey.
Sydney: NSW Ministry of Health; 2012.

Zubrick S.R.L.D., Silburn S.R., Blair E., Milroy H., Wilkes T.,
Eades S., D’Antoine H., Read A., Ishiguchi P., Doyle S. The
Western Australian Aboriginal Child Health Survey: The
Health of Aboriginal Children and Young People. Perth:
Telethon Institute for Child Health Research; 2004.

Varni J. The PedsQL Measurement Model for the Pediatric
Quality of Life Inventory Online2021 [Available from: https://
www.pedsql.org/about_pedsqgl.html.

Maskell J, Newcombe P, Martin G, Kimble R. Psychosocial
functioning differences in pediatric burn survivors compared
with healthy norms. ] Burn Care Res 2013;34(4):465-76.
Australian Institute of Health and Welfare. Measuring the social
and emotional wellbeing of Aboriginal and Torres Strait Islander
peoples. Cat. no. IHW 24. Canberra: AIHW; 2009.

Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal
L, et al. The REDCap consortium: building an international
community of software platform partners. ] Biomed Inform
2019;95:103208.

Harris PA, Taylor R, Thielke R, Payne ], Gonzalez N, Conde
JGA. metadata-driven methodology and workflow process
for providing translational research informatics support. J
Biomed Inform 2009;42(2):377-81.

Willis DG, Sullivan-Bolyai S, Knafl K, Cohen MZ.
Distinguishing features and similarities between descriptive
phenomenological and qualitative description research.
West ] Nurs Res 2016;38(9):1185-204.

Cuttle L, Kempf M, Liu P-Y, Kravchuk O, Kimble RM. The
optimal duration and delay of first aid treatment for deep
partial thickness burn injuries. Burns 2010;36(5):673-9.
Griffin B, Cabilan C, Ayoub B, Xu HG, Palmieri T, Kimble R,
et al. The effect of 20 min of cool running water first aid
within three hours of thermal burn injury on patient
outcomes: a systematic review and meta-analysis. Australas
Emerg Care 2022.

Thompson SC, Woods JA, Katzenellenbogen JM. The quality
of Indigenous identification in administrative health data in
Australia: insights from studies using data linkage. BMC Med
Inform Decis Mak 2012;12(1):1-13.

Silburn S, Zubrick S, De Maio JA, Shepherd C, Griffin JA,
Mitrou FG, et al. The Western Australian Aboriginal Child
Health Survey: Strengthening the Capacity of Aboriginal.
Children, Families and Communities. Perth: Curtin
University of Technology and Telethon Institute for Child
Health Research; 2006.

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

Ryder C, Mackean T, Hunter K, Coombes J, Holland AJA, Ivers
R. Yarning up about out-of-pocket healthcare expenditure in
burns with Aboriginal families. Aust NZ J Public Health
2021;45(2):138-42.

Worrall-Carter L, Daws K, Rahman MA, MacLean S, Rowley K,
Andrews S, et al. Exploring Aboriginal patients’ experiences
of cardiac care at a major metropolitan hospital in
Melbourne. Aust Health Rev 2016;40(6):696-704.

Shahid S, Finn LD, Thompson SC. Barriers to participation of
Aboriginal people in cancer care: communication in the
hospital setting. Med ] Aust 2009;190(10):574-9.

Rix EF, Barclay L, Wilson S, Stirling J, Tong A. Service
providers’ perspectives, attitudes and beliefs on health
services delivery for Aboriginal people receiving
haemodialysis in rural Australia: a qualitative study. BMJ
Open 2013;3(10):e003581.

Durey A, Thompson S, Wood M. Time to bring down the twin
towers in poor Aboriginal hospital care: addressing
institutional racism and misunderstandings in
communication. Intern Med ] 2012;42(1):17-22.

Henry BR, Houston S, Mooney GH. Institutional racism in
Australian healthcare: a plea for decency. Med J Aust
2004;180(10):517-20.

Bourke CJ, Marrie H, Marrie A. Transforming institutional
racism at an Australian hospital. Aust Health Rev
2018;43(6):611-8.

Mackean T, Withall E, Dwyer ], Wilson A. Role of aboriginal
health workers and liaison officers in quality care in the
Australian acute care setting: a systematic review. Aust
Health Rev 2020;44(3):427-33.

Taylor KP, Thompson SC, Wood MM, Ali M, Dimer L.
Exploring the impact of an aboriginal health worker on
hospitalised aboriginal experiences: lessons from cardiology.
Aust Health Rev 2009;33(4):549-57.

Coombes J, Fraser S, Hunter K, Ivers R, Holland A, Grant J,
et al. They are worth their weight in gold”: families and
clinicians’ perspectives on the role of first nations health
workers in paediatric burn care in Australia. Int ] Environ Res
Public Health 2021;18(5):1-13.

Australian Commission on Safety and Quality in Health
Care. National Safety and Quality Health Service Standards.
2nd ed. - version 2., Sydney: ACSQHC,; 2021.

Fraser S, Grant J, Mackean T, Hunter K, Holland AJA,
Clapham K, et al. Burn injury models of care: a review of
quality and cultural safety for care of Indigenous children.
Burns 2018;44(3):665-77.

Coombes J, Hunter K, Mackean T, Holland AJ, Sullivan E,
Ivers R. Factors that impact access to ongoing health care for
First Nation children with a chronic condition. BMC Health
Serv Res 2018;18(1):1-9.

Coombes J, Hunter K, Mackean T, Ivers R. The journey of
aftercare for Australia’s First Nations families whose child
had sustained a burn injury: a qualitative study. BMC Health
Serv Res 2020;20(1).



	Understanding burn injury among Aboriginal and Torres Strait Islander children – results of a two-year cohort study
	1. Background
	2. Methods
	2.1. Governance
	2.2. Design
	2.2.1. Recruitment and eligibility
	2.2.2. Questionnaires
	2.2.3. Data collection
	2.2.4. Baseline interview
	2.2.5. Follow-up interviews

	2.3. Clinical data
	2.4. Analysis
	2.5. Ethics

	3. Results
	3.1. Participants
	3.2. Injury event
	3.3. Care received
	3.4. Families’ experience of the care received and communication about the burn care
	3.5. Impact on family
	3.6. Burn outcomes

	4. Discussion
	Funding Source
	CRediT authorship contribution statement
	Acknowledgements
	Appendix A. Supporting information




