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Sammendrag

Formalet med denne masteroppgaven er a identifisere faktorer ved arbeidsplassen som oppleves som
tilretteleggende for radiografens delegerte arbeid med vurdering av henvisninger til radiologisk
bildediagnostikk. Oppgaven inneholder en artikkel og en kappe. Kappen er skrevet etter Universitetet
i Seregst-Norge (USN) sine retningslinjer, mens artikkelen er skrevet i trad med kriterier for
publisering i det vitenskapelige tidsskriftet «Radiography». Den vedlagte artikkelen beskriver i
hovedsak det empiriske materialet, mens kappen utdyper viktige grunnleggende temaer og metoder
som fikk mindre plass i artikkelen. Kappen belyser ogsa relevante teorier og tidligere forskning, med

hensikt i & sette tematikken i en starre kontekst.

Oppgavens problemstilling er:
«Hvilke faktorer ved arbeidsplassen oppfatter radiografen som tilretteleggende for sitt arbeid med a

vurdere berettigelsen av henvisninger til bildediagnostiske undersgkelser?»

En kvalitativ metodikk ble vurdert som passende for & identifisere radiografers tilretteleggende
faktorer ved arbeidsplassen fordi den er egnet til a fa fram detaljerte beskrivelser av deres hverdag og
perspektiver. Det empiriske materialet bestar av individuelle intervjuer av en times varighet med fem
radiografer med erfaring med vurdering av henvisninger. Systematisk tekstkondensering (STC) ble
brukt for a analysere de transkriberte tekstene, hvor ogsa analyseverktgyet NVivo ble bruk som
hjelpemiddel. STC er inspirert av fenomenologiske ideer og har et beskrivende design. Analysen
resulterte i fem tilretteleggende faktorer som til sammen inneholdt elleve undertemaer. Radiografene
opplevde (1) formelt ansvar, (2) opplaering, (3) retningslinjer, (4) ressurs allokering og (5) et stgttende

miljg som tilretteleggende for deres arbeid med vurdering av henvisninger.

De identifiserte faktorene gir anledning til & drgfte mulige implikasjoner knyttet til den radiologiske
arbeidsplassen, men ogsa en drgfting opp mot kjente barrierer i form av radiologers bekymringer
rettet mot oppgavedeling med radiografer. Studien synliggjer radiografens behov for en arbeidsplass
som tilrettelegger for en funksjonell utforming av den aktuelle arbeidsoppgaven. De nevnte faktorene
kan hjelpe den radiologiske arbeidsplassen med a forbedre eller opprette en hensiktsmessig

arbeidsflyt for vurdering av henvisninger.

Stikkord: radiograf, rolleutvidelse, berettigelse, vurdering av henvisninger, bildediagnostikk



Abstract

The purpose of this master’s thesis is to identify workplace factors that radiographers perceive to
facilitate their delegated task of assessment of referrals for diagnostic imaging examinations. The
thesis contains an article and an essay. The essay is written in accordance with guidelines from The
University of South-eastern Norway (USN), while the article is written to fit the criteria for
publication in «Radiography» journal. The appended article mainly describes the study's empirical
data, while the essay further outlines fundamental topics and methods that were given less room in
the article. The essay also illuminates relevant theories and previous research, with the intent of

setting the main topics in a bigger context.

The research question for the thesis is:
“What factors within the workplace are perceived as facilitating for the radiographers™ work with

assessment of referrals for diagnostic imaging?”

A qualitative method was considered appropriate for identification of facilitating workplace factors
because it allows for detailed descriptions of the radiographer’s everyday work and perceptions. The
empirical data consists of individual one-hour interviews of five radiographers with experience with
referral assessment. Systematic text condensation (STC) was adapted through the analysis of the
transcribed texts, in combination with the NVivo analysis software. STC builds on phenomenological
theory and utilizes a descriptive design. The analysis resulted in the discovery of five facilitating
factors that contain eleven subordinate themes. The radiographers perceived (1) formal
responsibilities, (2) training, (3) guidelines, (4) resource allocation and (5) a supporting environment

as facilitating for their work with referral assessment.

The identified facilitating factors provide the opportunity to discuss possible implications in
connection to the radiological workplace, as well as deliberations against known barriers arising from
radiologist’s worries concerning task sharing with radiographers. The study makes visible the
radiographers need for a workplace that facilitates a functional design of the current task. The listed
factors may help the radiology workplace to improve or implement an appropriate workflow for the

referral assessment task.

Keywords: radiographer, role advancement, justification, referral assessment, diagnostic imaging
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1 Introduction

1.1 Thesis structure and main topic
This article-based master's thesis contains two parts. First, a supportive essay or “introductory
chapter” highlighting important areas of the study topic that were given a smaller place in part two.

More specific theoretical and methodological framework will thus be presented, followed by a brief

results presentation, discussion and conclusion. The second part is an article manuscript written for
the peer reviewed, UK? based “Radiography ” Journal. The manuscript follows their specific editorial
policies (Annex F) and was submitted to the editor on the 10" of May 2021 (Annex H). The main
topic of this thesis is the task of radiology referral assessment, which is the process of determining if
the requested examination is justified (see chapter 1.2.1). This project is constructed upon the
understanding that the radiographer’s ability to perform this task is affected by a set of factors within
the workplace. Researcher pre-understandings are available through chapter 3.1.2. For the purposes
of this study, the workplace is limited to the radiology department and facilitating workplace
factors are limited to factors positively affecting the radiographer’s ability to perform the referral
assessment task, also referred to as “vetting” of referrals. Before proceeding to the study aim and
research question, readers will be introduced to essential parts of the topic: justification, assessment

of referrals, traditional roles and relevance to the radiology workplace.

1.2 Justification of medical imaging examinations

According to The International Commission on Radiological Protection (ICRP) a medical imaging
examination is justified when its benefits are greater than its associated disadvantages (2007). The
International Atomic Energy Agency define a useful investigation as one in which the result, either
positive or negative, will alter a patient’s management or add confidence to the clinician’s diagnosis
(IAEA, n.d.). The number of non-useful and/or unjustified examinations is roughly estimated at 30%,
although various studies indicate different numbers and percentages (Friberg, 2017; Malone et al.,
2012; Rawle & Pighills, 2018; Sobiecka, Bekiesinska-Figatowska, Rutkowska, Latos, & Walecki,
2016). The percentage variation may be connected to different study methods used to determine the
justification. Numbers will additionally vary between workplaces and may likely be higher in some
places. Nevertheless, when a large number of diagnostic imaging examinations performed at a single
hospital are unjustified, this will negatively impact patient waiting times, radiologist workload,

patient outcomes (like delayed diagnosis), and overall economic costs (Ryan et al., 2019).

1 The United Kingdom of Great Britain and Northern Ireland



1.2.1 The referral process and assessment of referrals

Radiographers and radiologists assess risks and benefits, taking into account a variety of criteria when
justifying imaging through the assessment of referrals (Koutalonis & Horrocks, 2012). A typical
referral process will now partly be explained through eight steps (Figure 1) retained from Olerud,
Lysdahl, Myklebust, Almén, and Katsifarakis (2017). Firstly, a referral is sent to the radiology
department following a patient-physician consultation. Note that radiology referrals may also be sent
from other recognised health practitioners such as chiropractors, osteopaths, nurse specialists or
physiotherapists (Pitman, 2017). When received, a radiologist or radiographer considers the referral
with respect on adequate information content, followed by a decision of the appropriate examination

(steps 2-3). This is the process that is referred to as “assessment of referrals”.

8. The physician decide and Y - 1. The patient is consulting the
communicate the diagnose > = 'Y physician who if appropriate write

s’;\.?\/\\.. y a referral to radiology

based on all information

7. The radiology report is sent
back to the referral physician

2. The referral is
considered with respect
on adequate information
content

3. A decision is made on
the appropriate
examination (X-ray, CT,
MR, US, Nuclear medicine)

6. The radiologist do the
image interpretation

-—_——-————————-——-

S. Consideration if the image

\ < — : - 4. The radiographer do the patient
material including post processing NS 7 NI~ | preparation and decide on the

-
is adequate to answer the clinical appropriate scan settings
question W 48

Figure 1: The referral process explained in eight steps (Olerud, et.al, 2017)

Imaging procedures are tailored to the clinical problem and patient characteristics. The concept of
“personalized medicine” adapts to the referral process because it aims to deliver the right treatment
to the right patient at the right time (European Society of Radiology, 2015). Department secretaries
facilitate different parts of the referral process, partly by ensuring that examinations are booked at the
right time (Mgller & Vikkelsg, 2012). Further, the operating radiographer does the patient
preparations, decides on appropriate scan/image settings and undertakes the examination. The

adequacy of the image material is then jointly considered by radiographer and radiologist. Lastly, the



radiologist (or reporting radiographer?) interprets the scan and the radiology report is sent back to the
physician/referrer who decides and communicates the diagnosis based on all information. The
International Society of Radiographers and Radiologic Technologists (ISRRT, 2016) have made a
flowchart for the justification and authorization of medical exposures, further illuminating the process

(see Figure 2 in appendix, p.32). A similar chart may also be used for MRI® or US* referrals.

However, several publications illustrate a substantial amount of referrals with insufficient clinical
details (Akintomide, Ikpeme, Ngaji, Ani, & Udofia, 2015; Almén, Leitz, & Richter, 2009; Sobiecka
et al., 2016; Triantopoulou et al., 2005; Vilar-Palop et al., 2018). In cases where the referral is
incomplete or contains wrong or misleading information, an incorrect examination may be performed
unless the referral is scrutinized, and more information retrieved. This is a challenge to healthcare
professionals performing the assessment, as retrieving additional information may be time
consuming. Literature also shows a high percentage of referrals where inappropriate examinations
are being ordered (Lehnert & Bree, 2010). Assessment of radiology referrals is thereby vital to ensure

that diagnostic imaging is appropriately conducted and justified.

According to the Basic Safety Standards (IAEA, 2014) a joint approach between practitioner and
referrer is required where the following is considered:

e The appropriateness of the request

e The urgency of the procedure

e The characteristics of the exposure and of the individual patient

e The relevant information from any previous procedures

e The relevant referral guidelines

The IAEA additionally state that a referral should be regarded as a request for a professional
consultation or opinion rather than an instruction or order to perform. This may facilitate a change of
modality when another is better suited to answer the clinical question or the rejection of unjustified

referrals.

2 A reporting radiographer is a radiographer that has been trained to perform image interpretation and reporting
(Culpan, Culpan, Docherty, & Denton, 2019)

% Magnetic Resonance Imaging
4 Ultrasound



1.2.2 Traditional roles in the justification process

According to the lonising Radiation (Medical Exposures) Regulations (2000), practitioners are
legally responsible for justifying medical imaging examinations using radiation in the UK. Local
operating procedures at each radiological workplace will define who can act as practitioner and the
extent of their training (Koutalonis & Horrocks, 2012). The Royal College of Radiologists (2000)
define “practitioner” as a health professional who is entitled to take responsibility for an individual
medical exposure, requiring specific knowledge of anatomy and risks. By virtue of their medical
training, assessment of referrals is traditionally the responsibility of the department’s radiologists,

making them the practitioners.

If the radiologist deems the request as appropriate and intends to continue with the examination, a
radiological protocol is added to the referral notes, so radiographers know which imaging method to
follow. This practice is often referred to as “protocolling” and is a part of the referral assessment task.
However, the radiologists” primary task is image interpretation and reporting (Kansagra, Liu, & John-
Paul, 2016). Through the International Society of Radiographers and Radiologic Technologists
response (ISRRT, n.d.) to the Bonn call-for-action (IAEA & WHO, 2012), they describe three levels
of justifying imaging examinations. The third level requires active participation of each member of
the healthcare team (referring physician, radiologist and technologist/radiographer). The members
will share different aspects of responsibility for the justification process, with the radiologist being

responsible for the justification in general.

The radiographer's traditional role is often referred to as the “operator”. The European Federation of
Radiographer Societies (EFRS) define radiographers as ‘“medical imaging experts who are
professionally accountable to the patient’s physical and psychological well-being, prior to, during
and following examinations and therapy, thereby taking an active role in justification and
optimization of medical imaging” (Nightingale & McNulty, 2016). As an obligatory process, the
radiographer reads the radiology referral for every scheduled examination to check for clinical merit
and evaluate the imaging protocols before performing the imaging. They also check for duplicate
imaging. This referral-reading and review of previous imaging is performed for every patient,
regardless of the assessment of the referral. This could be viewed as a radiographer “double
checking”, which may enable conversations between professionals in the healthcare team about
disagreements or errors regarding justification of examinations. Radiographers are also in a position

to retain updated information from the patient at the time of the examination, which may alter its



justification. This takes place during planning of examinations, where radiographers observe the

patient and ask about symptoms (Lundvall, Dahlgren, & Wirell, 2014).

The radiographer thereby functions as a gatekeeper in the justification process, which is described as
an advocated and obligatory practice (Nightingale & McNulty, 2016; Vom & Williams, 2017). Here,
the term “gatekeeper” effectively means that the radiographer is the last person who encounters the
patient before undertaking the imaging examination, becoming the final person able to question the

appropriateness of the referral.

1.3 Relevance to the radiology workplace

Studies have shown that referral assessment and other noninterpretive tasks consume a substantial
portion of a radiologist’s time (Murphy, Sheehy, & Kavanagh, 2018). The Royal College of
Radiologists consensus report (2017) stated that 97% of the radiology departments in the UK had
been unable to meet their diagnostic reporting requirements in 2016 within radiology staff's
contracted hours. Radiologists staffing shortages is subsequently causing delays in hospital
diagnoses, scan assessment results and was reportedly wasting millions of the UK public healthcare
budget. Similar accounts have been published in Norway (Lekve, Olsen, & Fevolden, 2013). Large
numbers of unwanted incidents have been linked to radiologist staff shortages and great work pressure

amongst the profession in Norway, thus affecting patient safety (Helsedirektoratet, 2017).

As the technology advances, new and improved methods for early diagnosis of diseases emerge.
According to Hendee et al. (2010), the growth in referrals for medical imaging services reflects these
new technologies and applications. Delayed care as a result of a pressured radiology service is a
potential consequence of its increasing use. When discussing such access issues, the term
“bottlenecks” has been used to describe areas of radiology workflow (Lekve et al., 2013). However,
it is important to consider the type of imaging service and modality choices in order to understand
the complete picture of access (Morris & Saboury, 2019).

Further investigations of the delegated task of referral assessment will be of clear relevance to the
radiology workplace as it has the potential to positively affect the referral process and the

professionals involved.



1.4 Previous research on the topic

Searches for relevant scientific publications were frequently conducted from February 2020 through
May 2021 by the use of Google Scholar, ScienceDirect, Medline (Ovid), Oria and PubMed. Some

studies were discovered in relevant article bibliographies, while others were previously retrieved

through my attendance of USN-courses on radiation protection and justification. Additionally,

literature was shared with me by my supervisors. Only four articles focusing on the radiographer’s

role in referral assessment were discovered, including delegated protocol assignment and the use of

a pre-exam checklist (see summary in Table 1). No studies on facilitating workplace factors to the

radiographer’s referral assessment task were found.

Table 1: Relevant literature summary

Article title

Summary

Radiographers'
assessment of referrals
for CT and MR
imaging using a web-
based data collection
tool

The first article was published by Chilanga et al. (2020). The study
investigated radiographers' compliance with guidelines in assessment of
CT and MRI referrals and factors influencing their performance. The
study showed a 57-58% compliance with guidelines, and a higher
performance being connected to postgraduate education and leading
professional roles.

Brainstorming Our
Way to Improved
Quality, Safety, and
Resident Wellness in a
Resource-Limited
Emergency
Department

The second article, by Ginocchio et al. (2020) describes the
implementation of a radiographer CT protocolling system for emergency
department patients. The results showed elimination of lag time between
ordering and protocolling of studies (previously 17,8 min) and reports
no radiographer protocol mismatch errors. They also state that the new
workflow allowed residents to focus on study interpretation, which
increased resident work satisfaction, wellness and educational benefit.

The pre-CT checklist:
A simple tool to
improve workflow and
patient safety in an
outpatient CT setting

The third article was published by Sheth, Mudge, and Fishman (2020)
and concerned the implementation of a simple checklist used by
radiographers as a way to screen scheduled CT appointments for
recurrent problems leading to study delays or cancellations. The
checklist led to further radiographer actions in =25% of cases, with two
of the commonly listed actions being: contacting referrer to modify/
clarify an order or contacting the radiologist for protocolling.

Technologist
productivity and
accuracy in assigning
protocols for
abdominal CT and

MRI examinations at
an academic medical
center: implications for
physician workload

The fourth and final study by Glazer et al. (2019) evaluated the
radiographer productivity and accuracy in assigning protocols for
abdominal CT and MRI examinations, compared to a standard workflow
where protocols were assigned by physicians. The new workflow
revealed no radiographer errors in protocolling and the authors
concluded that radiographers efficiently and accurately can assign
protocols for abdominal CT/MRI. According to the authors, this change
of workflow resulted in increased radiologist time spent on other value-
added activities.




1.5 Study aim

The aim of this study was to identify facilitating factors to the radiographers™ assessment of referrals
for diagnostic imaging within the workplace. Insight into facilitating factors may enable
establishment of practices that help improve existing referral assessment processes in radiology

workplaces, and subsequently the quality of service to the patients.

1.5.1 Research question
What factors within the workplace are perceived as facilitating for the radiographers™ work with

assessment of referrals for diagnostic imaging?

2 Theoretical framework

When investigating a task delegated from one profession to another, it becomes natural to look at
theories concerning task sharing and skills mix. Theories presented here intend to provide context to
the delegation of the referral assessment task, preparing readers for the contents of the appended
article. Theoretical framework is followed by the study methods, a brief results presentation and a

thesis discussion.

2.1 Task sharing and distribution of labour

Originally, The World Health Organization (2008) defined the term “task shifting” as a process of
delegation whereby tasks are moved to less specialized health workers. This is becoming more
commonly known as “task sharing”, which is a team-based approach referring to the common
performance of the clinical task. The change in terms was intended to convey the message that tasks
are not taken away from one profession and given to another, but rather that additional professions

are given the capacity to take on identified tasks (Schaefer, 2015).

According to Morley and Cashell (2017), collaboration and task-sharing amongst healthcare teams
has shown improvement of patient outcomes. Healthcare involves participation of patients, family,
and a diverse team of often highly specialized healthcare professionals. Involvement of all these team-
members in a cooperative way is essential to provide high quality patient care. Current focus on
reducing healthcare costs while improving quality of care puts additional pressure on public health
institutions to find more efficient and effective ways to deliver quality services (Morley & Cashell,
2017). The specifics of tasks and roles within a certain profession will thereby evolve along with

societal and organizational needs.



Role developments and extended practice have been debated within doctor and nursing professions.
Nursing roles have evolved to fit the needs and environment of the country, with varying educational
and regulatory requirements (Schober & Affara, 2009). According to East, Knowles, Pettman, and
Fisher (2015), development of expanded roles for nurses has been spurred by many factors, including
medical staff shortages, changing population needs and nurses™ desire to further advance their careers.
This has led to expanded roles like clinical nurse specialist and nurse practitioner. Researchers argue
that the term “advanced level practice’ has been inconsistently applied to different nursing roles. This
is similar to the perceptions of Hardy and Snaith (2006), who argue that definition and distinction
between the terms “extended” and “advanced” radiographer practice remain vague. An accurate
definition of terms within the context of modern practice is subsequently perceived as fundamental
to grading processes and potentially career progressions of the professionals. Comparable to the
nursing profession, extended practice in radiography is described as task orientated and driven by the

needs of the organization to provide a coherent service (Hardy & Snaith, 2006).

2.1.1 Skills mix in radiology

The term “skills mix” is defined by Buchan, et. al (2001) as a set of skills that the employee is capable
of executing without regard for their title or profession. In practice, this often involves transferring
of a task from highly qualified and costly staff members to groups of a “lower” competency level,
also referred to as vertical task sharing (Lekve et al., 2013). In radiology, the term “skills mix” is
mostly focused on delegation of tasks from radiologists to radiographers. This connects to the
increasing problem of radiologist shortages, where skills mix is recommended as a long-term solution
(Nakajima, Yamada, Imamura, & Kobayashi, 2008). The division of responsibilities has been based
on certain skills of the two professions (Lekve et al., 2013). The traditional division of responsibilities
between radiographers and radiologists has been that radiographers prepare the patient and undertake

the imaging examination, providing results for radiologists to interpret.

There has been a development in recent years, focusing on the enhancement and skills mix of the
radiographer's role. This has resulted in new roles, such as advanced practitioner radiographers
(Society of Radiographers, 2010). For instance, the reporting radiographers. According to Hardy, et.
al (2016), this is now an increasingly common practice in countries like the UK. To meet the current
challenges, radiographers must embrace the potential offered for developing their clinical roles and
where necessary change practice to align with local service needs that support patient-focused care
(Society of Radiographers, 2010). With regard to the referral assessment task, the ISRRT (2019) state
that they consider authorization and justification of medical exposures to be within the radiographers

scope of practice, with the appropriate educational training leading to clinical competency to carry



out the task as trained. Radiologists however remain central in establishing and agreeing policies and
procedures relating to justification, including assigning of responsibilities and delegation privileges
to radiographers (Ebdon-Jackson & Frija, 2021). On general grounds, White and McKay (2002)
recommend the presence of task-specific guidelines to ensure that radiographers have the required
skills and knowledge to maintain the maximum benefit to the patient. Such guidelines should be
established in accordance with national legal requirements and local requirements of the workplace
(Ebdon-Jackson & Frija, 2021). Specific recommendations with regard to legal requirements will not

be made in this thesis, as these may vary between workplaces and countries.

3 Methods

Through this chapter, I will provide a more detailed description of some essential methods and terms
from the study proceedings that were given a smaller place in the appended article (Annex B).
Consequently, development of the interview topic guide, recruitment of participants and data

collection will not be specified beyond the contents of the article.

3.1 Qualitative design

One definition of the term qualitative is that it is “based on information that cannot easily be
measured, such as people’s opinions and feelings” (The Cambridge Dictionary, n.d.-c). The
qualitative designs stand in contrast to the quantitative, where the focus is rather on reducing
experiences into well-defined variables (Ng & White, 2005). Although less commonly used,
qualitative research is recognized within the radiography profession when it comes to providing
insight into certain topics of which little is known (Ng & White, 2005). As chapter 1.4 illustrates,
there is a lack of research on how the radiographer’s task of referral assessment is facilitated and
organized. “Facilitating factors” may consist of elements that are hard to measure in a quantitative
manner, such as personal relationships, teamwork or verbal “rules”. Hence, a qualitative research
design was chosen to obtain detailed descriptions of radiographer’s perceptions of the organization
of the task.



3.1.1 A phenomenological point of view

This qualitative project follows the research tradition of phenomenology as it has inspired the analytic
methods of systematic text condensation (see chapter 3.3). Phenomenology originates from the
philosophy discipline, and generally describes the lived experience of individuals to create a picture
of the phenomenon (Ng & White, 2005). Through the phenomenological point of view, | may address
the meaning that certain aspects of referral assessment have in the "life-world" of radiographers
(Smith, 2018). The phenomenological approach is important for this study because it enables
participants conscious experiences to be revealed and studied through the interpretation of text. When
interviewing radiographers about their perceptions of referral assessment, they ultimately express
themselves based on their experience from a subjective point of view. That enables the researcher to
logically interpret that perception and describe the phenomenon as experienced by the study

participants.

3.1.2 Researcher preconceptions

The term preconception is defined as “an idea or opinion formed before enough information is
available to form it correctly” (The Cambridge Dictionary, n.d.-b). My preconceptions are made up
of personal experiences and beliefs. As a diagnostic radiographer, | have previously worked with
referral assessment for 3,5 years at a private radiology department in Norway. In 2018, | also
completed the first run of “Justification and skill mix in radiology”, an online master’s course for
radiographers as described by Lysdahl, et. al (2019). This course gave me further insights into the
process of justification and made me familiar with relevant research on the topic. To give this study

legitimacy, | need to be aware of how I look at and define the social reality (Solbue, 2011).

Through the phenomenological approach it is recognized that unacknowledged preconceptions may
potentially have negative effects on the analysis of empirical data (Tufford & Newman, 2012).
“Bracketing” is the process of putting aside my own beliefs about the phenomenon under
investigation and what I already know about the subject (Chan, Fung, & Chien, 2013). This may be
challenging, as some level of tacit logic will ultimately exist. However, measures have been taken to
hinder my preconceptions from subconsciously impacting the data collection and analysis. Self-
awareness was accomplished through reflective notes in my researcher diary. Such constant critical

reflection facilitated data analysis and added strength to the research conclusions.



3.2 Transparency

The Cambridge Dictionary (n.d.-a) describes transparency as “the quality of being done in an open
way without secrets”. By providing detailed descriptions of the project methods and accounting for
researcher preconceptions, transparency increases. The study followed a research protocol
established through a prior study course. This, together with the reflective student diary leads to better
options for replicability and thus increases transparency (Closa, 2021). A qualitative data analysis
software (NVivo) was used. This may facilitate transparency in dialogue between researcher and
textual data, as well as enhance creative views on data (Sinkovics, Penz, & Ghauri, 2008). For the
purposes of transparency, the specifics of the recruitment posts, contents and views have also been

made available through Annex E.

Additionally, some methodological choices could be viewed as transparency reducing. For instance,
the transcripts were not sent to the participants for review and agreement of the contents. However,
they would have been able to review the material upon request. Such “member checking” would
subsequently increase the credibility of the results (Widodo, 2014). Lastly, I recognize the challenges
with setting aside my own preconceptions when investigating a phenomenon about which | know a
great deal. Transparency is enhanced by admitting that there is always tacit logic, which we follow
without being aware of it (Malterud, 2012). The results of my own tacit logic may have had some

unknown impact on this study.



3.3 Analysis, step-by-step

Malterud (2012) describes 4 steps of systematic text condensation (STC), considered especially
useful for novice researchers. The approach is inspired by phenomenological ideas and has a
descriptive design. The following chapter narrates my adaptation of Malterud’s steps to the analysis

of this study's empirical data.

1) Total impression — from chaos to themes

Immediately after each interview, a reflective note of first impressions was made in my researcher
diary. This note contained immediate impressions from the interview, notes-to-self about focus areas
and “tips” for the following interview. Shortly after each interview (and before the next) the audio
file was transcribed verbatim, or word-by-word. Widodo (2014) states that transcription is seen as
the act of data representation, analysis and interpretation, thus requiring a methodological orientation.
| followed a naturalistic approach where laughter, pauses (...) and filling-words like “uhm” were
included. Through this process, audio was repeatedly and attentively listened to. Pseudonyms were
assigned to each participant and identifying details were anonymized. The transcription process took
an average time of 7 hours per interview. | subsequently read through the transcript with an open
mind as well as re-hearing the audio-file to confirm accuracy. During this first reading, | strived to
maintain a “naive” mind without inviting my own pre-understandings to make judgements of the text.
Immediately after this first review of the text and audio-file, theme suggestions or key points from
the interviews were entered into the reflective diary. Table 2 illustrates a post-interview note of

keywords.

Table 2: First impressions from transcript and audio file review

Note entry P4: Immediate thoughts and preliminary theme suggestions

- Training program for vetting® + application for vetting task

- Healthy learning environment (Learning from superintendent)
- Radiographer role, autonomy

- Delegation due to staff shortages

- Stress, workload and multitasking (busy hospital)

- Communication in different forms

- Wants better documentation and organization of task + naming role

® The term «vetting» is a synonym for the “referral assessment”



2) ldentifying and sorting meaning units — from themes to codes

Immediately after all five interviews were transcribed, | moved on to the second step involving coding
of transcripts into themes revealed by the empirical data. Through the entirety of this project, | have
been striving to maintain consciousness of my own pre-understanding to hinder it from steering my
results. To facilitate this process, the interview transcriptions were imported into a qualitative data
analysis software (NVivo 12, 2019). By using this tool, the reduction takes place through marking
the specific meaning in the text and naming the reduction by fewer words. This process is here
referred to as coding. Through this process, meaning units were abstracted to reduce and group data
to be able to answer the study question using themes. An example of a meaning unit reduction is

available in Table 3, below.

Table 3: Example of reduction of meaning units

Meaning unit Reduction/ code Theme
“And they know that they have very little or | Radiographer

no notion at all when it comes to the technical | teaching radiologists
side of it, and they are very curious about it. | about technical side

They can ask questions to me and I'm more Feedback and knowledge
than happy to explain things to them that they | Radiographer sharing

have no idea about sometimes. And the same | learning from the

is also true for the opposite ” radiologists

Some meaning units would provide more than one reduction. All essential parts of the five transcripts
were coded, resulting in 659 initial codes. These were subsequently grouped into themes by joining
codes with similar reductions. Each transcript was primarily coded by the first author, and relevant

anonymized parts of the transcript were checked and reviewed by the supervisors.

3) Condensation — from code to meaning

The time-consuming process of STC originally led me to the discovery of six main themes. Through
the third step of analysis, | compared initial themes to the first thematic suggestions from step 1 (Table
2). Through this process, some themes could be merged further: the themes “communication”,
“relationships” and “teamwork” merged into the theme “Supporting environment”. New and merged

themes were then compared against the research question, which led to a more specific formulation

of themes and subordinate themes. These were reviewed and discussed with my supervisors. Once
analysis and checking were complete, the themes, subordinate themes and supporting text extracts

were discussed and agreed upon through student seminars and teacher guidance meetings.



4) Synthesizing — from condensation to descriptions and concepts

In step four, the pieces were put back together by writing the results chapter of the article manuscript.
In accordance with STC, results were communicated by the analytic text and further concentrated
into theme headings with subtheme descriptions. Descriptions were further illustrated by text extracts
in the form of participant quotations. Finally, | searched systematically for data from the full

transcripts that might challenge my results and conclusions.

3.4 Journal and article evaluation

For the purposes of structuring the article manuscript, a journal for submission had to be selected. |
assessed several journals, including “Radiography” and “Insights into Imaging” and read through
information on their websites as well as their guides for authors. I eventually selected “Radiography”
because it is UK based and the theme of this thesis seemed appropriate with regard to the journal's

“Aims and Scope”, provided through their website. See further motivation in the letter to the editor.

The decision of selecting “Radiography” journal was supported by my supervisors.

Before submission of the manuscript, a draft of the article was critically reviewed against the
“Qualitative Checklist” from the Critical Appraisal Skills Programme (2018). This process was
completed by five of my professional connections, none of whom were connected to this study's

proceedings. This process increased my critical reflections of the contents.

3.4.1 Research ethics and privacy

Requirements with regard to researcher ethics, participant and data privacy has been reviewed and
adapted throughout the planning and proceedings of this project. Ethical approval was granted
through the Norwegian Centre for Research Data (NSD) under approval number 781462. The

approval message is attached as Annex G.



4 Results

This study resulted in the identification of five themes: Formal responsibilities, training, guidelines,
resource allocation and a supporting environment. They comprise a total of eleven subordinate

themes. Themes and subthemes are listed in Table 4.

Table 4: Themes and subthemes

Theme 1 Theme 2 Theme 3 Theme 4 Theme 5

Formal Training Referral Resource Supporting environment
responsibilities guidelines allocation

Subthemes Subthemes Subthemes Subthemes Subthemes

Documented Achieving skills + | Indications + | Time + staff | Teamwork + mutual
delegation + maintaining skills | priority benefits + feedback and
specific role knowledge sharing
description

Within the formal responsibilities, documentation of the delegated task and a specific radiographer
role description was perceived as important. Further, a specific training program for the referral
assessors were perceived as an important facilitator. To achieve the skills mix necessary to perform
the task, facilitators were training with both radiographer and radiologist, going through a pre-set
number of referrals and receiving feedback on the quality of the assessments. To maintain these new
skills, radiographers needed to be able to keep the skill up-to date by practice and a system of quality
control. This was additionally connected to professional development.
The implementation and use of guidelines were perceived as facilitating for the

task of referral assessment, with clear indications for different anatomical areas listed and a guide to
assess the priority of the examinations. When discussing the facilitator of resource allocation, the
main focus was on being adequately staffed and having enough time allocated for the task. In addition
to time - having the task assigned through the work-schedule for the day was connected to the
importance of being able to assess referrals in a quiet environment where radiographers would not be
forced to multitask.

Last, but not least, a supporting environment where feedback on good and bad assessments,
knowledge sharing within and between professions as well as close teamwork and support from the
radiologists, were essential facilitators. This theme was focused on interactions between the
radiographers, as well as between the radiographer and radiologist.

A more detailed results section with supporting text extracts is presented in the appended article.




5 Discussion

This study has focused on the radiographer’s task of referral assessment and identified five main
factors perceived to facilitate their work. Additionally, this surrounding essay has attempted to set
the themes in a bigger context by examining theories concerning task sharing and skills mix. The
radiographer and radiologist professions and the radiologic technologies they adapt are constantly
changing and evolving. To keep up, a mix of skills is portrayed as unavoidable. The assessment of
referrals is a time-consuming practice, which is likely to keep increasing along with the demand for
radiologic services. New and improved workflows from delegation of protocolling, vetting or
assessment of referrals to radiographers have been connected to increased patient safety and better
radiologist time allocation (Ginocchio et al., 2020; Glazer et al., 2019; Sheth et al., 2020). The
facilitating factors presented in this study may further assist radiology workplaces with implementing

or improving existing referral assessment workflows.

However, barriers to different radiographer role extensions such as the reporting radiographer are
previously described. One such barrier is the lack of support from radiologists, who have raised
concerns about these role extensions. They argue that referral assessment requires “rigorous
undergraduate medical and post-graduate specialist training and expertise”, and that radiographers in
doing so “go significantly beyond their training” (RANZCR, 2018). This positional statement was
met with disappointment by radiographer societies, who argue that both radiographers and
radiologists have a duty of care towards patients, to ensure timely and helpful therapies in a patient
centered healthcare system (ASMIRT, 2018). Still, through a more recent message from the dean of
the Royal Australian and New Zealand College of Radiologists (RANZCR), Jeganathan (2020)

continually states that referral assessment can only be done by a clinical radiologist.

To meet such challenges, the fifth facilitating workplace factor describing a supporting environment
may be helpful. Within this theme, the mutual benefits were described. To gain support from the
department’s radiologists, the benefits of this practice should be visible to them. The participants in
this study described how their work with referral assessment eased the workload of the radiologist.
Mutual benefits through reduced radiologist workload was also acknowledged by the radiologists
portrayed by Forsyth and Robertson (2007). However, the same publication revealed another set of
connected radiologist anxieties (Forsyth & Robertson, 2007). One of them was the anxiety that the
radiographer does not recognize own limitations, and another being a lack of clear medico-legal

responsibilities.



To meet these anxieties, the facilitating factors from this study may again be of importance. By
adapting the facilitators within the formal responsibilities theme, radiographers will be made aware
of the scope of their practice and the specific role description to follow. Additionally, training and
selection of the particular radiographers is important. In accordance with perceptions from this study,
motivated radiographers with long experience should be selected and supervised by a radiologist/
trained radiographer in the initial period. Measures should be followed up with an analysis of the
number of errors, reduced workload for radiologists, patients™ experiences and improved patient flow.
Protocols and procedures for the new workflow must be in place, including updated “encyclopaedia-
like” locally adapted guidelines for the radiographers to follow. Lastly, a supporting environment
includes the importance of maintaining an environment where radiographers can ask questions to,

and collaborate with, radiologists regarding complex referrals.

6 Conclusions

A structured training program and the use of updated guidelines are advised for radiographers
delegated with referral assessment in radiology. The delegation and role extension should
subsequently be well documented. The workplace would benefit from maintaining a healthy work
environment where radiographers are encouraged to seek updated knowledge through teamwork. The
success of implementation is perceived as closely connected to the sense of mutual benefits and
support from the radiologists. By adapting facilitating factors such as the ones presented in this study
and at the same time taking measures to account for possible barriers to the radiographer advancement
of referral assessment, workplaces may be better equipped to plan, implement or improve existing
referral assessment workflows. This is connected to a positive re-allocation of radiologist resources
and may additionally benefit the radiographers by increased knowledge and professional

development.

This thesis has revealed a lack of information about the organization of the referral assessment task,
when performed by radiographers. Although facilitating factors have been identified in this study,
more research is needed to advance the concept of the radiographer “Referral Assessor” (RA). See

recommendations on future research within the article conclusions (p. 48).
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This section contains a referral assessment flowchart (Figure 2), a letter to the editor of
“Radiography” Journal, abstract and research article manuscript, topic guide, participant information
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ISRRT Justification and Authorisation of Medical Exposures Flow Chart
Radiographer/Radiological Technologist
(Medical Radiation Technologist) involvement

A typical process following receipt of a request for exposure
to ionizing radiation
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Note. Referrer = referring medical practitioner
Radiological medical practitioner = radiologist or approved medical radiation technologist
(radiographeritechnologist) acting under agreed protocols

Figure 2: Justification and Authorization of Medical Exposures Flow Chart (ISRRT, 2016)
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Radiographers’ assessment of referrals for diagnostic imaging - a qualitative study”. This study
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workplaces. By investigating the radiographer’s perceptions of the facilitating factors, new insights
into the task have been provided. The identified facilitating factors shown in this paper may enable
establishment of practices that help improve existing referral assessment processes in radiology
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because it adds knowledge to an organisational process that would be implemented in radiology
departments which subsequently add to the quality of services to the patients. We believe the aims
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B. Research article

Article abstract

Introduction: Radiology referrals are assessed for appropriate imaging based on the clinical
information provided by the referring clinician. The task is legally the responsibility of the department
radiologists, but radiologist staff shortages have led to increased delegation of the task to
radiographers. Knowledge of how this task is prepared and perceived by radiographers is poor. The
aim of this study was to investigate how the radiographer’s assessment of referrals is facilitated by

the workplace.

Methods: Five radiographers were recruited by convenience- and snowball-sampling techniques
through the online social media platform LinkedIn. The participants represented different private and
public hospitals and had from three to above ten years of referral assessment experience. Following
a qualitative approach, 60-minute in-depth semi-structured interviews were conducted through online
video meetings. Interviews followed a topic guide consisting of 15 questions and 20 keywords,
previously tested through a pilot interview. Systematic text condensation was performed using NVivo

12, where initial coding led to development of five central themes, with eleven underlying subthemes.

Results: Five main factors were identified, each with subthemes identified as: (1) Formal
responsibilities; Documented delegation, Specific role description, (2) Training; Achieving skills,
Maintaining skills, (3) Guidelines; Clinical indications, Priority, (4) Resource allocation; Time, Staff,

(5) a Supporting environment; Teamwork, Mutual benefits, Feedback and knowledge sharing.

Conclusion: The study adds new and valuable insights into workplace factors facilitating the
radiographers” delegated task of assessing referrals. Workflows adapting such factors are of potential
benefit to radiographers by increased knowledge and professional development, while also positively

re-allocating radiologist resources.

Implications for practice: The study findings may support radiology workplaces in establishing or
improving referral assessment by radiographers, and subsequently the quality of services to the
patients.

Keywords: Radiographer; role advancement; justification;

referral assessment; vetting; diagnostic imaging. ®Abbreviations.

® RA = Referral Assessor, RIS = Radiology Information System, NHS = National Health Service



Introduction

Justification of diagnostic imaging requires the benefits of the examination to outweigh the associated
risks.! A large number of referrals for imaging examinations are reported to be unjustified for a
number of reasons.?? One of the main reasons is insufficient clinical details in a substantial amount
of referral forms, as illustrated by several publications.*” The percentage of inappropriate or
unjustified examinations is roughly estimated at 30%.7-1° Conducting unjustified examinations result
in unnecessary radiation doses to patients, high costs and misuse of radiology resources.! Assessment
of referrals is legally the responsibility of the department’s radiologists.*? However, the increased use
of diagnostic imaging®® and subsequent result of current shortages of radiologists,** has led
radiographers to be delegated the task.

There has been a development in recent years, focusing on the enhancement and skills mix of the role
of the radiographer. This has resulted in new and advanced radiographers’ roles,*® and platforms for
creating solutions involving task-sharing between radiologists and radiographers.61” Assessment of
radiology referrals to ensure that diagnostic imaging is appropriately conducted and justified is one
such role. Radiographer role advancements have assisted to remove bottlenecks and improve
workflow in radiology.*? Studies and reports have illustrated the need for better communication and
a change in workplace culture to improve the practice of justification amongst radiographers.'>16
Radiographers normally function as “gatekeepers” in the justification process: in this case referring
to their responsibility of informing the radiologist or referring clinician if referrals are unjustified.'?
Studies additionally report radiographers to be efficient and accurate when assigning protocols for
CT and MRI examinations,'®%® which we regard as a part of the referral assessment task. Research
have shown that postgraduate education and leading professional roles are associated with higher
radiographer performance in referral assessment.?® However, how institutions make use of the
radiographers’ workforce in assessing referrals and how the work is organised for this purpose is

largely unknown.

This study aims to identify facilitating factors to the radiographers™ assessment of referrals for

diagnostic imaging within the workplace.

Methods

This was a qualitative study informed by phenomenological ideas,?* which allowed for interpretation

of human lived experience through transcribed texts from in-depth interviews. By the use of a



reflective diary, the first author facilitated critical reflection throughout the research process. Ethical
approval was granted through the Norwegian Centre for Research Data (NSD) under approval

number 781462. Data were securely held at all times.

Development of interview topic guide

A topic guide was developed using an interview framework by Kallio, et. al.?? The guide consisted
of 15 questions about the participant’s demographics, referral assessment, workload, teamwork and
communication. Together with an addition of 20 relevant keywords, the guide should ensure
consistency across the individual interviews. The topic guide consisted mainly of open-ended
questions, enabling participants to express their perceptions and experiences. The topic guide was
tested through a 60-minute pilot interview with a radiographer working in Norway, prior to data

collection. The contents of the guide were not changed during the interview proceedings.

Recruitment of participants

An international recruitment approach was chosen to obtain a broader perspective, as there are
indications of countries like the UK being in the forefront of radiographer role advancements.’
Participants were recruited by convenience sampling® through two social media announcements
posted through the first author's LinkedIn profile. Further recruitment took place through the
snowball-sampling method,?* as two participants were told about the project by connections who had
seen the LinkedIn post(s). The posts were monitored with respect for privacy and investigator
transparency and complied with the website's terms-of-use. Twelve potential candidates contacted
the corresponding author, while only five matched with the inclusion criteria and were able to
participate (see Table 1). The final selected participants received a detailed information letter and

returned a signed consent form prior to the interview.

Table 1: Participant inclusion criteria

Inclusion criteria

Experienced diagnostic radiographer with at least 2 years of clinical experience

Respondents must have current or recent work experience where the task of referral

assessment was appointed/delegated to that respondent
Working with assessment of referrals task for at least one year

Willing to be interviewed in English and or Norwegian




Data collection

A total of five radiographers were interviewed between October 5" and November 30", 2020. The
in-depth online video interviews followed a semi-structured approach. This was achieved by the
combination of a topic guide and spontaneous conversation, with questions flowing from previous
responses when possible. The required sample size was guided by perceived saturation, with
saturation being the “information power” that is critical to achieve the study's aim.?® The interviews
were conducted until no new themes emerged. The interviews were conducted separately for each
participant, and the topic guide was applied evenly throughout the interviews. The interview duration

varied from 50 to 75 minutes.

Data analysis

The interview transcriptions were imported into a qualitative data analysis software (NVivo 12,
2019). The use of software, such as NVivo, facilitate transparency in the dialogue between researcher
and textual data, as well as enhance creative views on data.?® Systematic text condensation?’ was
applied through the coding of transcripts into themes. See example of a meaning unit reduction in
Table 2. Transcripts were primarily coded by the first author, and relevant parts were checked and
reviewed by the co-authors. Once analysis and checking were completed, the themes, subordinate

themes and supporting text extracts were discussed and agreed upon.

Table 2: Example of a meaning unit reduction

Meaning unit Reduction/ Code Theme/Subtheme
“But if it is [documented /then Documentation creates Formal responsibilities/
there is evidence created and evidence & protection documented delegation

that becomes a legal binding
document. So, a protection for

all the three parties as well”




Results

The five interviews generated 106 A4 transcribed pages, amounting to a total of 46 600 words.

Sample group characteristics

The sample group (Table 3) consisted of 3 participants from the UK, (two working in NHS trusts and

one in private practice) and 2 participants from Norway, (one public hospital and one private

institute). Two workplaces were situated in rural locations, while three were in urban locations. The

participants had from 3 to above 10 years of referral assessment experience. All of the participants

had experience with MRI referrals, while two participants had additional experience with referrals

for other modalities. Two of the participants had relevant postgraduate education, while all stated

having additional responsibilities at their workplace. Amongst other advancements, all the

participants had additional responsibilities related to educating students, radiographers and/or other

employees.

Table 3: Participant demographics

Sample P1 P2 P3 P4 P5
characteristics

Country of England Norway England England Norway
residence

Hospital location  Rural Urban Urban Urban Rural
Years of vetting 9 years >10 years >10 years 3-4 years 3-4 years
experience

Modality vetting MRI, some MRI MRI MRI, CT, MRI
experience general X-ray general X-ray

Postgraduate No No Yes No Yes
education within

radiology

Advanced role/ Yes Yes Yes Yes Yes

additional

responsibilities at

workplace




Facilitating factors
Five major themes were identified in the analysis: Formal responsibilities, Training, Guidelines,
Resource allocation and a Supporting environment. These themes, along with their respective

subordinate themes are illustrated in Figure 1 and will be outlined in the following.

Resource
allocation

Time & Staff

Formal Supporting
responsibilities Facilitating environment

Documented delegation fa ctors Teamwork, Mutual
& Specific role benefits & Feedback and
description knowledge sharing

Figure 1: Themes and sub-themes identified as workplace factors facilitating radiographers’

assessment of referrals

Formal responsibilities

The first subordinate theme identified within Formal responsibilities was documented delegation.
Formal documenting of identified professional competencies and tasks performed was perceived as
facilitating for the radiographers work with referral assessment. Three workplaces added
radiographers’ names to the local “delegation document” as soon as they completed training and were

delegated the task. Participants connected such documentation to a feeling of being protected.

“But if it is [documented] then there is evidence created and that becomes a legal binding

document. So, a protection for all the three parties as well (P4).”

Documenting the delegation was additionally perceived to make the radiographer autonomous in

decisions about referral assessment. The participants lacking formal documentation of the task-



delegation, also stated that having it would be useful. In two workplaces, delegation was only
documented through the superintendent radiographers™ work description. The others were

subsequently performing the task under verbal delegation from superintendent to senior/radiographer.

“So, formally it’s something that gets done by the superintendent radiographer. So, what tends to

happen is that the superintendent doesn’t have enough time to do it. So, we take over it (P1).”

The second subordinate theme of Formal responsibilities was specific role description. Formal
identification of the radiographers™ role of referral assessment was perceived as a facilitator. One
participant suggested the task be named as part of the role extension and suggested the term “referral
assessor” (RA).

“If you re going to give this sort of responsibility, make sure it becomes an established role (...) And
naming the role! That will be the best thing. As like the... referral-assessor. You could formalize it

and then it becomes a title and then it goes with you a long way (P4).”

This was perceived as a facilitator as it would be recognised as the radiographers’ specific competence
and provide strength for future career development. However, some participants described a lack of

a specific role description at their workplace.

“But it should be a bit more... maybe taken a bit more seriously, I think. Because it's never talked

about. It's just something we do (P2).”

Participants lacking a specific role description stated that their role in referral assessment was being

“taken for granted”.

Training

Training was identified as important for achieving skills and maintaining skills. Facilitators for the
assessment training to achieve skills were perceived as; training with both radiographer and
radiologist, going through a pre-set number of referrals and receiving feedback on the quality of the

assessments. One participant described a course in radiation protection and anatomy as a good way



to achieve skills through the assessment training. Three participants described that a good training
program consisted of supervised referral assessment, training in the use of local guidelines and other

relevant supporting documents.

“So, they [radiologists] came up with this plan and they devised this training... And I will have to do,
1 think they were first one hundred referrals... that I have to do with the radiologist... and then they

sign off or they will give me their feedback and then I have to work on (P4).”

“We received training from a radiologist... And then after some time, we trained four more
radiographers in the assessment. They get trained by us radiographers first and foremost. When we
find them ready, they have to assess for a whole day and go through them with the radiologist to
explain why they did this and why they did that (P5). ”

One participant explained that the training was followed by an exam, before the trainee got their name
added to the delegation document. Another participant supported this by expressing that an exam at
the end of training was further facilitating for the training process. Engaging a local ethics committee
to review the training process was also perceived to facilitate and maintain a high-quality assessment

practice.

“it was actually accepted by the ethics committee as well, and the clinical governance team. So, they
made sure that we maintained the quality and everything and that it would be run in a way where it

will not compromise the patient care (P4).”

All participants expressed the importance of maintaining the skills after completing the training in
referral assessment. Being able to practice and keep the skills up-to date was perceived as facilitating
for the task. To ensure enough practice for the referral-assessors, all participants stated the need for

limiting the task to as few radiographers as practically possible.

“The system is much smoother, because we're able to also justify on a regular basis and we can
prioritize the justification. So, we ve kind of tailored it for now, to a set number of radiographers...

so that we can make sure the training is robust and they get enough time to practice (P3).”

Implementing a system for quality control of referral assessments after completed training was

perceived as a way to maintain the new skills.



“Because if you make those kinds of mistakes one week or the second week... you are off it. You need
to work on your skills and everything and then we will monitor you and then you will come back on
it (P4).”

All participants perceived their work with referral assessment as useful, meaningful and educational.

“You're clinically looking at the patient’s indications to make that decision. And with that comes

huge amounts of knowledge. I find myself googling all sorts of things at times (P3). ”

The participants suggested maintaining skills by continued professional development and constant

learning.

Guidelines

Guidelines were mainly needed for justifying referrals based on Clinical indications and for
determining Priority. Three participants stated having quite extensive local referral guidelines to
support them in the task of assessing referrals. These guidelines were based mostly on local
radiologists” experiences and to some degree on research and reported to be reviewed annually.
Independent of the extensiveness of local referral guidelines, all participants described assessing
referrals based on different clinical indications. Having a guide to assess appropriateness based on
indications was perceived as facilitating for the task. The locally developed referral guidelines were
described as “encyclopaedia-like”, where clinical indications for examinations and protocols were

listed next to the connected anatomical areas.

“So, within the department here we 've drawn up very robust documents that specify clinical queries...
All those [anatomical areas] have different clinical indications written next to them on a big document
and we also have time allocated to them and whether or not the patient needs contrast. And then the

protocol the radiographers would follow (P3).”

All participants described having to determine the Priority of each referral, i.c., “triaging” where the
referral was given a date or timespan for intended completion. This took place through the Radiology

Information System (RIS) where radiographers assigned referrals with appropriate levels of urgency.



“So, when I'm justifying or assessing the referrals I am also looking at their priority status, so
whether they have the two-week-rule on the oncology pathway, whether they re urgent, whether

they re routine or that kind of thing as well (P3).”

All participants perceived determination of priority as challenging. Hence, having this process
described in detail in the guidelines would facilitate the radiographers in their referral assessment
task.

“The hardest thing is that time perspective. How long does the patient wait with that back-pain,
before getting the MRI? (P5)”

The participants reported to seek advice from other radiographers or radiologists in determining the

priority in lack of guidelines (see upcoming section: Supporting environment).

Resource allocation

All participants agreed that having time allocated for the task and having enough staff facilitated the
referral assessment. The participants agreed that the best thing was having the task assigned through
the shift-schedule and performing it in a separate, quiet environment where they would not be

disturbed or expected to multitask. This practice was dependent upon sufficient staffing.

“So, daytime was like full on. Everybody there. No problem... Obviously, time allocated is the best
thing. Because then you know that you are doing this thing. So, less pressure. So, possibly productivity
is better (P4).”

“The best is to have time allocated for it. Just to have time allocated in the shift schedule and having

it as a task for the day, not being put as an operator of a machine at the same time (P5). ”

Lack of time allocation was perceived by three participants as a result of a lack of management

understanding of the importance of the task.

“And that has been the hardest thing, I think for people... for the management to understand. That
actually, you can't multitask with this because that’'s when serious mistakes get made and you scan
the wrong thing for the wrong patient, or you put the wrong information in, or you justify something

incorrectly. Just too dangerous (P3).”



“We don’t get time to do the assessment. I think it’s just something that we are expected to do parallel
to the other tasks that we are doing... I think it's because they [management] may not realize the
importance of the job. I think. If you realized that, you would designate timeslots for this type of work
(P2).”

The participants who experienced the workflow without and with adequate resources (i.e., time

allocated or adequate staffing) perceived the latter as having decreased the assessment error-rate.

Supporting environment
The participants” work with referral assessment was facilitated by a perception of being part of a
supporting environment, of which three features were identified: Teamwork, Mutual benefits and

Feedback and knowledge sharing.

Teamwork was by all participants described as working together with fellow radiographers,
radiologists and other members of the radiology staff to produce the best possible quality of referral
assessments. This teamwork was perceived to increase along with evolving personal relationships

and years of experience.

“Ok. So, uhm... I would say the teamwork... uhm... the superintendents, myself and my colleagues,
have been doing this for a long time. So, we are... this job, this justification assessment is second
nature to us. So, we re very good. | know in my head what my colleague would put, because we both

would think the same way (P3). ”

Teamwork with regard to the referral assessment was by all participants achieved through the use of
electronic communication systems. This was practiced by creating lists in the RIS named “priority
radiographer” and “priority radiologist” where complex referrals could be allocated to radiologists or
superintendent radiographers. Additional examples of such teamwork were the electronic “chat”

function, colour coding of referrals, “flags” and electronic post its, i.e., “sticky notes”.

“Every referral that the radiographers are unsure about is “flagged” to the radiologist and they will

assess them (P5).”
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The respondents reported a sense of mutual benefits. Having the support from the department

radiologists was perceived as an important facilitator for their work with referral assessment.

“And without a doubt, support from the radiologists — that's your biggest thing. We're really lucky
here! (P3)”

The participants also recognised how the radiographers’ assessment of referrals were beneficial for

the radiologists as they were able to ease their workload.

“So, as far as they re concerned we do them a huge favour, because it means they can report. So,

they don't have to be doing this. Otherwise, it's taking them hours of a day (P3).”

“So, they are happy. They say it helps a lot that we do it (P5).”

However, some of the participants expressed a feeling of guilt if frequently needing to “disturb”
radiologists with questions about referrals. The radiologist’s availability in person was also perceived

as a facilitator for the radiographer’s work with referral assessment.

“I can write a chat, I can call. But it’s not the same as having personal contact... it would be better

to have the radiologists in-house (P2).”

A culture of Feedback and knowledge sharing promoted a supporting environment. Giving feedback
about good and bad referral assessments and sharing knowledge about examinations and protocols

within the team was perceived as facilitating for the referral assessment through all five workplaces.

“So, then I get feedback from the radiologists as well, which helps... And then obviously at that point
| feed that back to the justifying radiographers, so that they then can learn from this as well. So, it's

important that you close the loop all the time (P3).”

On the contrary, one participant described a culture of not giving unrequested feedback on a

radiographer colleague’s assessments of referrals.



“I have learned in my years here that it's considered impolite to interfere with your colleague’s
work... I don 't have a say and I even tend to not look at anything that's been vetted by my colleagues.

I simply leave it as it is (P1).”

Such “lack of feedback” was perceived as a barrier to a supporting environment.

Discussion

Through utilising the radiographers’ perception and experience of being delegated the task of
assessing referrals, both practical and cultural factors were identified. Five main facilitating factors
have been identified and presented with supporting text extracts: Formal responsibilities, Training,
Guidelines, Resource allocation and a Supporting environment. The findings did not allow for a

ranking of the importance of the identified factors.

Research show that radiographers may encounter barriers such as lack of understanding and support
from colleagues when taking on new roles.? Recognition by naming and documenting the referral-
assessor (RA) role may subsequently enhance the understanding that this new and advanced skillset
has required specific training and practice and may ultimately benefit all involved parties. One study
suggested a monetary compensation for the task.?® Documentation of formal responsibilities arising

from the RA role may also benefit the radiographer in future career choices.

We identified training as important, to initially achieve the needed skills before taking on the task.
This accords with studies in other fields of radiographers practice, which show that training and
support must be established for advanced radiographer roles to be successful.?® The training program
of the RA should involve assessing a large number of referrals under specific guidance of a specialist
radiographer and/or radiologist. The goal through this training should be to facilitate the
radiographers” autonomous practice of the skills. Limiting the task to a selected number of
radiographers was perceived to facilitate sufficient practice of the skills, which is also suggested by
Sheth, et. al.?®

Based on experiences of our respondents we may suggest that workplaces adapting the RA role either
adapt already renowned referral guidelines or use these as a basis to form their own. As suggested by
the participants in our study, the guideline structure should follow specific clinical indications and
should include recommendations on how to determine priority. Such guidelines may likely improve

workflow, along with adaptation of suited checklists.?® According to the Royal College of



Radiologists,*° written protocols for departmental justification of common requests with subsequent
authorisation should be in place. Availability of imaging referral guidelines with dose information is

required.®* Referral guidelines have proven to be of value when they are routinely used.?

A lack of resource allocation for the task of assessing referrals is already known from research on the
radiologist's performance of the task.3* Adequate allocation of time and staffing for the task was
perceived by our participants as essential for its success. This perception is supported by the
literature.3 Last but not least, the radiographers highlighted a supportive environment, with
teamwork, feedback and a mutual recognition of the value of radiographers” and radiologists’
contributions as important. The workplaces adapting the radiographer RA role should focus on
maintaining a supporting environment in the multiprofessional department. Facilitating the teamwork
between radiographer and radiologist is subsequently recommended.'® According to research, the
radiographer RA role has contributed to a positive re-allocation of radiologist resources.'81°32 This

was supported by our participants perceptions.

Limitations

This study has a number of limitations. The study included only senior radiographers who had an
interest in the task of referral assessment. With such a uniform and small participant population, the
findings of the study cannot be generalised. However, the study has shown agreement on important
perceptions in two national contexts. This might suggest that perceptions presented in this study may
also represent views of other radiographers in similar positions. Another limitation is that the first
author has personal experience with referral assessment and may have coloured interviews or data
analysis with pre-existing knowledge and theories without intent. Result categories were also mainly
constructed by the first author and thereby strongly influenced by the said person. Lastly, one
interview was done in Norwegian. Extracts from that interview have been translated from Norwegian
to English by the first author, who speaks both languages fluently. This may have led to translation

bias.



Conclusions

The study identifies formal responsibilities, training, guidelines, resource allocation and a supporting
environment as facilitating for the radiographers™ assessment of referrals for diagnostic imaging
within the workplace. Workplace adaptation of the presented factors has the potential to improve
existing workflows with referral assessment. The described workflows including these factors were
perceived as beneficial for the radiographers by increased knowledge and professional development,
as well as positive with regard to re-allocation of radiologist resources. Future research should include

a larger and more diverse group of participants to get further insights into the current topic.
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C. Topic guide

Background:

1. For how long have you been working as a radiographer? 2. Have you completed or started any
postgraduate courses? 3. Which imaging modalities do you have experience with, and which do you
currently work with? 4. Tell me about your professional role at your workplace. Do you have any
additional responsibilities? 5. For how long have you had this role? 6. Do you work at a private
institute or a public hospital? 7. Approximately how many radiographers are currently working at

your department?

Part 1, referral assessment:
Question 1: How do you assess referrals for imaging exams at your workplace? Can you give me
an example? Question 2: How are things organized at your department to help you with the task of

assessing referrals?

Keywords for follow-up: Training, experience, modalities, guidelines, internal or external

protocols.

Part 2, workload:
Question 3: Approximately how many hours do you spend assessing referrals weekly? Question 4:
How are things organized in your department to help you handle the workload? Question 5: Is the

workload shared equally between all of the radiographers at your department?

Keywords for follow-up: Amount received, amount assessed, time spent, multi-tasking,

organization, facilitation, distribution.

Part 3, teamwork and communication:
Question 6: How would you describe the teamwork and communication at your department, with
regard to the referral assessment? Question 7: Do you perceive this teamwork and communication

as beneficial for your work with assessing referrals? Can you give me some examples?

Keywords for follow-up: Teamwork, interprofessional communication, radiologist opinions,

medical secretary’s role, administration staff, leadership support, incorrect assessment, feedback.

Part 4, last notes:
Question 8: Is there anything you would like to add about your work with assessing referrals? Feel

free to elaborate.



D. Information and consent form

Are you interested in taking part in the research project

“Workplace factors facilitating the radiographer’s assessment of
referrals for diagnostic imaging”

This is an inquiry about participation in a research project where the main purpose is to investigate
how the workplace facilitates the radiographer’s role in referral assessment. In this letter we will give
you information about the purpose of the project and what your participation will involve.

Purpose of the project
The purpose of this study is to investigate how radiology departments make use of the radiographers’
workforce in assessing referrals and how the process is organized.
We investigate:
e What workplace factors radiographers perceive to facilitate their work in assessment of
referrals for diagnostic imaging

The study may further enable establishment of practices that help improve existing referral assessment
processes in radiology workplaces, and subsequently the quality for services to the patients.

The project is part of a Master of Science thesis at The University of South Eastern Norway.

Who is responsible for the research project?
University Professor Kristin Bakke Lysdahl will together with lecturer & PhD fellow Catherine
Chilanga be supervising M.Sc. student Helene Mork-Knudsen through the proceedings of this project.

Why are you being asked to participate?

You have been selected as a potential candidate to participate because you have identified as an
experienced diagnostic radiographer between 20 and 65 years of age, currently working at an
institution where the assessment of referrals is a formally appointed task. In addition to this, you must
be willing to be interviewed in English and therefore have sufficient English language skills.
Approximately three to five radiographers will be asked to participate in this project.

What does participation involve for you?

If you choose to take part in this project, this will involve your participation in an online interview.
The interview will be held by M.Sc. student Helene Mork-Knudsen and will last for approximately
one hour. For me to be able to transcribe the interview correctly it is necessary with an audio recording
of the interview in its entirety. The video of your person will not be recorded.

Participation is voluntary

Participation in the project is voluntary. If you chose to participate, you can withdraw your consent by
contacting and informing any one of the researchers at any time without giving a reason. All
information about you will then be made anonymous. There will be no negative consequences for you
if you chose not to participate or later decide to withdraw.

Your personal privacy — how we will store and use your personal data

We will only use your personal data for the purpose(s) specified in this information letter. We will
process your personal data confidentially and in accordance with data protection legislation (the
General Data Protection Regulation and Personal Data Act). Only the project group (student and two
supervisors) will have access to the collected personal data. Y our name and contact details will be
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replaced with a code. The list of names, contact details and respective codes will be stored separately
from the rest of the collected data. The data will be stored in a locked folder on the M.Sc. student’s
personal computer, only accessible to her. When published, you will only be portraited by your
occupation and country of residence and therefore not easily recognizable.

‘What will happen to your personal data at the end of the research project?

The project is scheduled to end in May 2021. The collected personal data will be anonymized during
the proceedings of this project and will not be handed on to other parties. All personal data and audio
recordings will be deleted at the end of the project.

Your rights
So long as you can be identified in the collected data, you have the right to:
- access the personal data that is being processed about you
- request that your personal data is deleted
- request that incorrect personal data about you is corrected/rectified
- receive a copy of your personal data (data portability), and
- send a complaint to the Data Protection Officer or The Norwegian Data Protection Authority
regarding the processing of your personal data

‘What gives us the right to process your personal data?

We will process your personal data based on your consent. Based on an agreement with The
University of South Eastern Norway, NSD — The Norwegian Centre for Research Data AS has
assessed that the processing of personal data in this project is in accordance with data protection
legislation.

Where can I find out more?
If you have questions about the project, or want to exercise your rights, contact:

e M.Sc. Student Helene Mork-Knudsen, by email: (221540@student.usn.no) or by telephone:
+47 45 01 92 36.

e The University of South Eastern Norway via project leader Professor Kristin Bakke Lysdahl,
by email: (Kristin. Bakke. Lysdahl@usn.no) or by telephone: +47 31 00 99 89. You may also
contact project PhD fellow Catherine Chilanga by email: (Catherine.Chilanga@usn.no) or by
telephone: +47 31 00 90 83.

e Our Data Protection Officer: Paal Are Solberg, by email: (Paal. A.Solberg(@usn.no) or by
telephone: +47 35 57 50 53.

e NSD — The Norwegian Centre for Research Data AS, by email: (personverntjenester@nsd.no)
or by telephone: +47 55 58 21 17.

Yours sincerely,

Project Leader Kristin Bakke Lysdahl
& Student Helene Mork-Knudsen
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Consent form

I have received and understood information about the project Workplace factors facilitating the
radiographer’s assessment of referrals for diagnostic imaging and have been given the opportunity
to ask questions. I give consent:

O to participate in a 60-minute interview

I give consent for my personal data to be processed until the end date of the project, approx. late May
2021.

(Signed by participant, date)
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E. Recruitment posts on LinkedIn

1. First post on LinkedIn. This is the written text supplementing the video in the same post.
The post was published on September 19™, 2020 and is available from:
https://www.linkedin.com/posts/helenemk_radiographer-radiography-referral-activity-
6713106317176832000-wyIS

2. The manuscript for the recruitment video attached to the 1% post. Duration of video: 2
minutes 15 seconds

3. Forums/groups within LinkedIn where the 1% post was shared by the author

4. Follow-up post on LinkedIn (by sharing the first post with an updated text addition). Post 2
was published one month after post 1, on October 20™, 2020

5. Total feedback/views on main post (1)

Are you interested in taking part in the research project “Workplace factors facilitating the
radiographer’s assessment of referrals for diagnostic imaging”?

The purpose of this study is to investigate how radiology departments make use of the

radiographers” workforce in assessing referrals and how the process is organized. The study
may further enable establishment of practices that help improve existing referral assessment
processes in radiology workplaces, and subsequently the quality for services to the patients.
The project is part of a Master of Science thesis at The University of South Eastern Norway.

I am looking to recruit 3-5 Radiographers for an online interview, lasting about 1 hour. To
participate, you must fit the following criteria:

- Experienced diagnostic radiographer

- Between the age of 20 and 65

- Currently employed at a workplace where referral assessment is a formally appointed task
- Able and willing to be interviewed in English

For more information, please e-mail me at: mk.helene@hotmail.com
#Radiographer #Radiography #Referral #Diagnostic #lmaging #Research #MedTech
#Project #Interview #QualitativeResearch

“Hey! Stop scrolling for a minute, | need your attention.

My name is Helene Mork-Knudsen, and | am a Norwegian radiographer and Master of
Science Student at the University of south eastern Norway. And | need your help! If you feel
like skipping to the next video, please share or like my video on your way through your feed.
Thanks!

The current worldwide pandemic is forcing us to connect in new ways, and to communicate
on-line rather than in person. Instead of perceiving this as a threat to the proceedings of my
project, | see it as an opportunity to reach more people through new methods of recruitment.

So, to the point:

I am looking for interviewees for my master’s project on justification. The purpose of this
study is to investigate how radiology departments make use of the radiographers” workforce
in assessing referrals and how the process is organized.

So, if you“re still watching, I’'m crossing my fingers and toes that you might be, or that you
might lead me to the right candidate for this project.



https://www.linkedin.com/posts/helenemk_radiographer-radiography-referral-activity-6713106317176832000-wyIS
https://www.linkedin.com/posts/helenemk_radiographer-radiography-referral-activity-6713106317176832000-wyIS
mailto:mk.helene@hotmail.com
https://www.linkedin.com/feed/hashtag/?keywords=radiographer&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6713106317176832000
https://www.linkedin.com/feed/hashtag/?keywords=radiography&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6713106317176832000
https://www.linkedin.com/feed/hashtag/?keywords=referral&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6713106317176832000
https://www.linkedin.com/feed/hashtag/?keywords=diagnostic&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6713106317176832000
https://www.linkedin.com/feed/hashtag/?keywords=imaging&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6713106317176832000
https://www.linkedin.com/feed/hashtag/?keywords=research&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6713106317176832000
https://www.linkedin.com/feed/hashtag/?keywords=medtech&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6713106317176832000
https://www.linkedin.com/feed/hashtag/?keywords=interview&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6713106317176832000
https://www.linkedin.com/feed/hashtag/?keywords=qualitativeresearch&highlightedUpdateUrns=urn%3Ali%3Aactivity%3A6713106317176832000

I am looking for
e English speaking radiographers
e Who assess referrals for diagnostic imaging at their workplace
e and who has this as a formally appointed task

Have | spiked your interest? The research project is titled: “Workplace factors facilitating
the radiographer’s assessment of referrals for diagnostic imaging”. If you fit the criteria
and choose to participate, I will schedule an appointment for an online interview, lasting for
approximately one hour.

If you have any questions, want to hear more or if you are just ready to jump right in, please
read the attached information letter and contact me at the e-mail address written below
(mk.helene@hotmail.com).

Also - if you know anyone who might know anyone who might fit the description, please give
them a heads up about my request, share, like or comment this video.

Thank you for your attention!
I am very much looking forward to receiving your message,
and wish you a happy and healthy day.”

- On the authors public profile on LinkedIn

- LinkedIn group: “Radiologic Technologists network”

- LinkedIn group: “Radiologic Technologists Worldwide”

- LinkedIn group: “Radiographers UK”

- LinkedIn group: “The Society and College of Radiographers”

- LinkedIn group: “MedicsPro — UK"s Nol Radiography Recruitment Agency —
Gen/MRI/CT/Mammo/Nuclear/Cardiac/Ultrasound”

- The LinkedIn post was subsequently shared on my Twitter page

Hey! Stop scrolling for a minute, I need your attention. I am still hoping to recruit one or two
radiographers for an online interview. Maybe you are the one | am looking for?

Please take a minute to read my post and watch my video. If you want more information or
just want to jump right in, e-mail me at: mk.helene@hotmail.com.

Thank you!

#radiography #radiographer #imaging #diagnostic #medtech #research #project #qualitativeres
earch #interview #referral #interviewee #recruitment

From LinkedIn “post analytics”: The main post received 61 likes/reactions, 14 comments &
was shared 33 times. 533 people viewed the video for more than 3 seconds, while the post had
a total of 746 views. Analytics retrieved on the 2" of April 2021.
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e Permission has been obtained for use of copyrighted material from other sources (including the
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e A competing interests statement is provided, even if the authors have no competing interests to
declare

e Journal policies detailed in this guide have been reviewed

* Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.
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Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.
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If the work involves the use of human subjects, the author should ensure that the work described
has been carried out in accordance with The Code of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments involving humans. The manuscript should be in line with the
Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical
Journals and aim for the inclusion of representative human populations (sex, age and ethnicity) as
per those recommendations. The terms sex and gender should be used correctly.

Authors should include a statement in the manuscript that informed consent was obtained for
experimentation with human subjects. The privacy rights of human subjects must always be observed.

All animal experiments should comply with the ARRIVE guidelines and should be carried out in
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU
Directive 2010/63/EU for animal experiments, or the National Institutes of Health guide for the care
and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors should
clearly indicate in the manuscript that such guidelines have been followed. The sex of animals must
be indicated, and where appropriate, the influence (or association) of sex on the results of the study.

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double-blind) or the
manuscript file (if single-blind). If there are no interests to declare then please state this: 'Declarations
of interest: none'. This summary statement will be ultimately published if the article is accepted.
2. Detailed disclosures as part of a separate Declaration of Interest form, which forms part of the
journal's official records. It is important for potential interests to be declared in both places and that
the information matches. More information.

Authors should disclose any conflicts of interest under the subheading "Conflict of interest statement"
in a separate file. Do not include this statement in the manuscript file, as your manuscript should
be anonymised for the review process. If there are no conflicts of interest, authors should state that
there are none.

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English orin any other language, including electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plural nouns (“clinicians, patients/clients") as default/wherever possible
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer to
personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition unless they are relevant and valid. These guidelines are meant as a point of reference to
help identify appropriate language but are by no means exhaustive or definitive.
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All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to
be submitted.

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Article transfer service

This journal is part of our Article Transfer Service. This means that if the Editor feels your article is
more suitable in one of our other participating journals, then you may be asked to consider transferring
the article to one of those. If you agree, your article will be transferred automatically on your behalf
with no need to reformat. Please note that your article will be reviewed again by the new journal.
More information.

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Please visit our Open Access page for more information.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.
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Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
but copies should not be provided to the journal. Only if specifically requested by the journal in
exceptional circumstances (for example if a legal issue arises) the author must provide copies of the
consents or evidence that such consents have been obtained. For more information, please review the
Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via https://www.editorialmanager.com/radiography/

Additional information

Radiography requires authors to submit manuscripts in accordance with the Uniform Requirements
for Manuscripts submitted to Biomedical Journals, October 2004, International Committee of Medical
Journal Editors, http://www.icmje.org

PREPARATION

This journal operates a double anonymized review process. All contributions will be initially assessed
by the editor for suitability for the journal. Papers deemed suitable are then typically sent to a
minimum of two independent expert reviewers to assess the scientific quality of the paper. The Editor
is responsible for the final decision regarding acceptance or rejection of articles. The Editor's decision
is final. Editors are not involved in decisions about papers which they have written themselves or have
been written by family members or colleagues or which relate to products or services in which the
editor has an interest. Any such submission is subject to all of the journal's usual procedures, with
peer review handled independently of the relevant editor and their research groups. More information
on types of peer review.

This journal uses double anonymized review, which means the identities of the authors are concealed
from the reviewers, and vice versa. More information is available on our website. To facilitate this,
please include the following separately:

Title page (with author details): This should include the title, authors' names, affiliations,
acknowledgements and any Declaration of Interest statement, and a complete address for the
corresponding author including an e-mail address.

Blinded manuscript (no author details): The main body of the paper (including the references,
figures, tables and any acknowledgements) should not include any identifying information, such as
the authors' names or affiliations.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.
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To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

Subdivision - unnumbered sections

Divide your article into clearly defined sections. Each subsection is given a brief heading. Each heading
should appear on its own separate line. Subsections should be used as much as possible when cross-
referencing text: refer to the subsection by heading as opposed to simply 'the text'.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Literature Review
A literature review section should extend, not repeat, the background to the article already dealt with
in the Introduction and lay the foundation for further work.

Methods
Provide sufficient detail to allow the work to be reproduced. Methods already published should be
indicated by a reference: only relevant modifications should be described.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

e Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

o Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

e Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

* Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Twitter handle
We can now include your Twitter handle on your published paper. If you would like your Twitter handle
to be included, please provide it on your Title page.

A structured abstract, by means of appropriate headings, should provide the context or background for
the research and should state its purpose, basic procedures (selection of study subjects, observational
and analytical methods), main findings (giving specific effect sizes and their statistical significance,
if possible), and principal conclusions. It should emphasize new and important aspects of the study
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or observations. The implications for practice section should emphasise new or important aspects
of the study for radiography practice (clinical, academic or research). Abstracts should be no more
than 280 words.

The structured abstract headings are as follows:
Full Length Article/Systematic Review Article:

Introduction

Methods

Results

Conclusion

Implications for practice

Narrative Review Article:

Objectives

Key Findings

Conclusion

Implications for practice

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 x
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

In addition to selecting searchable keywords which will be displayed on the first page of your published
article, you are requested to also select the relevant journal classification words or phrases that best
fit with your manuscript. These classifications are then used to assist the Editor in selecting the most
appropriate reviewers for your manuscript.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Collate acknowledgements in a separate file and do not, therefore, include them in the manuscript
file (as your manuscript should be anonymised for the review process). List here those individuals
who provided help during the research (e.g., providing language help, writing assistance or proof
reading the article, etc.).

All contributors who do not meet the criteria for authorship should be listed in this acknowledgements
file. Authors should disclose whether they had any writing assistance and identify the entity that paid
for this assistance.

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:
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Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyyl;
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Measurements of length, height, weight and volume should be given in metric units (metre,
kilogram, litre) or their decimal multiples in terms of the International System of Units
http://www.bipm.fr/en/si/. Temperatures should be given in degrees Celsius and blood pressure in
mmHg.

Equipment and drugs: When quoting specific equipment or drugs, state in parentheses the name and
address of the manufacturer. Generic names should be used wherever possible.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers of e are often
more conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Electronic artwork

General points

e Make sure you use uniform lettering and sizing of your original artwork.

e Embed the used fonts if the application provides that option.

e Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

e Number the illustrations according to their sequence in the text.

e Use a logical naming convention for your artwork files.

e Provide captions to illustrations separately.

e Size the illustrations close to the desired dimensions of the published version.

e Submit each illustration as a separate file.

e Ensure that color images are accessible to all, including those with impaired color vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
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TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

e Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the content.

Photographs and Medical Images: Please supply original photographs and medical images for
reproduction printed on glossy paper, very sharp and with good contrast. Remove non-essential areas.
Clearly mark all illustrations on the back with the figure number and the Corresponding Author's name
and, in cases of ambiguity, the correct orientation. Do not mount photographs or medical images
unless part of a composite figure. People must not be identifiable in photographs (masking the eye
are does not ensure anonymity), if they are, written permission for use of the photograph from the
subject must accompany the submission. Photocopies of photographs are not acceptable.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF) or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear in
color online (e.g., ScienceDirect and other sites). Further information on the preparation of electronic
artwork.

Illustration services

Elsevier's Author Services offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing' is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is highly encouraged.
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A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M,,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001JB000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference style

Indicate references by superscript numbers in the text. The actual Authors can be referred to, but the
reference number(s) must always be given. Number the references in the list in the order in which
they appear in the text. Examples: Reference to a journal publication:

Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun
2000;163:51-9.Reference to a book:

Strunk Jr W, White EB. The elements of style. 3rd ed. New York: Macmillan; 1979.Reference to a
chapter in an edited book:

Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith RZ,
editors. Introduction to the electronic age, New York: E-Publishing Inc; 1999, p. 281-304

Note shortened form for last page number. e.g., 51-9, and that for more than 6 Authors the first 6
should be listed followed by "et al." For further details you are referred to "Uniform Requirements for
Manuscripts submitted to Biomedical Journals" (J Am Med Assoc 1997;277:927-934).

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.
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Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the Track Changes' option
in Microsoft Office files as these will appear in the published version.

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

The online submission system requires a cover letter to be submitted with the manuscript.
This should include the following information:Confirmation of the fact that the manuscript is not
under consideration for publication elsewhere. We encourage disclosure of correspondence from
other journals and reviewers, if previously submitted, and we might contact relevant editors of
such journals.Each author should have participated sufficiently in any submission to take public
responsibility for appropriate portions of the content. Please provide full contact details for each
author, and identify who is responsible for the integrity of the work as a whole.Publication is approved
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by all authors and tacitly or explicitly by the responsible authorities where the work was carried
out.Information, including copies of very similar submissions/reports the author(s) has/have written.
Any such submissions/reports should be referenced in the new manuscript.That the author(s) or
author(s) institutions have no conflicts of interest. This includes financial or personal relationships
that inappropriately influence (bias) his or her actions (such relationships are also known as dual
commitments, competing interests, or competing loyalties) within 3 years of the work beginning
submitted. If there are no conflicts of interest, authors should state that there are none.Confirmation
of whether any parts i.e medical images, of the article have been sent by post to the Editorial Office

AFTER ACCEPTANCE

To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Corresponding authors will receive an e-mail with a link to our online
proofing system, allowing annotation and correction of proofs online. The environment is similar to
MS Word: in addition to editing text, you can also comment on figures/tables and answer questions
from the Copy Editor. Web-based proofing provides a faster and less error-prone process by allowing
you to directly type your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.

We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. Corresponding
authors who have published their article gold open access do not receive a Share Link as their final
published version of the article is available open access on ScienceDirect and can be shared through
the article DOI link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article will
be published.

© Copyright 2018 Elsevier | https://www.elsevier.com
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G. NSD Approval message

Melding
03.09.2020 12:53

Det innsendte meldeskjemaet med referansekode 781462 er na vurdert av NSD.
Felgende vurdering er gitt:

Det er var vurdering at behandlingen av personopplysninger i prosjektet vil vaere i samsvar med personvernlovgivningen, sa fremt den
gjennomferes i trdd med det som er dokumentert i meldeskjema med vedlegg 3.9.2020. Behandlingen kan starte.

MELD VESENTLIGE ENDRINGER

Dersom det skjer vesentlige endringer i behandlingen av personopplysninger, kan det veere ngdvendig & melde dette til NSD ved a
oppdatere meldeskjemaet. Far du melder inn en endring, oppfordrer vi deg til & lese om hvilke type endringer det er nedvendig &
melde:

nsd.no/personvernombud/meld_prosjekt/meld_endringer.html
Du mé vente pa svar fra NSD far endringen gjennomfares.

TYPE OPPLYSNINGER OG VARIGHET
Prosjektet vil behandle alminnelige kategorier av personopplysninger frem til 1.6.2021.

LOVLIG GRUNNLAG

Prosjektet vil innhente samtykke fra de registrerte til behandlingen av personopplysninger. Var vurdering er at prosjektet legger opp til
et samtykke i samsvar med kravene i art. 4 og 7, ved at det er en frivillig, spesifikk, informert og utvetydig bekreftelse som kan
dokumenteres og som den registrerte kan trekke tilbake.

Lovlig grunnlag for behandlingen vil dermed vaere den registrertes samtykke, jf. personvernforordningen art. 6 nr. 1 bokstav a.

PERSONVERNPRINSIPPER

NSD vurderer at den planlagte behandlingen av personopplysninger vil fglge prinsippene i personvernforordningen om:

- lovlighet, rettferdighet og apenhet (art. 5.1 a), ved at de registrerte far tilfredsstillende informasjon om og samtykker til behandlingen
- formalsbegrensning (art. 5.1 b), ved at personopplysninger samles inn for spesifikke, uttrykkelig angitte og berettigede formal, og ikke
viderebehandles til nye uforenlige formal

- dataminimering (art. 5.1 ¢), ved at det kun behandles opplysninger som er adekvate, relevante og ngdvendige for formalet med
prosjektet

- lagringsbegrensning (art. 5.1 e), ved at personopplysningene ikke lagres lengre enn ngdvendig for a oppfylle formalet

DE REGISTRERTES RETTIGHETER

Sé lenge de registrerte kan identifiseres i datamaterialet vil de ha felgende rettigheter: informasjon (art. 13), innsyn (art. 15), retting
(art. 16), sletting (art. 17), begrensning (art. 18), underretning (art. 19), dataportabilitet (art. 20).

NSD vurderer at informasjonen som de registrerte vil motta oppfyller lovens krav til form og innhold, jf. art. 12.1 og art. 13.

Vi minner om at hvis en registrert tar kontakt om sine rettigheter, har behandlingsansvarlig institusjon plikt til & svare innen en maned.
FOLG DIN INSTITUSJONS RETNINGSLINJER

NSD legger til grunn at behandlingen oppfyller kravene i personvernforordningen om riktighet (art. 5.1 d), integritet og konfidensialitet

(art. 5.1. f) og sikkerhet (art. 32).

For & forsikre dere om at kravene oppfylles, ma dere falge interne retningslinjer og eventuelt radfgre dere med behandlingsansvarlig
institusjon.

OPPF@LGING AV PROSJEKTET
NSD vil felge opp ved planlagt avslutning for & avklare om behandlingen av personopplysningene er avsluttet.

Lykke til med prosjektet!

Kontaktperson hos NSD: Lasse Raa
TIf. personverntjenester: 55 58 2117 (tast 1)
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H. Confirmation of submission to “Radiography” Journal

Thank you for your submission to Radiography S K =

o O em.radiography.0.733460.840cf8d3@editorialmanager.com <em.radiography.0.7334... | dag KI. 17:38

pa vegne av O Radiography <em@editorialmanager.com>
Til: © Helene Mork-Knudsen

Dear Mrs Mork-Knudsen,

Thank you for sending your manuscript Workplace factors facilitating the radiographers™ assessment of referrals for diagnostic
imaging - a qualitative study for consideration to Radiography. Please accept this message as confirmation of your submission.

When should | expect to receive the Editor's decision?
We publicly share the average editorial times for Radiography to give you an indication of when you can expect to receive the

What happens next?
Here are the steps that you can expect as your manuscript progresses through the editorial process in the Editorial Manager (EM).

1. First, your manuscript will be assigned to an Editor and you will be sent a unique reference number that you can use to track it
throughout the process. During this stage, the status in EM will be "With Editor".

2. If your manuscript matches the scope and satisfies the criteria of Radiography, the Editor will identify and contact reviewers who
are acknowledged experts in the field. Since peer-review is a voluntary service, it can take some time but please be assured that the
Editor will regularly remind reviewers if they do not reply in a timely manner. During this stage, the status will appear as "Under
Review".

Once the Editor has received the minimum number of expert reviews, the status will change to "Required Reviews Complete".

3. Itis also possible that the Editor may decide that your manuscript does not meet the journal criteria or scope and that it should
not be considered further. In this case, the Editor will immediately notify you that the manuscript has been rejected and may
recommend a more suitable journal.

For a more detailed description of the editorial process, please see Paper Lifecycle from Submission to Publication:

How can | track the progress of my submission?
You can track the status of your submission at any time at http://ees.elsevier.com/RADIOGRAPHY

Once there, simply:
1. Enter your username: Your username is: QD

If you need to retrieve password details, please go to: https://www.editorialmanager.com/radiograph/ D

2. Click on [Author Login]. This will take you to the Author Main Menu
3.  Click on [Submissions Being Processed]

Many thanks again for your interest in Radiography.
Kind regards,

Dr Julie Nightingale

Editor in Chief

Radiography

If you require further assistance, you are welcome to contact our Researcher Support team 24/7 by live chat and email or 24/5 by
phone: http://support.elsevier.com

In compliance with data protection regulations, you may request that we remove your personal registration details at any time. (Use
the following URL: https://www.editorialmanager.com/radiography/login.asp?a=r). Please contact the publication office if you have
any questions.

73



	Sammendrag
	Abstract
	Author`s Preface
	List of Figures & Tables
	List of abbreviations
	1  Introduction
	1.1 Thesis structure and main topic
	1.2 Justification of medical imaging examinations
	1.2.1 The referral process and assessment of referrals
	1.2.2 Traditional roles in the justification process

	1.3 Relevance to the radiology workplace
	1.4 Previous research on the topic
	1.5 Study aim
	1.5.1 Research question


	2 Theoretical framework
	2.1 Task sharing and distribution of labour
	2.1.1 Skills mix in radiology


	3 Methods
	3.1 Qualitative design
	3.1.1 A phenomenological point of view
	3.1.2 Researcher preconceptions

	3.2 Transparency
	3.3 Analysis, step-by-step
	3.4 Journal and article evaluation
	3.4.1 Research ethics and privacy


	4 Results
	5 Discussion
	6 Conclusions
	Bibliography
	Annexes
	A. Letter to the editor
	B. Research article
	C. Topic guide
	D. Information and consent form
	E. Recruitment posts on LinkedIn
	F. Editorial policies
	G. NSD Approval message
	H. Confirmation of submission to “Radiography” Journal


