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Abstract
Introduction: There is a signi�cant gap between health outcomes in Indigenous and non-Indigenous
children, which may relate to inequity in health service provision, particularly in remote areas. We aim to
review the literature to describe health services and their use by children living in remote Australia,
comparing them to best practice models to identify opportunities for improvements.

Methods: Electronic-databases of medical literature were searched from Jan 1990 to Dec 2013. Grey
literature was identi�ed through investigation of websites, including local, state and national health
departments. Essential information was extracted and summarised for papers meeting inclusion criteria
for the review.

Results: A total of 45 titles was identi�ed in a strategic search of electronic medical databases and 47 in
the grey literature. Strict inclusion and exclusion criteria applied. Data were extracted from 92 documents.

Conclusions: Barriers exist to effective child health service delivery in remote Australia including
availability and access. Existing services cannot meet demand. Gold standard models for service delivery
incorporating community engagement and collaboration should be explored. Increased resources and
focus on primary prevention and health promotion are essential.

Introduction
Indigenous peoples account for 3% of the 25 million Australian population (1, 2). Many (27%) Indigenous
Australians live in remote and very remote settings where they comprise 45-90% of the population (1, 2).
Indigenous children living in remote Australia experience a greater burden of disease than children living
in metropolitan settings (3-9).

Indicators of child health and life expectancy include low birth weight (< 2500g) and infant mortality rate
(10-13). In 2010, Australian Indigenous babies were twice as likely (12% birth prevalence) as non-
Indigenous babies (6%) to have a low birth weight (LBW). Indigenous children have an infant mortality
rate 1.8 times higher than non-Indigenous children (5.1 versus 2.9 infant deaths per 1000 live births,
respectively) (14).

Hospitalisation rates are higher across all age groups of Indigenous compared to non-Indigenous
Australians (11). Rates of hospitalisation and emergency department presentation for Indigenous
children living in remote areas are high, often for potentially preventable skin, respiratory and
gastrointestinal infections (8, 15, 16).

Social determinants contribute to Indigenous health inequality  and include poor nutrition, housing
shortage, limited primary health care access, and disadvantage in income and education (17).

Following the 2009 ‘Closing the Gap’ strategy each Australian State and Territory developed plans and
policies to address gaps between Indigenous and mainstream health indicators and improve the
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effectiveness of health service delivery to children in remote settings (18, 19). For example, the
Queensland State Government aims to close the health gaps by 2033 by addressing risk factors,
increasing primary prevention strategies and access to multidisciplinary health services, and nurturing
safe environments for children (4). 

Indigenous children living in remote areas need priority access to high quality health care (20). This is a
human rights issue with signi�cant implications for chronic disease prevalence and life expectancy but
this was not included within the scope of this review.

We aim to review the academic and grey literature to 1) describe existing services and their use by
Indigenous children in remote Australia; 2) compare these to best practices; and 3) identify opportunities
for improved service provision.

Methods
A comprehensive search strategy was developed to �nd relevant articles from medical literature
databases using MeSH Headings and key words.  Grey literature was searched at target websites
including government agencies, research centres, Indigenous health portals, and non-government health-
related or Indigenous advocacy organisations.

All literature (1990-2013) describing existing rural and remote health services, health service use or needs
in relation to Indigenous children (0-18 years) was included. Papers were excluded if they focused on:
health services in foreign countries or large metropolitan areas; adult, dental and oral, or sexual health;
education of children or health professionals; social or cultural issues; attraction and retention of health
professionals; substance abuse and misuse; child care centres; the judicial system; health policy; or
papers not written in English (Figure 1).

Abstracts or summaries were reviewed to determine relevance and suitability for inclusion. Data from all
relevant papers were extracted and summarised by two authors (Appendix includes further details).

Databases searched

Electronic databases of medical literature (Medline, Cumulative Index for Nursing and Allied Health
Literature (CINAHL), Psychological Information Abstracts Services (PsycINFO), Web of Knowledge,
Excerpta Medica Database (EMBASE), Educational Resources Information Centre (ERIC), and Scopus)
were searched for relevant publications. Health department and other relevant websites were also
searched (Figure 1).

Literature Search

A search strategy was developed with a medical librarian. MeSH headings were identi�ed, and key words
were formatted to ensure derivatives of words were not excluded (e.g. a*). The use of “AND” or “OR”
strengthened the sensitivity and speci�city of the search. If this search strategy was not possible due to
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the capacity of particular search engines, then the best possible combinations of words were selected
relevant to different subjects.

MeSH Headings

The MeSH Headings used in this search included Health Services; Community Health Services; Primary
Health Care; Family Practice; Child Health Services; Adolescent Medicine; Health Services, Indigenous;
Rural Health; Rural Health Services; Rural Population; Rural; Child; Pediatrics; Oceanic Ancestry Group;
and Australia were used in the search.

Key Words

The key words searched were: Health services; community health services; primary health care; family
practice; adolescent medicine; Indigenous health; Indigenous health services; rural; remote; rural health
services; child; infant; paediatrics; paediatrics; Indigen*; Aborigin*; Oceanic Ancestry group; allied health;
Australia.

Searching the Grey Literature

A list of target websites was devised, including those of government agencies, research centres,
Indigenous health portals, and non-government health-related or Indigenous advocacy organisations.
Commonwealth and State/Territory websites were also searched, as were relevant university-based
research centres, private research agencies, NGOs and international bodies. National databases focusing
speci�cally on health or Indigenous people were also searched. Online searches were conducted using
key words and terms similar to those used to search the academic literature.

The following websites and databases were searched: Informit Indigenous Collection (IIC); Lowitja
Institute, Australian Institute of Aboriginal and Torres Strait Islander Studies (AIATSIS) and Australian
Aboriginal Health Info-net. Websites of the Federal and State Governments Health departments and
associated agencies; Parliamentary Hearings and Senate committees, Commonwealth and State;
Aboriginal medical services; regional health services; Australian Human Rights Commission; National
Health and Medical Research Council (NHMRC) of Australia; Royal Australasian College of Physicians;
Royal College of Paediatrics and Child Health (UK); Australian Bureau of Statistics, Australian Institute of
Health and Welfare (AIHW), Research Institutes focussing in Indigenous  health e.g. Menzies, Centre for
Aboriginal Economic Policy Research at Australian National University, Telethon Institute for Child Health
Research (Western Australia), Centre for Remote Health, and Australian Primary health care research
institute (APHCRI).

Many grey literature documents published by government agencies, including policy or strategy
documents, draw on peer-reviewed literature. Online documents, which were not simply summaries of the
issues, but provided original insights or evidence regarding the best approach for delivering health
services to Indigenous people living in remote areas, were included in the review (Table 2).
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Table 2. Summary of literature included in this paper.  

Focus of Paper References

Health services in Australia  (35, 85)

Child health services (20, 41, 71, 72, 86, 87)

Health service utilisation and access (3, 8, 23, 24, 66, 88-98)

Rural health care services or primary health care in a rural

setting

(58, 59, 62, 67, 68, 78, 99-

103)

Ambulatory services (2, 31, 32)

Emergency department presentation patterns (104-107)

Telehealth (108-112)

Other, including the remote nursing workforce, specialist

outreach services, multidisciplinary teams, allied health

services, fly-in-fly-out (FIFO) models, the Royal Flying Doctors

Service and barriers to providing effective primary health care

for children

 

 

Inclusion Criteria

Medical publications and grey literature produced between 1990 and 2013 were included if they
described existing rural and remote health services, health service use or needs in relation to Indigenous
children (0-18 years).

Exclusion Criteria

Papers were excluded if they focused on: health services in foreign countries or large metropolitan areas;
adult, dental and oral health, sexual health, education of children or health professionals, or social or
cultural issues; attracting or retaining health professionals to rural and remote locations; substance
abuse and misuse; child care centres; the judicial system; health policy or papers not written in English
(Figure 1) because the breadth of literature on these topics was too extensive to incorporate into this
review paper.

Review Process

Two authors reviewed abstracts or summaries of publications identi�ed in the search to determine their
relevance and suitability for inclusion. If there was doubt about the suitability of a paper, the full text was
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retrieved and evaluated. If there was a dispute about relevance of a paper a third author assessed the
paper. The reference lists of all relevant papers or reports were also reviewed for additional relevant
citations. Data from all relevant papers were extracted and summarised.

De�ning Health Services

We de�ned ‘health services’ as any primary, secondary or tertiary paediatric health services, including
paediatric specialists, remote nursing clinics, allied health professionals, hospital inpatient and
emergency departments, patient retrieval through the Royal Flying Doctor Service, �y-in-�y-out (FIFO)
services, paediatric outreach services, multidisciplinary teams, tele-paediatrics and videoconferencing
systems. Additionally, the public health approach to health services provides surveillance of the health
service through the consideration of epidemiology, health and ill-health.

De�ning Health Systems

We de�ned ‘health systems’ or ‘healthcare systems’ around the de�nition supplied by WHO. A good health
system incorporates the organisation of people, institutions and resources to deliver health services,
which meet the needs of all people. This requires resilient and considered �nancial procedures, a quali�ed
and well-paid workforce, reliable evidence-based information on which to base decision and policies,
adequate and well-maintained facilities and logistics allowing the delivery of quality medicine and
technologies.

De�ning Rural and Remote

The classi�cation scale used to de�ne rural and remote varied between papers, however the Rural,
Remote and Metropolitan Areas classi�cation (RRMA) and the Accessibility/Remoteness Index of
Australia (ARIA) scales were most commonly used (21, 22). Papers that focused on metropolitan
hospitals, populations or health services were excluded.

Results
Peer-reviewed Literature

We identi�ed 1505 papers (370 duplicates) and reviewed 1135 abstracts (Figure 1). Of these, 992 (87.4%)
were excluded. Following full text review of the remaining 143 (12.6%) papers, 45 were deemed highly
relevant (4.0% of the 1135 initially reviewed).

Publications exploring topics such as the physical or mental health of Indigenous children, neonatal
health and infant mortality, disease prevention and maternal or family health, were only included if they
reported on health service utilisation. Additionally, we included papers that discussed child health
services in Australia, health service utilisation and access, primary or other health care in rural/remote
settings, ambulatory services, emergency department presentation patterns, and barriers to effective
primary health care for children (Table 1).
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Grey Literature

Forty-seven reports from the grey literature were classi�ed as highly relevant (Table 1).

Results are presented under the following subheadings: 1) Existing health services for Indigenous
children in remote Australia; 2) Workforce challenges in remote settings; 3) Characteristics for an
effective service; 4) Models of care and solutions.

Table 1
Grey Literature Search Summary

Website type Number of websites that yielded
results

Number of documents
found

Federal government agency 6 10

Other national policy bodies (eg HWA,
RRHA)

2 4

National NGOs (RFDS, AMA, NRHC,
RCH)

6 3

State/Territory government agencies 5 6

State-based NGOs 5 1

Indigenous health NGOs – regional 4 3

International NGOs 1 1

Research Centres 15 18

Unpublished N/A 1

Total   47

AMA, Australian Medical Association; HWA, Health Workforce Australia; NRHC, National Rural Health
Conference; RFDS, Royal Flying Doctor Service; RRHA, Rural and Regional Health Australia

 

1) Existing health services for Indigenous children in remote Australia

Children’s Use of Services

Indigenous adults are more likely to use health services than non-Indigenous adults (23). Indigenous
children are less likely than non-Indigenous children to have visited health services in the last 12 months
(mean 2.5 v 3.1, p < 0.001), used maternal and child health services (OR = 0.35, 95%CI: 0.24–0.49),
general practitioners (OR = 0.45, 95%CI: 0.35–0.64) or paediatricians (OR = 0.52, 95%CI: 0.35–0.77), but
more likely to be hospitalised (17% vs. 9.9%, p = 0.01) (24). Proportionally, more Indigenous than non-
Indigenous infants live remotely or very remotely (13.0% vs. 3.7%, p < 0.001) (24).



Page 8/27

Authors acknowledge an interplay between social structures and health outcomes, however it is unknown
whether outcomes are worse for Indigenous infants because of lack of access to services or whether
lower levels of parent education, employment and private health insurance, younger maternal age and
increased rates of single parenting (24). It is di�cult to assess causality from cross-sectional data
comparing access to health services with outcomes, and these data may not incorporate Aboriginal-
speci�c health services (24). No theoretical framework (such as the Anderson behavioural model) was
used for modelling the risk factors for health service utilisation and health outcomes (24).

A retrospective cohort study of 756 mothers and their 1494 children over 14-years (1984–1997) at three
metropolitan Western Australian general practices demonstrated children’s utilisation of health services
was positively correlated with their mother’s use of services, mothers’ stress level, psychosocial problems
in the child, and quality of the mother-child relationship (25, 26). Additionally, the rate of primary health
services use by children is in�uenced by their health status, age, birth order (elder children attend more
frequently), socioeconomic status (disadvantaged children have an increased likelihood of visiting a
doctor) and whether the appointment is physician initiated (if so, children are more likely to attend) (25,
26). There is a positive correlation between sibling attendance and rates of health service utilisation (25).
Integration of maternal and child health services increases children’s use of health services (25, 27).

Access to Effective Health Services and Challenges and Barriers to their Provision

Health professionals who work in or visit remote communities understand the barriers to access health
services, but limited evidence is published (28, 29). Identi�ed challenges to delivering effective and
equitable health services to Indigenous children in remote areas include:

poor access (distance between services and communities, dirt roads, lack of patient
accommodation).

poor communication and infrastructure (internet/telephone access, public transport, sewerage, water
supply, electricity);

lack of skilled health professionals (high staff turnover, limited accommodation options);

environmental factors (high temperatures, �ooding, risks associated with travelling long distances in
remote Australia);

health service factors (in�exible health service structures, poor communication and coordination,
resource constraints e.g. inadequate staff/equipment);

economic factors (cost of transport, food, accommodation);

issues of cultural safety (lack of interpreters, poor doctor-patient communication; a lack of cultural
competency with different perceptions of health, illness and medicine, historical associations of
hospitals with death, mistreatment of Indigenous people) (28, 29).

The Kimberley Regional Aboriginal Health Plan (1999), developed with representatives from Aboriginal,
state and commonwealth government-controlled organisations provides recommendations to improve
Aboriginal health in the Kimberley region of Australia (30). They recommend coordination of planning
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and service delivery for primary health services, growing the Aboriginal health workforce, increasing
prevention and promotion and ensuring culturally sensitive collaboration and communication (30). The
collaborative nature of this discursive report gives credence to the concerns raised and recommendations
and provides goals for improving access to gold standard health services for remote dwelling Indigenous
Australians (30).

Interviews with health practitioners, outreach specialists, regional health administrators and patients in
remote Northern Territory (NT) communities provided opinion on the challenges and barriers to accessing
health services in remote settings (29). Informed buy this information, a specialist outreach service was
developed and implemented, which increased four-fold the number of gynaecological consultations over
3-years (1996–1999) (27). Equivalent increases have not been seen for documented for specialties
without outreach services (29).

Access depends on service availability (including out of hours), travel/transportation barriers, costs, and
language and cultural barriers (28, 29). There is no standard measurement for access to health care for
children in remote Australia. The validity of the Hospitalisation for Ambulatory Care Sensitive Conditions
(ACSH) measurement of access to health services and avoidable morbidity is debated for communities
with limited health service (31). The ACSH has been used to measure access based on physician supply
and potentially preventable hospitalisations, however increased physician supply is not the sole
determinant of health care quality (31). A higher ACSH score correlates with poorer access (31). Increased
residential remoteness, lower income, lower educational level and current smoking status were
associated with a higher ACSH score, re�ecting the impact of social determinants on access to health
care (31). ACSH provides a measure that is independent of tendency to seek care, disease burden or
prevalence, and workforce supply (32). Measuring access requires incorporation of many factors,
including the features of a health care system and characteristics of individual patients or target
populations.

An alternative measure of health service availability is population-based distribution of health facilities
(33). The distribution of intensive care units (ICU) correlates with population distribution but accessibility
varies geographically. For example, the median distance to the nearest ICU is 161.7km in Western
Australia and 7.6km in the ACT (33). However, there is a lack of data on health service availability by
population and a lack of evaluation of the relationship between access to primary health care services
and health outcomes in rural and regional Australia (4, 34, 35). It is di�cult to compare services across
Australian States and Territories because each jurisdiction manages its own health budget and policies. It
is also very di�cult to compare health systems performance at a jurisdictional level, apart from reviewing
CoAG-monitored health indicators (e.g. Close the Gap targets). Life expectancy, mortality rates, morbidity
from chronic diseases and lifestyle factors (obesity, smoking, poor nutrition, physical activity) are used as
measures of population health but are less relevant to children (36). Indigenous child health outcomes do
not solely re�ect health system functioning, but are impacted by social and environmental factors, case-
mix and public health campaigns (37–39).
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Authors commented on distances and access to allied health services for children in remote settings,
notably paediatric speech pathologists (40). Most (98%) allied health services were not delivered at the
ideal rate of at least once per week (40) and over 30% of rural NSW residents live beyond the ‘critical
maximum distance’ of 50km from the therapist, beyond which patients become less likely to travel.
Speech pathology is particularly important because of high rates of otitis media, hearing problems and
poor language skills (41) in remote Indigenous child populations, which impacts intergenerational
transference of cultural knowledge.

Extremely isolated communities depend on the Royal Flying Doctor Service (RFDS) for basic primary
health care services and to coordinate emergency response (42). Communities rely on aeromedical
transport for health professionals as well as treatment and evacuation for emergent and non-emergent
care (43). From 2003-5, 61% of all aeromedical evacuations were for respiratory disease (21%), obstetric
conditions (15%), gastroenteritis (14%) and injury or poisoning (11%) (43). This places strain on local
primary health care (PHC) centres and clinic staff and highlights the need for support and funding to
meet prevention and PHC demands (43). Many people transported by RFDS would bene�t from access to
multidisciplinary care (53/78, 68%) or shared specialist care (41/78, 53%) provided locally (44).

Social and cultural factors impact service use
Social and cultural factors in�uence service use by Aboriginal people. Lack of cultural competence
among health professionals deters use (28). Some health professionals have ethnocentric attitudes and
lack understanding of Aboriginal culture (28). Disrespectful or inappropriate communication and racism
also impact engagement (28). The 2006 Census showed that 573 Indigenous people (1.5% of WA’s
Indigenous population aged over 15 years) were employed in health-related occupations, comprising
1.1% of the total WA health workforce (45). Nationally, Indigenous people constitute 2.0% of Australia’s
health workforce (45). Appropriate training in cultural competence of non-Indigenous staff and
employment of more Indigenous staff would increase access to culturally appropriate health services
(28).

Funding Complexity

Local, state and national governments, privately funded organisations and NGOs provide funding for
remote health services. The Medical Specialist Outreach Assistance Program (MSOAP), was funded to
improve delivery of health services in remote Australian (46). In some jurisdictions (e.g. NT) this funding
is accessed directly from the Department of Health. In others, such as Queensland (Check-up) and WA
(Rural Health West), non-government entities receive the MSOAP funding and report back to the
Australian Government (46). Part of MSOAPs responsibility is to ensure services funded by them are
linked with existing services. Access to this funding requires lobbying by medical professionals and a
competitive application process (46).

Overall, expenditure for Indigenous health services is higher than for non-Indigenous services (47). Per
capita expenditure on public hospital services is higher for Indigenous than non-Indigenous Australians
(47). During 2008-09, a total of $3,700 million was spent on Indigenous health services. Per capita
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expenditure for Indigenous Australians was 155% of the expenditure for other Australians, being even
higher for Indigenous people in remote (241%) and regional (144%) settings (47).
1) What do we know about the workforce in remote locations?
High Pressures On Workforce

Aboriginal Medical Services (AMS) and specialist services in rural and remote Australia report increased
workforce stress, compared with metropolitan services (41, 48). In rural settings there is a high demand
for services. Physicians report lack of local services in rural/remote vs. urban settings for audiology
(11.1% v 0%), ENT (33.3% v 3.9%) and hearing aid provision (37.7% v 1.9%)(41). Children in rural and
remote settings experience longer wait times for audiologists than urban children (18.3% v 1.9% waited
over the recommended 3 months) (41). Between 1996–2001, the Australian health workforce increased
by 14.7%, yet the number of health workers/100,000 population remains low in remote locations
(1498/100,000 vs. metropolitan 3005/100,000). (49, 50). The number of specialists is increasing,
however there remains unequal distribution with oversupply for urban locations (50). In 2001 there were
only 75 specialists in the “Top End” region of the NT. They were required to care for a population of
148,641 people spread across an area of over 500,000 km2, with 30% living in rural and remote areas. Of
these 75 medical specialists only 12% reside in rural and remote areas, compared to 28% of the general
Australian population.

There are many workforce initiatives to help alleviate rural GP service pressures, many of which rely on
encouraging doctors into rural settings (51–54). Up-skilling of paediatric nurses and Aboriginal Health
Workers aims to alleviate some workforce shortages (55). Multidisciplinary assessments (incorporating
medical, nutritional, psychosocial and allied health) of children living in remote communities have
demonstrable bene�ts including: recognition of ill-health risk factors across multiple domains; individual
assessments to develop individualised management strategies; and coordinated collaboration between
teams which avoids service delivery gaps (51–54). Regular meetings that facilitate communication
between health professionals, disciplines and organisations are bene�cial in establishing clear roles and
responsibilities (67, 69). Employment of administrative staff for coordination and communication
with/for communities would alleviate some time pressures experienced by health personnel and improve
organisation (53). Additionally, improved infrastructure (e.g. telehealth, internet and IT services) would
support workforce in remote locations (54).

Improving access to primary, secondary and tertiary health services is crucial to improve child health (29).
In remote communities access to care is limited due to a lack of transport and accommodation options
(53). Increasing public transport options for isolated communities or implementing other delivery models
(e.g. outreach or telemedicine services) may increase equality of access and service use(27). Paediatric
outreach services to rural and remote areas bene�t children and their families due in part to reduced need
to travel to services. Such services also increase cultural understanding of health professionals and
engages communities (56–59).

Optimal Sta�ng For Remote Health Services



Page 12/27

Optimal health professional sta�ng levels for Australia were not found during our search, other than for
nurses (9). However, some regional planning documents prescribe optimal ratios for their region (30, 60).
Based on recommended population ratios for Central Australia, there should be 1 Aboriginal Health
Worker per 100 Aboriginal people, 1 community nurse per 250 people and 1 doctor per 600 people (61). It
is suggested that communities with a stable population of 250 should have a health service located
within the community as well as access to on-call services. Communities of between 100–250 people
should have a clinic staffed by two health professionals, either senior Aboriginal Health Workers or
registered nurses (9). These targets were established in 1997 and meeting them continues to be a
challenge due to di�culties with workforce retention and resources (9).

2) What constitutes an effective service?

Measuring the Effectiveness of a Health Service

The effectiveness of a health service can be indicated by its use: that is, the number of presentations; the
system performance; or the community health outcomes (35). Health services in remote settings do not
use these frameworks. The Australian Institute of Health and Welfare compared health system
performance across all jurisdictions (2012). They reviewed health service e�ciency and appropriateness;
responsiveness to needs of Indigenous people; accessibility; continuity of quality health care; and health
care systems capability and sustainability (45).

Immunisation rates for Indigenous children in 2011 were comparable to rates in non-Indigenous children
at 2 years of age (88% and 91% were fully vaccinated in WA, respectively) (45). However, Indigenous
children aged 0–14 years in WA are less likely to receive an annual health check, a rate slightly lower (93
per 1000) than for Indigenous children nationally (110 per 1000 for 2010-11) (45). In WA between 2008-
10, hospitalisation rates for potentially preventable conditions were 13 times higher for Indigenous people
(413.6 per 1000 population) than non-Indigenous people, and much higher than the for NSW, Vic, QLD, SA
and NT combined (137 per 1000, rate ratio 4.8) (45).

A comprehensive review of the underlying features of effective primary health care models in rural and
remote Australia highlighted the importance of supportive policy, positive State or Territory relations, and
community commitment (62). Fundamental requirements for effective and sustainable health services
include proper governance, management, community involvement and leadership, adequate �nancing,
infrastructure and ample workforce supply (62). The effectiveness of a service was measured using a
Primary Health Care (PHC) framework which assessed health service process and outcome measures
(e.g. increased recruitment, decreased wait times, decreased suicide rates and GP isolation, increased
community participation, increased workforce retention, improved cost effectiveness, increased referrals,
improved access to records) (62).

Many authors highlight the importance of evaluating health services to inform best practice, ensure
improvements are maintained, and inform establishment of future health services (3, 35, 55, 59, 62–66).
Evaluation highlights key features of optimal health services (67), however, the evaluation method needs
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to be carefully considered. For example, Key Performance Indicators (KPI) can be used to quantitatively
assess Indigenous PHC services. However KPIs have been discredited because their narrow focus
overlooks programs underpinned by social theories and Indigenous concepts of health, and thus they fail
to provide an accurate re�ection of the contribution of a service to health (68). Several studies discussed
assessment of the sustainability and effectiveness of remote health services through continuous quality
improvement (CQI, Fig. 2) (64–66). CQI involves ongoing collection of data through community-based
research, which aligns with Indigenous concepts of health and service delivery principals, to determine
the functionality of an organisational system and enable implementation of improvements (64, 65). CQI
has proved very effective for assessing PHC of chronic conditions in remote Australia (64, 65, 69). When
applied to regional services, CQI has resulted in large increases in the number of patients accessing PHC
services (an increase from 12 to 4000 patients from 1995–2009) (66). Thus, qualitative assessment of
programs is also important.

Limitations to the effectiveness of health services
Remoteness, inadequate medical workforce, and poor coordination negatively impact health service
effectiveness (9). In some very remote settings (such as Fitzroy Valley, WA) Community Health staff,
whose primary role is in preventative health care, are forced to deliver acute medical care (42). There is an
increase in the proportion of children receiving nursing (rather than doctor) consultations with increased
remoteness (42). The total number of midwives and child health nurses in very remote Australia has
decreased in the last decade, aligned with a decrease in the number of nurses obtaining midwifery
quali�cations (65% in 1999 to 29% in 2008) (70). Efforts to address these issues are being made by the
NT Department of Health and Families by supporting remote area nurses through midwifery training (70).

AMS are an important means of culturally appropriate service delivery for remote Indigenous children. In
WA (2004), fewer than 5% of doctors and specialists were located in remote and very remote areas and
only 5.8 full time equivalent (FTE) doctors worked in culturally tailored organisations such as AMS (42).

There are challenges in attracting and retaining clinicians, and many programs do not address the
cultural, locational and �nancial barriers that prevent Indigenous children from gaining access to
physicians (42, 71).

Individual health professionals in the remote health workforce are often forced to manage extremely
complex, chronic disorders with a lack of resources and limited options for specialist referral (51) and this
is rendered more di�cult by professional isolation. Paediatricians are required to meet a greater demand
than their capacity and resources allow, due to limited PHC services. As a result, time is allocated to
children with the greatest urgency and acuity, thereby restricting time available for primary and preventive
health care services (72).

Di�culties with communication, coordination, collaboration
Many services have di�culty communicating with patients and other health professionals, due to cultural
incompetence and technological barriers and struggle to ensure cooperation, collaboration and
coordination between different organisations (28, 51) and remote communities. This is aggravated by
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challenges in case planning and organising referrals (51). It has been recommended that there should be
community paediatricians who commit solely to advocating for, and co-ordinating outreach services to
alleviate this burden from organisations and other health professionals (72). Currently, it is estimated that
for each day of clinical work one day of administration and liaison is required (51, 72).

Few online sources designed to assist in the co-ordination of health services exist. In the NT, the
Department of Health’s online Remote Atlas has a section speci�cally for SONT (Specialist Outreach NT).
Protocols to facilitate e�cient and co-ordinated health service delivery to remote communities, including
SharePoint access, an online calendar with schedules of all specialist and other health services, would
improve services (73).
3) Models of Care/Solutions

Recommendations

Numerous models of care recommendations for improving Indigenous health services exist, but the
challenge remains to ensure implementation and effectiveness (9, 35).

One recommendation is for State and Territory Health Departments to engage more with other relevant
health organisations and develop Aboriginal child health care policies (27). Health care delivery may
improve with a national policy framework for maternal and child health (74), child and adolescent mental
health, and child nutritional supplementation (67, 76). Implementation of supportive programs to
augment Aboriginal Community Controlled Health Services, particularly services with a focus on health
promotion and early intervention, would improve child health outcomes (53, 54, 75).

One example of an all-encompassing model of care for remote Australia is provided by the Kimberley
Aboriginal Health Performance Framework (KAHPF) (9). Key recommendations address social
determinants. Measures to improve services include better coordination and inter-agency collaboration;
use of innovative programmes of health promotion targeting speci�c groups and using culturally
appropriate, locally relevant resources; allied health support for children in classrooms; School Entry
Check for early identi�cation of health and developmental problems; screening for common childhood
problems including anaemia and growth faltering; better access to specialists; use of diagnostic
protocols; clear referral pathways; long term funding for successful programs; and ongoing training of
health professionals (9). This model provides a gold standard for health services developed in the future
and highlights the complexity of providing a thorough and effective service.
Best Practice: Moving towards health equity for Aboriginal children

Models of care

Another best practice public health model for child and adolescent health entails prevention programs,
early and secondary intervention, with individual child multidisciplinary assessments (76). This would
maintain a reactive health system, meeting individual needs, whilst instilling preventative strategies
within community. A holistic approach to health engages families, ensures Indigenous involvement in
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identifying problems and informing solutions for child health, growth and development (51). Ensuring
availability of continued care is essential (51).

Meeting optimal child health service requirements and providing accesses for remote communities
underpins best practice service models (51). Adjustments to improve the current service provision system
include increasing Indigenous involvement in service delivery and prevention programs, improved access
to services, dismantling cultural barriers to increase use of existing services, utilising a multidisciplinary
approach for diagnosis and management, increasing IT capabilities, integrating mother and child health
services and workforce initiatives. It would be useful to develop a national framework for child health
services in remote health settings (9).
Community Engagement

It is essential that there is full Indigenous community leadership and involvement (28, 53) via
collaborative partnerships with external organisations (53, 66, 77, 78). Ongoing evaluation would ensure
the opinions of Indigenous families utilising services are recognised and highlight priorities for child
health (27). If possible, community based child health services and organisations should be controlled
and managed by community members (53). Enhancing Aboriginal Health Worker training and numbers
would help dismantle cultural and language barriers that limit service use and effectiveness (75).
Generation of protocols for individual agencies, outlining best practice policies for child health and
guidance to ensure culturally appropriate services are delivered (27, 74).

Improving Communication

Communication challenges between health professionals, inter-agency, communities and health
departments could improve through infrastructure improvements, increasing the use of
videoconferencing and shared electronic medical information systems (27, 53). Videoconferencing
(Telehealth) is a valuable tool for specialist consultations in remote settings and acts to support health
professionals (79–81). In isolated areas videoconferencing saves patients time and money and alleviates
stress by improving access to better services. Videoconferencing enables education and career
development for medical professionals (79–82).

Increasing information technology (IT) knowledge for health personnel and increasing access to IT staff
for technological failures provides additional challenges in remote settings. Incorporating these services
may help �ll health service gaps in remote locations and improve Indigenous child health.

Access To Services

Provision of social support and accommodation for patients and families travelling to access health
services, may deem it a positive experience, increasing the likelihood of subsequent visits, and in turn
improving health outcomes (53). Alternatively, increasing accommodation availability for health
professionals in community would increase face-to-face time, facilitate multidisciplinary care and
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reducing wait times (27). Improving existing community transport services, by providing cars and buses,
will improve access to services (27).

New Services

When new health services are developed, it is important to ensure there is adequate infrastructure and
sta�ng to avoid overloading them. Collaboration with organisations to improve public and environmental
health (including the development of preventative health strategies) and the social determinants of health
is imperative (45, 53, 74). Ensuring new services undergo intrinsic evaluation of their process and
outcome indicators and continuous quality improvement (CQI) is crucial.

Discussion/conclusions:
We found a high burden of child health needs in remote communities, inadequacies in existing health
services and barriers to service delivery (e.g. distance, sta�ng and cost). There are proposed models for
better service delivery, but these require co-ordination and collaboration of existing services and
involvement of local Indigenous communities. Medical professionals in remote locations need additional
�nancial, emotional, educational and collegiate support to increase focus towards patients. Support
could be provided through the use of new technologies and strategies for attracting and maintaining
staff. It may be useful to implement an all-encompassing public health approach or develop a national
framework to address the determinants of health, including ensuring infants receive the best start in life.

If early onset chronic diseases are to be prevented then investment in schools’ provision of adequate
nutrition and health literacy, and pre-conception, pregnancy, early infancy and childhood programs are
paramount. The importance of the Developmental Origins of Health and Disease (DOHaD) needs to be
embodied in the health promotion message of the �rst 1000 days of a child’s life. These are windows of
opportunity for prevention and unless incorporated into policy and programs will precipitate late
intervention in adulthood – which demands a reactive health system.

The cost to deliver health services for Indigenous people are often quoted as greater than non-Indigenous
(e.g. $ per head), but there is little consideration of causes, chronicity and complexity of service delivery
for these increased costs. These higher costs relate to increased morbidity amongst populations; remote
service delivering expenses; and incentives for health professionals (53). Indigenous people may be
sicker, services less e�cient or conversely more effective than urban and city services, and any or all of
these factors could contribute to greater costs. This literature does not indicate targeted expenditure, only
that money is spent.

A lag between prevention of health conditions with improvements at the social determinants of health
level, improved service delivery and resulting health outcomes exists, particularly for child populations
(53). Funding for Indigenous child health services has increased, however, so have the implementation
costs in keeping with in�ation and demand (83). The case-mix method for allocating hospital funding
uses national averages, cost weights and length of stay as benchmarks (38). It has been criticised as
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further disadvantaging Indigenous children who present more frequently, have complex illnesses and
comorbidities, and prolonged hospital stays (22.6% v 1.5% non-Indigenous children) (38). They receive
inadequate funding for their disease progression, and an unfair funding distribution which may further
impair service delivery (38). We did not aim, and are not able, to discuss how investment to support social
determinants of health would alter patient outcome but instead our �ndings underscore the importance
of responsive, high quality, well-resourced and funded reactive and preventative health models. Savings
could result from better primary health care and prevention models for children in remote communities,
resulting in disease prevention and improved disease management (27). Expenditure on appropriate, well-
resourced services across areas of greatest need (e.g. maternal and child health programs) in remote
Australia would have a strong impact on child well-being (27, 84).

 

Abbreviations
AMS – Aboriginal Medical Services; CQI – Continuous Quality Improvement; DOHaD - Developmental
Origins of Health and Disease; ENT – Ears, Nose Throat (Otorhinolaryngology) Surgeon; FIFO – Fly-in Fly-
out; KPI – Key Performance Indicators; NSW – New South Wales; NT – Northern Territory; PHC – Primary
Health Care; RFDS – Royal Flying Doctors Service; SA – South Australia; WA – Western Australia.

Declarations
Authors contributions

The authors declare that they have no competing interests. PJD performed the research, analysed the
data, interpreted the results, drafted the manuscript, wrote the �nal manuscript. KT performed the
research, collecting and interpreting the data, proofed and approved the manuscript. JO conceived the
study, designed the study, and performed research. MC conceived the study, designed the study, and
performed research. HEJ interpreted the results, drafted the manuscript, and read and approved the �nal
manuscript. DH interpreted the results, drafted the manuscript, and read and approved the �nal
manuscript. EJE conceived the study, designed the study, performed the research, read and approved the
�nal manuscript. ALCM conceived the study, designed the study, and performed the research, read,
reviewed, edited and approved the �nal manuscript. All authors contributed to and approved the �nal
manuscript.

Acknowledgements

Thanks to Prof Kirsty Douglas and A/Prof Kathryn Glass for edits and contributions to the �nal version of
the manuscript.

Funding



Page 18/27

The Lililwan project was supported by the National Health and Medical Research Council of Australia
(NHMRC) (Elizabeth Elliott, Practitioner Fellowships 457084 and 1021480, and project grant 1024474);
the Australian Research Council (Jane Latimer, Future Fellowship 0130007); the Australian Government
Departments of Health and Ageing (DoHA); and Families, Housing, Community Services and Indigenous
Affairs (FaHCSIA); Save the Children Australia and the Foundation for Alcohol Research and Education.
Pro bono support was provided by M&C Saatchi, Blake Dawson solicitors, and the Australian Human
Rights Commission. Alexandra Martiniuk was funded by an NHMRC TRIP (Translating Research into
Practice) Fellowship (2016–2018). Philippa Dossetor is supported by a part-time PhD scholarship
through the Australian National University Medical School and the College of Biology, Medicine and the
Environment, a University of Sydney Poche Institute Scholarship and by a part-time Avant DiT
scholarship.

Consent for publication

Not applicable.

Competing interests

The authors declare that they have no competing interests.

References
1. AIHW. A. The Health and Welfare of Australia’s Aboriginal and Torres Strait Islander Peoples.

Australian Bureau of Statistics and Australian Institute of Health and Welfare. 2005(Canberra:
Commonwealth of Australia).

2. Anderson I, Crengle S, Kamaka ML, Chen T-H, Palafox N, Jackson-Pulver L. Indigenous health 1:
indigenous health in Australia, New Zealand, and the Paci�c. The Lancet. 2007;367:1775-85.

3. Bailie RS, Si D, Dowden MC, Connors CM, O'Donoghue L, Liddle HE, et al. Delivery of child health
services in indigenous communities: Implications for the federal government's emergency
intervention in the Northern Territory. Medical Journal of Australia. 2008;188(10):615-8.

4. Thomas S. Kids Pitstop: one stop community health shop for Indigenous families in the West
Pilbara. Rural Health: the place to be; 17-20 May; Cairns2009.

5. Pulver LJ, Haswell MR, Ring I, Waldon J, Clark W, Valorie Whetung, et al. Indigenous Health –
Australia, Canada, Aotearoa New Zealand and the United States - Laying claim to a future that
embraces health for us all. 2010.

�. Australian Institute of Health and Welfare. Access to health services for Aboriginal and Torres Strait
Islander people. Canberra: AIHW; 2011.

7. Australian Institute of Health and Welfare. Aboriginal and Torres Strait Islander health services report,
2010-11: OATSIH services reporting - key results. Canberra: AIHW; 2012.



Page 19/27

�. Bar-Zeev SJ, Kruske SG, Barclay LM, Bar-Zeev NH, Carapetis JR, Kildea SV. Use of health services by
remote dwelling Aboriginal infants in tropical northern Australia: a retrospective cohort study. BMC
Pediatrics. 2012;12:19.

9. Lewis J. Kimberley Aboriginal Primary Health Plan 2012-2015. Broome: Kimberley Aboriginal Health
Planning Forum; 2013.

10. Australian Institute of Health and Welfare. 1996-7 National Hospital Morbidity Database. Australian
Institute of Health and Welfare 1998.

11. Australian Institute of Health and Welfare. Australian Hospital Statistics 2010-2011. Australian
Institute of Health and Welfare. 2012;Canberra: Australian Institute of Health and Welfare.

12. Li Z. Australia's Mothers and Babies 2010: Australian Institute of Health and Welfare; 2012.

13. National Health and Medical Research Council. A Healthy Start to Life for all Australians. NHMRC;
2002.

14. Prime Minister’s Report. Closing the Gap: The Prime Minister's Report. Canberra; 2020.

15. Dossetor PJ, Fitzpatrick EFM, Glass K, Douglas K, Watkins R, Oscar J, et al. Emergency Department
Presentations by Children in Remote Australia: A Population-based Study. Global Pediatric Health.
2021;8:1-11.

1�. Dossetor PJ, Martiniuk ALC, Fitzpatrick JP, Oscar J, Carter M, Watkins R, et al. Pediatric hospital
admissions in Indigenous children: a population-based study in remote Australia. BMC Pediatrics.
2017;17(1):195.

17. Carson B, Dunbar, T., Chenall, R.D., Bailie, R. Social determinants of Indigenous health. Menzies
School of Health Research: Allen and Unwin. 2007.

1�. Queensland Health. Making Tracks toward closing the gap in health outcomes for Indigenous
Queenslanders by 2033 Implementation Plan 2009-10 to 2011-12. Brisbane: Department of Health;
2010.

19. COAG Reform Council. Indigenous reform 2011-12: comparing performance across Australia.
Sydney: COAG Reform Council; 2013.

20. Zwi K, Joshua P, Moran P, Casacelli M. Prioritising health services for high risk and disadvantaged
children. Journal of Paediatrics and Child Health. 2011;47:23.

21. Australian Institute of Health and Welfare. Rural, regional and remote health: a guide to remoteness
classi�cations. Australian Institute of Health and Welfare; 2004.

22. Wakerman J. De�ning remote health. Australian Journal of Rural Health. 2004;12(5):210-4.

23. Whelan S, Wright DJ. Health Services Use and Lifestyle Choices of Indigenous and non-Indigenous
Australians. Social Science & Medicine. 2013.

24. Ou L, Chen J, Hillman K, Eastwood J. The comparison of health status and health services utilisation
between Indigenous and non-Indigenous infants in Australia. Australian and New Zealand journal of
public health. 2010;34(1):50-6.



Page 20/27

25. Ward AM, De Klerk N, Pritchard D, Firth M, Holman CDJ. Correlations of siblings' and mothers'
utilisation of primary and hospital health care: A record linkage study in Western Australia. Social
Science and Medicine. 2006;62(6):1341-8.

2�. Ward A, Pratt C. Psychosocial in�uences on the use of health care by children. Australian and New
Zealand Journal of Public Health. 1996;20(3):309-16.

27. Larson A, Bradley R. Aboriginal maternal and child project: strengths and needs analysis. Geraldton,
WA: Geraldton, WA: Combined Universities Centre for Rural Health and Aboriginal Health Council of
Western Australia , 2010.Combined Universities Centre for Rural Health and Aboriginal Health Council
of Western Australia; 2010 March 2010.

2�. Atkinson D, Bridge C, Gray D. Kimberley Regional Aboriginal Health Plan: Aboriginal Health in the
Kimberley: current circumstances and future directions. Broome; 1999.

29. Gruen RL, Bailie RS, d'Abbs PH, O'Rourke IC, O'Brien MM, Verma N. Improving access to specialist
care for remote Aboriginal communities: evaluation of a specialist outreach service. The Medical
journal of Australia. 2001;174(10):507-11.

30. Atkinson D BC, Gray D. Kimberley Regional Aboriginal Health Plan: Aboriginal Health in the
Kimberley: current circumstances and future directions. Broome; 1999.

31. Ansari Z, Laditka JN, Laditka SB. Access to health care and hospitalization for ambulatory care
sensitive conditions. Medical Care Research & Review. 2006;63(6):719-41.

32. Ansari Z, Rowe S, Ansari H, Sindall C. Small area analysis of ambulatory care sensitive conditions in
Victoria, Australia. Population Health Management. 2013;16(3):190-200.

33. Flabouris A, Hart GK, Nicholls A. Accessibility of the Australian population to an ICU, and of ICUs to
each other. Crit Care Resusc. 2012;14(3):177-84.

34. WA Clinical services framework 2005 - 2015.

35. McCalman J, Tsey K, Clifford A, Earles W, Shakeshaft A, Bainbridge R. Applying what works: a
systematic search of the transfer and implementation of promising Indigenous Australian health
services and programs. BMC Public Health. 2012;12(1):600.

3�. Prime Minister's Report. Closing the Gap: The Prime Minister's Report Canberra; 2012.

37. Hoy WE. Closing the gap” by 2030: aspiration versus reality in Indigenous health. Med J Aust.
2009;190(10):542-4.

3�. Ruben AR, Fisher DA. The casemix system of hospital funding can further disadvantage Aboriginal
children. Medical Journal of Australia. 1998;169(SUPPL.):S6-S10.

39. Russell-Weisz D, Hindle D. High length-of-stay outliers under casemix funding of a remote rural
community with a high proportion of aboriginal patients. Australian health review : a publication of
the Australian Hospital Association. 2000;23(2):47-61.

40. Verdon S, Wilson L, Smith-Tamaray M, McAllister L. An investigation of equity of rural speech-
language pathology services for children: a geographic perspective. International Journal of
Speechlanguage Pathology. 2011;13(3):239-50.



Page 21/27

41. Gunasekera H, Morris PS, Daniels J, Couzos S, Craig JC. Otitis media in Aboriginal children: the
discordance between burden of illness and access to services in rural/remote and urban Australia.
2009. p. 425-30.

42. Zubrick SR, Lawrence DM, Silburn SR, Blair E, Milroy H, Wilkes T, et al. The Western Australian
Aboriginal Child Health Survey: The Health of Aboriginal Children and Young People. Perth: Telethon
Institute for Child Health Research; 2004. Report No.: 0 9579494 6 4.

43. Peiris D, Wirtanen C, Hall J. Aeromedical evacuations from an east Arnhem Land community 2003-
2005: The impact on a primary health care centre. Australian Journal of Rural Health.
2006;14(6):270-4.

44. Garne DL, Perkins DA, Boreland FT, Lyle DM. Frequent users of the Royal Flying Doctor Service
primary clinic and aeromedical services in remote New South Wales: a quality study. Med J Aust.
2009;191(11-12):602-4.

45. Australian Institute of Health and Welfare. Aboriginal and Torres Strait Islander Health Performance
Framework 2012 report : Western Australia. . Canberra: AIHW; 2013.

4�. Department of Health and Human Services. Medical Specialist Outreach Assistance Program
(MSOAP) Guidelines. 2010.

47. Australian Institute of Health and Welfare. Expenditure on health for Aboriginal and Torres Strait
Islander people 2008-09: an analysis by remoteness and disease. . Canberra: AIHW; 2011.

4�. O'Kane A, Tsey K. Towards a needs based mental health resource allocation and service
development in rural and remote Australia. Australasian Psychiatry. 2004;12(4):390-5.

49. Australian Health Ministers' Conference. National Health Workforce Strategic Framework. Sydney;
2004.

50. Health Workforce Australia. Health Workforce Australia Annual Report 2012-13. 2013.

51. Grant S. Child Malnutrition / Failure to Thrive Project 2008: Final Report. Darwin, NT.: Department of
Health and Families, Northern Territory Government; 2008.

52. Fitzpatrick JP, Elliott EJ, Latimer J, Carter M, Oscar J, Ferreira M, et al. The Lililwan Project: Study
protocol for a population-based active case ascertainment study of the prevalence of fetal alcohol
spectrum disorders (FASD) in remote Australian Aboriginal communities. BMJ Open. 2012;2(3).

53. Griew R, Tilton E, Cox N, Thomas D. The link between primary health care and health outcomes for
Aboriginal and Torres Strait Islander Australians. Canberra: OATSIH; 2008.

54. Humphreys J, Wakerman J. Primary health care in rural and remote Australia: achieving equity of
access and outcomes through national reform: A discussion paper. Canberra: National Health and
Hospitals Reform Commission; 2008.

55. Price E, Considine G. Kimberley Primary Health Care Sustainability Study 2008 - 2030. Kimberley
Division of General Practice Ltd; 2008.

5�. Gruen RL, Bailie RS, Wang Z, Heard S, O'Rourke IC. Specialist outreach to isolated and disadvantaged
communities: a population-based study. Lancet. 2006;368(9530):130-8.



Page 22/27

57. Cord-Udy N. The Medical Specialist Outreach Assistance Programme in South Australia at 2 years.
Australasian Psychiatry. 2004;12(2):161-5.

5�. Humphreys JS. Key considerations in delivering appropriate and accessible health care for rural and
remote populations: discussant overview. Aust J Rural Health. 2009;17(1):34-8.

59. Wakerman J, Humphreys JS, Wells R, Kuipers P, Entwistle P, Jones J. Primary health care delivery
models in rural and remote Australia: a systematic review. BMC Health Serv Res. 2008;8:276.

�0. Lewis J. Kimberley Aboriginal Primary Health Plan 2012-15. Broome: Kimberley Aboriginal Health
Planning Forum; 2013.

�1. Wakerman J, Bennett, M., Healy, V., & Warchivker, I. . Kimberley Regional Aboriginal Health Plan.
Northern Territory Australia: Menzies School of Health Research. 1997.

�2. Wakerman J, Humphreys JS, Wells R, Kuipers P, Jones JA, Entwistle P, et al. Features of effective
primary health care models in rural and remote Australia: a case-study analysis. Med J Aust.
2009;191(2):88-91.

�3. Bailie RS, Togni SJ, Si D, Robinson G, d'Abbs PH. Preventive medical care in remote Aboriginal
communities in the Northern Territory: a follow-up study of the impact of clinical guidelines,
computerised recall and reminder systems, and audit and feedback. BMC Health Services Research.
2003;3(1):15.

�4. Bailie R, Si D, Connors C, Weeramanthri T, Clark L, Dowden M, et al. Study protocol: Audit and best
practice for chronic disease extension (ABCDE) project. BMC health services research. 2008;8(1):184.

�5. Bailie RS, Si D, O Donoghue L, Dowden M. Indigenous health: effective and sustainable health
services through continuous quality improvement. Medical Journal of Australia. 2007;186(10):525.

��. Hayman N. Strategies to improve indigenous access for urban and regional populations to health
services. Heart, Lung & Circulation. 2010;19(5-6):367-71.

�7. Wakerman J. Innovative rural and remote primary health care models: what do we know and what
are the research priorities? Aust J Rural Health. 2009;17(1):21-6.

��. McKeown S. Evaluating aboriginal primary health care services using national key performance
indicators: What has happened to the social theories of aboriginal health? Internal Medicine Journal.
2011;41:37.

�9. Gardner K, Bailie R, Si D, O'Donoghue L, Kennedy C, Liddle H, et al. Reorienting primary health care for
addressing chronic conditions in remote Australia and the South Paci�c: Review of evidence and
lessons from an innovative quality improvement process. Australian Journal of Rural Health.
2011;19(3):111-7.

70. Lenthall S, Wakerman J, Opie T, Dunn S, Macleod M, Dollard M, et al. Nursing workforce in very
remote Australia, characteristics and key issues. The Australian journal of rural health.
2011;19(1):32-7.

71. Williams ML, Smith AC. Paediatric outreach services. Journal of Paediatrics & Child Health.
2004;40(9-10):501-3.



Page 23/27

72. Henderson R. Review of community paediatrics, the Central Australian Remote Health Service, Alics
Springs. Prince Margaret Hospital for Children, Perth WA; 2008.

73. Northern Territory Department of Health. Remote Health Atlas: Specialist Outreach 2013 [Available
from: http://remotehealthatlas.nt.gov.au/specialist_outreach.pdf.

74. Australian Medical Association. Indigenous Health Report Card – "Ending the Cycle of Vulnerability:
The Health of Indigenous Children". 2008 November.

75. Couzos S. Practical measures that improve human rights - towards health equity for Aboriginal
children. Health Promotion Journal of Australia : O�cial Journal of Australian Association of Health
Promotion Professionals. 2004;15(3):186-92.

7�. Trevena. LJ. Problem-based learning in public health workforce training: A discussion of educational
principles and evidence. New South Wales public health bulletin. 2007;18(2):3-8.

77. Elliott EJ, Latimer J, Oscar J, Fitzpatrick J, Carter M. The Lililwan Collaboration: Inquiry into Fetal
Alcohol Spectrum Disorders (FASD). . Submission to the House of Representatives Standing
Committee on Social Policy and Legal Affairs 2012.

7�. Jeffery V, Ervin K. Responding to rural health needs through community participation: addressing the
concerns of children and young adults. Australian Journal of Primary Health. 2011;17(2):125-30.

79. Dossetor DR, Nunn KP, Fairley M, Eggleton D. A child and adolescent psychiatric outreach service for
rural New South Wales: a telemedicine pilot study. Journal of Paediatrics & Child Health.
1999;35(6):525-9.

�0. Smith AC. Telepaediatrics in Queensland. Wootton, Richard [Ed]. 2005:25-39.

�1. Moffatt JJ, Eley DS. The reported bene�ts of telehealth for rural Australians. Aust Health Rev.
2010;34(3):276-81.

�2. Buckley D, Weisser S. Videoconferencing could reduce the number of mental health patients
transferred from outlying facilities to a regional mental health unit. Australian & New Zealand
Journal of Public Health. 2012;36(5):478-82.

�3. Australian Institute of Health and Welfare. Health expenditure Australia 2010–11. Canberra: AIHW;
2012.

�4. Steenkamp M, Bar‐Zeev S, Rumbold A, Barclay L, Kildea S. Pragmatic indicators for remote
Aboriginal maternal and infant health care: why it matters and where to start. Australian and New
Zealand journal of public health. 2010;34(s1):S5-S8.

�5. Willis E, Reynolds L, Keleher H. Understanding the Australian health care system: Churchill
Livingstone; 2008.

��. Maker E, Kennedy A, Payne D. What is an adolescent clinic? Journal of Adolescent Health.
2010;46(2):S21.

�7. Zimmet MD. Early impressions of paediatric health in Alice Springs: Trying to see beyond the gaps.
Medical Journal of Australia. 2010;192(10):606-7.

http://remotehealthatlas.nt.gov.au/specialist_outreach.pdf


Page 24/27

��. Achat HM, Thomas P, Close GR, Moerkerken LR, Harris MF. General health care service utilisation:
Where, when and by whom in a socioeconomically disadvantaged population. Australian Journal of
Primary Health. 2010;16(2):132-40.

�9. Kang M, Bernard D, Booth M, Quine S, Alperstein G, Usherwood T, et al. Access to primary health care
for Australian young people: service provider perspectives. British Journal of General Practice.
2003;53(497):947-52.

90. Allan J, Patrick B, Alston M. Following the policy pathway: The impact of policy processes on
children's access to healthcare in rural Australia. International Journal of Child Health and Human
Development. 2009;2(2):105-13.

91. Eckert KA, Taylor AW, Wilkinson D. Does health service utilisation vary by remoteness? South
Australian population data and the Accessibility and Remoteness Index of Australia. Australian &
New Zealand Journal of Public Health. 2004;28(5):426-32.

92. Booth ML, Bernard D, Quine S, Kang MS, Usherwood T, Alperstein G, et al. Access to health care
among Australian adolescents young people's perspectives and their sociodemographic distribution.
Journal of Adolescent Health. 2004;34(1):97-103.

93. Cheng C, Crawford B, Hobbs H, Archie S. Rural and remote service provision: The Gordian Knot of
Early Intervention. Early Intervention in Psychiatry. 2010;4:167.

94. Clucas DB, Carville KS, Connors C, Currie BJ, Carapetis JR, Andrews RM. Disease burden and health-
care clinic attendances for young children in remote Aboriginal communities of northern Australia.
Bulletin of the World Health Organization. 2008;86(4):275-81.

95. Coory M, Johnston T. Trends in the annual prevalence of hospitalisation for remote indigenous
communities in Queensland, 1997/98 to 2004/5. Australian and New Zealand Journal of Public
Health. 2006;30(5):440-3.

9�. Duckett SJ. Hospital use for potentially preventable conditions in Aboriginal and Torres Strait
Islander and other Australian populations. Australian and New Zealand Journal of Public Health.
1998;22(6):673-8.

97. Dugdale AE. Town or country: The ARIA index is not an accurate indicator of access to health
services. Medical Journal of Australia. 2007;187(6):371-2.

9�. Kearns T, Clucas D, Connors C, Currie BJ, Carapetis JR, Andrews RM. Clinic Attendances during the
First 12 Months of Life for Aboriginal Children in Five Remote Communities of Northern Australia.
PLoS ONE. 2013;8(3).

99. Brady M. Health care in remote Australian Indigenous communities. The Lancet. 2003;362:s36-s7.

100. Brereton L. Health service development in country & metropolitan regions--a strategic overview.
Lamp.40(7):8-11.

101. Jirojwong S, MacLennan R, Pandeya N. Do people in rural and remote Queensland delay using health
services to manage the episodes of incapacity? Health & Social Care in the Community.
2004;12(3):233-42.



Page 25/27

102. Larkins S, Geia L, Panaretto K. Consultations in general practice and at an Aboriginal community
controlled health service: do they differ? Rural and Remote Health. 2006;6(3):50KB.

103. Mohajer N, Bessarab D, Earnest J. There should be more help out here! A qualitative study of the
needs of Aboriginal adolescents in rural Australia. Rural and remote health. 2009;9(2):1137.

104. Callen JL, Blundell L, Prgomet M. Emergency department use in a rural Australian setting: are the
factors prompting attendance appropriate? Australian Health Review. 2008;32(4):710-20.

105. Duncan C, Williams K, Nathanson D, Thomas S, Cottier C, O'Meara M, et al. Emergency department
presentations by Aboriginal children: Issues for consideration for appropriate health services. Journal
of Paediatrics and Child Health. 2013.

10�. Geelhoed GC, de Klerk NH. Emergency department overcrowding, mortality and the 4-hour rule in
Western Australia. Medical Journal of Australia. 2012;196(2):122-6.

107. Geelhoed GC, Geelhoed EA. Positive impact of increased number of emergency consultants. Archives
of Disease in Childhood. 2008;93(1):62-4.

10�. D'Souza R. Telemedicine for intensive support of psychiatric inpatients admitted to local hospitals.
Journal of Telemedicine & Telecare. 2000;6 Suppl 1:S26-8.

109. Gelber H. The experience in Victoria with telepsychiatry for the child and adolescent mental health
service. Journal of Telemedicine & Telecare. 2001;7 Suppl 2:32-4.

110. McCarthy M. Telehealth or Tele-education? Providing intensive, ongoing therapy to remote
communities. Studies in Health Technology & Informatics. 2010;161:104-11.

111. Smith AC, Arm�eld NR, White MM, Williams ML, Koh TH, Hurley T, et al. Clinical services and
professional support: a review of mobile telepaediatric services in Queensland. Studies in Health
Technology & Informatics. 2010;161:149-58.

112. Wootton R, Batch J. Telepediatrics: Telemedicine and child health. 2005;345.

Figures



Page 26/27

Figure 1

Search results from electronic databases of medical literature
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Figure 2

A CQI approach with the continuous cycle ensuring quality improvement and service delivery.


