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Abstract

Background: Mobile X-ray services (MXS) could be used to investigate clinical issues in aged care residents within
familiar surroundings, reducing transfers to and from emergency departments and enabling healthcare to be deliv-
ered in residential aged care facilities. There is however little research exploring consumer perspectives about such
services. The objective of this research was to explore the perspectives and preferences of residents about the provi-
sion of MXS in residential aged care facilities, including their knowledge about the service, perceived benefits, and
factors that require consideration for effective implementation.

Methods: A qualitative study design was used. The setting for the study included four residential aged care facilities
of different sizes from different parts of a South Australian city. Purposive sampling was used to recruit participants. 16
residents participated in semi-structured interviews that were audio-recorded and transcribed verbatim. Data were
inductively derived using thematic analysis.

Results: Participants had a mean age of 85 years, 56% were female, 25% had dementia and 25% had had a mobile
X-ray in the last 12 months. Four themes were developed. Participants preferred mobile X-rays, provided as health-
care-in-place, to improve accessibility to them and minimize physical and psychological discomfort. Participants had
expectations about the processes for receiving mobile X-rays. Costs of X-rays to people, family and society were a
consideration. Decision making required residents be informed about mobile X-rays.

Conclusions: Residents have positive views of MXS as they can receive healthcare-in-place, with familiar people and

surroundings. They emphasised that MXS delivered in residential aged care facilities need to be of equivalent quality
to those found in other settings. Increased awareness of mobile X-ray services is required.
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Background

Currently in Australia the demand for long-term residen-
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Because people are delaying entry into residential
aged care facilities (RACF), given that they prefer living
at home longer, and governments are also supporting
ageing-in-place initiatives, people at the time of assess-
ment for permanent entry to residential aged care facil-
ities have increasingly complex health care needs [3].
For example, the frailty levels of older adults assessed
for residential aged care more than doubled from 32%
in 2003 to 75% in 2013 [4]. Furthermore, almost two-
thirds of residents have dementia as a co-morbidity [5].

Evidence is emerging that more healthcare-in-place is
desirable. Remaining in place is less stressful and safer
for aged care residents [6], and reduces their exposure
to hospital acquired complications, such as infections,
falls and functional decline [7, 8]. Furthermore, the
Australian Medical Association estimates that as many
as 27,000 hospital admissions in the 2020-21 finan-
cial year were potentially preventable. This represents
a cost of 160,000 patient bed days and AUD$312 mil-
lion [9]. Transfers to emergency departments without
admission added an estimated AUD$112 million [9].
Models of care that support the delivery of healthcare-
in-place offer potential healthcare savings, as well as
more appropriate care of a vulnerable population.

Mobile X-ray technology has long been used for diag-
nosing and monitoring patients in different ward set-
tings, such as intensive care units, as well as outside
of hospitals in prisons and RACFs [10]. Because there
are often challenges associated with transporting frail,
confused and debilitated residents to hospital, the pro-
vision of mobile X-rays in aged care facilities is appeal-
ing. Private mobile X-ray services (MXS) have been
available for some time in Australia, but often generate
additional charges beyond the cost of the X-ray service,
because of the additional costs from transportation
of equipment to and from facilities. Recognizing this
as a barrier to the uptake of MXS, the Australian gov-
ernment (through Medicare, the Australian universal
health insurance scheme) introduced a subsidy (AUD
$73.65) in November 2019 to subsidise transportation
costs (or call-out fee) for a mobile X-ray unit. This sub-
sidy would be in addition to the usual rebate for the
cost of the X-ray service, where for example, a chest
(lung fields) X-ray attracts AUD $41.10 from Medicare
and from November 2019, the radiology service pro-
vider would receive a rebate for both the X-ray and the
call-out fee resulting in a total rebate of AUD $114.75
as opposed to just AUD $41.10 [11]. The call-out fee
subsidy is for specific indications: X-rays of extremities,
shoulder, pelvis, ribs and sternum post fall, suspected
pneumonia or health failure (chest X-ray) and acute
abdomen or bowl obstruction (plain abdominal X-ray)
[11]. However, even when more than one resident of a
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facility receives mobile X-ray services in a single call-
out, only one rebate is payable.

A systematic review found that using mobile X-rays in
RACFs reduced the transfer of residents to emergency
departments, because doctors could more confidently
assess and manage patients for selected health conditions
in the residential facility [12]. For example, a 2015 retro-
spective before-after cohort evaluation of a MXS attend-
ing RACF in one Australian state (Victoria) reported an
11.5% significant reduction in ED presentations requir-
ing chest, hip and pelvis, spine and abdomen X-rays
[13]. However, a randomised controlled trial published
since then (in 2020) where Danish aged care residents
received either in-house mobile or hospital X-ray found
no difference in subsequent hospitalisation rates (11.8%
vs 12.1% respectively). The findings from this study how-
ever should not be relied upon, as the authors acknowl-
edge that the study was underpowered and flawed, with
some frail residents who were randomized to hospital
X-ray withdrawn by their GP and the most frail resi-
dents treated in the nursing home without an X-ray [14].
Therefore, these data suggest that good quality evidence
is needed to test whether MXS is effective in increasing
hospital avoidance. Moreover, evidence is also needed
from diverse settings, such as the Australian context,
given the variation in local health service financing and
provision, to allow definitive conclusions about the role
of MXS in increasing hospital avoidance. Regardless, it is
generally accepted that avoidable hospital presentation is
preferred and that MXS are one within a suite of hospital
avoidance programs [15, 16]. In an effort to improve hos-
pital avoidance and aid timely diagnosis and treatment,
the Australian government have introduced the subsidy
to improve uptake of MXS. Such evidence should include
the perspectives of residents because residents have the
right to be consulted, as enshrined in the Charter of Aged
Care Rights in Australia [17]. The Charter encourages
service providers to incorporate resident preferences in
service delivery. In addition, services are more likely to
be effective if they are designed to meet consumer need,
preferences, and expectations. However, no qualitative
study has explored the consumer perspective of health-
in-place care. One Danish study conducted an observa-
tion study with residents living with dementia receiving
a mobile X-ray. They concluded that residents remaining
in their own environment whilst receiving an X-ray ben-
efited, as evidenced by their calm behaviour [6]. No stud-
ies have reported on residents’ perspectives. This study
explored the perspectives and preferences of residents
about the use of MXSs in RACFs in terms of residents’
knowledge about the service, perceived benefits, and fac-
tors that need to be considered if such services are to be
used by residents more widely.
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Methods

Ethics and consent

This study received ethical approval from the Human
Research Ethics Committee of the University of Ade-
laide (Ref: H2020-197).

Setting

Six aged care organisations from Adelaide were
approached to participate in this study. Two declined
and the remaining four organisations each nominated a
residential aged care facility (RACF). These four RACF
were geographically disparate areas across Adelaide.
RACFs had a range of bed numbers (1 RACF of 50 to
100 beds; 2 RACFs 101 to 150 beds; 1 RACF 151 to 200
beds). The residents of one RACF were significantly
more culturally and linguistically diverse than partici-
pants from the three other RACFs.

Participants and recruitment

Purposeful sampling was used to recruit participants
from the RACF. Staff from the residential aged care
facilities recruited study participants. Inclusion crite-
ria included residents of the selected aged care facilities
who could give informed consent (as judged by RACF
staff who knew residents) and could verbally commu-
nicate to engage in a face-to-face, telephone or online
interview. Residents who had experienced an X-ray in
the aged care facility or in an emergency department
were preferred, but this was not a requirement. There
were no exclusion criteria.

The residential aged care facilities were each offered
a $500 honorarium for their assistance in recruiting the
participants, setting up interviews and collecting par-
ticipant data from resident records. The goal was to
recruit five residents per participating facility (n=20)
or until data saturation.

Staff from the RACF provided verbal and writ-
ten information about the study to residents. If resi-
dents expressed a willingness to participate, they were
informed that their participation was voluntary, and
that they could withdraw their consent anytime without
specifying any reason. Residents gave written informed
consent before being interviewed and verbally recon-
firmed consent prior to the interview.

Data collection

A review of the literature and the experience of the
research team guided the development of the interview
schedule (Additional File 1). The following areas were
explored with residents: a) what was important to their
lives; b) their knowledge of mobile X-rays; c) the pros
and cons of mobile X-rays; d) the factors that should
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be considered; and e) their willingness to pay the call-
out fee for mobile X-rays. The interview schedule
was piloted on the first interview and was considered
appropriate.

One researcher (JD; an experienced qualitative
researcher with previous experience of working clini-
cally and research wise with people with dementia) con-
ducted semi-structured interviews, at a time that suited
the resident (November 2020 to February 2021). RACF
staff reminded residents of the interview time, assisted
with setting up the telephone or device and ensured
a quiet background such as turning off the television.
Mindful that participants may have cognitive and or sen-
sory impairment, interviews were conducted by speaking
clearly, giving participants time to respond, being sensi-
tive to verbal and non-verbal cues, and adapting within
the interview to accommodate participant needs [18].

At the end of each interview, the interviewer summa-
rised their understanding of what participants had said,
and encouraged participants to add or correct infor-
mation. Field notes were written immediately after the
interview, reflecting on the interview and key points and
observations. Interviews were audio-recorded and tran-
scribed verbatim. Interviews were conducted until data
saturation.

After the interviews, assisting staff from the residen-
tial aged care facilities recorded participants’ age, gender,
years lived in the facility and dementia diagnosis from
medical records. Staff also recorded reason and location
(RACE, emergency department or community setting) of
participant X-rays in the last 12 months (if the resident
had been living in the RACF for less 12 months, then this
period only was included).

Analysis

Data were thematically analysed (guided by a six-stage
process) of thematic analysis, looking for repeated pat-
terns of meaning (Braun & Clarke, 2006). Transcripts
were read and reread, along with field notes, and initial
codes developed [19]. Themes were developed, reviewed
and defined. An inductive approach was used to gener-
ate themes derived from the interviews as well as being
sensitive to themes generated from the literature. Three
experienced qualitative researchers (JD, JE, LY) inde-
pendently coded three transcripts, to review, discuss
and refine coding and interpretation. The research team
met frequently to deliberate the results of the analysis.
NVivo 12 was used to assist with data management and
analysis. Quotations are provided as evidence to support
themes. Themes and further quotes are provided in Addi-
tional File 2. Data relating to resident characteristics were
entered into SPSS 28 and descriptively analysed.
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Results

Altogether, 27 residents were approached. Seven resi-
dents declined to participate, with reasons cited includ-
ing: not feeling well, wanted daughter present, had
recently participated in other research or not interested.
The family of one resident declined to consent, but pro-
vided no reason. Aged care staff withdrew one partici-
pant whilst family withdrew another. One participant
withdrew because they were unwell.

Sixteen residents were interviewed. Residents’ mean
age was 85 years (range 73-95 years), and nine resi-
dents (56%) were female. One quarter of the participants
(n=4) had a diagnosis of dementia. Nine (56%) residents
had lived in their RACF for less than 12 months.

In total, six participants had an X-ray in the last
12 months, and two participants had received two X-rays
(in total, 10 X-rays). Four participants had an elective
(i.e. non urgent) X-ray in the RACE, for investigation into
pain unrelated to a fall (knee, low back, hip/leg) and to
check cancer progression (spine). Two participants had
received an X-ray in an emergency department and four
had received an X-ray at a community radiology centre.
One participant received an X-ray in emergency depart-
ment and community radiology; one received an X-ray in
RACF and community radiology. Eight participants had
not received an X-ray in the last 12 months.

Interviews averaged 39 min (range 21 to 57 min).
Interviews were conducted either by Zoom (n=3), tel-
ephone (n=4) or face-to-face (n=9). Four themes were
developed through data analysis. The first theme, pre-
ferring healthcare-in-place included three sub-themes:
improving accessibility to X-rays, minimising physical
and psychological discomfort and remaining in their
comfort zone. The second theme, expectations regarding
processes for mobile X-ray included three sub-themes:
impact of RACF staffing, radiographer skills and image
quality, and timely investigation and GP follow up. The
third theme, economic, personal and society cost of
mobile X-ray included two sub-themes: cost to fam-
ily and society on accessing fixed X-ray and cost to resi-
dent of mobile X-ray call-out fee and equity issues. The
fourth theme, awareness of mobile X-rays included two
sub-themes: level of awareness and wanting increased
awareness.

Preferring healthcare-in-place

Many participants expressed an enthusiastic preference
for healthcare, such as mobile X-rays, to be delivered in
their place of residence, for themselves and other resi-
dents. Participants noted that there were times when the
severity or urgency of their illness might indicate that
investigation or treatment in hospital was necessary. In
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these circumstances, their preference would depend on
the situation.

Well, to go in hospital is good if you have a very, very
bad condition, but if you avoid going in hospital, is
much better [RACF A; ID01]

Participants viewed MXSs as improving residents’
accessibility to X-ray, especially when residents had
mobility impairments and pre-existing health condi-
tions which impacted their wellbeing and ability to eas-
ily access health services. Mobile X-rays minimised the
disruption and physical and psychological discomfort
entailed in leaving the RACE.

Some people can’t get out and about so they need
something that can be brought to them or they can
get to it somehow [RACF C; ID25]

It saves me going in an ambulance or Access Cab.
[...]. Id have to get a carer to go with me. Maybe they
have to get me up on a table. So they have to do that.
They've got to get a sling, which I've got a sling I take
with me and things like that. Lift me onto the table,
roll me around all over the place and in general, it
could be quite - well for me, it’s quite exhausting
actually. [...] The reason is it’s just my personal com-
fort. [...] Got to have personal comfort. That'’s about
all I've got going for me now [RACF B; ID10]

I reckon they should come. Elderly people should not
go to the hospital to get one [an X-ray]; they should
come to the elderly people, I reckon. That’s better for
them because elderly people, they suffer a lot [RACF
B; ID0S]

Oh that was just plain luxury [...] I'm not very
mobile and to get in a taxi and go off to another hos-
pital and have X-rays - with the walking around it
would have been very difficult. So it saved me all
that [RACF C; ID26]

Having to go to hospital or community radiology for
an X-ray can increase resident physical and psychologi-
cal discomfort. Participants talked of being traumatised
by their experience, including having to be transported,
waiting, and feeling out of place, isolated, overlooked and
uncomfortable.

Because it saves you a trip to hospital and sitting
around for hours on end [RACF A; ID03]

Not comfortable, hm, and quite often if you're in
emergency [...], they plonk you in a place and people
walk past you and stare at you and oh dear [RACF
B; ID06]

One time I went |[...] to the [...] hospital for an X-ray
and I waited five hours for an X-ray. I was very very
tired and sore. I reckon especially for people with
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bad backs, it doesn’t matter, elderly people, it's not
too good, waiting all that time [RACF B; ID0O8]

Oh, I would love it. I really would, not having to go
out and go through that trauma, because if you go to
any clinic [...]. You can sit there for a couple of hours
before it's your turn, but it's such a waste of time,
and tedious [RACF B; ID07]

Participants also valued the opportunity to have a
mobile X-ray in their own familiar room with minimal
disruption to their routines, activities, comforts and
additionally feel in more control of how they use their
time waiting during the process.

It gets you right down to the heart of the problem I
gather. That fact that you can do it without moving
out of your room is something which is supremely
important [RACF C; ID26]

Because I can look after myself in my own room. 1
can be content in my own room. [...] I can make—
keep myself busy [RACF B; ID06]

Because if it’s here, then I can wait for the results in
Sfamiliar surroundings and not have the trouble of
other people around me I don’t know, strange sur-
roundings, that sort of thing, just to have - to be in
my own room in familiar surroundings, with people
I know and care about. So like I said, I'm all for it
[RACF B; ID07]

1 can still watch television [RACF B; ID10]

While avoiding the discomfort of transfer for an X-ray,
one participant who received a mobile X-ray reported the
examination was briefly painful, due to their impaired
mobility.

The only painful bit about it was that I had to lie on
the board at one stage as you would realise. When
you're lying on your side on a board with a rather
stiff, elderly body, it gets a little painful. But it didn’t
take very long [RACF C; ID26]

Expectations regarding processes for mobile X-ray
Participants had expectations regarding the processes for
having a mobile X-ray and considered potential issues
that might impact on its implementation. Some partici-
pants emphasised that staffing constraints in the RACF
could be a limitation to effective delivery of healthcare-
in-place, such as mobile X-ray.

I think to a certain degree you've got to rest on the
staffing [...] remembering, of course, that the staffing
in any nursing home, it's changing every day. There’s
no consistency. There’s no carryover. That’s where
nursing homes fall down. There’s a lack of consist-
ency in the management [RACF C; ID30]
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Participants expected that staff conducting the mobile
X-ray would need technical skills in radiography and also
required skills such as empathy, communication (particu-
larly for people with dementia), clear English and good
manual handling to position residents who might be dif-
ficult to position.

1 think the people you send along with the machine.
Because a little bit of empathy goes a long way. You
are not dealing with normal people. Some might
have dementia. Some might have some other things.
You've got to be pretty careful how you handle them.
Because if you don’t handle them right, you have
them screaming and carrying on [...] Just get the
right people for the right job [RACF B; ID10]

Participants expected X-rays to have good quality
images and to be undertaken and reported in a timely
manner, regardless of location.

So, I take it [assume], it took as clear a picture as
an ordinary X-ray [...] My first response was, well 1
hope it works [RACF C; ID26]

If there’s a mobile man available and he’s com-
ing within a reasonable amount of time, Id say go
for it. If he can’t come or they can’t get anybody or
they’ve rung the mobile man and he’s not available,
[...] well, then you go to the hospital and the X-ray
department there or whatever [RACF C; ID30]

Another expectation was the follow up from the GP
following the X-ray.

As I say, the doctor who apparently arranged the
appointment fell ill for some reason. [...] 1 have
really not much idea of [...] what the X-ray uncov-
ered [RACF C; ID26]

Economic, personal and societal cost of mobile X-ray
Participants were concerned about the costs to their
families when they needed to be transported out of the
facility for X-rays. They described these costs in terms of
loss of income, loss of time and inconvenience. It was also
acknowledged there was a cost to the RACEF if a carer had
to be provided.

IfI had to go for an X-ray, [...] my son would insist to
take me wherever I had to go, [...] which would mean
he would have to take a day off and lose his income
for that day. No matter what I said, he would insist
[RACF B; ID07]

No. I haven’t got any family in the state. So that’s a
bit difficult. I would have had a carer from the home
would have gone with me as an escort [RACF C;
ID26]
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Some participants did not want to pay for a call-out fee.
Other participants did not personally view a call-out fee
for MXSs as an issue for them, but expressed concerns
for others, such as those on an aged pension or from
lower socio-economic backgrounds.

Well, most of the people in the place here would be
the same. Theyd be pensioners who go out and get
things free anyway. They would turn around and
think of the cost I think, because if you're on a pen-
sion you're watching your pennies [RACF B; ID06]

Awareness of mobile X-ray

Many participants were unaware that MXSs existed,
much less that they were available at their RACF. If
they were aware of mobile X-ray technology, it was usu-
ally because of their experiences in hospital, or they had
heard about it from someone else who had read advertis-
ing material or information on the RACF notice board.

Actually, [...] I knew about mobile X-rays because
they use them in the hospitals when they have big
operations - you know, your hip and knee opera-
tions - after that they always bring a mobile X-ray
in and X-ray you. [...] Instead of moving the patient,
they bring the machine...but I didn’t know about
going out into the - into anywhere actually [RACF
B; ID06]

Virtually nothing. That they are mobile [RACF A;
ID03]

Participants suggested solutions, such as making infor-
mation about access to mobile X-ray services, along with
its benefits, available in RACF via staff or written infor-
mation. Some of the participants who had experienced a
mobile X-ray promoted them to other residents.

I like to know and forearmed is forewarned and all
that sort of stuff. I like to know, [...] and I did ask
questions about it at the time when I saw it [bro-
chure], ‘Is this available?’ It [brochure] wasn’t there
for very long. I had a couple of people come to me
after that, not because theyd seen the brochure but
because they needed to have X-rays. I said Are you
aware you don’t have to go out to have it? You can
have it come to you! ‘Oh really, they said. [...] Yes,
ask. It is available! [RACF C; ID29]

Information sheets. 1 think every nursing home
should have a booklet setting out all the facilities
that are available in that particular nursing home,
so that when people come in for the first time as new
people moving in, they are given the information
with all the information that they may need [...] or
that they could use in an emergency. Even though
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they’re not using it at the time and may never use
it, they need to know that it is available [RACF C;
ID30]

Discussion/conclusion

The feelings of comfort and safety from remaining in a
familiar environment noted in this exploratory research
were similar to those observed in a study by Jensen [6].
Residents supported the use of MXSs and preferred to
avoid hospitals [6]. However, they recognized that some-
times transfer to hospital was necessary, either because of
clinical need or staffing issues within facilities. A recent
qualitative study from Switzerland explored the per-
spectives of residents and carers in relation to changes
in resident health while in a residential aged care facil-
ity [20]. Like our research, residents in the Swiss study
expected that personal and relationship needs would be
met as part of acute care management [20]. The Swiss
researchers described resident and family perceptions of
the limitations of staff skills and availability, referring to
‘an orchestra playing its standards’ [20]. Participants in
that study also noted that skilled staff and access to gen-
eral practitioners were not guaranteed in residential aged
care facilities, which reduced the likelihood of an acute
episode of ill health being adequately managed within the
facility [20].

As with the Swiss study, participants in our study
understood that in some acute situations the RACF had
reached its limits [20] and a transfer to hospital was nec-
essary. Although they preferred to remain in their RACE,
participants did not want their health treatment compro-
mised. This applied not only to the timeliness and qual-
ity of X-ray services but also the timeliness and quality
of subsequent treatment. Reassuringly, a recent scoping
review suggests that the image quality mobile X-ray tech-
nology is good [10]. However, services to support health-
care-in-place, in addition to those routinely provided in
facilities, are required to ensure timely, safe and quality
acute care, in line with resident expectations. MXS, along
with other hospital avoidance strategies, are ways of sup-
porting facilities so that healthcare in place is achievable.

In the Swiss study, it was mentioned that when resi-
dents were acutely ill, ‘the audience compensates for
orchestra limitations’ [20]. Our study also revealed a high
level of support for one another among the residents and
staff, and highlighted the increased burden on informal
carers that hospital transfers or moves to radiology cen-
tres engendered. When away from familiar residents
and staff, ill or injured residents had to rely on family or
friends for support. If clinical services, such as the taking
of X-rays, were more available in RACFs, this burden on
others would be lessened.
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Perceptions of being a burden can adversely affect resi-
dent wellbeing, increasing feelings of helplessness [21],
while family and friends experience a sense of increased
responsibility for the resident. Health services often
expect informal carers to provide direct care while navi-
gating complex health systems on behalf of the resident
[21]. This imposes a heavy, sometimes unsustainable,
impost on carers.

Participants in the current study revealed that both
physical and cognitive vulnerabilities influenced their
wellbeing. This accords with findings by Jensen and col-
leagues who found that interactions around X-ray pro-
cedures in RACF differed with the resident’s level of
dementia, and both verbal and non-verbal communica-
tion between residents and radiographers could be diffi-
cult [6]. Given that residents in this study acknowledged
the importance of cognitive vulnerability in negotiating
various dimensions of healthcare, our study supports the
findings of Jensen et al. that radiographers needed more
than technological competence; they needed excellent
communication skills for dealing with cognitively vul-
nerable residents [6]. Training that provides gerontology
skills and competence in managing older people with
frailty and dementia is likely to augment the perceived
efficacy of MXS in a residential aged care setting and
increase the desirability of the service.

The call-out fee subsidy was developed to encourage
the use of MXSs [11]. However, the 25% of our sample
who received a mobile X-ray in the last 12 months were
ordered an X-ray for reasons which were in-eligible for
the call-out fee subsidy. This suggests that MXSs could
have a role in the care of residents, extended beyond
hospital avoidance and beyond the limited X-ray ser-
vices that is covered by the subsidy for the call-out fee by
the Australian government. Further, it is evident greater
awareness of the service is also required, according to the
study data, to potentially increase use of mobile X-rays.
Knowledge of what can be provided and its benefits
needs to be widely disseminated to encourage uptake of
mobile X-ray technology. In a recently published qualita-
tive study from Australia exploring the consumer experi-
ence in relation to a community-based hospital avoidance
program, the authors noted that at the commencement of
the service, consumers had limited knowledge of the pro-
gram and recommended the provision of more informa-
tion as an area of service improvement [22]. Being aware
that the service exists and being aware of how it can be
used empowers residents and better ensures their active
engagement in the decision-making process relating to
their healthcare within and external to the RACFE.

A major strength of this study was the involvement
of residents (including some with dementia) from mul-
tiple facilities and varied aged care organisations in
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terms of size, location and cultural backgrounds. The
study was conducted in one state in Australia and fur-
ther research in other health jurisdictions is likely to
produce other relevant perspectives. As 56% of partici-
pants had lived in their RACF for less than 12 months,
X-ray experience was not collected about residents
experience with X-rays beyond them living in their
RACE. In addition, only a small number of partici-
pants in this study had personally experienced a mobile
X-ray, with none of these for emergency circumstances
and so further exploration with a larger sample of resi-
dents having experienced a MXS in RACF is necessary,
which is underway.

It is now well established, that patient-centred inter-
ventions, can only be developed by incorporating resi-
dents’ first-hand insights into their experience of the
care they receive and the circumstances and environ-
ments in which they receive it [23]. This research there-
fore adds to our understanding of the perspectives and
expectations of residents in relation to the delivery of
mobile X-ray services in residential aged care facilities.
This could help pave the way for better delivery of this
technology and thus improve healthcare for a vulner-
able population. It will also be important to include
the views of other stakeholders, and we have explored
the perspectives of informal caregivers (manuscript in
preparation) and stakeholders in health care and aged
care (manuscript in review, BMC Geriatrics 2022).

There is support from residents for the use of MXS
in RACF because they can receive healthcare in a place
where they feel secure and are with familiar people,
reducing the burden on informal carers. What resi-
dents want from MXS can be drawn on to design MXS
services that are acceptable to residents and may lead
to increased hospital avoidance, where appropriate,
which residents value. Finally, MXS services can benefit
the entire health care system by alleviating pressure on
the acute care system. Other in-reach services used to
increase hospital avoidance, such as acute geriatric ser-
vices should be designed and evaluated with input from
the views of residents, so that research has broader
applicability [24].

Abbreviations
GP: General practitioner; MXS: Mobile X-ray service; RACF: Residential aged
care facility.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512877-022-03212-2.

Additional file 1.
Additional file 2.



https://doi.org/10.1186/s12877-022-03212-2
https://doi.org/10.1186/s12877-022-03212-2

Dollard et al. BMC Geriatrics (2022) 22:525

Acknowledgements

The research team gratefully acknowledge the contribution of participants

in this study. 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 organisations facilitated access to aged
care homes across South Australia and participated in the conduct of this
research. We gratefully acknowledge the role of the four aged care organisa-
tions including Bene Aged Care, Helping Hand Aged Care Inc and Kalyra, for
identifying residential aged care facilities as study sites, for recruiting residents
and collecting relevant demographic and clinical information (with resident
consent); and Dr Kin Lau for critical discussions during recruitment, interview-
ing and data 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.

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 (joanne.
dollard@adelaide.edu.au) and ensuing research will require collaboration

with the chief investigators (RV and JD). Any requests will be assessed for
scientific rigor 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 prior to participat-
ing in the study.

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 till December 2021. In the

Page 8 of 9

past, she has received honorarium for presentations or expert advice from
Nutricia, Abbott and Nestle and was not involved in the interview of residents.
Professor Maddern is a surgeon in CALHN and was not involved in the inter-
view 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, 37a Woodville Rd, Woodville South, South Australia 5011, Aus-
tralia. 2Basil Hetzel Institute for Translational Health Research, Central Adelaide
Local Health Network, 37 Woodville Rd, Woodville South, South Australia 5011,
Australia. *Surgical Specialties, University of Adelaide, The Queen Elizabeth
Hospital, Woodville, South Australia, Australia. “Present Address: Royal Aus-
tralasian College of Surgeons, Adelaide, South Australia, Australia. *Registry

of Senior Australians, South Australian Health and Medical Research Institute,
Adelaide, South Australia, Australia. °UniSA Allied Health and Human Move-
ment, University of South Australia, Adelaide, South Australia 5001, Australia.

7 Aged and Extended Care Services, The Queen Elizabeth Hospital, Central
Adelaide Local Health Network, Adelaide, Australia.

Received: 10 March 2022 Accepted: 31 May 2022
Published online: 25 June 2022

References

1. Department of Health. 2020-21 Report on the Operation of the Aged
Care Act 1997. Canberra: Australian Government; 2021.

2. Sanford AM, Orrell M, Tolson D, Abbatecola AM, Arai H, Bauer JM, et al.
An international definition for “nursing home.”J Am Med Dir Assoc.
2015;16(3):181-4.

3. Australian Institute of Health and Welfare. Australia’s welfare 2015 Can-
berra: AIHW. https://www.aihw.gov.au/getmedia/692fd1d4-0e81-41da-
82af-be623a4e00ae/18960-aw15.pdfaspx?inline=true. Accessed 7 Mar
2022.

4. Khadka J, Visvanathan R, Theou O, Moldovan M, Amare AT, Lang C, et al.
Development and validation of a frailty index based on Australian aged
care assessment program data. Med J Aust. 2020;213(7):321-6.

5. Jadczak AD, Robson L, Cooper T, Bell JS, Visvanathan R, Karnon J, et al.
The Frailty In Residential Sector over Time (FIRST) study: methods and
baseline cohort description. BMC Geriatr. 2021;21(1):99.

6. Jensen JM, Andersen PAB, Kirkegaard L, Larsen N, Most W, Nielsen D, et al.
Exploring the patient perspectives of mobile X-ray in nursing homes - A
qualitative explorative pilot study. Radiography (London, England : 1995).
2021,27(2):279-83.

7. Walsh EG, Wiener JM, Haber S, Bragg A, Freiman M, Ouslander JG. Poten-
tially avoidable hospitalizations of dually eligible Medicare and Medicaid
beneficiaries from nursing facility and Home- and Community-Based
Services waiver programs. J Am Geriatr Soc. 2012;60(5):821-9.

8. Guilcher SJT, Everall AC, Cadel L, Li J, Kuluski K. A qualitative study
exploring the lived experiences of deconditioning in hospital in Ontario,
Canada. BMC Geriatr. 2021;21(1):169.

9. Australian Medical Association. AMA identifies savings of $21.2 billion in
aged care hospital admissions [press release]. 2021. https://www.ama.
com.au/media/ama-identifies-savings-212-billion-aged-care-hospital-
admissions. Accessed 7 Mar 2022.

10. Toppenberg MD, Christiansen TEM, Rasmussen F, Nielsen CP, Damsgaard
EM. Mobile X-ray outside the hospital: a scoping review. BMC Health Serv
Res. 2020;20(1):767.

11. Department of Health. New MBS Item for mobile provision of skeletal
X-ray to patients within residential aged care facilities factsheet. 2019.
http://www.mbsonline.gov.au/internet/mbsonline/publishing.nsf/Conte
nt/Factsheet-MobileXray. Accessed 11 May 2022.

12. Kjelle E, Lysdahl KB. Mobile radiography services in nursing homes: a
systematic review of residents’and societal outcomes. BMC Health Serv
Res. 2017;17(1):231.

13. 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.


https://www.aihw.gov.au/getmedia/692fd1d4-0e81-41da-82af-be623a4e00ae/18960-aw15.pdf.aspx?inline=true
https://www.aihw.gov.au/getmedia/692fd1d4-0e81-41da-82af-be623a4e00ae/18960-aw15.pdf.aspx?inline=true
https://www.ama.com.au/media/ama-identifies-savings-212-billion-aged-care-hospital-admissions
https://www.ama.com.au/media/ama-identifies-savings-212-billion-aged-care-hospital-admissions
https://www.ama.com.au/media/ama-identifies-savings-212-billion-aged-care-hospital-admissions
http://www.mbsonline.gov.au/internet/mbsonline/publishing.nsf/Content/Factsheet-MobileXray
http://www.mbsonline.gov.au/internet/mbsonline/publishing.nsf/Content/Factsheet-MobileXray

Dollard et al. BMC Geriatrics

20.

21

22.

23.

24.

(2022) 22:525

Toppenberg M, Christiansen T, Rasmussen F, Nielsen C, Damsgaard EM.
Mobile X-ray outside the hospital vs. X-ray at the hospital Challenges
exposed in an explorative RCT study. Healthcare. 2020;8(2):118.

Testa L, Ryder T, Braithwaite J, Mitchell RJ. Factors impacting hospital
avoidance program utilisation in the care of acutely unwell residential
aged care facility residents. BMC Health Serv Res. 2021;21(1):599.

Loeb M, Carusone SC, Goeree R, Walter SD, Brazil K, Krueger P, et al.

Effect of a clinical pathway to reduce hospitalizations in nursing

home residents with pneumonia: a randomized controlled trial. JAMA.
2006;295(21):2503-10.

Australian Government Aged Care Quality and Safety Commission. Char-
ter of Aged Care Rights. https://www.agedcarequality.gov.au/consumers/
consumer-rights#charter-of-aged-care-rights. Accessed 9 May 2022.

. Webb J, Williams V, Gall M, Dowling S. Misfitting the research process:

shaping qualitative research “in the field"to fit people living with demen-
tia. Int J Qual Methods. 2020;19:1-11.

. BraunV, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.

2006;3(2):77-101.

Basinska K, Kiinzler-Heule P, Guerbaai RA, Zufiga F, Simon M, Wellens NIH,
et al. Residents’and relatives’experiences of acute situations: a qualitative
study to inform a care model. Gerontologist. 2021;61(7):1041-52.
Lilleheie |, Debesay J, Bye A, Bergland A. The tension between carrying a
burden and feeling like a burden: a qualitative study of informal caregiv-
ers’and care recipients’ experiences after patient discharge from hospital.
Int J Qual Stud Health Well-being. 2021;16(1):1855751.

Pereira RB, Brown TL, Guida A, Hyett N, Nolan M, Oppedisano L, et al. Con-
sumer experiences of care coordination for people living with chronic
conditions and other complex needs: an inclusive and co-produced
research study. Aust Health Rev. 2021;45(4):472-84.

O'Cathain A, Croot L, Duncan E, Rousseau N, Sworn K, Turner KM, et al.
Guidance on how to develop complex interventions to improve health
and healthcare. BMJ Open. 2019,9(8):e029954.

Dai J, Liu F, Irwanto D, Kumar M, Tiwari N, Chen J, et al. Impact of an acute
geriatric outreach service to residential aged care facilities on hospital
admissions. Aging Med (Milton). 2021;4(3):169-74.

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

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.agedcarequality.gov.au/consumers/consumer-rights#charter-of-aged-care-rights
https://www.agedcarequality.gov.au/consumers/consumer-rights#charter-of-aged-care-rights

	Residents’ perspectives of mobile X-ray services in support of healthcare-in-place in residential aged care facilities: a qualitative study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Ethics and consent
	Setting
	Participants and recruitment
	Data collection
	Analysis

	Results
	Preferring healthcare-in-place
	Expectations regarding processes for mobile X-ray
	Economic, personal and societal cost of mobile X-ray
	Awareness of mobile X-ray

	Discussionconclusion
	Acknowledgements
	References


