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Abstract
Background Aboriginal leaders invited us to examine the frequency and reasons for children presenting to
Fitzroy Crossing Hospital emergency department (ED), Western Australia.

Methods ED presentations (2007-11 inclusive) were examined for children born in the Fitzroy Valley in
2002-03.

Results ED data were examined for 127/134 (94.7%) eligible children, with 1058 presentations for 1743
conditions in children aged 3-9 over 5 years. Most (81%) had at least one ED presentation (median 9.0,
range 1-50). There were no differences by sex or season but numbers of presentations increased over
time. Common presentations included: injury (15.1%), diseases of the ear (14.9%), skin (13.8%),
respiratory tract (13.4%), infectious and parasitic diseases (9.8%), screening, follow up, and social
reasons (16.0%). Household over-crowding, �nancial and food insecurity were common socio-economic
factors recorded at ED presentation. Prenatal alcohol exposure (PAE) was signi�cantly associated with
high-frequency (>10) ED presentations.

Conclusion Children in very remote Fitzroy Crossing communities have high rates of preventable ED
presentations, with higher rates in those with than without PAE. Support for culturally appropriate
preventative programs and improved access to health services need to be provided in remote Australia.

Background
Aboriginal and Torres Strait Islander (ATSI) Australians comprise 3% of Australia’s population and 80%
reside in rural or remote Australia [1]. In very remote locations, the proportion of the population who are
Aboriginal is over 45% [2] and in the Fitzroy Valley the proportion is even higher (93%)[3]. The Aboriginal
age pyramid in remote settings is skewed towards children. In 2011, 36% of Aboriginal Australians were
aged 0–14 years [2].

Despite a 33% decrease in the gap in mortality rates between Aboriginal and non-Indigenous children
aged under-�ve-years across Australia from 1998–2015, rates remain 3.5 times higher than for non-
Indigenous children in Western Australia (WA), at 189 versus 54 per 100,000 [2].

In the very remote Kimberley region of northern WA lies the Fitzroy Valley, a 2500km2 area and home to
approximately 4500 people. Fitzroy Crossing is the service town for the Fitzroy Valley and the site of the
only hospital, servicing about 45 very remote communities within approximately 200km radius. In 2013,
1400 people living in the Fitzroy Valley were children aged under 16 years [4]. There are �ve main
language groups in this region (Bunuba, Walmajarri, Wangkatjungka, Gooniyandi, Kija and Nyikina) [4].

The Lililwan Project was a community-led, population-based, prevalence study of Fetal Alcohol Spectrum
Disorder (FASD), early life trauma and health of children in the Fitzroy Valley. The Lililwan Project arose
from the locally developed Marulu Strategy that aimed to address diagnosis and prevention of FASD and
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early life trauma [5, 6]. The Lililwan cohort (n = 127) comprised 95% of the Aboriginal primary school
aged children born in 2002–3 and living in the Fitzroy Valley in 2010–11. The participation rate was high
despite 45.7% of these children and families living in very remote communities of less than 1000 people
[7]. Rates of FASD (19%) and its co-morbidities and hospital admissions were high in this cohort [8–10].

Aboriginal health in Australia has received much attention and research, however little focus has been
given to community level studies which provide opportunities to in�uence policy development and
implementation. There are no published peer-reviewed papers describing ED presentations by Aboriginal
children in remote Australia. Whole population studies and studies that describe service use are rare. Our
work aims to �ll these gaps.

We aimed to describe the reasons for presentation and outcomes of ED presentations to Fitzroy Crossing
Hospital by children in the Lililwan cohort (95% of all children living in the valley in 2010–2011) and the
implications for child health, health care and service delivery in Fitzroy Crossing.

Methods: The Lililwan Project
The Lililwan Project was a collaboration between The University of Sydney, The George Institute,
Nindilingarri Cultural Health Services and Marninwarntikura Women’s Resource Centre in Fitzroy Crossing,
conducted following extensive community consultation, to determine the prevalence of FASD, other
health problems and health service use [5, 11–13]. The identi�cation and characterisation of the Lililwan
cohort, de�nition of terms, culturally safe consent process utilising ‘community navigators’ and local
languages, and results from the FASD prevalence study are detailed elsewhere [5, 7, 11–13].

Stage 1 (2010), Figure 1, involved interviews with 127 (94.7%) parents or caregivers of 134 eligible
children aged 7–9 years, conducted with ‘community navigators’ trained in use of a reliable, culturally
appropriate questionnaire [6, 12, 14]. Stage 2 (2011) included comprehensive multidisciplinary clinical
assessments for 110 (86.6%) of the 127 children from Stage 1 and development of individualised
management plans [5, 11–13]. For Stage 3 (2013) we mapped the available health services in the Fitzroy
Valley [15]. For the current study, Stage 4 (2013), we retrospectively hand-searched electronic and hard
copy health records for all 127 children within two separate hospital databases and patient �les at Fitzroy
Crossing Hospital. We documented ED presentations (from 2007–11), the focus of this paper; lifetime
hospitalisations (age 0–7 years) [7] and existing health problems (2011). Demographic data and data on
intra-uterine exposures, birth, health, family and home environment, and schooling were gathered via
interviews with parents or carers using a standardised data collection form during Stage 1 [11].

Emergency Department Presentations
Data on ED presentations between January 1st 2007 and December 31st 2011 were collected from the
Fitzroy Crossing Hospital CommunicareTM database for each child. Extracted data included the date,
primary reason for presentation, outcome (managed and discharged, admitted, transferred to the nearest
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tertiary hospitals in Perth), and additional conditions managed at each presentation. Reasons for
presentation were coded using the International Classi�cation of Diseases Tenth Edition, online edition
(ICD–10-online, World Health Organisation (WHO)) [16] into a Microsoft Access database. Diagnoses
were classi�ed by their main, sub and speci�c code resulting in the use of three to seven characters for
classi�cation. Missing data were coded as 999. Discussion with community members and health care
professionals, based in Fitzroy Crossing over this time period, and review of local newspaper articles for
signi�cant regional events during this time period, informed our understanding of the local context of our
study.

Data Analysis
IBM SPSS Statistics for Mac (version 23.0.0.0 Armonk, NY, USA) was used for data analyses.
Frequencies, medians and prevalence estimates were obtained using descriptive analyses. Chi-squared
tests were used to test associations for categorical variables, with exact tests used where cell sizes were
small (<5). Independent sample T-tests were performed for continuous data. Risk ratios and con�dence
intervals were calculated for two outcome variables: children with 1–10 ED presentations and children
with 11–50 ED presentations versus demographic variables. The 0 children who presented most often
were analysed and described as a group to identify factors associated with very high rates of
presentation.

Ethics Approval
Stage 4 was a planned extension of the Lililwan Study and was approved by the WA Aboriginal Health
Ethics Committee (Approval number 344–04/2011); the WA Country Health Service Human Research
Ethics Committee (Approval number 2013:18); and the Australian National University Higher Research
Ethics Committee (Approval number 2016/432).

Results

The cohort of 127 remote dwelling children born in 2002-3 have been previously described in detail [8]. In

�ve years 2007-11 inclusive, there were 1058 presentations for 1743 conditions in 127 children. There

were many more presentations in each of 2009-2011 (274, 265, 298) than 2007 (51) and 2008 (170) with

no difference in ED presentations numbers between the dry (May–September) and wet seasons

(January–March & October–December).
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Most (89.7%) conditions were managed at the time of ED presentation and children were discharged

home. Only 5.9% of presentations led to an admission and 4.0% to referred to external services. Less than

1.0% of presentations led to transfer to a tertiary paediatric hospital in Western Australia.

 

Of the 127 children, 103 (81%) had at least one ED presentation. Of 127 children, 51.2% had over 6

presentations and one third of children had over 11. For children who presented at least once (n=103), the

median number of ED presentations, over the �ve years, was 9 (range 1-50) and 10 children presented

more than 19 times. The frequency distribution of ED presentations is shown in Figure 2. The median

number of ICD-10 codes at presentation was 14 (range 1-80, n=103) per child over 5 years. Males and

females had similar numbers of presentations (median 9 versus 6, p=0.63) (Table 1). Children were aged

3-9 years at the time of ED presentation. Most (72.2%) presentations occurred in children aged 6 and over.

 

Table 1. Emergency department presentations to Fitzroy Crossing Hospital, 2007-11
  Children assessed
Emergency Department presentations Median Inter-quartile range Range

All children (n=127)
Presentations (total = 1058) 7 11 0-50
ICD-10 codes (total = 1743) 11 20 0-80

 
Children who presented at least once (n = 103)

Presentations (total = 1058) 9 10 1-50
ICD-10 codes (total = 1743) 14 18 1-80
       

Number of presentations by sex (n=127)      
Males 9 13 0-50
Females 6 11 0-25
       

Presentations by prenatal alcohol exposure (n=100)a      
Prenatal alcohol exposure (n=59) 9 11 1-50
No prenatal alcohol exposure (n=41) 6 11 1-33

       
Presentations for children with FASD (n=103)a      

Children with FASD (n=21) 9 11 0-50
Children without FASD (n=82) 8 10 0-33

aNumber of children that had information available on alcohol exposure in utero and at least one ED presentation
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Of the 103 children, 62 (60.2%) had 1-10 ED presentations and 41(39.8%) had 11-50 presentations over

the 5-year period (Table 2). In children with 1-10 presentations compared to 11-50 presentations there

were no signi�cant differences by demographic features including: sex, overcrowding at home, place of

residence (town vs outlying community), money concerns, food insecurity, prematurity, growth de�ciency

at any age, support required at birth, smoking or marijuana use in pregnancy, microcephaly or hearing

loss, for either group. No difference in frequency of ED presentations was noted between children with

and without FASD (Table 2).

 

100 of 103 children with at least one ED presentation had information available on PAE. Children with

PAE (n=59) had a higher number of presentations than those without PAE (median 9.0 versus 6.0

respectively), Table 1. In these children, PAE was signi�cantly associated with more frequent (11-50 rather

1-10) ED presentations (RR=1.54, 95%CI:1.02-2.33, p=0.02), Table 2.

 

Aboriginal children (95.3% of 127 children) were more likely to present 1-10 times to the ED than non-

Indigenous children (n=6 with no presentations, n= 4 with 1-10 presentations, n=1 with 11-50) (RR 3.77,

95%CI:0.65-21.83, p=0.04 using Fisher Exact test for small sample size (<5)) [17].
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Table 2. Risk ratios, con�dence intervals and p values (Chi2) for speci�c characteristics of the
Lililwan cohort for children who had 1-10 and 11-50 emergency department presentations compared
to those who had none
Variable 1-10 ED presentations (n=62) 11-50 ED Presentations

(n=41)
Risk
Ratio

Con�dence
Intervals
(95%)

Lower, Upper

P-
value

Risk
Ratio

Con�dence
Intervals
(95%)

Lower,
Upper

P-
value

Aboriginal or non-
Indigenous

Non-
Indigenous

3.77 0.6495, 21.83 0.04* 3.33 0.5723,
19.41

0.12

Aboriginal
Sex Male 1.07 0.8196, 1.388 0.63 0.94 0.6396, 1.37 0.73

Female
Place of residence Outer suburbs

or larger
1.16 0.8873, 1.514 0.27 0.89 0.5916,

1.326
0.54

Hub or
satellite
community

Financial concernsa

(n=124)
No 1.03 0.775, 1.366 0.84 1.17 0.8139,

1.693
0.4

Yes
Food insecurityb (n=124) No 1.13 0.8612, 1.479 0.4 1.44 0.9919,

2.083
0.06

Yes
Overcrowdedc home
(n=125)

No 1.06 0.802, 1.411 0.68 1.13 0.7758,
1.639

0.54
Yes

Growth de�ciency any aged

(n=92)
No 1.13 0.7779, 1.632 0.55 1.23 0.8388,

1.798
0.32

Yes
Support required at birth
(n=92)

No 0.81 0.6487, 1.023 0.14 0.77 0.5685,
1.051

0.1
Yes

Prenatal Alcohol Exposure
(n=122)

No 1.22 0.9279, 1.59 0.15 1.54 1.022, 2.329 0.023*
Yes

Smoke or marijuana
(n=120)

No 0.87 0.6692, 1.136 0.34 0.72 0.4947, 1.05 0.10
Yes

Smoke during pregnancy
(n=119)

No 0.9 0.6823, 1.182 0.47 0.75 0.5138,
1.088

0.15
Yes

Marijuana during
pregnancy (n=119)

No 1.06 0.737, 1.513 1.0 0.91 0.4629, 1.78 1.0
Yes

FASD (n=108) No 1 0.8376, 1.187 1.0 1.00 0.7709,
1.288

1.0
Yes

Microcephalye (n=108) No 1 0.8376, 1.188 1.0 0.83 0.4668,
1.472

0.76
Yes

Hearing lossf (n=98) No 0.76 0.2497, 2.336 0.64 0.89 0.615, 1.3 0.56
Yes

Gestationg <37 weeks
(n=118) (premature)

No 0.73 0.3991, 1.322 0.34 0.87 0.51, 1.499 0.85
Yes

Gestationg <28 weeks
(extremely premature)
(n=118)

No 0 N/A 0.52 0.87 0.51, 1.499 1.0

Yes

*indicates significant difference p<0.05

aFinancial Concerns: Report by parents or caregivers that there are times when adults in the child’s household worry about
not having enough money

bFood insecurity: Reports by parents or caregivers that there were times when adults in the child’s household worry about not
having enough food
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cOvercrowding: determined by number living in household and whether the parent or caregiver of the child felt there were
too many people living in one house.

dGrowth deficiency at any age: height or weight <10th centile recorded at any age from birth until time of assessment in
Stage 2 (7 to 9 years of age).

eMicrocephaly: head circumference <3rd centile as per WHO Child Growth Charts

fHearing loss: Determined by an audiologist who conducted tympanometry, audiometry, video-otoscopy and Listening in
Spatialized Noise - Sentences Test (LiSN-S) for Central Auditory Processing Disorder assessments.

gGestation based on WHO definitions

 

Table 3 shows the most frequent reasons for ED presentation by ICD chapter code. Of ED presentations,

16.0% were for conditions coded as ‘factors in�uencing health status and contact with health services’.

These are typically deemed primary care conditions and are usually seen in a GP clinic, for example:

receiving continued care for an ongoing ailment, receipt of immunisations, issues in�uencing a person’s

health status, or discussion of problems not classi�ed as disease or injury e.g. social issues. These

presentations included sub-acute follow up of a condition (47.3%), hearing or ear checks (23.1%),

screening (for STIs, trachoma, blood, or diabetes mellitus (13%), and growth checks (10.1%)

 

Table 3. Most frequent reasons for emergency department presentations of cohort (n=103, from 2007-11)
divided into those with 1-10 presentations (n=62) and 11-50 presentations (n=41)
ICD Chapter Title % of 1-10

presentations
% of 11-50

presentations
% of
total

Factors in�uencing health status and contact with health services
(Z00-Z99)

16.3 15.8 16.0

Injury, poisoning and certain other consequences of external causes
(S00-T98)

13.9 15.7 15.1

Diseases of the ear and mastoid process (H60-H95) 12.4 16.1 14.9
Diseases of the skin and subcutaneous tissue (L00-L99) 15.7 12.9 13.8
Diseases of the respiratory system (J00-J99) 13.9 13.2 13.4
Certain infectious and parasitic diseases (A00-B99) 10.7 9.4 9.8
Symptoms, signs and abnormal clinical and laboratory �ndings, not
elsewhere classi�ed (R00-R99)

6.8 6.8 6.8

 

Injury or poisoning represented 15.1% of emergency presentations. Of the injuries, wounds accounted for

48.0% of presentations (and 7.6% of all presentations), fractures or dislocations for 12.1% (1.9%), head
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injury with concussion 9.0% (1.42%), animal, including insect, bites 8.4% (1.3%), foreign body removal

8.4% (1.3%) and burns 6.0% (1.0%).

 

In the group with a higher number of presentations (11-50) wounds were responsible for 8.6% of injury

presentations compared to 5.3% for the group with fewer presentations (1-10). All other injuries were

proportionally more frequent in the lower presentation group (1-10) than the higher presentation rate

group (11-50).

 

Diseases of the skin and subcutaneous tissue comprised 13.8% of all ED presentations (Table 3) and the

majority 91.1% were infections (which alone accounted for 12.6% of all presentations). Diseases of the

ear and mastoid process, the majority of which were otitis media, accounted for 14.9% of presentations.

Furthermore, 13.4% of ED presentations were for diseases of the respiratory system including upper

respiratory tract infections (e.g. pharyngitis (n=4), tonsillitis (n=17), epiglottitis (n=1)), lower respiratory

tract infections (pneumonia (n=18), bronchitis/asthma (n=11)).

 

Of ED presentations, 9.8% were for infectious and parasitic diseases e.g. gastroenteritis (n=41), trachoma

(n=30), strongyloides (n=6), meningococcal meningitis (n=2), varicella zoster virus (n=1), fungal

infections such as tinea (n=5), head lice (n=3), scabies (n=3), cutaneous larva migrans (hookworm) (n=3)

and necrotizing ulcerative stomatitis (n=1). Other symptoms, signs and abnormal laboratory or clinical

�ndings (e.g. cough, faecal incontinence, headache, lethargy, oedema, failure to thrive) not elsewhere

classi�ed accounted for 6.8% of presentations (Table 3).

 

Presentation rates did not differ signi�cantly for any ICD chapter code between groups with low (1-10)

and high (11-50) numbers of presentations (Table 3).
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Of all presentations, 50.9% were the direct result of infection. Almost two thirds (63.8%) of the infectious

presentations occurred within the high presentation group (11-50), in which infections comprised 47.7%

of all presentations. For the lower presentation rate group (1-10) 57.7% of presentations were for

infectious causes.

 

We examined a subset of the cohort with the highest number of presentations (>19 presentations, n=10).

This sub-group was predominantly Aboriginal (90%) and male (80%). Of these children, three were born

prematurely, had microcephaly, and spent over 80 days in hospital following birth. Four required support

at birth. Overcrowding (60%), large families (60% with >2 siblings), food insecurity (50%) and �nancial

insecurity (60%) were common in this group. Half this group had PAE and two have a FASD diagnosis.

Most (70%) had previously been admitted to hospital. These 10 children had 275 ED presentations

collectively (range 19-50 presentations, median 25.5) for 430 reasons (range 32-79 reasons, median 39).

Disease of the ear (20.4%), injury (16.3%) and skin (15.8%) and respiratory infections (15.4%) were the

most common primary reasons for ED presentation. Infections of ear (16.6%), skin (15.4%) and

respiratory systems (13.6%) were common comorbid conditions.

Discussion
There were high numbers of ED presentations (median 9, range 0–50 per child) over �ve years for a
cohort of very remote dwelling, predominantly Aboriginal children. Most (n = 103/127, 82%) children
presented to ED at least once and 32% had more than 11 ED presentations over �ve years. Presentations
were typically for: infections of skin and subcutaneous tissue (12.5% of total presentations), middle ear
infections (12.2%), upper respiratory tract infections (9.8%), follow-up (7.5%), and for wounds (7.5%). The
high rate (89.7%) of discharges after management in ED indicates the low acuity of presentations. Many
of these children could potentially have been seen by GPs or community health workers, however such
services are limited. There was an increase in the number of ED presentations from 2009–11, compared
to 2007–8 but seasonality did not affect presentation numbers. There were higher numbers of
presentations in children with PAE and in Aboriginal children but no relationship with age or gender.

Over half (50.9%) of the ED presentations in this cohort of children were for potentially preventable
infectious conditions. This is consistent with common causes for ED presentation for Aboriginal people
of all ages in the Kimberley in 2008–9 [18]. These included skin, subcutaneous and breast conditions,
followed by injury, poisoning and toxic drug effects (regardless of triage category) [18]. Our �ndings are
also consistent with previous studies that examined reasons for Aboriginal child presentations to remote
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primary health care services in the Northern Territory (NT) [19, 20] and Sydney [21]. The 2004 Western
Australian Aboriginal Child Health Survey (WAACHS) report of ATSI children aged 0–17 living in WA, also
provides congruent data demonstrating that recurring infections were the dominant illnesses experienced
by Aboriginal children [18]. These self-reported conditions included a predominance of recurrent ear
(18%), chest (12%), skin (8%) and gastrointestinal (6%) infections in Aboriginal children aged 0–17 years
[22]. When the WA Survey data are examined by age group, the rates for infectious conditions were
highest in young children. For example, rates of chest infections in children ages 0–3 years were higher
(19.4%) than in 12–17 year-olds (8%); skin infections were higher for the 4–11 years age group (10.3%)
than in 12–17 year-olds (6.1%); and recurring ear infections were more common in children aged 0–3
years (20.4%) than 12–17 years (13.6%) [22].

Infectious diseases are closely interlinked with poverty. Poverty contributes to a spiral of lifelong adverse
outcomes including social stigma, poor housing and sanitation, low education levels, unemployment and
poor nutrition which in turn increase the risk of chronic illness and disability [23, 24]. As discussed in the
Kimberley Aboriginal Primary Health Plan 2012–15, many infections could be prevented by better living
conditions [25]. These include reducing overcrowding, improving housing and furnishings and ensuring
clean drinking water and sanitation. Many of the presenting conditions seen in children in our cohort (e.g.
hookworm, strongyloidiasis, meningococcal meningitis, trachoma and rotavirus gastroenteritis) have
been almost completely eradicated elsewhere in Australia.

Hygiene and education programs should be developed and managed by primary health care and
education systems [18]. In Fitzroy Crossing, Nindilingarri Cultural Health Services play an important role
in health promotion. Skin and throat infections are common in this population and a precursor to
systemic infection and rheumatic heart disease (the incidence for which children aged 5–14 living in the
Kimberley was previously reported as >30/100,000 per year, compared to near eradication in non-
Aboriginal Australian population groups) [26]. Since commencing our study, Telethon Kids Institute with
WACHS and KAMS, initiated the SToP Program (See, Treat and Prevent skin sores and scabies) in the
Kimberley region with the intention of decreasing skin infection rates to under 5% [27]. There is also a “no
school, no pool” rule however this often results in children swimming in the contaminated river, rather
than the chlorinated pool, which decreases rates of otitis media and scabies [28, 29]. Of note, the water at
the end of the wet season, contains rubbish, harmful microbes and chemical contaminants (nitrates and
uranium) [30, 31].

Immunisation programs prevent infectious diseases. In addition to receipt of the Hepatitis B, Diphtheria-
Tetanus-Pertussis-(whole) and Measles-Mumps-Rubella vaccines, children in the Lililwan cohort became
eligible for vaccination against Haemophilus in�uenzae type B, Streptococcus pneumoniae, Bordetella
pertussis (acellular), Varicella-Zoster virus and Rotavirus in WA in 2000, 2001, 2005, 2006 and 2007
respectively [32], however we did not obtain immunisation records for this cohort. In 2019, the national
coverage rate for vaccinations in 5-year-old ATSI children was 96.78% [33]. Although high vaccination
rates will prevent some upper and lower respiratory tract infections, in�uenza is a common infection in
children and a universal vaccination program was not implemented for Aboriginal children in WA until
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2008 [32]. Subsequent to our study the national immunization recommendations have expanded to
include the administration vaccines for Hepatitis A, Human papillomavirus, seasonal in�uenza and
Meningococcal (ACWY and B) to all Australian Aboriginal children [34].

Injuries are di�cult to prevent entirely, however the rates could decrease with development of culturally
appropriate and educationally relevant information regarding the leading causes of injury and disability
in Fitzroy Crossing, including awareness surrounding accidental and non-accidental injuries [35].
Interventions including increased safety promotion, improved environmental safety and knowledge of
wound care [35]. Codes for mechanism of injury were rarely recorded in the CommunicareTM database,
the main source of data for our study.

Many of the low acuity presentations, including follow up consultations, could have been managed at
local GP services. Despite discussion with local health care workers and review of reports from this time
period, it was di�cult to ascertain numbers of sta�ng for both the GP service and remote community
nurse practitioners over this �ve-year period. It is possible that there was a decrease in the numbers of
staff present due to di�culty with recruitment and retention, limiting access to GP appointments [18]. At
some periods during the study the ED was staffed by nurses only, who were unable to allocate diagnoses,
due to a scarcity of available doctors. Retention of staff with particular skills (e.g. child health nurses)
was reduced due to national shortages, isolation and lack of family housing for staff [18]. Furthermore,
previous policies regarding timing of GP appointments may have limited health service access for
children and families (e.g. limited afternoon booked appointments and morning walk-in only
appointments, personal communication from local OT Robyn Doney). Di�culties in accessing primary
health care services and service limitations in the community might have led to presentations to the
Emergency Department for conditions that would have otherwise been more appropriately cared for by a
GP or a nurse at a community health centre [15]. Indeed, one previously published study demonstrated
that absence of a GP increases ED presentations for low acuity patient presentations up to 54.7% in inner
regional areas and the these presentations are greater for younger patients [36]. Since these data were
collected, the Fitzroy Crossing emergency department has undergone a restructuring in an attempt to
encourage low acuity patient presentations out of the ED to GP clinics. This restructuring followed
community consultation and has improved the booking system. Results of this are illustrated by
increased GP attendance rates from 67% in August 2010–11 compared to 85% in August 2011-March
2012, which was complemented by an approximate 300% decrease in category 4/5 triage presentations
to ED [18].

Grey literature reports demonstrate that Aboriginal people in the Kimberley frequently attend the ED for
low acuity reasons (82% of presentations for reasons including infections of upper respiratory tract and
skin, febrile infants and �lling of repeat prescriptions), many of which could be managed by a GP [18, 37].
WACHS reported that from 2006–9 between 90.1–92.3% of triage 4 and 97.0–97.7% of triage 5
presentations were not admitted [37]. These large government reports incorporate adult data over a wider
distribution of locations and don’t capture the details from this comprehensive child cohort data
demonstrate. Although we cannot comment on the level of triage of our presentations as this was not
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present in the datasets studied, the low rate of admissions following ED presentations correlates with
these data and suggests low acuity presentations. Another report showed that adult women living in the
Kimberley region have a signi�cantly higher mean number of visits to hospital-based health care services
(e.g. overnight stay, ED presentations or outpatient appointments) (1.2 versus 0.5 persons) over 12
months compared to the wider WA population for 2010 [38]. As there are no reported data for children, we
can only extrapolate that similar trends exist for our cohort. These data raise the question of whether
there is a shortage of GPs in this area or an increased need for primary care services due to the social
disadvantage present in these communities or both. Further studies could explore this cohort’s use of the
Fitzroy Crossing general practice, and their reasons for presentation, compared with a similar cohort
based in an urban setting. Ideally a health economic evaluation of the current use of health services will
assist in advocating to ensure the most appropriate health services are available. Importantly, future
knowledge needs to be gathered regarding the needs and desires of the local community regarding how
to best meet their preventative health and other health care needs.

Children with PAE (49%) had higher rates of ED presentations compared to children with no prenatal
alcohol exposure. These children were at risk of developing a FASD (19% of cohort) [5, 6]. We hypothesise
that PAE could contribute to poorer immunity, or that PAE is indicative of complex social circumstance
surrounding these children, which may contribute to higher numbers of presentations to the ED.

The increase in ED presentations from 2007–2011 is almost certainly multifactorial. Community led
alcohol restrictions were implemented in September 2007 and the Marulu strategy to address FASD
commenced in 2008. During 2008, there were a number of important women’s bush meetings, which had
a focus on the impact of alcohol exposure in utero on children, including FASD rates and child health. In
2009–11, the Lililwan Project commenced and the team had a strong presence within the remote
communities, as they conducted comprehensive health assessments on the Lililwan cohort, providing
feedback to families with community navigator support and documentation including referrals to health
services. It is therefore plausible that there was a heightened awareness and increasing education for
parents surrounding their children’s health and wellbeing over 2009–11 in comparison to 2007–8, which
meant increased health literacy and engagement with health care facilities. Alcohol restrictions may have
enabled some parents to become more engaged with parenting their children and may correlate with
increased use of health services following the Lililwan study [39]. The 2010 Fitzroy Valley Alcohol
Restriction Report illustrated that the effects of alcohol restriction in Fitzroy Crossing were generally
positive and resulted in improvements in the rates and reporting of domestic and other violence, a 42%
reduction in alcohol-related emergency department presentations, decreased levels of child neglect or
other antisocial behaviours and increased interest in health care and engagement with health services for
families [39].

Alternative reasons for our observation of fewer ED presentations in 2009 could include local
environmental issues including a large dust storm, cyclone Yvette and the �re that occurred at the Fitzroy
Crossing Shopping Centre in July of that year, which subsequently forced people to travel out of town to
Derby or Broome for shopping and in turn other ‘errands’ such as ED and Centrelink visits that were



Page 15/22

conducted on the same trip. An additional factor underpinning this cohort’s (b2002–3) increase in
presentation rate from 2009–11, compared to 2007–8, is their reaching of school age in this time. In
2009 these children would have turned six or seven years. At school, children are exposed to an increased
number of pathogens, enhancing disease spread, and had increased disease screening performed by
teachers and the school nurse.

Considering the impact of extreme weather conditions, including �ooding, which increase the isolation of
many communities for up to 6 months of the year during the wet season with limited capacity for travel,
the similar number of ED presentations in the dry and wet seasons was counter to our original
hypotheses. The ease of movement in the dry season could result in more population �ux as increased
numbers of community members go on walkabout journeys, resulting in a decreased number of people
near the Fitzroy Hospital. One would consider the ease of access to a hospital a predictive factor in its
usage, however, there are year-round barriers to health service access including long distances, few cars
and drivers and a lack of public transport that may account for this stability across seasons. We did not
examine the day of the week for presentation; however, we note that families generally come to town
weekly to collect their Centrelink payments, collect groceries and would likely seek health services on the
same day.

Although our study is limited by a lack of data on triage categories and the challenge of not having an
age matched comparative cohort, we believe it is important as it demonstrates a whole paediatric,
predominantly Aboriginal cohort’s use of an emergency department service in a remote setting. As a
whole cohort of children this study is strengthened by having no selection bias. This study provides data
for children in remote locations and their use and reliance on a hospital system and is likely
representative of similar remote-dwelling cohorts in Australia. This could inform policy and practice in
these regions as it is indicative of high rates of hospital service usage, need for better preventative
strategies for infection and injury, and the gaps in other services such as primary care.

This research was requested by Aboriginal women leaders in the community. It was community led and
driven by years of community consultation. We achieved high participation rates despite vast
geographical distances, thanks to the community navigation and support provided by Aboriginal leaders.
A validated research tool was used to collect information on alcohol use in pregnancy and a reliable and
culturally appropriate questionnaire was utilised to obtain demographic details from families.

The Kimberley population is predicted to be the fastest growing population in WA over the next decade,
expanding at an average rate of approximately 2.7% per annum [40, 41]. Given the Australian Aboriginal
population pyramid is skewed in favour of young people (56% aged 0–24 years [42] there will continue to
be an ongoing and heightened requirement for maternal and child health services in the Kimberley Region
[18]. Understanding the context and underlying reasons for presentation to the ED for children in Fitzroy
Crossing will allow the development of educational tools and adequate infrastructure to ultimately better
support the overall health of these communities. It is important to dually apply focus to both the clinical
health service gaps as well as the crucial underpinning challenges with: housing, nutrition, clean water,
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smoking and health literacy, in consultation and ideally driven by the local population, in order to improve
child health in this region

Abbreviations And De�nitions
ATSIAboriginal and Torres Strait Islander

AIHW Australian Institute for Health and Welfare

EDEmergency Department

FASD Fetal Alcohol Spectrum Disorders

KAMSKimberley Aboriginal Medical Services

LililwanMeaning all the little ones in Kimberley Kriol and representing the cohort who underwent complex
multi-disciplinary assessments for Fetal Alcohol Spectrum Disorders.

LRTI Lower respiratory tract infection

NT Northern Territory

OvercrowdingDetermined by number living in household and whether the parent or caregiver of the child
felt there were too many people living in one house

PAEPrenatal Alcohol Exposure

URTIUpper respiratory tract infection

WAWestern Australia

WACHSWestern Australia Country Health Service

WHOWorld Health Organisation
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Figures

Figure 1

Flowchart of the Lililwan Project timeline
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Figure 2

Distribution of 1058 presentations from 2007-11 for 103 children at Fitzroy Crossing emergency
department, excluding those with no presentations.


