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a b s t r a c t

Background: Mobile X-ray unit have previously been widely used within hospitals in general, predom-
inately for imaging patients admitted to intensive care units or for patients who cannot tolerate a visit to
the radiology department. It is now possible to have an X-ray examination outside the hospital in nursing
homes or to bring the service to frail, vulnerable or disabled patients. A visit to the hospital can be a
frightening experience for vulnerable patients living with dementia or other neurological disorder. It can
potentially have a long-term impact on the patient's recovery or behaviour. This technical note aimed to
provide insight into the planning and running of a mobile X-ray unit in a Danish setting.
Methods: This technical note draws on the lived experiences of radiographers operating and managing a
mobile X-ray service, sharing experiences with the implementation process and the challenges and
successes of a mobile X-ray unit.
Results and key findings: Successes include that frail patient, especially those with dementia, benefit from
mobile X-ray examinations, as they can remain in familiar surroundings during an X-ray procedure. In
general, patients experienced an increased quality of life and less need for sedation medication due to
anxiety. Also, working within a mobile X-ray unit is meaningful work for radiographers. Challenges
included increased physicality of work, the funding required for the mobile unit, planning a commu-
nication strategy to the referring general practitioners, and permission from authorities to perform
mobile examinations.
Conclusion: We have successfully implemented a mobile radiography unit that provides a better service
for vulnerable patients through learning from successes and challenges.
Implications for practice: The mobile radiography setup can benefit vulnerable patients and provide
meaningful work for the radiographers. However, transportation of mobile radiography equipment
outside the hospital includes many considerations and challenges.
© 2023 The Author(s). Published by Elsevier Ltd on behalf of The College of Radiographers. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

Mobile X-ray units have always been widely used within hos-
pitals, primarily for imaging patients admitted to intensive care
units. Outside the hospital, mobile units in Denmark are typically
used to offer examinations to homeless people, asylum seekers or
nursing home residents.1e8 For the elderly population living in
nursing homes, a visit to the X-ray department can be a frightening
experience that may lead to increased disorientation, delirium, or
anxiety.9 It can also impact the patients' behaviour as they may
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require extra care before, during and after the X-ray exam-
ination.9e12 In 2015 the number of people diagnosedwith dementia
in Denmark was 65,000, and today around 90,000 people are living
with dementia; a figure that continues to increase due to the ageing
Danish population.13

Nursing home residents have a positive attitude towards mobile
X-ray examinations. Previous work has shown it offers minimal
disruption during daily activities in a familiar environment.14,15 A
trustful collaboration between the radiographer and healthcare
staff provides for a safe and fast examination.15 However, contin-
uous cooperation between healthcare professionals is essential.16

This collaboration requires other competencies for radiographers
working in a mobile unit, such as communication, flexibility, and
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Table 2
Overview of considerations in the process.

What do you need to get started?

The permit from the national radiation protection board
Portable equipment and van for transportation
Portable Wi-Fi to transfer images to PACS
Workflow description (protocol) to enable speedy response
Creative and skilled radiographers
A smartphone for communication and road directory (GPS)
Radiation protection shielding
Communication strategy
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innovation.17 Studies have shown that a mobile X-ray unit can be
cost-effective, as a Norwegian study found a 30% cost reduction by
implementing amobile X-ray service.18 Also, a Swedish study found
that mobile X-ray had a lower cost per examination than hospital
examinations.19 However, a recent randomised controlled trial
found no reduction in hospital admissions comparing mobile to
hospital X-ray.3 This technical note aims to provide insight into the
planning and running of a mobile X-ray unit (see Table 1 and 2).

Method

Pilot study

A pilot was carried out for the mobile X-ray unit at Kolding
Hospital from the 1st of January 2018 until ultimo December 2020.
The mobile X-ray unit had one transportable digital radiography
(DR) system. During the 2-year pilot period, three studies docu-
mented the project,15,17,20 leading to a fully implemented mobile
unit. The mobile unit examinations included both chest and skel-
eton examinations with a Sedecal Dragon SPLW 4.0 mobile X-ray
system (La Ricamarie, France).

The mobile unit included five specially trained radiographers
and on weekdays, one radiographer is assigned to the mobile unit.
Once a call is received and verified, the radiographer leaves the X-
ray department and drives the specially equipped vanwith an X-ray
system to the nursing home. The radiographer must navigate
parking; unload the mobile unit; communicate with the staff; find
the patient and undertake the examination.

Funding, planning and authorisation

The pilot mobile X-ray unit was funded by the Region of
Southern Denmark, including the van, X-ray equipment and two
years of radiographer salary. Subsequently the department decided
to continue the mobile service as an integrated part of the
department services, but without external funding.

Authoring permission from the national authorities was a time-
consuming process and was only possible because local radiation
protection physicists understood the vision and purpose of the
pilot. They helped address questions when nursing home staff
raised concerns about the dangers of radiation and created a leaflet
explaining the radiation levels and the radiographers’ re-
sponsibility to ensure the radiation protection of all in the nursing
homes. A communication strategy covered GPs, nursing homes, and
hospital staff, including information meetings and social media
advertisements. The information video can be seen using this link
https://www.linkedin.com/feed/update/urn:li:activity:
6948197124408786944/.21

Results

After the examination, images are sent electronically to the
department. The report is made and sent to the referring general
practitioner (GP). If the request was for an emergency, such as a
fracture, the radiographer stays until a reporting radiographer
Table 1
An overview of the advantages and disadvantages of the mobile X-ray unit.

Advantages

Patients remain in their own home during the examination
Meaningful work for radiographers
More proximity in health e less hospital
Development for the radiographers involved
Increased quality of life
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has seen the images and determined whether it is fractured
(Fig. 1).

In case of a fracture being in question, the reporting radiogra-
pher contacts an orthopaedic surgeon and a plan for surgery is
made on whether the patient needs to come to the emergency
room or if the nursing staff can handle the fracture (Fig. 2). The
radiographer receives information within 15 min and can pass on
the information to the nursing staff, patient, or relatives.

Challenges

Themost challenging aspect experienced during the pilot period
was the DR equipment (Fig. 3). It was difficult to navigate through
rooms in nursing homes due to the furniture. However, this did not
affect the image quality.20 A replacement of DR equipment took
place in 2021.

A patient case study

An older woman with dementia was scared of the male radi-
ographer and the equipment and reluctant to let him enter her
room. The radiographer recognised a tea set from his own
Grandmother's home. He started talking about the tea set, and
slowly she began to relax and spoke about the times she had used
the tea set with friends and family. Trust was established, and he
was allowed into the room. The conversation progressed to a
discussion of X-rays when X-ray was discovered and her mem-
ories of childhood X-rays. In this instance, the home environment
provides social clues and a comforting environment for the pa-
tient. This unique patient interaction can be more challenging in a
busy radiology department.

Discussion

This project started with the vision of providing a better service
to vulnerable elderly patients in nursing homes. Planning is vital; in
our case, it took about one year of planning. Today the mobile unit
runs as an integrated part of our department. The collaboration
with nursing homes, authorities and even local town councils has
proved beneficial for patient safety. Every three months, our
department sends an anonymous report on the number of exami-
nations performed in each district. The nursing homes and
healthcare professionals use these data for strategic planning for
Disadvantages

Physical work environment
What happens when the van needs to be serviced?
Requires funding
Communication plan to reach the referring GP
Permission from authorities
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Figure 1. The mobile X-ray unit workflow.

Figure 2. The workflow for patients needing treatment after imaging.
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falls prevention. Thus, the mobile unit has a new role in patient
safety beyond radiation protection. This finding is also confirmed
by two reviews that found mobile X-ray units increases adequate
treatment and care22 and reduces burdensome transfers, waiting
time.1

If these patients were transferred to the hospital, it is likely that
they would also need blood samples or other tests. There will be
increased waiting times and a higher chance that the comorbidities
will result in an increased hospital stay. These are all costly pro-
cesses and can be avoided if the patient can be examined at home
S150
until the diagnosis is confirmed. In addition, the cost of patient
transportation via ambulance, nursing support in transit and
additional medication are also costly. Pilot data from 50 patients
demonstrated that pathologywas present in 19% of the cases 50% of
these needed hospital attention, and 50% did not. These data
indicate that the mobile radiography service possibly prevented
hospital visits for the 81% whose X-rays were normal and the 9.5%
of patients with pathology assessed as not needing an admission.
Further work on a larger scale is required to evaluate mobile radi-
ography's clinical and economic benefits.



Figure 3. Radiographer Kathrin Wittenkamp at work. Notice the long “fork” anterior to the equipment that caused trouble navigating in nursing homes.
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Future focus

The next steps are to examine whether the number of hospital
admissions is reduced due to implementing the mobile X-ray unit
and to conduct a cost-effectiveness analysis of the service.

Conclusion

Starting a mobile X-ray unit is an ongoing project that requires
focus from management to succeed. It is complex, is an economic
burden, and is very time-consuming. Still, it also has great devel-
opment potential for radiography, benefits the patients and shows
that radiology departments play a significant role in patient safety
and public health.

Conflict of interest

The authors has no conflicts of interest to declare.

References

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

2. Vigeland E. Mobil røntgentjeneste ved sykehjem. Tidskr Nor Legeforen
2017;3(137):198e202.

3. 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 (Basel) 2020;8(2).

4. Story A, Aldridge RW, Abubakar I, Stagg HR, Lipman M, Watson JM, et al. Active
case finding for pulmonary tuberculosis using mobile digital chest radiography:
an observational study. Int J Tubercul Lung Dis 2012;16(11):1461e7.

5. Kjelle E, Lysdahl KB, Olerud HM. Impact of mobile radiography services in
nursing homes on the utilisation of diagnostic imaging procedures. BMC Health
Serv Res 2019;19(1):428.

6. de Vries G, van Hest RA, Richardus JH. Impact of mobile radiographic screening
on tuberculosis among drug users and homeless persons. Am J Respir Crit Care
Med 2007;176(2):201e7.

7. Datta B, Hazarika A, Shewade HD, Ayyagari K, Kumar AM. Digital chest X-ray
through a mobile van: public private partnership to detect sputum negative
pulmonary TB. BMC Res Notes 2017;10(1):96.
S151
8. Aldridge RW, Hayward AC, Hemming S, Possas L, Ferenando G, Garber E, et al.
Effectiveness of peer educators on the uptake of mobile X-ray tuberculosis
screening at homeless hostels: a cluster randomised controlled trial. BMJ Open
2015;5(9):e008050.

9. Kihlgren AL, Nilsson MSK, Palmblad B, Wimo A. Older patients awaiting
emergency department treatment. Scand J Caring Sci 2004;18:169e76.

10. Graverholt B, Riise T, Jamtvedt G, Husebo BS, Nortvedt MW. Acute hospital
admissions from nursing homes: predictors of unwarranted variation? Scand J
Publ Health 2013;41(4):359e65.

11. Graverholt B, Forsetlund L, Jamtvedt G. Reducing hospital admissions from
nursing homes: a systematic review. BMC Health Serv Res 2014;14:36.

12. Graverholt B, Riise T, Jamtvedt G, Ranhoff AH, Kruger K, Nortvedt MW. Acute
hospital admissions among nursing home residents: a population-based
observational study. BMC Health Serv Res 2011;11:126.

13. Sundhedstyrelsen (Danish Board of Health). Demens. 2023. https://www.sst.
dk/da/viden/demens.

14. Dollard J, Edwards J, Yadav L, Gaget V, Tivey D, Inacio M, et al. Residents'
perspectives of mobile X-ray services in support of healthcare-in-place in
residential aged care facilities: a qualitative study. BMC Geriatr 2022;22(1):525.

15. 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 (Lond). 2021;27(2):279e83.

16. Thingnes ER, Stalsberg R. Kvalitative aspekter ved innføring av mobile
røntgentjenester til sykehjem. En studie av tre faggruppers forventninger.
Nordisk Tidsskrift for Helseforskning 2010;2:14e28.

17. Bisgaard M, Andersen PAB, Jensen AT, Sorensen CB, Larsen TS, Jensen JM, et al.
Exploring radiographers' experience with mobile X-ray of patients in their
homes. Radiography (Lond). 2022;28(1):102e6.

18. Kjelle E, Kleven L, Olerud HM, Melberg HO. Cost analysis of mobile radiography
services for nursing home residents in Southeast Norway. J Eval Clin Pract
2019;25(2):275e81.

19. Dozet A, Ivarsson B, Eklund K, Klefsgård R, Geijer M. Radiography on wheels
arrives to nursing homes - an economic assessment of a new health care
technology in southern Sweden. J Eval Clin Pract 2016;22(6):994e1001.

20. Precht H, Hansen DL, Ring-Pedersen BM, Moller Hansen LF, Waaler D,
Tingberg A, et al. Comparison of image quality in chest, hip and pelvis exam-
inations between mobile equipment in nursing homes and static indirect
radiography equipment in the hospital. Radiography (Lond). 2020;26(2):e31e7.

21. Region Syddanmark RD, Lillebaelt Hospital, University Hospital of Southern
Denmark, Kolding Mobile X-ray https://www.linkedin.com/feed/update/urn:li:
activity:6948197124408786944/2022 [.

22. 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.

http://refhub.elsevier.com/S1078-8174(23)00065-2/sref1
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref1
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref1
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref2
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref2
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref2
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref2
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref3
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref3
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref3
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref4
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref4
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref4
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref4
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref5
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref5
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref5
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref6
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref6
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref6
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref6
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref7
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref7
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref7
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref8
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref8
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref8
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref8
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref9
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref9
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref9
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref10
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref10
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref10
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref10
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref11
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref11
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref12
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref12
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref12
https://www.sst.dk/da/viden/demens
https://www.sst.dk/da/viden/demens
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref14
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref14
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref14
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref15
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref15
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref15
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref15
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref16
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref16
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref16
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref16
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref16
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref16
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref17
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref17
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref17
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref17
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref18
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref18
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref18
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref18
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref19
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref19
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref19
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref19
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref20
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref20
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref20
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref20
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref20
https://www.linkedin.com/feed/update/urn:li:activity
https://www.linkedin.com/feed/update/urn:li:activity
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref22
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref22
http://refhub.elsevier.com/S1078-8174(23)00065-2/sref22

	How to set up a mobile X-ray unit in the community - Implementation initiatives for patient-centred care
	Introduction
	Method
	Pilot study
	Funding, planning and authorisation

	Results
	Challenges
	A patient case study

	Discussion
	Future focus

	Conclusion
	Conflict of interest
	References


