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Abstract

Background: There is interest in reducing avoidable emergency department presentations from residential aged
care facilities (RACF). Mobile x-ray services may enable the delivery of healthcare in residential aged care facilities.
Accordingly, the Australian Government in November 2019 introduced a Medicare Benefit Schedule rebate providing
for a‘call-out’fee payable to radiology service providers.

This study aims to understand stakeholder perspectives on the benefits of mobile x-ray services and the factors influ-
encing their adoption by RACFs.

Design, setting, participants: Twenty-two semi-structured interviews were conducted between October 2020 and
February 2021 with a range of stakeholders involved in healthcare delivery to residents: a) general practitioners; b)
emergency department clinicians; ) paramedic clinicians; d) a hospital avoidance clinician; e) radiology clinicians and
managers; and f) aged care clinicians and managers. Thematic analysis was conducted.

Results: Mobile x-ray services were considered valuable for RACF residents. Lack of timely general practitioner in-
person assessment and referral, as well as staffing deficits in residential aged care facilities, reduces optimal use of
mobile x-ray services and results in potentially unnecessary hospital transfers.

Conclusions: The use of mobile x-ray services, as a hospital avoidance strategy, depends on the capacity of RACFs to
provide more complex healthcare-in-place. However, this requires greater access to general practitioners for in-person
assessment and referral, adequate staffing numbers and appropriately skilled nursing staff within residential aged care
facilities.
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Background

Australia has a well-established residential aged care

system, currently spending $14.1 billion per annum on

residential aged care services through 830 approved pro-

viders [1]. Despite a policy shift towards care at home,
the number of people residing permanently in residential
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from the previous financial year [1]. Residential aged care
is provided by for profit agencies, not for-profit agencies
and government run facilities. Most recently, the great-
est growth in the sector has been among for-profit opera-
tors. The Australian government provides subsidies for
the care of individual residents, irrespective of the type
of operator, and residents pay a small part of the cost of
their care [2].

Aged care facilities provide care for activities such
bathing, dressing, grooming, toileting and some clinical
care, such as wound care and medication administration
[2]. The bulk of the aged care workforce are personal care
workers (PCWs), who are untrained or have basic train-
ing in care work. The workforce also comprises enrolled
nurses (who have completed an accredited program of
study in nursing and work under the supervision of regis-
tered nurses) and registered nurses (who have completed
Bachelor level training at an accredited university) [2].
Currently, while each facility has a manager, there are
no national standards on mandatory staffing numbers or
staff mix within residential aged care facilities (including
both nursing staff and PCWs) [3].

The Australian health care system is complex and frag-
mented [4]. However, it is acknowledged by the Organi-
zation for Economic Cooperation and Development to be
functioning well and is a hybrid model [5]. It has a uni-
versal insurance scheme (Medicare) that provides free or
subsidized medical, allied health and psychology care and
diagnostic tests [4]. It funds public and subsidizes private
hospitals [5]. People may also purchase private insurance
and can access private hospital care and private diagnos-
tic services where they may have to pay a gap payment
[5]. Public hospitals provide care at no direct cost to indi-
viduals and provide the majority of emergency depart-
ment services [6]. Ambulance services are run by state
governments and charge for their services, though people
on welfare benefits are not charged, nor are people who
pay a small, annual membership fee [7].

General practitioners (GPs), on the other hand, are
usually self-employed and provide care on a fee-for-ser-
vice model (which attracts a Medicare rebate) [4]. GPs
are usually not part of the residential aged care services
but provide medical services to individual residents on a
fee-for-service basis and usually on request from nursing
staff within facilities [2]. While many GPs usually regu-
larly visit residents under their care, this is discretionary.
GPs are not mandated to visit at specified time periods.
GPs also act as gatekeepers to specialist medical care and
to many diagnostic procedures, including x-rays [4].

Residents from residential aged care facilities
(RACFs) are major consumers of emergency depart-
ment (ED) services. In the 2018-19 financial year [8],
36.9% of residents of RACF presented to ED and 31.1%
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of residents were admitted [8]. Falls and associated
injuries are the most common reasons for hospitalisa-
tion and ED presentations, as are respiratory diseases
and diseases of the circulatory system. Demands for ED
services are likely to increase among residents unless
new models of care that better support the delivery of
healthcare-in-place are implemented [9, 10].

Up to 60% of admissions from RACF are avoidable
and could be managed in RACFs with the right systems
and resources [9]. Remaining in-place for treatment has
the potential to reduce individual’s risk of exposure to
hospital acquired complications, such as delirium and
falls [11].

Hospitalisation, due to falls and infections, have
recently been investigated using a multi-disciplinary
clinical panel to discuss the root cause of the prob-
lem. The studies found that in hospitalisations related
to 47 consecutive falls and 49 consecutive infections
(59.2% respiratory), timely access to mobile x-ray ser-
vices (MXS) might have aided in-house diagnosis and
reduced hospital transfer [12, 13]. Globally, advances in
technology, notably portability and remote monitoring,
are making this sort of change in healthcare delivery
possible [14, 15]. In Australia, private and state sup-
ported MXS have existed for many years. For example,
a 2015 evaluation of a MXS attending RACF in one
Australian state (Victoria) reported an 11.5% reduction
in ED presentations requiring chest, hip and pelvis,
spine and abdomen x-rays [16]. This study [16] contrib-
uted somewhat to the Australian Government’s deci-
sion to subsidize MXS call out fees. In November 2019,
recognising the potential of mobile x-rays, the Austral-
ian Government introduced a Medicare Benefit Sched-
ule (MBS) rebate for mobile x-ray call-out fee ($73.65)
[17], in addition to the usual rebate for x-ray services
(e.g. chest (lung fields) x-ray (with the 85% rebate, cost
is $41.10). The rebate is available when a resident has
experienced a fall or has suspected pneumonia, heart
failure, or acute abdomen or bowel obstruction [17]
and is assessed in-person by a GP. Only one call-out
rebate is payable even if more than one resident of the
facility receives MXS during a provider’s visit.

Until now, the applicability of MXS under the current
recommendations and funding has not been investigated
from the perspective of a range of stakeholders (i.e. cli-
nician and managerial staff from RACFs, radiology ser-
vices, hospital and ambulance services, as well as general
practitioners) involved in the provision of healthcare
to RACF residents. This knowledge is a necessary step
towards the evolution of an effective service model that
can be widely adopted. The present study therefore aimed
to explore stakeholders’ perspectives about the value of
MXS and identify challenges influencing its adoption.
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Methods
A qualitative and exploratory study was conducted. This
design allowed capture of the perspectives of key stake-
holders in the absence of relevant and previously pub-
lished data.

Ethics approval was obtained from the Univer-
sity of Adelaide Human Research Ethics Committee
H-2020-197.

Recruitment

The sampling frame was developed based on the stake-
holder groups involved in the care of residents living in
RACE. Using our research and clinical networks, we iden-
tified businesses (e.g. aged care and radiology providers)
and services (e.g. emergency departments and ambulance
staff) that were willing to nominate individuals with valu-
able clinical and management information to be invited
to participate in the study (Table 1).

All stakeholders were emailed an invitation with an
attached information sheet and consent form. Following
this, a researcher contacted them and, if they consented,
a time and date were arranged for a face-to-face or tel-
ephone interview. Honorariums were offered to 15 par-
ticipants ($100 for non-medical staff employed by state
government health service; $150 for other stakeholders).
The participating RACFs received a $500 honorarium to
compensate for releasing staff from normal duties and
recruiting participants for a parallel study (which will be
reported in subsequent publications).

Data collection

The interviews ranged in length from 26 to 64 minutes
(median 38 minutes) and were held between 27/10/2020
and 16/02/2021. They were guided by a de novo interview
schedule (Supporting Information), which was piloted
with a stakeholder. All interviews were audio-recorded

Table 1 Category of stakeholders and number of participants
(N=22)

Category of stakeholder N

RACF managers and senior clinical staff

General practitioners

Hospital avoidance program (Registered Nurse)
Senior paramedics and extended care paramedics
Emergency Department consultant physician
Emergency Department Nurse Unit Manager
Emergency Department Clinical Nurse
Radiographers (private and public)

Radiologist

_ s W —m s W = W

MXR service manager

RACF residential aged care facility, MXR Mobile X-Ray
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and transcribed verbatim. The transcripts were then
checked against the audio-recordings.

Analysis

Data were thematically analysed following the six steps
advocated by Braun and Clarke [18]. These included read-
ing and re-reading transcripts to become familiar with
the data, generating initial codes, deciding on themes,
and ensuring that the themes adequately reflected data.
Themes were then defined and their contribution to
understanding of the data elucidated. A selection of tran-
scripts was independently analysed by three researchers
where themes and associated codes were discussed and
refined. The remaining transcripts were then coded by
one researcher.

Deductive analysis involved analysing transcripts for
data that provided information aligned with the research
objectives while inductive analysis allowed identification
of issues not strictly aligned with the research objectives.
This yielded unforeseen and important insight into the
research.

Results
Twenty-seven stakeholders were invited to participate.
One declined, one did not respond to the invitation, one
withdrew due to illness, and two were unable to partici-
pate due to time constraints, leaving 22 participants (see
Table 1).

Two themes, resulting from the analysis, are discussed:
a) MXS and their dependence on healthcare-in-place and
b) factors hindering optimal use of MXS.

Theme a) MXS and healthcare-in-place

Residential aged care staff and general practitioners (GPs)
reflected on the increasingly complex health needs of res-
idents. They considered that RACFs needed to redefine
their service to provide more onsite healthcare:

...aged care is becoming more acute and complex.
People aren’t coming in the door low care; they are
coming in the door with complex needs and health.
I think we need to...start meeting what services we
can provide. That can be mobile services for the resi-
dents. (1: Residential Services Manager, RACF a)

Rather than automatically sending people to ED after a
fall when they show signs of pain:

[RACF are] getting GPs involved...and other exter-
nal services...to get into the home, rather than hav-
ing to send people to hospital...ECGs [electro car-
diographs| and getting added nursing to help with
wound care or things like that. (15: Care Manager,
RACF d).
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A GP commented on benefits for the health system of
expanding the role of RACFs.

[RACFs have] ...become a step down from hospital
settings to rehab to palliative care settings...and it
would make sense to incorporate it into reducing
the burden on the acute care setting...more services
would be able to be provided within that facility.
(11: General Practitioner)

Unanimously, MXS was reported to benefit residents
by avoiding hospital transfer. Both RACF staff and GPs
prefer in-house management because of the potentially
adverse consequences for residents going to ED such as
worsening symptoms of dementia, delirium, dehydration,
pressure sores and injury.

One poor lady...while she was waiting for an ambu-
lance to bring her back [from ED to RACF] she
somehow ‘miraculously, ‘spontaneously’ fractured
her hip (8: General Practitioner).

Participants working in aged care perceived that MXS
could improve the clinical management of residents with
a range of conditions: suspected fractures not requiring
surgical reduction; abdominal pain and bowel obstruc-
tion; and suspected respiratory tract infection. They
considered that the MXS could help identify problems,
clarifying the necessity of transfer to the ED and expedit-
ing appropriate care.

Do they need to go to the ED or do they need to wait
here? (3: Clinical Nurse RACF a)

[MXS would be useful]...just to make sure the lungs
are clear...get them on some medication if we need
to. Then within ...24-28 hours, the medication’s
kicked in and you have saved a transfer. (3 RACF
Manager RACF b).

A small number of stakeholders raised potential disad-
vantages for residents associated with MXS (while still
endorsing the potential benefits of MXS for residents).
Firstly, a small number of families wanted residents trans-
ferred to acute care hospitals, rather than being treated in
RACEF, because of a belief “...that’s where they’re going to
be seen properly” (1 Residential care manager RACF a).
Another stakeholder considered the possibility that resi-
dent’s conditions may change and that adequate sympto-
matic care may not be provided:

...the concern is the delay in treatment and exacer-
bation of the symptoms which warranted the x-ray...
Then, obviously, unmanaged pain (13 ED Nurse
Unit Manager).
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Another stakeholder wondered about the possibility that
poor flow of information regarding the results of x-rays
may impede timely care for residents:

A doctor might remotely be making a request for an
x-ray and then waiting for the report...Just someone
falling through the cracks and not having the x-ray
adequately addressed (16 Ambulance Service Clini-
cian/Manager).

Theme b) factors hindering optimal use of MXS
Participants identified two primary challenges to opti-
mal use of MXS. The first was timely access to GP assess-
ment and referral. The second was staffing and skill levels
within the RACFs.

The lack of timely access to assessment by GPs was
a barrier to the use of MXS. Residential aged care staff
reported being able to easily access GPs by telephone, but
access to in-person assessment (required for the rebate)
was more difficult to organise, especially after hours.
Some RACEF staff reported that some RACFs do not have
enough GPs to respond to residents’ needs in a timely
way, and other participants acknowledged GPs’ compet-
ing time pressures.

At the moment, one doctor is covering most of the
site because we don’t have enough doctors. (7: Senior
Registered Nurse RACF b)

...we get told [by GP], I've got my clinic, I've got this,
and I've got that. (1: Residential Care Manager
RACF a)

We can’t contact the doctor most of the time on the
weekend. (3: Clinical Nurse RACF a)

Staff working in RACFs, the ambulance service and ED
departments indicated that transfers also occurred when
GPs were unable to rely on information relayed via tel-
ephone, or when RACF staff regard ED as the way to
secure a medical assessment:

For GPs, who get second-hand assessment from RN,
the ED is a one stop shop for thorough assessment.
(16: Ambulance Service Clinician/Manager)

...if you cannot get the doctor...you prefer to send
the resident to the emergency department. At least
you know you've got a doctor over there. (3: Clinical
Nurse RACF a)

.. nursing homes will just ... send in every patient
for an assessment ...it's sometimes very difficult
to get a locum...it's very easy for a locum to turn
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around, rather than spending maybe 45 minutes
with the resident trying to work out what’s going on,
it’s just ‘right, send them into ED for assessment. (13:
ED Nurse Unit Manager)

Staffing and skill levels within the aged care facility
hinders optimal use of MXS. Inadequate RACF staff-
ing contributed to the under-utilisation of MXS, when
residents’ escalating healthcare needs could not be
appropriately managed on-site, resulting in hospital
transfer:

... these aged care staff are just run off their feet
on a good day, before anyone takes a topple. You
get one palliative patient and one person that’s
fallen over, and they [RACF staff] are stretched
too thin.... (16: Ambulance Service Clinician/
Manager)

. their [RACF nursing staff] default becomes
000 because they might be a registered nurse with
120 residents and they’ve got one resident that is
unwell and they just don’t have the time or the
understanding of how else they can support that
patient. (18: Ambulance Service Clinician/Man-
ager)

Similarly, ED staff reported that sometimes RACF staff
were not familiar with residents because of staffing
conditions and were more likely to transfer them:

...it was an agency nurse... it was their first shift
in this area or things like that. It’s not an uncom-
mon occurrence where they [RACF nursing staff]
might not know what the patient’s baseline is and
I know this stems from the inability to attract and
retain staff in some aged care facilities. (17: ED
Clinical Nurse)

Some participants (mostly non-RACF staff) also con-
sidered that many transfers occurred because RACF
nursing staff lack the necessary skills to assess and
monitor residents and even to assess whether transfer
was necessary.

If RACF staff were supported to have people
assessed and managed in place it would be great.
(21: Ambulance Service Clinician/Manager)

They need better overall assessment skills. They
lose their acute nursing skills...they may have
never worked in an acute area...[or[they’ve always
worked in age care and they don’t use those acute
care assessment skills as much...It’s really simple
things that get missed. (22: Hospital Avoidance
Clinician)
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However, in a difficult and busy environment like
an RACE ...making sure the patient is monitored
accurately is the big concern. (13: ED Nurse Unit
Manager)

Discussion

This is the first Australian study to explore the perspec-
tives of a wide range of stakeholders on providing MXS
in RACFs. However, we note the work of Kjelle et al. who
explored the perspectives of managers in the Norwegian
context [19]. Participants acknowledged the complex
needs of residents, and that MXS could enable residents
to be managed in RACFs and potentially avoid hospital
transfer. However, timely access to GPs and RACEF staft-
ing issues were primary challenges to using MXS because
they hindered providing healthcare-in-place. We con-
clude, based on the insights and experience of stake-
holders, that the present healthcare delivery system does
not enable RACFs to easily access MXS. This limits the
value of MXS in the RACF setting because these prob-
lems will not allow the full benefit of MXS to promote
“healthcare-in-place”

The healthcare needs of residents entering RACFs have
been increasing over time, and this trend is likely to con-
tinue. Residents entering RACF with frailty scores >0.3
(most frail) have doubled between 2006 and 2015, repre-
senting 50% of the new entrants in 2016 [20].

In accordance with the increased complexity of resi-
dents’ healthcare needs, there were 1.5 million more GP
services between 2005 and 2014 to residents in RACFs
[21]. Because most GPs operate independent practices
whilst trying to provide service to their patients living in
aged care, they may not always be able to provide timely
in-person assessments when required. Accordingly,
between 2005 and 2014, the proportion of GP consulta-
tions in ‘business hours’ decreased by 11.67% (94 to 82%)
while after-hours GP consultations increased by 10% (4
to 14%) [21].

The structure of the Medicare call-out fee rebate, which
requires in-person GP assessment prior to ordering the
MXS, is an impediment to its successful use. If GPs can’t
attend RACFs in person, there is an increased likelihood
that residents are transferred to hospital for assessment
or investigation. MXS are currently also rarely available
after hours, resulting in a further barrier to implementa-
tion. Allowing GPs to request a MXS following tele-con-
sultation may increase uptake of the Medicare call-out
rebate and promote the uptake of timely MXS. Another
option is to permit the ordering of MXS by other clini-
cians, in collaboration with a GP, who could later assess
the patient in-person, preferably informed by the results
of the MXS. This could be the registered nurses in the
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RACEF, hospital avoidance program staff, nurse practi-
tioners, or extended care paramedics (ECPs). Nurse prac-
titioners located in RACFs promote healthcare-in-place
and hospital avoidance [22, 23]. However, in 2016, they
constituted a mere 0.3% FTE of RACF staff [3]. Likewise,
greater use of ECPs can promote more healthcare-in-
place, especially for after-hours care (no data are avail-
able about the extent of their use in RACFs) [24].

The workforce numbers and skills within the aged care
facility are important. Despite the increased complexity
of residents’ healthcare needs, the availability of clini-
cians in RACFs has paradoxically reduced. Between 2003
and 2016, full-time equivalent numbers have reduced for
registered nurses (21 to 14.6%), enrolled nurses (14.4 to
9.3%) and allied health (7.6 to 4%) [3, 21]. Such reduc-
tions can make it difficult to manage residents in place,
despite efforts to improve overall care management plans
and delivery. A strategic intent to enable healthcare to be
delivered in RACFs needs to be matched by significant
investment in making work in the aged care sector more
attractive to skilled clinicians. Substantially greater fund-
ing and increased training opportunities are required for
clinical staff.

Limitations

The limitation of this research is that it consisted of a rel-
atively small sample, mostly from one health jurisdiction,
limiting the generalisability of the findings. The perspec-
tives of residents and carers on the use of MXS in RACFs
have been investigated in other arms of this research pro-
ject and will be reported in other publications. However,
our findings are the first qualitative assessment from a
wide range of stakeholders, but further confirmation
through qualitative research in other health jurisdictions
would be beneficial.

Conclusion

Our study confirms strong support by stakeholders for
MXS in RACEFs, for some health scenarios, because they
consider resident outcomes are better and detrimental
effects of hospitalisation can be avoided. Our participants
consider that for MXS to be widely adopted, RACFs must
be able to provide healthcare-in-place. They identified
barriers to this development. One is timely access to in-
person GP assessment and referral. The second is ade-
quate staffing and appropriately skilled nurses in RACFs.
These need to be addressed from a systems perspective.
Addressing a single element [25], such as expanding
rebates for MXS, without attention to other deficiencies,
such as skilled staff in sufficient numbers, is unlikely to
reduce potentially avoidable hospital transfers.

Page 6 of 7

Acknowledgements

We would like to gratefully acknowledge stakeholders who generously partici-
pated in this research. We gratefully acknowledge the role of the Innovation
Hub, a community of practice leading aged care services in South Australia.
South Australian Innovation Hub member organizations facilitated access to
aged care homes across South Australia and participated in the conduct of
this research, the role of the four aged care organisations including Bene Aged
Care, Helping Hand Aged Care Inc and Kalyra, which identified residential
aged care facilities which were potential study sites, identified stakehold-

ers and RACF staff who could participate in the research, and Dr. Kin Lau for
interviewing a participant and for critical discussions during recruitment,
interviewing and analysis.

Authors’ contributions

Joanne Dollard, Virginie Gaget, David Tivey, Maria Inacio, Guy Maddern,
Renuka Visvanathan: substantial contribution to conception, design and
oversight of the work including securing grant funding; analysis or interpreta-
tion for the work; AND drafting the work or revising it critically for important
intellectual content; AND Final approval of the version to be published; AND
Agreement to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. Lalit Yadav, Jane Edwards: substantial
contributions to acquisition, analysis, or interpretation of data for the work;
AND Drafting the work; AND Final approval of the version to be published;
AND Agreement to be accountable for all aspects of the work in ensuring
that questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. The author(s) read and approved the
final manuscript.

Funding

This research was funded by the Australian National Health and Medi-

cal Research Council through a Medical Research Future Fund project
(MRFF1183855). This project funded the salary of Joanne Dollard, Lalit
Yadav, Jane Edwards and Virginie Gaget. Maria Inacio is supported by The
Hospital Research Foundation Mid-Career Fellowship (MCF-27-2019) and
National Health and Medical Research Council (NHMRC) Investigator Grant
(APP119378). The funding body had no role in the study design, data collec-
tion, analysis or interpretation, reporting or publication.

Availability of data and materials

Requests for data should be directed to the corresponding author (renuka.
visvanathan@adelaide.edu.au) and ensuing research will require collabora-
tion with the chief investigators (RV and JD). Any requests will be assessed for
scientific rigour by this investigator team. A request for ethics approval and/or
amendment must be prepared by the requestor in line with the requirements
of Human Research Ethics Committee of the University of Adelaide. This ethics
approval/amendment must be approved by the Human Research Ethics Com-
mittee of the University of Adelaide. A data sharing agreement will need to

be put in place. The requestor will be responsible for providing the necessary
funding required for this process, including for the provision of data. Given
that the grant funding for the project is in place to the 31st of December 2022
and there may be analyses continuing, then data sharing is embargoed till the
30th of March 2023.

Declarations

Ethics approval and consent to participate

This study protocol was reviewed and approved by Human Research Ethics
Committee of the University of Adelaide (ethics approval number H2020-197).
All methods were performed in accordance with the relevant guidelines and
regulations.

Written informed consent was obtained from participants.

Consent for publication
Not applicable.

Competing interests

Professor Visvanathan is the Head of Unit of Geriatric Medicine at The Queen
Elizabeth Hospital in Central Adelaide Local Health Network (CALHN) and was
on the governance committee of Resthaven Inc. until December 2021. She


renuka.visvanathan@adelaide.edu.au
renuka.visvanathan@adelaide.edu.au

Dollard et al. BMC Geriatrics (2022) 22:700

has received honorarium for presentations or expert advice from Nutricia,
Abbott and Nestle and was not involved in the interview of residents. Profes-
sor Maddern is a surgeon in CALHN and was not involved in the interview

of residents. Dr. Edwards worked as a nurse in aged care, but residents
interviewed were not from organisations for which she worked. Other authors
declare they have no competing interests.

Author details

' Adelaide Geriatrics Training and Research with Aged Care (GTRAC) Centre,
Adelaide Medical School, Faculty of Health and Medical Sciences, University
of Adelaide, Woodville South, SA, Australia. “Basil Hetzel Institute for Trans-
lational Health Research, Central Adelaide Local Health Network, Woodville
South, SA, Australia. 3Surgical Specialties, University of Adelaide, The Queen
Elizabeth Hospital, Woodville, SA, Australia. “Royal Australasian College of Sur-
geons, Adelaide, SA, Australia. *Registry of Senior Australians, South Australian
Health and Medical Research Institute, Adelaide, SA, Australia. *UniSA Allied
Health and Human Movement, University of South Australia, Adelaide, SA,
Australia. ”Aged and Extended Care Services, The Queen Elizabeth Hospital,
Central Adelaide Local Health Network, Adelaide, Australia.

Received: 22 January 2022 Accepted: 19 May 2022
Published online: 23 August 2022

References

1. Department of Health, 2020-21 Report on the Operation of the Aged
Care Act 1997. Publications Number: DT0002313. Australia: Common-
wealth of Australia as represented by the Department of Health 2021. p.
130. Available from: https://www.gen-agedcaredata.gov.au/www_aihwg
en/media/ROACA/21520-Health_Report-on-the-Operation-of-the-Aged-
Care-Act-2020%e2%80%932021.pdf. [Updated 2021 cited 19 Jan 2022]

2. Royal Commission into Aged Care Quality and Safety. Navigating the
maze: an overview of Australia’s current aged care system, Background
Paper 1. Australia: Commonwealth of Australia 2019. Available from:
https://agedcare.royalcommission.gov.au/sites/default/files/2019-12/
background-paper-1.pdf.[ Updated 2019 Feb 25, cited 19 Jan 2022]

3. Eagar K, Westera AB, Snoek M, Kobel C, Loggie CL, Gordon R. How
Australian residential aged care staffing levels compare with international
and national benchmarks. University of Wollongong: Australian Health
Services Research Institute; 2019. p. 47.

4. Parliament of Australia. Health in Australia: a quick guide. Australia: Parlia-
ment of Australia 2012. Available from: https://www.aph.gov.au/About_
Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/
rp1819/Quick_Guides/HealthAust [Updated 2018 Aug 31, cited 18 Jan
2022]

5. Dixit SK, Sambasivan M. A review of the Australian healthcare system: a
policy perspective. SAGE Open Med. 2018;6:2050312118769211.

6. Australian Institute of Health and Welfare. Hospital Care. Australia: Austral-
ian Government 2020. Available from: https://www.aihw.gov.au/reports/
australias-health/hospital-care [Updated 2020 Jul 23, cited 20 Jan 2022]

7. Productivity Commission. Report on government services. Australia:
Australian Government 2018. Available from: https://www.pc.gov.au/
research/ongoing/report-on-government-services?id=141009&queries_
year_query=2018&search_page_191702_submit_button=Submit&curre
nt_result_page=1&results_per_page=0&submitted_search_category=
&mode=results [Updated 2018 Feb 1, Cited 18 Jan 2022]

8. The Royal Commission into Aged Care Quality and Safety. Hospitalisa-
tions in Australian Aged Care: 2014/15-2018/19. 2021 Research Paper: 18.
Australia: Commonwealth of Australia 2021. Available from: https://agedc
are.royalcommission.gov.au/sites/default/files/2021-02/research-paper-
18-hospitalisations-australian-aged-care.pdf. [Updated 2021 Feb 2, Cited
18 Jan 2022]

9. Testal, Seah R, Ludlow K, Braithwaite J, Mitchell RJ. Models of care that
avoid or improve transitions to hospital services for residential aged care
facility residents: an integrative review. Geriatr Nurs. 2020;41(4):360-72.

10. Amadoru S, Rayner JA, Joseph R, Yates P. Factors influencing decision-
making processes for unwell residents in residential aged care:
hospital transfer or residential InReach referral? Australas J Ageing.
2018,37(2):E61-€67.

Page 7 of 7

11. Hullick C, Conway J, Higgins |, Hewitt J, Dilworth S, Holliday E, et al. Emer-
gency department transfers and hospital admissions from residential
aged care facilities: a controlled pre-post design study. BMC Geriatr.
2016;16:102.

12. Sluggett JK, Lalic S, Hosking SM, Ritchie B, McLoughlin J, Shortt T, et al.
Root cause analysis to identify medication and non-medication strategies
to prevent infection-related hospitalizations from Australian residential
aged care services. Int J Environ Res Public Health. 2020;17(9):3282.

13. Sluggett JK, Lalic S, Hosking SM, llomaki J, Shortt T, McLoughlin J, et al.
Root cause analysis of fall-related hospitalisations among residents of
aged care services. Aging Clin Exp Res. 2020;32(10):1947-57.

14. Australian Medical Association. Putting Health Care back into Aged Care.
Austalia: Australian Medical Association Limited 2021. Available from:
https://www.ama.com.au/articles/report-putting-health-care-back-aged-
care [Updated 2021 Apr 12, cited 18 Jan 2022]

15. Pearson R, Mullan J, Dijkmans-Hadley B, Halcomb E, Bonney A. Medi-
cal care in Australian residential aged care: perspectives of residents,
family, nurses and general practitioners. Health Soc Care Community.
2021;29(6):279-87.

16. Montalto M, Shay S, Le A. Evaluation of a mobile X-ray service for
elderly residents of residential aged care facilities. Aust Health Rev.
2015;39(5):517-21.

17. Department of Health. New MBS Item for mobile provision of skeletal
x-ray to patients within residential aged care facilities factsheet. Australia:
Australian Government 2019. Available from: http://www.mbsonline.gov.
au/internet/mbsonline/publishing.nsf/Content/Factsheet-MobileXray.
[Updated 2019 Sep 9, cited 18 Jan 2022]

18. BraunV, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3(2):77-101.

19. Kjelle E, Lysdahl KB, Olerud HM, Myklebust AM. Managers' experience
of success criteria and barriers to implementing mobile radiography
services in nursing homes in Norway: a qualitative study. BMC Health
Services Res. 2018;18(1):301.

20. Inacio MC, Lang C, Bray SCE, Visvanathan R, Whitehead C, Griffith EC, et al.
Health status and healthcare trends of individuals accessing Australian
aged care programmes over a decade: the registry of senior Australians
historical cohort. Intern Med J. 2021;51(5):712-24.

21. Hillen JB, Vitry A, Caughey GE. Trends in general practitioner services to
residents in aged care. Aust J Prim Health. 2016;22(6):517-22.

22. DwyerT, Craswell A, Rossi D, Holzberger D. Evaluation of an aged care
nurse practitioner service: quality of care within a residential aged care
facility hospital avoidance service. BMC Health Serv Res. 2017;17(1):33.

23. Truscott JE. Nurse practitioners and GPs--addressing the needs of
older persons living in residential aged care. Aust Fam Physician.
2007;36(9):765-7.

24. Leong LJP, Crawford GB. Residential aged care residents and components
of end of life care in an Australian hospital. BMC Palliat Care. 2018;17(1):84.

25. Boyle LM, Mackay M, Stockman K. Ambulance ramping, system
pressure, and hospitals in crisis: what do the data tell us? Med J Aust.
2021;215(11):526-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.gen-agedcaredata.gov.au/www_aihwgen/media/ROACA/21520-Health_Report-on-the-Operation-of-the-Aged-Care-Act-2020%e2%80%932021.pdf
https://www.gen-agedcaredata.gov.au/www_aihwgen/media/ROACA/21520-Health_Report-on-the-Operation-of-the-Aged-Care-Act-2020%e2%80%932021.pdf
https://www.gen-agedcaredata.gov.au/www_aihwgen/media/ROACA/21520-Health_Report-on-the-Operation-of-the-Aged-Care-Act-2020%e2%80%932021.pdf
https://agedcare.royalcommission.gov.au/sites/default/files/2019-12/background-paper-1.pdf
https://agedcare.royalcommission.gov.au/sites/default/files/2019-12/background-paper-1.pdf
https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/rp1819/Quick_Guides/HealthAust
https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/rp1819/Quick_Guides/HealthAust
https://www.aph.gov.au/About_Parliament/Parliamentary_Departments/Parliamentary_Library/pubs/rp/rp1819/Quick_Guides/HealthAust
https://www.aihw.gov.au/reports/australias-health/hospital-care
https://www.aihw.gov.au/reports/australias-health/hospital-care
https://www.pc.gov.au/research/ongoing/report-on-government-services?id=141009&queries_year_query=2018&search_page_191702_submit_button=Submit&current_result_page=1&results_per_page=0&submitted_search_category=&mode=results
https://www.pc.gov.au/research/ongoing/report-on-government-services?id=141009&queries_year_query=2018&search_page_191702_submit_button=Submit&current_result_page=1&results_per_page=0&submitted_search_category=&mode=results
https://www.pc.gov.au/research/ongoing/report-on-government-services?id=141009&queries_year_query=2018&search_page_191702_submit_button=Submit&current_result_page=1&results_per_page=0&submitted_search_category=&mode=results
https://www.pc.gov.au/research/ongoing/report-on-government-services?id=141009&queries_year_query=2018&search_page_191702_submit_button=Submit&current_result_page=1&results_per_page=0&submitted_search_category=&mode=results
https://www.pc.gov.au/research/ongoing/report-on-government-services?id=141009&queries_year_query=2018&search_page_191702_submit_button=Submit&current_result_page=1&results_per_page=0&submitted_search_category=&mode=results
https://agedcare.royalcommission.gov.au/sites/default/files/2021-02/research-paper-18-hospitalisations-australian-aged-care.pdf
https://agedcare.royalcommission.gov.au/sites/default/files/2021-02/research-paper-18-hospitalisations-australian-aged-care.pdf
https://agedcare.royalcommission.gov.au/sites/default/files/2021-02/research-paper-18-hospitalisations-australian-aged-care.pdf
https://www.ama.com.au/articles/report-putting-health-care-back-aged-care
https://www.ama.com.au/articles/report-putting-health-care-back-aged-care
http://www.mbsonline.gov.au/internet/mbsonline/publishing.nsf/Content/Factsheet-MobileXray
http://www.mbsonline.gov.au/internet/mbsonline/publishing.nsf/Content/Factsheet-MobileXray

	Stakeholders’ perspectives of mobile x-ray services in support of healthcare-in-place in residential aged care facilities: a qualitative study
	Abstract 
	Background: 
	Design, setting, participants: 
	Results: 
	Conclusions: 

	Background
	Methods
	Recruitment
	Data collection
	Analysis

	Results
	Theme a) MXS and healthcare-in-place
	Theme b) factors hindering optimal use of MXS

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


