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Introduction: To offer citizens with frailty or dementia living in nursing homes or other institutions a less
stressful and anxious X-ray examination, a Danish hospital offers to perform the examination in the
citizen's residence. This has changed the working procedure for the radiographers performing the ex-
amination. The aim of this study was to explore if the radiographers self-perceived competencies have
changed whilst working in the mobile X-ray unit and if so, how these competencies are utilised within
the department-based medical imaging team.
Method: This study had a qualitative design following a hermeneutic approach. Individual semi struc-
tured interviews included nine radiographers, four radiographers working in the mobile X-ray unit and
five radiographers working exclusively in the medical imaging team.
Results: Radiographers who worked in the mobile X-ray unit did acquire new competencies such as
better communication and creative positioning skills. All nine participants recognised the advantage of
sharing experiences and competencies with colleagues, and recommended a formal forum to do so. They
sought opportunities for the use of the mobile X-ray unit to be more widespread within their own region,
and within the profession.
Conclusion: This study indicates that radiographers working with mobile X-ray unit gained new com-
petencies in communication and positioning, but without spread of new knowledge to colleagues in the
medical imaging team.
Implication for practice: The use of home-based mobile X-ray is a new way to provide health care services
and gain new competencies for the radiographers to focus on patient centred care.
© 2021 The College of Radiographers. Published by Elsevier Ltd. This is an open access article under the

CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

To increase the quality of patient experience, a Danish hospital
initiated a three-year project offering general mobile X-ray exam-
inations (skeletal, chest or abdominal images) for citizens living in
nursing homes or other institutions. The offer applies to fragile
patients, often citizens suffering from dementia, to minimize stress
and anxiety due to transport and unfamiliar environment.1e3When
the hospital receives a patient referral requesting domiciliary mo-
bile X-ray, the radiographer drives from the hospital to the patient's
Hospital Little Belt Kolding,

ished by Elsevier Ltd. This is an ope

Andersen, A.T. Jensen et al., E
.1016/j.radi.2021.08.008
home, transporting a mobile x-ray machine. The radiographer
performs the X-ray examinations in the patient's home, sometimes
with the assistance of nursing home staff. During a standard week
on average 6-10 X-ray examinations in patients' own homes are
performed. For the purposes of this article, the radiographers who
perform these examinations will be referred to as “mobile radiog-
raphers” and radiographers only working at the hospital will be
referred to as “radiographers”.

Domiciliary mobile X-ray examinations challenge the standard
working procedures for the mobile radiographers since they are
away from their colleagues and the radiology department. Ander-
sson et al.4 point out the importance of healthcare professionals'
ability to work independently and flexibly within the patients' own
home, while simultaneously maintaining a high quality examina-
tion based on the patient's individual needs. The study also refers to
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the importance of colleagues collaborating and sharing compe-
tencies, especially when working in an environment, such as a
patient's own home with limited opportunities to ask colleagues
for advice.4 Furthermore, the mobile radiographers will experience
a different patient population with a higher prevalence of demen-
tia, since citizens living in elderly care residential and nursing
homes only represent a smaller part of the patient population in the
X-ray department at the hospital. With a study programme for
radiographers in Denmark not including specific focus on
communication for patients suffering from dementia and mental
illness,5 there may be a lack of knowledge in relation to these pa-
tient groups.

Previous studies have been published covering image quality
and the patients' experience as part of a wider project focusing on
domiciliary mobile X-ray services.6,7 The aim of this related study
was to explore if the experience of working in themobile X-ray unit
has changed themobile radiographers self-perceived competencies
and if so, how these competencies are utilised within the medical
imaging team to benefit patients with dementia at the main
department.
Method

The ontological and epistemological point of view used in this
study was hermeneutic.8 The underlying basis was Gadamer's
perspective on hermeneutic.9 The hermeneutic approach has the
advantage to apply our pre-understanding actively through the
research and gain a new understanding based on our results.
Additionally the population on which this research is centred can
contribute with new knowledge when the mobile radiographers
reflect on their own practice.10

The study's qualitative empirical data was drawn from in-
dividual semi-structured interviews. In the interviews, the
radiographers and mobile radiographers described their sub-
jective experiences with mobile radiography or how mobile
radiography have influenced the main department. The design
was chosen in order to give insight into the possible compe-
tencies a mobile radiographer may gain and how these com-
petencies are utilised within the medical imaging department
to benefit patients with dementia throughout the entire
organisation.
Participants

Radiographers did need to meet the following inclusion criteria
to participate the interviews:

� Mobile Radiographers; Registered radiographer with more than
8 years of clinical experience

� Employed as part of the domiciliary mobile x-ray unit

Radiographers;

� Employed and worked as a clinical radiographer in the medical
imaging department since the beginning of the trial with the
mobile X-ray unit in January 2018

� Not a part of the mobile X-ray unit

Twenty-three radiographers met the inclusion criteria. The
recruitment of informants was designed to stop when data satu-
ration was obtained. Four mobile radiographers and five partici-
pants from the remaining group were selected at random.
2

Individual semi-structured interviews

Based on the aim of the study, two different interview guides
were created, one for radiographers and one for mobile radiog-
raphers. The interview guide was based on the preunderstanding
that mobile radiographers could experience a different relation
to a patient when meeting them in their own homes compared to
an examination at the hospital, and mobile radiographers face
different technical challenges when operating in settings away
from the department. Examples of questions asked in the inter-
view with the mobile radiographers: “Has your way of commu-
nicating with patients changed since you started as a “mobile
radiographers? e if so, can you explain how?” and “Can you tell if
there is a difference in how you communicate with a patient in
the medical imaging department compared to how you
communicate with a patient in the nursing home?”. Examples of
questions asked to the informants working as radiographers: “Do
you feel that you continue to develop your communicative
competencies in the department?” and “Have you experienced
receiving good advice in relation to communication, from your
colleagues in the mobile X-ray unit?” These interview questions
were tested prior to the interviews by a pilot study with one
participant. The semi-structured interview format enabled the
interviewer to explore and to ask additional questions to obtain
in-depth information from informants to answer the aim of the
study.

Individual semi-structured interviews of the nine informants
were performed during a period of 2 weeks in the spring of 2019.
The interviews were held at the hospital department in a private
room, with each interview lasting between 20 and 50 min. All in-
terviews were digitally recorded and deleted after completion of
the analysis.

Data analysis

All the interviews were transcribed verbatim and then ana-
lysed using Dahlager and Fredslunds11 hermeneutic analysis
based on Malterud's four steps.12 The data analysis was analysed
by two radiographer students (ATJ, CBS), one supervisor (TSL),
and one researcher (HP) as a group. The first step included
reading all the empirical data and obtaining an overall impression.
Second step involved determining the meaning bearing units in
the transcription as expressed by the participant, an inductive
coding. Third step involved an operationalisation where the nat-
ural meaning units were condensed into central themes and the
fourth step included the authors comparing the meaning units to
the aim of the study, to make the hermeneutic interpretation.
Finally, referring to the highlighted material, a descriptive text
was constructed.

Ethics

In accordance with Danish legislation on research ethics the
research question, design and methods of the study did not require
approval by the Research Ethics Committee. The Danish Data Pro-
tection Agency, j. no. 2007-41-0836 and the Danish Health and
Medicines Authority approved the study. The study followed the
directions of the Danish Board of Health.

The participants received written and oral information about
the study before giving their written and oral consent at the day of
the interview. The participants were made aware that their
participation was voluntary and they could withdraw their consent
without any reason before a certain date.
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Results

Twenty-seven radiographers from the medical image depart-
ment volunteered to participate in the study twenty-three radi-
ographers met the inclusion criteria. Four mobile radiographers
and five participants from the remaining group were included in
the study. The total of empirical data was 77 pages of transcription
from the nine interviews.

When condensing the natural meaning units into central
themes four overall themes were selected: 1) Communication, 2)
Emotional care, 3) Quality assurance, 4) Gaining and sharing new
competencies in the department, and the profession. An example of
how quotations informed the generation of meaning bearing units
and ultimately themes is displayed for the theme “Quality assur-
ance” in Table 1.

The three first themes were selected to explore areas in which
the mobile radiographers had developed their competences. The
last overall theme explored whether the acquired competencies
had been utilised and developed within the medical imaging
department.

The four themes are presented below, with illustrative quota-
tions from the nine interviews.

1) Communication:

After the Mobile X-ray unit was established, the mobile radi-
ographers explained they had improved their competencies in
communicating with patients in general, and with patients
suffering from dementia in particular. One of the mobile radiog-
raphers did not feel comfortable working with elderly patients and
patients suffering from dementia prior to working in the Mobile X-
ray unit:

“In the beginning as a radiographer, I did not feel very comfortable
with elderly and dementia patients. I thought by joining the Mobile
X-ray unit I could improve my skills at handling these patients and
push myself to get over this hurdle (Interview 1).”

Through interdisciplinary collaboration and observations of the
caregivers, the mobile radiographers improved their abilities and
found it easier to communicate. The mobile radiographers did
Table 1
Display presenting how some quotes were analysed into meaning bearing units and
condensed to the overall Quality assurance theme.

Quotation (examples) Meaning
bearing units

Theme

“Especially the exposure time can be
long, it is difficult for the patient to be
still that long time” (Interview 2)

Parameter
handling

Quality
assurance

“It is not every time we take good X-
rays, due to a small generator, we
cannot achieve the high mAs unless
the exposure times are long”
(Interview 1)

Instrument

“In the car we have radiation protection
equipment, which we bring in to the
patient” (Interview 2)

Radiation
protection

“We do not take “standing” X-rays, the
patients needs to sit or lie in a bed”
(Interview 4)

Positioning

“We need to be creative, we do not have
the same options in the patient's
home as in the department, and it is
not standard protocols we use when
we do the mobile X-ray” (Interview
3)

Creativity

3

modify and adjust the skills to every single patient easier than
before being part of themobile X-ray unit. Onemobile radiographer
expressed new competencies and development in communication:

“I think I have improved my communication skills with the patients
suffering from dementia, through working with the Mobile X-ray
unit. I also think I have improved my communication skills with
caregivers from the nursing home and other external departments
within the hospital. (Interview 2)”

The mobile radiographers expressed they had adapted their
communication abilities, while working with themobile X-ray unit.
Strategies such as making a good first impression, using short and
precise sentences, utilising ‘small talk’ and refraining from over-
informing the patients were utilised. They explained that these
abilities created a better communication and collaboration be-
tween the mobile radiographer and patients in general.

2) Emotional care:

The mobile radiographers had to demonstrate a different level
of respect as they entered the patient's home environment; they
described the patients as more calm and safe than they often
experienced at the hospital. Still the mobile radiographers often
experienced the patients suffering from dementia as timid, and the
patients found it difficult to understand simple instructions,
therefore, the caregivers supported the patient to be still during the
X-ray exposure. Through interdisciplinary collaboration, the mobile
radiographer learned new competencies from the caregivers
regarding timid patients and having patience during the task.

“When working in the mobile unit I find it easy to make my patient
feel secure by caressing his or her cheek” (Interview 2)

The mobile radiographers stated that the treatment provided
within a patient's own nursing home is different from the treat-
ment given in a hospital:

“There are caregivers present to take care of the citizens, and our
patients, and they know the patients' needs. Our goal is to secure
that the examination is being done in the most comfortable way”
(Interview 1).

3) Quality assurance:

The mobile radiographers expressed that they needed to be
aware of the challenges they faced when ensuring the radiation
protection protocols were met. In Denmark special rules apply for
mobile radiation units used outside hospitals. The mobile unit had
lead aprons as radiation protection for the caregivers and
themselves.

“We need help from the caregiver to hold the detector plate and
push it downwhile keeping the patients other leg up (Interview 1).”

The caregivers often made sure the patient was still, while the
mobile radiographer exposed the X-ray. The long exposure time
due to the small generator also made it difficult to uphold radiation
protection, parameter settings and positioning. Using machines
that require a long exposure time added another layer of difficulty
when X-raying patients with dementia. These patients often found
it difficult to be still for longer periods, and did not understand the
importance of not moving during the imaging. Due to the long
exposure time, the patients were at risk of receiving an increased
radiation dose.
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There were other challenges for mobile radiographers. They
expressed that their work was carried out in an environment with
limited opportunities for consulting other colleagues. The posi-
tioning of the patient could be difficult for the mobile radiographer
in themobile X-ray unit and often they had to be creative to achieve
the best image possible:

“… it is also difficult to position them, while they are sitting in an
armchair or beside a little coffee table… Then you just have to stack
up a lot of stuff like pillows or books. So, you need to be really
creative (Interview 4).”

Due to the difficulties, the mobile radiographers gained expe-
rience and became more creative, increasing their radiographer
skills. That experience and creativity could be used in the medical
imaging department when examining patients with physical and
mental challenges.

4) Gaining and sharing new competencies in the department, and
the profession:

The mobile radiographers explained they had developed new
competencies and abilities, which could be utilised in the depart-
ment and shared more widely in the profession. They did also
expressed in the interviews that they shared their competencies
and experience within the domiciliary mobile team. The radiogra-
phers stated that they tend to share their competencies and ex-
periences regarding quality assurance with students and new
employees, but not with colleagues who have worked at the
department for a longer period:

“I think I share my challenges regarding radiation protection … At
least I try with my students. My colleagues are quite self-sufficient
so I presume they can take care of it themselves or ask for help
(Interview 9)."

The mobile radiographers would like to share their experiences
and competencies, in general, with the radiographers in the med-
ical imaging team at more formal meetings rather than in anec-
dotes over lunch. To be able to develop competencies and utilise
them in their work with patients in nursing homes, the mobile
radiographers expressed they would like to have a formalized
forum for this purpose. The fourmobile radiographers all expressed
the benefits of sharing their experience and competencies with
their colleagues in the department. By sharing their knowledge, it
could contribute to competence development of colleagues and a
higher level of patient care:

“We all become better, when we as colleagues share good advice
and experiences … it is absolutely beneficial to share your knowl-
edge. I have always said knowledge is power. But more knowledge
for all, is even more power (Interview 8).”

All nine radiographers stated that the radiographers’ profes-
sion could be developed by making the domiciliary mobile X-ray
function national and available to all nursing homes and
institutions.

“Mobile X-ray could easily develop the profession. We could for
example drive to patients in prisons. I know in Copenhagen
they are driving to homeless people and taking tuberculosis
chest X-rays of them. I think there are many possibilities. We
could also easily use ultrasound in patient's private homes
(Interview 2).”
4

The radiographers agree that the mobile radiographers did not
share their experiences and newly gained communication and
positioning skills with them. The radiographers also expressed that
the mobile X-ray unit had not contributed to any competence
development within the medical imaging team. One radiographer
suggested the mobile X-ray unit being expanded to more than the
current four mobile radiographers:

“Perhaps the radiographers in the medical imaging department as
a group should be able to handle the mobile X-ray. I think it would
be better if several radiographers had access to work in the mobile
X-ray unit (Interview 9).”

Discussion

Working in the mobile X-ray unit was an effective way for
mobile radiographers to improve their communication skills when
dealing with patients suffering from dementia. Since establishment
of the mobile X-ray unit at the hospital in January 2018, the mobile
radiographers have developed their communicative competencies
and strategies. The mobile radiographers recognised the impor-
tance of strong first impressions when meeting patients suffering
from dementia, and they had greater abilities to provide calm en-
vironments for their patients and ensure successful examinations.
Challen et al. explain this as people with dementia recounted
positive experiences when treated like human beings and looked
upon as capable persons. Radiographers should be aware of com-
petences such as acting slow, clear and calm voice, gentle touch and
eye contact, which mostly provides a positive experience for the
people with dementia.1

Through working and communicating with the caregivers at the
nursing homes, the mobile radiographers' interdisciplinary
communication skills had also improved. A study by Suter et al. and
Andersson et al.13,14 found that effective communication skills and a
clear understanding of one's role could lead to significant gain in
quality of patient care when working among other medical pro-
fessionals. This may indicate that the ability to communicate with
other professions leads to an improvement of quality care when
working with patients suffering from dementia.13,14

In the current study, the mobile radiographers stated that
emotional care provided within a patient's own nursing home was
different from the hospital. When the mobile radiographers arrived
at the patients' nursing home, they showed an altered level of
respect and they described the patients as more calm and secure
than at the hospital, and themobile radiographers found it easier to
give a physically calming touch. A study by Andersson et al.4 stated
that the treatment providedwithin a patient's own nursing home is
different to the treatment given in a hospital. The study also
showed that the health care professionals must act with a different
level of a respect when they enter the patients' home, and they
could face physical challenges, such as furniture and poor lighting.4

This aligns with our results as the mobile radiographers needed to
utilise their creative competencies when positioning patients to
obtain successful images.

The results of this study showed that the competencies mobile
radiographers gained were not formally communicated to other
radiographers.While therewas some informal and anecdotal sharing
of ideas, radiographerswere not providedwith the same opportunity
to develop their competencies in communication, emotional and
practical care, and quality assurance in the same way as the mobile
radiographers. A study by Andersson et al. stated health care pro-
fessionals felt responsible for the transfer of competencies between
themselves and their colleagues, especially in environments with
limited opportunities to consult other colleagues.4
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Mobile radiographers found that positioning patients for exam-
inations proved difficult considering the long exposure time from
the generator. In these situations, mobile radiographers needed to
develop quick thinking skills and creativeways of obtaining the best
possible image. Andersson et al. stated the radiographers adapted
the X-ray to the patient's needs and comfortability, which required
both imagination and creativity.14 Such competencies could benefit
patients in a hospital setting. Thinking creatively when positioning
is an essential skill when dealingwith children and elderly patients,
and can be the key to a successful examination.

Andersson et al.4 identified that there could be some challenges
and limitations in the way healthcare professionals share their
competencies with each other. Territorial thinking and the dy-
namics at a workplace with a diverse staff profile could result in
colleagues feeling unwilling or uncomfortable in openly sharing
ideas. Additionally, when healthcare professionals worked in pa-
tient's own nursing homes, they frequently had to make decisions
without having the opportunity to consult with colleagues.4 The
current study findings reflect those of Andersson,4 as, mobile
radiographers frequently passed on knowledge to new colleagues
and students, yet there was a reluctance to collaborate with more
experienced colleagues. A strong workplace culture of collabora-
tion and sharing ideas could be important especially for mobile
radiographers who oftenwill find themselves working individually
in patients' homes, away from their colleagues. The mobile radi-
ographers in the study all stated that sharing knowledge and
competencies with colleagues would contribute to proficiency
development and professional quality development. They also
stated that to share their new knowledge and competencies with
the radiographers they need a formalised forum to do so. Intro-
ducing a formalized forum for the radiographers to share their
knowledge in both the mobile X-ray unit and the medical imaging
team can provide an improved quality of patient examinations. This
approach can lead to the mobile radiographers having a stronger
motivation to share their experiences with other colleges and the
possibility to incorporate new knowledge in their workday.

The radiographers and mobile radiographers in this study could
all see the potential of developing the domiciliary mobile X-ray unit
service both regionally and nationally, extending the service to all
nursing homes, institutions, and homeless shelters or in prisons.
One radiographer suggested that the mobile X-ray unit ought to be
an option for the all radiographers who seek new challenges and
the opportunity to develop their competencies.

This study has several limitations. First, this study was limited
because very few papers were available from the perspective of
radiographers, therefore, the use of papers from other healthcare
professionals' perspectives to support our results. Secondly, the
interviews each lasted between 20 and 50 min; perhaps with
longer interviews, we could have gained more in depth data with
the interview questions. The study is a qualitative research paper;
the results are open to interpretation, but the analysis methods
used have increased rigour and reduced bias.

Conclusion

This study confirms that domiciliary mobile radiographers
have obtained new self-reported competencies. It appears they
5

have improved their communication abilities, positioning skills
and, become better at working independently and creatively
which was an asset they could bring into their work in the
medical imaging department. However, this study also showed
that they did not share these new competencies adequately
amongst their colleagues in the medical imaging team. Both
members of the medical imaging team and the mobile X-ray unit
could see the need for a formal setting where open discussions
regarding new competencies and professional developments
could take place. This may allow all radiographers to develop
and acquire new skills, benefitting the profession and the
patients.
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