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Abstract

Aim

When imaging patients for x-ray examinations Diagnostic Radiographers should position the
patient so that bones, joints and soft tissues can be clearly visualised. In order to achieve this
a widely accepted set of positioning criteria have been developed for each anatomical region.
In the trauma setting the radiographer must either move the injured body part sufficiently to
meet the criteria or manipulate the imaging equipment to achieve a similar representation of
the anatomy. This difference between the presenting position of the patient and the imaging
position required presents the radiographer with an ill-defined problem which employs
careful management to minimise patient discomfort, avoid risk of injury and optimise image
quality for diagnosis. Little is known of radiographer problem solving in the clinical setting.
This research uses focussed ethnography to investigate how the radiographer achieves

appropriate positioning of the patient through the application of problem solving.
Method

A focussed ethnographic study was undertaken in the clinical setting at two hospital sites.
Sixty three observations of trauma imaging examinations were undertaken followed by semi
structured interviews with the practitioners. The data were analysed thematically following a

structure recommended for focussed ethnography.
Results

The findings of this unique study demonstrated a multi-stage assessment process used to
evaluate the patients’ injury and ability to co-operate with the examination. In light of the
assessment the conduct of the examination varied with the degree of complexity of the
examination and a measure of this complexity was developed to illustrate this. Findings
demonstrated that in agreement with known models of practice the level of cognition required
moved from subconscious to conscious as the complexity of the examination increased it was
also found that radiographers recognised the importance of experience in managing imaging
examinations. Opportunities for re-design of the examination request card were also
identified to aid communication between the referrer and the radiographer and assist in the

radiographers’ assessment of the patient. Areas for further research are also suggested.
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Chapter 1: Introduction

Introduction to the research

Scant attention has been paid to the skills, knowledge and cognitive processes used when
undertaking radiographic examinations. Education tends to focus on technical skills rather
than some of the other skills required to conduct the examinations. Attention is paid to
practical skills such as technique, patient care and communication but does not always
consider other skills such as problem-solving. Problem solving is the cognitive examination
of an issue or difficulty to identify solutions and select an appropriate option. Decision
making is an integral part of this process to allow selection between the options presented
when problem solving. Radiographers are required to solve problems and make many
decisions when undertaking a radiographic examination as each patient will require
adaptation to their individual needs and radiographers will need to choose between a range of
options when positioning the patient and deciding whether the image produced is of suitable
quality. While much is known of problem solving and decision making in other professions
little is known about these processes when undertaken by radiographers. This unique project
is intended to shed light upon this area of radiography practice by examining how
radiographers problem solve when deciding how much to move a patient when positioning

them for limb x-ray examinations following trauma.

This chapter will introduce the reader to the profession of radiography, and the role of the
Diagnostic Radiographer, the research undertaken, and its rationale. The chapter discusses the
need for the development of problem-solving and decision-making skills within the
profession. It will go on to provide a brief overview of the concept of problem-solving and

decision-making and relevant problem-solving models.

1.1. Research title

A focussed ethnographic study of Diagnostic Radiographer problem solving in the trauma

setting.



1.2. Research aim

To develop an understanding of how radiographers problem solve when positioning a patient

for appendicular trauma imaging.

1.3. Research objectives

1. To observe the problem-solving processes a Diagnostic Radiographer undertakes
when examining a patient with traumatic appendicular injury.

2. To describe the clinical practise of radiographers in this scenario.

3. To explore problem-solving literature to develop an understanding of the models
of the problem-solving that may be applied in this clinical scenario.

4. To identify any of the research findings which might be applied in education and

practice.

1.4. The radiographer and problem solving

Radiographers are members of a legally recognised profession (Nixon 2001, Health Act
1999, HCPC, 2013) where the ability to practice radiography is limited to those who have
undertaken specific approved education and gained appropriate qualifications. The Health
Care Professions Council (2015) tells us “Diagnostic Radiographers produce and interpret
high-quality images of the body to diagnose injuries and diseases”. The Society of
Radiographers (2015) provide a brief definition of the duties of a Diagnostic Radiographer in
the UK as:

“Diagnostic Radiographers employ a range of different imaging techniques and
sophisticated equipment to produce high quality images of an injury or disease.
Diagnostic Radiographers will take the images and very often report on them so that
the correct treatment can be given. They use a range of techniques including: X-rays,
Ultrasound, Fluoroscopy, CT (computed tomography), MRI (magnetic resonance

imaging), Nuclear Medicine, Angiography”

The definitions of the radiographers’ role provided by the professional bodies above give a
succinct description of the functions of the radiographer but pay little attention to the skills
required for this role and lacks a patient centred focus. Schon (1986) suggests that some

professions focus on technical skills acquisition and this appears to be the case in
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radiography. Diagnostic radiography developed as a profession under the direction of
members of the medical profession (Price, 2001) and adopted the medical model (Laing,
1971) which treats the body as a mechanism rather than part of a more holistic person. This
leads to a tendency to consider the patient in the context of what is wrong with them rather
than as a person. Booth and Manning (2006) confirm this indicating that the medical model
has been used as a base for radiography education in the past. The work of Whiting (2009)
provides an insight into the thoughts of student radiographers who feel they are joining a
profession where technical ability is prioritised over other aspects of care.

The range of imaging techniques employed by radiographers has developed significantly
since the founding of medical radiographic imaging in 1896 just a month after x-rays were
discovered by Roentgen (Spiegel, 1995), however the need for the radiographer to accurately
position the patient for their imaging procedure remains unchanged irrespective of the
imaging modality. In 1939 Clark published the first edition of her book “Positioning in
Radiography”. The book was highly influential and was utilised to standardise radiographic
technique in hospitals. It has been used as a basis for radiographic positioning since its first
publication. This is quite remarkable given the rate of change within the profession and the
medical imaging technology. While the book provides details of how the patient should be
positioned for radiographic imaging it does not provide advice on how the positioning should
be achieved. Every radiographer working in imaging practice must position the patient
appropriately to allow visualisation of the structures under investigation. The correct
positioning of the patient has been identified but how to achieve the position is one of the
first problems the radiographer encounters when conducting an examination yet this concept

remains un-investigated.

The problem under investigation in this research is the difference between how the patient
presents their injured body part and how they should be positioned for optimum imaging and
diagnosis as illustrated below (image 1 and image 2). Image 1 illustrates the potential
presentation of a patient with an injury to the upper limb and Image 2 provides an example of

the positioning described in an early text but still employed today.



Image 1-Potential presenting position for an elbow examination

(http://www.videojug.com/film/how-to-make-an-arm-sling)

Image 2- Positioning of the arm for radiographic examination of the elbow.

Meschan, I. (1955). An Atlas of Normal Radiographic Anatomy: Saunders, London

The Department of Health has overall responsibility for the training of health care staff.
Working with Health Education England they have developed the Education Outcomes
Framework (DOH, 2013). The first indicator “Flexible Workforce” (Flexible Workforce-
fwla-d) proposes that health care staff should be able to act on initiative, decide on change
and make service improvements, suggesting that staff should be able to problem solve and
make reasoned decisions as part of this process. The College of Radiographers recognises
that problem-solving and decision-making skills are a requirement for a qualified
radiographer and includes both concepts in its educational requirements as part of its
Education and Career Framework for the Radiography Workforce (COR, 2013). The Health
Care Professions Council, in their Standards of Proficiency document (HCPC, 2013), say that
radiographers are autonomous professionals who need to make reasoned decisions about their
practice. Standards 4, 4.1, 4.2, 4.3, and 4.4 relate to problem solving and decision making in
clinical practice (HCPC, 2013). They suggest that radiographers should be able to assess a
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situation to decide its severity and draw on appropriate knowledge and skills to resolve the
issue, to make reasoned decisions, demonstrate initiative and to accept responsibility for their
decisions by demonstration of justification. The Career Progression Framework developed by
the Society and College of Radiographers (SCOR, 2009) provides detailed information about
the role of staff at all levels of practice. Employed at band 4 are staff in assistant practitioner
roles undertaking some radiographic examinations. Their scope of practice is limited with
little requirement for problem solving and decision making as assistant practitioners work
under the guidance of radiographer practitioners at grades band 5 and above. At bands 5 and

above there is clear scope for problem solving (figure 1).

Figure 1. Radiographer roles and problem solving/decision scope (Adapted from the

SCoR Career Progression Framework, 2009)

Career Band |Education |Descriptors Decision scope/ types

Level

Assistant |4 NVQ Specific task related skills supervised by  |Limited scope of problem

Practitioner Level 111 [registered practitioners solving/decision making, works
or under the direction of a fully
equivalent AN assistant practitioner performs non- qualified radiographer.

complex, protocol-limited clinical tasks
under the direction and supervision of a Cannot justify examinations

registered radiographer.
Limited to non-complex

examinations therefore no
adaptation /problem solving
required.

Cannot accept or reject self
generated images

Practitioner |5-6 BSc A practitioner in radiography autonomously |Wide scope of problem

(Hons)  [|performs a wide-ranging and complex solving/decision making:

clinical role; is accountable for his or her  [justification, positioning of

own actions and for the actions of those complex examinations and patient
they direct. groups, accept/reject self generated

images and those of students,
They undertake a wide range of both simple lindicate abnormality or not,

and complex imaging examinations or additional images required
radiotherapy and oncology treatments on
the full range of patient types and
conditions and in a variety of settings.




\Advanced |7 [Masters  |An advanced practitioner, autonomous in  [Wide scope of problem
Practitioner level clinical practice, defines the scope of solving/decision making: including
education [practice of others and continuously those for staff at band 5 or 6 in
develops clinical practice within a defined [addition specialist knowledge in a
field. particular area may allow decisions
related to diagnosis, referral for
Advanced Practitioners work in a specific  Ifyrther imaging, administration of
area of expert clinical practice and are contrast media
involved in delivering specialist care to
patients. They also contribute to the
evidence base and the development of other
staff, act as an expert resource for their
particular field of practice and demonstrate
team leadership
Consultant |8 IMasters  |A consultant practitioner provides clinical |Wide scope of problem
Practitioner and leadership within a specialism or area of  [solving/decision making: including
working / [service, bringing strategic direction, those for staff at band 5, 6 and 7 in
studying f(innovation and influence through practice, [addition focussed specialist
at research and education, based on knowledge in a particular area will
doctorate [specialised knowledge and skills. require management and leadership
level decision making driving the
Such roles will nominally comprise at least |gjrection and development of the
50 per cent clinical work and significant  fsapyvice.
work on research and development, audit,
education and training of others, and policy
and practice development.

Radiographers employed as practitioners at band 5 and above (figure 1) are required to make
decisions and manage complex cases. Radiographers are required to make clinically reasoned
decisions about many factors when conducting imaging examinations and thus display
autonomy within elements of their practice. For example radiographers routinely decide
whether to accept an image they have produced or discard it and re-image the patient. This
decision is dependent upon whether the image is of diagnostic quality and requires careful
consideration, as re-imaging the patient using x-rays will require further exposure to ionising

radiation.

Radiographers are also often required to evaluate patient mobility in trauma radiography,
where patient mobility may be reduced as a result of the trauma, and/or due to the patients’
reluctance to move due to their pain and the potential to exacerbate the injury. Radiographers
frequently ask patients to move painful injured limbs in order to achieve positions which the
patient may otherwise be reluctant to attain. Strudwick (2011) tells us that radiographers will



always have to balance being caring with making physical demands on the patient in order to

produce a diagnostic image.

Recent publications by radiographers in consultant roles at band 8 level (figurel) (Kelly et
al., 2008, Ford, 2010) suggest that staff in these roles require support with the problem
solving and decision making commensurate with their roles. This lack of support is
unsurprising when it is evident that little consideration has been given to supporting problem

solving in frequently encountered areas of routine radiographer practice.

Problem solving and decision making within a health care profession is clearly associated
with accountability to the patient but a health care professional must also consider their
accountability to their employer, their profession and society at large. As suggested by
Crompton (1990) members of a profession are expected to behave in an ethical and altruistic
manner by society at large. Thus, when making a decision the radiographer is influenced by
many factors. The central ethical concern is a concern for others and the choice of action is

based upon this.

Grundstein-Amando (1991) tells us that ethical decisions are made using our own moral
standards but that these must be used in reference to the patient and the organisation in which
the decision is made. Grundstein-Amando’s (1991) discussion of an ethical decision is based
around the concept of analytical decisions (structured and methodical decisions). It is clear
from the literature that good decisions can be made using either analytical or intuitive
models. However Benner (1984), indicates that intuitive problem-solving is a model

frequently used by experienced practitioners in the clinical setting.

Sternberg (2003) discusses wisdom. He suggests that wisdom is related to intelligence but is
more than this, wisdom implies working for the wider good rather than just for one’s own
ends. We can use intelligence to further one’s own ends to the detriment of others but this is
not wise. Wisdom furthers good for all. As a member of a profession a radiographer needs to
consider what is wise for their patient, employer and profession. Barnard (1938) an eminent
business man and renowned early founder of business theory suggests that the decisions a

person within an organisation makes are not the same as their personal decisions.

It is evident then, that to work as an autonomous professional a radiographer must be able to
make decisions which are considered to be, ethical, wise and in the best interest of all.

However Andersson et al. (2008) tell us that it may be impossible for the radiographer to



produce a satisfactory image without compromising patient care and here the radiographer is
faced with complex ethical decisions. Radiographers need to be provided with support to

problem solve and make decisions as part of that process.

If radiographers are required to solve problems and make decisions, then they should be
supported in the development of acquiring the skills needed to make these decisions. The
need to teach problem-solving skills is in the guidance from the College of Radiographers
(2013) but the need to teach decision-making skills as part of this process is not made
explicit. Failure to prepare radiographers to problem solve and make clinical decisions may
result in a reluctance to make decisions or perhaps make the wrong decisions. As mentioned
previously in section 1.4., Whiting (2009) concluded that radiography students feel their
studies emphasise technical skills over other skills. Whiting argues for the development of a
more holistic practitioner who demonstrates the ethos of professionalism rather than a skills
based technician. She favours the development of more diverse skills such as communication,
team working, patient centred care and ethical practice. She acknowledges that this is taught
but appears to be put aside in practice as preference is given to competence, speed and
efficiency. Baird and Wells (2001) suggested that traditional approaches to teaching and
learning do not help students make the links between facts and clinical problem solving.
Whiting (2009) tells us that without the professional skills of critical judgement and
reflection, decision making and self-regulation are compromised. It is clear therefore that
work needs to be conducted in this area to help inform curricula and support professional
development.

The development of problem-solving skills may be fostered in radiography programmes in a
variety of ways, two examples of which are Problem Based Learning (Edwards, 2006, Kiguli-
Malwadd et al., 2009, Robinson, Harris, Burton, 2015), and Action Learning Sets (Mackay,
2002). Problem Based Learning employs questions and scenarios to develop learning skills in
educational programmes to foster problem framing and solving abilities. The students gain
both knowledge and thinking skills as part of this process (Wood, 2003). Action Learning
Sets (Pedler, 2011) typically take place in practice when students hold informal discussions
about real life clinical practice situations and learn from sharing their experiences. While
problem-solving skills are developed using these methods in some training programmes the
process is not necessarily made explicit to the learners, failing to raise awareness of the
problem-solving skills being developed and it is not clear how or if decision-making is taught
as part of the problem-solving process.



1.5. A brief introduction to problem-solving theory

The Oxford Dictionary (http://www.oxforddictionaries.com/definition/english/problem)
defines a problem as “a matter or situation regarded as unwelcome or harmful and needing
to be dealt with and overcome......a thing that is difficult to achieve”. D’Zurilla, Nezu and
Maydeu-Olivares (2004) tell us that a problem is a task or life situation which requires a
response when no satisfactory solution is immediately evident. Problems are considered to be
well defined or ill defined (Hardin, 2002). 1llI-defined problems are complex and may have
several solutions with well-defined problems having the opposite characteristics. Van Gundy
(1981) presents a third class of problem encountered in the clinical setting: a semi structured
problem. This type of problem sits between the other two types and will require a mixed skill
set to resolve it (Makhathini, 1992). The difficulties encountered in practical problem
solving are the novelty of the situation, the resources available, a potential lack of skills,
ambiguity, and uncertainty (D’Zurilla, Nezu, Maydeu-Olivares, 2004). Huitt (1992) also tells
us that there are recognised theoretical models of problem-solving. These will be discussed in
more detail in the following chapter.

When a patient presents for an x-ray examination, following a limb injury, they may typically
present with pain, guarding the injured area and holding it close to their body for protection.
This project aims to explore how a radiographer manages the process of moving a patient’s
body part from a position of comfort (e.g. supported in a sling or by proximity to the body) to
the position required to x-ray the limb. The difference between the two positions is the
problem which needs to be solved. Huitt (1992) discusses the ‘gap’ between the goal and the
‘current situation’ and explains that problem solving is the process undertaken to understand
the gap. In radiography the ‘gap’ which needs to be addressed is how much the radiographer
should move the patient for an x-ray examination of the limb. Hardin’s (2002) definition tells
us that this could be considered a complex ill-defined problem which may have several

solutions or may be considered a semi structured problem (Van Gundy, 1981).



1.6. Summary of the chapter

This chapter has introduced the profession of radiography, given a brief overview of the role
of those who work within the profession and the recognised concomitant need for problem-
solving skills. It has highlighted the fact that at all levels of practice radiographers solve
problems and make complex decisions with no formal training in clinical problem solving.
Radiographers have problem solved how best to position a patient for trauma examinations
since the professions emergence in the 1920s (Price, 2001) and yet little is known of how
they do this. It has also provided a brief introduction to problem-solving theory. This chapter

has provided a rationale for this unique research.
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Chapter 2: Literature review

2. Introduction

Having introduced the concepts to be examined in this research it is important to understand
and contextualise what is already known of these subjects; the theory base, the application of
the theories in the clinical setting and more specifically what is known of problem solving in

the profession of radiography.

There is a wealth of literature related to problem solving and there are numerous theories and
models of problem-solving many of which are unrelated to this research e.g. STRIPS,
(artificial intelligence), (Fikes, & Nilsson, 1971), Crowdsourcing, (online group problem
solving), (Brabham, 2008). There are thought to be two broad categories of problem solving:
analytical and naturalistic (Dane & Prat, 2007). Analytical problem solving generally uses
extended gathering of information to provide logical structured solutions to problems,
frequently employing specially designed computer programmes to support the process.
Naturalistic problem solving explores how decisions are made in real world settings (Klein &
Klinger, 1991) without the aid of computer programmes. It is clear that computer aided
analytical problem solving models cannot be applied in a time limited clinical setting, such as

that found in diagnostic imaging.

In real world situations problem solving is also known as social problem solving (D’Zurrila
& Nezu, 1982). In the social and health care setting more relevant models of problem solving
can be identified e.g. The Nursing Process (Hurst, 1985, which employs a step by step linear
guide to diagnosis, planning, treatment and evaluation (discussed further on P26).

The problems encountered by radiographers in the practice setting are dynamic and context
based (Andersson et al., 2008, Ahonen, 2009) and do not follow normative principles.
Literature related to problem-solving conducted ‘in vivo’ or ‘real world” was therefore
examined. Critical links were made between the current theories of problem-solving and their
potential application in the radiography context explored. Evaluation of present day and past
perspectives on problem-solving and its real life application in general clinical practice was
also undertaken using some of the body of knowledge related to clinical problem-solving in
nursing and physiotherapy. These professions were selected as together with the requirement

to assess and triage patients before treatment in the acute setting in a similar manner to
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radiographers they have a wealth of publications in this field identified through a search of
the OVID database. OVID was selected for its access to a wide range of relevant health and
social care data bases e.g. Medline, Evidence Based Medicine, CINAHL etc. The search
revealed that health care professionals working in less similar settings (occupational
therapists, midwives, dieticians and podiatrists) had fewer publications in this field. What is
known of problem solving in radiography is therefore considered in light of what is known
from nursing and physiotherapy research and particular attention is also paid to the
methodologies employed in this research to gain an insight into radiographer problem

solving. This chapter will conclude with a summary of the main points.

2.1. Problem-solving models

Research in real world (social) problem solving has taken two approaches. In Europe,
researchers have worked to develop general real world problem-solving models (Broadbent,
1977, Dorner, 1975) while in America research has been undertaken to develop models
specific to particular activities or disciplines. This has resulted in a wealth of problem-solving
models, incorporating a series of steps or stages, some with specific tasks or purposes in mind
and others which are designed to be applied generally in many settings. Problem-solving
models related to specific tasks include mathematics (Temur, 2012), chess (Scurrah &
Wagner, 1970) and game playing (Jgrgensen, 2003). Although decision models exist to
support clinicians in the specific task of deciding whether to request an imaging procedure
(Stivaros et al., 2010) there are no problem-solving models developed specifically for the
radiographic imaging process, therefore in order to understand the problem-solving process

employed by radiographers general ‘real world’ models were considered.

2.2. Social general problem-solving models

Problem-solving models suggest a series of steps and different models propose different
numbers of steps. Early four stage models of problem-solving include those described by
Wallas (1926) and Gagne (1959) (Figure 2). The model proposed by Wallas included stages
named “incubation” and “inspiration” where the creative solution to a problem appears
suddenly in the mind after the mind has subconsciously considered the problem for some
time. This theory was initially highly criticised by contemporaries who did not accept the
notion of unconscious thought (Woodworth & Schlossberg, 1954) however the work is

considered to be seminal in the understanding of creativity. In 1971 D’Zurilla and Goldfried
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introduced a two stage model of social problem-solving (figure 2) with problem orientation
and problem solving as its two steps in the process. D’Zurilla is a recognised expert within
the field of social problem solving with a wealth of research experience in this area. McFall
(1982) and Lieberman et al (1986) expanded upon the D’Zurilla and Goldfried model (1971)
to develop five stage models. These models do not vary in content but subdivide some of the
stages to introduce additional stages to the process. The figure (2) below illustrates the stages

identified in three different models each describing different numbers of steps.

Figure 2. A comparison of 3 models of general social problem solving

D’Zurilla and Goldfried (1971) Gagne (1959) McFall (1982)
Problem orientation Goal definition General orientation
A A 4 A
Problem solving Concept formation Define problem
A 4 \ 4
Determining course of Brainstorm solutions
action
A 4 A
Decision making Decision making
A
Follow up

It can be seen that the initial step is similar across all models. D’Zurilla and Goldfried (1971)
group several stages into one overarching “problem-solving stage” and that Gagne (1959) and
McFall (1982) have similar models but McFall (1982) introduces a review phase to his
model of the process in order to evaluate the solution for verification (Wallas, 1926),
refinement, refuting (Dorfman, Shames, Kihlstrom, 1996) and learning (Meizrow, 1991). It
should be noted that in their paper D’Zurilla and Goldfried (1971) identify four skills to be
employed in the problem-solving stage of the model which include: problem definition,
generation of potential solutions, decision-making and implementation with review. These
four skills map well with the extended stages in the two other models and might have been

included as separate steps within the model they proposed. It can be seen from the models
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presented that problems are solved using similar steps but how the individual steps are

presented and conducted may vary.

Newel and Simons’ general problem-solving model (1972) (Figure 3) is similar to the models
described above and for the purpose of this research the Newel and Simon model is the one
which will be adopted to fully explore the concept of problem-solving. The model provides
four well defined steps with clear explanations of the activities conducted during each step.
Its selection is based on the general nature of the model, the simplicity of the language it
employs, the transparent nature of the components of each step and the world wide
recognition of the quality of this work. It is necessary to select a general model due to the
lack of recognised clinical radiography problem-solving models. Simon received many
awards for his work in computing and psychology and Newel received a Nobel Prize for his
work in this area. Their model identifies the process steps as: define the problem, generate

and evaluate solutions, apply solution and evaluate outcome.

Figure 3. General Problem-Solving Model (Newel and Simon, 1972)

~N

« Define the problem

« Generate and evaluate solutions

« Apply solution

« Evaluate outcome

Stage 4

) <EC 4

Each step of the problem-solving process requires skills and knowledge and a review of the
literature was conducted to identify the requirements of each step. These requirements are
described in the following section and a summary of the theories related to each step is

provided in figure 4 below.

2.2.1. Step 1: Defining the problem

Einstein is reputed to have said that if he had one hour to save the world he would spend fifty-
five minutes defining the problem and only five minutes finding the solution (Couger, 1995).1t
is clear that without an appropriate understanding of the problem those hoping to solve it will

be unsuccessful. Newel and Simon (1972) describe this as the ‘problem space’, which is the
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problem solvers perception of the task and its context which allow the range of possible
solutions to be considered. Problem framing is a similar concept which brings the problem
into focus (Rothman, 1997). It is generally considered (Rothman, 1997), that the steps
involved in defining the problem are: deciding what is known about the problem, identifying
what is not known and then gathering information to address what is not known. The
information is gathered using facts, inference, speculation, and opinion. Opinion is used when

seeking advice from others.

In this research problem framing would require an evaluation of what is known about the
patients’ ability to move into the position required, the factors the radiographer does not
know and some method of gathering as much information as possible to inform the gaps in
knowledge. In a pressured dynamic clinical situation which requires action it is possible that
the radiographer does not have the luxury of an extended time period in which to frame the

problem but this is as yet unexplored.

2.2.2. Step 2: Generate and evaluate solutions

This step is complex and can employ many methods and tools and can be open to many

influences.

Sternberg (1995) suggests that solutions employed in problem solving vary in relation to the
knowledge and experience of the problem solver. As the stages demonstrate, problem solving
requires cognitive skills (Jonassen, 2000) and it also employs underpinning knowledge
(Hardin 2002). In problem solving there are two types of underpinning knowledge:
declarative and procedural. Declarative knowledge concerns principles, concepts and facts
(Rittle-Johnson & Koedinger, 2005). Procedural knowledge concerns the skills required
(Bisanz & LeFevre, 1990) or knowing how to perform a task (Hardin 2002). In nursing
practice Carper (1978) added two further dimensions of knowledge: aesthetic and ethical.
Aesthetic knowledge is based in the context of the situation, the patient’s individual needs
and the entirety of the situation. Ethical knowledge includes moral dilemmas and choices.
These additional types of knowing should be included in this consideration of problem
solving as they reflect the complexity of the problem to be solved by the radiographer who
will need to consider the context of the situation (aesthetic) and the balance between causing

pain for the patient and gaining a diagnostic image (ethical).
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While it is recognised that knowledge is required to solve problems it is also acknowledged
that it is not possible to know everything about a problem and it is not possible to always
identify a perfect solution. This is certainly the case when imaging for fractures as the
problem solver cannot know the extent of the problem until at least one image is acquired.
Simon (1986) noted that in ‘real world’ situations problem solvers and decision makers
narrow down the range of choices available to make the process manageable and timely.
Rather than seeking the ‘best’ course of action they settle for a satisfactory option.

The components of problem-solving knowledge arose from the development of three separate

learning theories: behaviourist, cognitive and information processing (Hardin, 2002).

Behavioural problem-solving theorists suggest that problem solvers employ tools such as
‘trial and error’ and Hull’s Response Hierarchy (Hardin 2002) which explains habitual
responses to situations where the habitual response has proved satisfactory in the past.
Appropriate habitual behaviour is positively reinforced by success in solving the problem, the
more often the behaviour is effective the stronger the habit becomes and the more likely it is
to be used in problem solving (Ormrod, 1987). Forming habits of this type and employing
them can save significant amounts of time as trial and error need not be applied (Hull, 1934).
Those interested in behavioural problem solving are concerned only with the observable

elements of behaviour in this context (Hardin, 2002).

Cognitive problem solving uses heuristics, ‘rules of thumb’ can be developed to expedite the
process. McPeck (1981) and DeRoos (1990) suggest that this narrowing of choices is done using
heuristics, based on experience and trial and error. The term “common sense” is a heuristic
applied to situations which appear clear cut. Common sense suggests that you should not walk in
front of a moving vehicle, without having to recall previous experience of seeing or hearing about
the damage that can be caused in a person’s collision with a car. The application of a heuristic
means that less time and effort is spent finding a solution. DeRoos (1990) goes on to tell us that
employing an heuristic does not guarantee success and can lead to patterns of failure but this can
be avoided by applying multiple heuristics to a given situation. Judgement heuristics are used
when a deal of uncertainty accompanies the task with limited information. One form of
judgement heuristics is similarity judgement where past experience of a similar problem is
drawn upon to inform the current problem (Hardin, 2002). It could be argued that the
behaviourist theory of habitual response is similar to judgement heuristics as it draws on past
experience but the links between observed behaviour and the cognitive theorist approach is
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not clear at this time, perhaps as a result of the different theoretical approaches espoused by
researchers in this field. It may be that this is the same phenomenon explored from differing
perspectives Availability heuristics relies upon the information which is easiest for the
decision maker to retrieve from their memory, i.e. which solutions jump to mind (Schwarz et
al., 1991). Another form of heuristic is the anchoring and adjustment heuristic (Epley &
Gilovich, 2006). This occurs when a solution is formed (anchoring) and an additional source
of information suggests that an adjustment should be made to the initial solution. This type of
heuristic can introduce bias to the process (Epley & Gilovich, 2006) as the adjusted solution
frequently remains similar to the original solution (Tversky & Kahneman, 1974). In
radiography this might occur when more information is presented to the radiographer part
way through an examination, for example the patient expresses pain when being positioned
and the radiographer needs to adapt what they are doing based on this new information. The
role and concept of heuristics in problem solving is not without criticism. Gigerenzer (1996)
criticises the use of heuristics to explain irrational decision making on the grounds of failing
to consider the context of the decision. For example most research in the area of irrational
decision making has been based in laboratories and not real life settings, because of this
Gigerenzer believes that it does not explain the process of heuristics and calls the theory
‘vague’. This stance has been successfully refuted by acknowledging the potential scope and
generalisability of the heuristic research findings which explains why humans make irrational
judgements rather than taking the normative, logical, structured approach adopted by

Gigerenzer’s field of study (Dunwoody, 2009).

In the 1970s cognitive psychologists began to develop the theory of automaticity which
differentiated between effortless (automatic) and effortful (controlled) thought processes in
problem solving. Tversky and Kahenman (1974) conducted early work in this area and
Kahneman received a Nobel Prize for this seminal work. Automaticity or effortless thought
processing is considered to have 4 elements:
e Inevitable evocation- A thought process is triggered without the awareness of the
problem solver.
e Incorrigible completion — the thought process runs to its conclusion even if the
problem solver becomes aware of it and attempts to stop it
e Efficient execution- the thought process requires no conscious effort on the part of the

problem solver
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o Parallel processing- the problem solver can focus on other thought processes as no
effort is required to monitor the automatic thought processes. The only times when
parallel processing cannot occur efficiently is when both processes require the same
thought pathways in the brain

Kihlstrom, (2008)

Automaticity or effortless thought processes can be demonstrated when a subject is asked to
read aloud words presented in print. When the words are colour names but the names are
presented in a different colour e.g. (MacLeod, 1991) the subjects are more likely to say
the colour they see rather than the word printed. Automaticity is an accepted theory and
research in this area is ongoing. The terms automaticity and intuition are sometimes used
synonymously (Sanchez, 2012). Both these concepts draw on the tacit knowledge of the
subject which Polanyi (1967) considers to be composed of “know how” and “experience
based knowledge”. Recent work has started to clarify the processes underpinning intuition
(Salas et al 2010). Betsch (2008) has identified 3 stages in the intuitive process. In the first
stage learning is stored in the long term memory. In the second stage the information is
unconsciously recalled which results in the third stage which is a ‘feeling’ that is used to
inform decision making. Dane and Pratt (2007) describe intuition as an emotional
unconscious response. It can be seen that tacit knowledge is potentially part of the learning

which is stored in the long term memory and informs intuitive problem solving.

The third learning theory, information processing theory, follows from cognitive psychology
theories and makes the analogy that the mind is like a computer receiving data, storing data
and then retrieving it for use (McLeod, 2008). Information processing is concerned with our
capacity for memory storage (sensory working memory), how well organised memory
storage is and how efficient retrieval is (Hardin, 2002). Sensory memory filters incoming
information for important facts and is unconscious. Working memory encodes the filtered
information, gives it meaning, links it to other information and sends it to the long term
memory for storage and retrieval (Huitt, 2003). This stage of the information processing
problem-solving process involves hypothesising potential solutions to the problem and
drawing on long and short term memory to inform the process. The computer/brain analogy
is plausible but fails to account for the parallel processing ability of the human brain
(computers chiefly use serial processing, one piece of information after another). It also fails
to acknowledge the effect of emotions and motivations which influence human thinking

(McLeod, 2008). Information theory has led to research developing artificial intelligence.
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Any one, or a combination of, these approaches can be used in the generation or evaluation of
potential solutions to the problem and this research will need to consider all these elements

when attempting to understand the behaviour of the radiographers.

It is at this point in step two of the Newel and Simon (1972) problem-solving model (generate
and evaluate solutions) when solutions have been generated using the methods described
above that a choice must be made between the potential solutions to the problem. The choice

between the range of solutions generated is decision making.

Decision making is a term used in healthcare literature with some ambiguity. Simmonds
(2010) suggests that it has a similar meaning to critical reasoning and clinical judgement.
Extensive reviews of journals (including the Journal of Judgement and Decision Making)
have failed to identify a clear differentiation between decisions and judgements. In this thesis
decision-making is taken to be the process of selection between a range of options, in order to
solve a problem and which results in an action. Some decisions are more complex than
others, and not all decisions have a right or wrong outcome, since the value of the outcome
will be defined by the perspective of those involved in the decision. In general terms there are
two approaches to decision making, analytical and intuitive and there are a multitude of terms
used to describe the alternate types (Salas et al., 2010). Most models of analytical decision-
making require conscious cognitive input, time and preparation in order to inform the
decision maker of the range of options available before a decision can be reached. The terms
objective, analytical, rational and normative are all associated with this form of decision
making and are used to describe models which follow a structured pathway. Objective
normative decision making assumes that there is a best decision to be made and that a process
of comparison and elimination will identify the best decision. Work in this area develops
analytical systems for decision-making. This type of decision making lends itself to
mathematical formulation and these models or systems can then be used to run computer
based decision making programmes for their own end or to support people in their decision
making. The alternative approach applies intuition. Dane and Pratt (2007) describe intuition
as an emotional unconscious response. Intuition in this sense can be related to ‘automaticity’
described earlier where routine functions are performed without conscious thought e.g.
experienced drivers changing gears when driving. In radiography practice this might equate
with the automatic selection of an appropriately sized image receptor by a radiographer
experienced in CR imaging. Betsch (2008) has identified 3 stages in the intuitive decision
process. In the first stage learning is stored in the long term memory. In the second stage the
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information is unconsciously recalled which results in the third phase, the generation of a
‘feeling’ that is used to inform decision making. These factors appear similar to the first stage
of automaticity “inevitable evocation” described by Kihlstrom (2008). It is clear though that
one must have prior experience or knowledge of the problem to have learned from it and

stored it in the long term memory.

Unintended bias can predispose the decision-making behaviour of the problem-solver to
select solutions to the problems in either conscious or subconscious problem solving. Bias in
this context is not intended to suggest the introduction of inaccuracies or incorrect decisions
but rather a tendency for a person to use one problem-solving method over another or to
always solve problems in a similar manner. Examples of unintended bias include priming and
anchoring. Priming occurs when information, experience, or other factors strongly influences
the problem-solving approach (Kahneman, 2011). Priming has long been recognised for
influencing outcomes, athletes use priming to improve performance (Todd et al., 2005),
others use priming in situations where they are uncomfortable to help boost performance and
control emotions, termed as “psyching myself up” (Senyshyn & O'Neill, 2001). It can be
seen that priming may subconsciously influence behaviour in problem solving. Priming in
problem solving can be as a result of environment, key words or concepts and beliefs
(Kahneman, 2011). The brain automatically and unconsciously associates these factors with
other knowledge and experiences which can bias problem solving. When completing word
problems, experiments have shown that having been exposed to the word “eat” the solution to
the word problem “s—p” i1s more likely to be answered as “soup” than “soap” (Kahneman,
2011). Recent work also suggests that movements can prime problem-solving behaviour,
when the problem setter swings their arms the problem solvers frequently incorporate a
swinging action to help solve the problem in engineering (Werner & Raab, 2013).
Recognition primed decision-making (Klein, 1989) is a long established concept which
identifies the influence of previous similar experience on behaviour. This work initially
considered the work of fire officers in emergency situations where they drew on past
experience to inform their actions in highly dangerous and time critical situations leading to
the development of a model of behaviour. There are acknowledged limitations of this model,
which relies upon the experience of the decision-makers and their ability to recognise their
own misunderstanding of a situation. There are also criticisms of recognition primed
decision-making research: further work needs to be done to develop research tools and

methodologies to investigate the link between cognitive activity and problem solving and to
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better demonstrate the validity of these concepts (Cannon-Bowers et al., 1996, Yates, 2001).
Recognition primed decision-making has three possible elements the first being a simple “if
this then” solution for situations the problem solver has encountered before. This element
links closely with the concepts of intuition and automaticity and the problem solver may not
be conscious of undertaking the decision process. The second element “if this is like this
then” suggests that the solution is modelled to fit similar previous experiences. The third
element “if this is like this then this might happen” models several scenarios and the problem
solver picks from the most appropriate. All of these elements of the model are context based
and are applied in a time pressured environment where the risk to health and property is high.
Therefore when the problem solver selects between the options available it may not be the
best option that is sought but the first option that presents an appropriate solution. This type
of approach to problem solving recognises that there may be no best answer but that an

appropriate answer is acceptable.

There are other forms of bias in problem solving (Myers, 1993) which are relevant to this
research including confirmation bias. Here the problem solver looks for information which
confirms what they believe. The representativeness heuristic is applied when people assume
that they understand the situation because it is similar to something else, a form of
stereotyping, (as with recognition primed decision making). If the situation is not similar and
they ignore important information, or use useless information by allowing it to have
significance in the problem when it does not, the application of the representative heuristic

demonstrates bias towards the use of useless information in inappropriate situations.

2.2.3. Step 3: Apply solution

This stage of the process is self-explanatory. It is at this stage of the process that the chosen
solution is applied to the problem. During this process as a result of further information the
selected solution may prove unsatisfactory and an adjustment is made, as noted previously
the adjustment often follows a similar pattern to the initial solution as a result of the

anchoring bias.
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2.2.4. Step 4: Evaluate outcome

Similar to the Newel and Simon (1972) problem-solving model McFall’s model (1982)
includes an evaluation phase which occurs after the solution has been applied and allows
reflection on the outcome to inform future actions and learn from the experience. This current
research into radiographer problem solving was not conducted to evaluate the outcome of the
problem-solving process. Each problem in this research has its own context and participants.
In order to evaluate the outcome the perspectives of the patient, radiographer and reporting
radiographer or radiologist would need to be considered. It is quite possible that these
perspectives would not be concordant as the patient and radiographer may feel that a decision
not to move the patient was appropriate but the reporter may feel it was an incorrect decision
as it did not result in an optimal image. It could be argued that the image produced in a
radiographic examination could be used for evaluation as two of the three stakeholders (the
radiographer and reporter) in the imaging process might base their decision on the
acceptability of the solution on the image. The patient however is not interested in the image
itself, they are interested in their diagnosis and they (as might the radiographer) will form an
opinion based on the discomfort of the examination. Certainly the radiographic image can be
considered an artefact of the examination as can the notes recorded on the computer system

following the examination however these do not represent the whole of the examination.
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Figure 4. Model of problem-solving theories synthesised from literature review above
related to the steps of the Newel and Simon model of problem-solving (1972)

Colours used to denote difference between approaches

Define the problem
may be conscious or subconscious process

Generate and evaluate solutions
may be conscious or subconscious

Apply solution

Evaluate outcome

2.3. Conscious and subconscious problem solving

While it is clear from the literature already reviewed that some processes are conscious and
others subconscious it is not clear when and why different levels of consciousness are
required. Rasmussen’s model (1983) and the work of Reason (1990) provide an explanation
of when more cognitive effort might be required in problem solving. Rasmussen (1983)
developed a model which suggests that a routine situation requires skills and little cognitive
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input to manage it, a less familiar task employs rules which require minimal cognitive input
and new situations require high cognitive input drawing upon knowledge to plan and problem
solve. He describes the response to routine situations as automated and smooth (skills based
behaviour), the next level (rules based behaviour) uses previous experience from similar
familiar situations to combine learned behaviours to solve the problem. Novel problems
utilise the most cognitive effort which requires a review of the aims and planning which
makes the problem solving a slow process (knowledge based behaviour). This model
compliments the work of Kahneman (2011) who suggests that the brain operates as two
separate systems, the first (system one) is fast, and intuitive, readily open to error and bias
and system two requires effortful thought and is slower. It should be noted that Rasmussen
(1983) acknowledges that differentiation between skills based behaviour and rules based
behaviour is difficult and is in part dependent upon the skills and experience of the problem
solver. Reason’s work (1990) is concerned with errors in problem-solving and how to
manage and reduce these. In order to do this he considers how problems are solved in order to
identify how errors occur. His work helped Embrey (2007) develop the continuum between

conscious and automatic behaviour illustrated in figure 5.

Figure 5. Embrey’s continuum between conscious and automatic behaviour, 2007
(based on Reason 1990)

Knowledge-Based Conscious

Improvisation in unfamiliar environments
No routines or rules available for handling situation

!

Rule-Based

Pre-packaged units bEhavior released when
appropriate rule is applied:

IF the symptoms are X THEN the problem is Y
IF the problem is Y THEN do Z

{

Skill-Based

Automated routines requiring little conscious attentio

e |t can be noted that rule based behaviour draws on the same concepts as Klein’s
recognition primed decision-making (1989) with simplistic “if ...then” rules applied
and can be linked to the sensory memory retrieval suggested by information

processing theories.

24



It can be surmised from this model that as experience increases, skills and rules accumulated
increase and less novel situations are encountered, this is why situations become routine and
solutions to routine problems easier to find. It seems possible that experts appear intuitive
because increased experience has allowed the development of more rules, tacit knowledge
and skills which reduce the observer’s ability to differentiate between skills and rules based
behaviour. Rasmussen (1983) also tells us that if the problem solver cannot explain what they
did it is likely to be a skills based level of function. Benner (1984) draws on her nursing
experience to inform us that experts in practice find it difficult to explain their actions since
they are subconscious and skills based. Benner’s work suggests five stages of clinical
competence describing the journey from novice to expert. While considered seminal,
Benner’s work has been deliberated by Gobet and Chassy (2008) and is thought to provide
too simplistic an account of a complex context and does not sufficiently reflect analytical
problem solving (conscious) in what she considers to be intuitive problem solving. Much of
the literature describes an increased cognitive input required for complex problem solving
(Embrey, 2007, Hardin, 2002) while Benner (1984) describes this as intuitive.

2.4. Personality in problem solving

Rasmussen (1983) tells us that the skills and experience of the problem solver can affect their
approach to skills based and rules based problem solving but other factors can also affect a
problem solvers approach. Morera et al. (2006) describe differing approaches to problem
solving: positive problem orientation, negative problem orientation, rational problem solving,
impulsivity/carelessness style and avoidance style. People exhibiting positive problem
orientation approach problems in a positive way, confident that they can solve them with time
and effort. Conversely a negative problem orientation indicates that the problem solver finds
problems challenging and lacks confidence in their ability to solve problems. Rational
problem solvers have an effective systematic approach to the process; they identify potential
difficulties, set appropriate goals and identify a range of options by carefully selecting the
most appropriate solution. Impulsive/careless styles use quick, ill thought through and
incomplete processes to identify a narrow range of solutions. As the name suggests an
avoidance style means that problems are ignored in the hope that they will resolve, or the
responsibility for the problem is shifted to somebody else. This research did not gather data
about the personality types of the radiographer informants although some personality traits
were identified. At present very little is known of problem solving in radiography practice
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and a general understanding needs development before more detailed concepts such as

personality can be explored.

2.5. Problem solving in clinical practice

Real life problem solving has been given different names in the field of psychology (real
world, social, (D’Zurrila & Nezu, 1982)) and this is also the case in clinical practice where
the terms, clinical judgement, clinical reasoning, critical thinking and clinical decision
making are used interchangeably amongst the professions (Levett-Jones et al., 2009). This
mixed approach to naming the concept makes review of what is known complex. It was
decided to review literature from the two professions with the most significant research and
publications in this area: nursing and physiotherapy. When writing a review of current
understanding Banning (2008) identified more than a thousand articles considering problem
solving in nursing. It was not possible to review all this literature and thus publications which
added to the theoretical understanding of clinical problem-solving and papers which
investigated problem solving in the triage setting were selected to help inform this research.
The triage setting was selected as this environment is similar to that in which the trauma
radiographer works i.e. dynamic and time pressured. Radiographers and triage nurses work as
a team to provide the fastest most accurate diagnosis for a patient who has sustained a

trauma.

2.5.1. Problem solving in nursing

Some nursing professionals have been researching the problem-solving process since the
1950s and have developed a concept known as the nursing process; a five step model of
problem-solving which incorporates assessment, diagnosis, planning, implementation and
evaluation. Lipe and Beasley (2004) have successfully mapped this process against
recognised models of problem-solving. The nursing process has been criticised for its linear
approach to problem solving (Walsh, 1998) notwithstanding this the attraction of a
standardised, documentable approach to the problem has meant that it is still in use today
(Murphy, Williams, Pridmore, 2010) with some work having been undertaken to develop it
into a six stage model with the incorporation of “outcome identification” (Alfaro-LeFevre,
2009). While a model has been developed there is still a call to understand the cognitive
processes employed in nurse problem solving (Harbison, 1991, Banning, 2008). This will be
considered first.
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In 1997 Taylor conducted a study into nursing problem solving in the clinical setting. This
study employed observation and interview methods to gather the data. The research
conducted used an information-processing model to provide structure for the gathering and
interpretation of the data. As noted previously this approach could be criticised for its lack of
attention to the context, emotions and motivations of the research participants. The results
described a “diagnostic reasoning” process a term loaned from medical practitioner research.
The process has similar elements to the problem-solving models described earlier in this
chapter. The results suggested that “pre encounter data” (information gained about the patient
before meeting the patient) was used to help inform the problem-solving process and to focus
on the information that was relevant to the problem in hand. Cues were then used when
working with the patient; novice practitioners missing cues which more experienced
practitioners accounted for and acted upon. When discussing cues it was noted that
experienced staff had routines in place which saved time. These could be equated with the
rules based behaviour proposed by Rasmussen (1987) but this link was not explored as the
concept of intuition was not considered to be sound or legitimate by this author. This is likely
to be related to the year this paper was published as although Benner (1984) had discussed
expert intuition, the notion of intuition was only being tentatively explored in nursing
literature at this time. Other findings suggested that hypothesising solutions to the problem
occurred at the same time as cues were being gathered and that gathering together of similar
ideas, solutions or concepts “chunking” is conducted in the short term memory allowing it to
hold more data and to allow quick actions but it is not clear how this information is derived
from the interview and observation data. Perhaps this is due to Taylor’s interpretation of the

data in relation to the information processing model but this is not explicitly stated.

In 2000, Taylor continued her work in this field by conducting a review of problem-solving
publications in nursing. Taylor acknowledges that this is a little explored field of practice and
that most research in this area had been conducted using simulation and replication rather
than real life practice and therefore noted the limitations of these theories. Rather than
reviewing problem-solving models she explored several theories of problem-solving in an
attempt to identify shared concepts which could be used to develop a model applicable in a
range of clinical settings by a variety of health professionals. The rationale for the selection
of theories to consider is unclear as she includes a theory which is mathematical and could
not be applied in practice as it does not include behaviourist or cognitive theories. Her work

concludes with an acknowledgement of some similarities in problem-solving theories related
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to solution generation and testing by further questioning and cue seeking from the patient.
She also acknowledges that clinical problem solving uses inductive reasoning rather than
deductive reasoning thus acknowledging the perspective of the individual problem solver in
the process.

Seven years later Banning (2007) conducted a review to investigate clinical problem solving
in nursing using information processing, intuitive-humanistic and a clinical decision-making
model. At this time there was an established understanding of intuition in problem solving
and Banning explains this in her work. The clinical decision-making model was developed by
Oneill et al. (2005) following extensive work in this field from 1995-2005 and was based on
a computerised decision support system developed to support inexperienced staff. This model
is a hybrid of the hypothesis generation of information processing and intuitive problem
solving (Oneill et al., 2005). The review is not critical rather it presents an overview of the
current understanding of nursing problem-solving models. It provides a useful overview and
summary of what was known in 2007 but adds no new knowledge and suggests that the

theories need to be tested in applied settings.

In 2011 Lamb and Sevdalis conducted a literature review of nurse decision-making as part of
the problem-solving process. Their review tells us that decision-making in nursing is under
researched and that decision-making is a complex process involving psychology and
sociology. They also note that exploration of decision skills can be complex requiring
quantitative and qualitative studies. The paper summarises the variety of research methods
and the areas they are used to investigate. The paper suggests that the key areas for
investigation should be used to help develop educational tools to improve the decision
making of inexperienced staff. It also makes an important point about the increase in team
decision making and the requirements for multi-disciplinary team (MDT) decisions. This is
particularly relevant in radiography where inclusion in MDT meetings is increasing as
radiographer practice is advancing (Royal College of Radiologists and Society and College of
Radiographers, 2012). Team decision making is not the focus of this research but it may be

uncovered in the research process.

It can be seen from the works discussed above that the nursing profession has been
considering the skills needed for problem solving for some time and has developed several
theoretical models which might applied in the clinical setting. These theories will be

considered further by examining their application in practice.
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In 2001 Gerdtz and Bucknall conducted an observational study of urgency assessment in an
Accident and Emergency department, a dynamic setting for nurses’ problem solving and
decision making. In this study nurses triaged patients to determine how urgently they needed
to see a doctor. This study employed a structured observation, using a 20 item instrument to
gather data related to how many decisions were made and a range of nurse and patient factors
e.g. gender, length of experience (nurse), mental state (patient). This tool allowed statistical
analysis with frequencies and percentages calculated. The data recorded what happened but
failed to record why things happened, the underpinning rationale and cognitive processes
were not captured due to the design of the study. Key findings from the paper suggested that
many subjective factors influenced the decision making of the nurses but these were not
captured by the instrument. The data collection instrument did not help the authors to
understand why physiological assessment was not conducted on every patient. This study
added little to the knowledge of how decisions are made but added information about some of
the factors nurses consider when making decisions e.g. limb observation and neurological

tests, and how long that process takes them.

Review of this study suggested that the use of research instruments and statistical analysis
would not provide a valuable insight into radiographer problem solving in the clinical setting
because it did not explain why or how decisions were made but was useful in indicating that a
wide range of factors are considered when assessing patients in triage some of which are

subjective.

In 2006, Andersson, Omberg and Svedlund conducted an observational study of the factors
considered by nurses when making decisions in the triage setting. Their method employed
short interviews following the observation which were used to question the nurses about their
decision-making priorities. The paper considers many factors which influence decision
making for nurses but a key area of interest for this research was their discussion of the
assessment of the patient. Nurses gathered information about the general condition of the
patient, about the duration of the patient condition or assessment of its changes within a time
frame, and they also assessed threat to the patient (from their illness/injury) using intuition
and knowledge to form this judgement. Nurses also assessed pain using a visual analogue
scale, they used other test results (bloods, oxygen saturation, and blood pressure) to inform
their decision and they conducted a physical examination of the patient looking for mobility,
swelling and position. Importantly these are all factors a radiographer might consider when

deciding how much to move a patient for an imaging examination.
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In 2003, MacGeorge and Nelson conducted a study to evaluate whether experience
influenced decision making in the administration of positive pressure oxygen therapy in the
emergency setting. This retrospective study used non-experimental correlation to compare
data on past cases to explore the research question. MacGeorge and Nelson suggested a trend
in the findings, which indicated that nurses with more experience acted more quickly in their
decision-making, positively influencing patient outcomes. The authors concluded that there is
a need to improve education to facilitate prompt decision making in the practice setting. This
study was not assessing the overall experience of the nurses rather it considered their
experience in the triage setting, concluding that those with more triage experience acted faster
based on their subjective observations of the patient. This concept maps well with cues
described by Taylor (1997) and Rasmussen’s (1983) concept of knowledge and rule based
problem solving.

Similarly in 2006 Goransson, Ehrenberg, Marklund and Ehnfors conducted a study to
evaluate whether varying characteristics influenced the decision-making skills of nurses in
the triage setting. They used a number of piloted simulations to measure the accuracy of
urgency assessment by nurses with a range of experience and background. This was a
quantitative study which used statistical analysis to measure accuracy and to correlate their
findings with the demographic data related to the participants. They found only one
correlation within the figures which suggested there was a link between appropriate clinical
experience and accuracy, not length of experience or age of participant. It is important to note
that it was not general nursing experience that was key but experience of working within that
sphere of practice. They suggest that these findings are similar to other studies in this area

and that further work is required.

These papers describe something of the theory of nursing decision-making and the types of
problem solving applied, the value of experience within specific areas of practice and the
information considered by nurses when problem solving. Problem solving in physiotherapy

practice will now be explored.

2.5.2. Problem solving in physiotherapy

Physiotherapy researchers have been discussing problem solving and clinical reasoning since
the 1990s. In 1993 Terry and Higgs considered how to improve the clinical reasoning and

decision-making skills of physiotherapists through education, in response to the increasing
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autonomy of physiotherapists. They defined clinical reasoning as the cognitive and decision-
making skills needed in practice. As recognised by works considered earlier Terry and Higgs
(1993) suggested that the development of problem-solving skills needs a sound base of
knowledge, both academic and experiential but also suggested that good patient
communication skills are required to facilitate information gathering. Their work discusses
information gathering as a dynamic and key component of problem-solving. This maps well
with the concept of cues from nursing (Taylor, 1997). Although they do not discuss decision
models there is an implication that they are describing analytical decision-making. As with
early nursing work this may be due to the lack of understanding of intuition at this time.
They also suggest that clinical staff may use methods and techniques that they have used
successfully previously, which could be recognition primed decision-making (Klein, 1989) or
knowledge/rules based problem solving from the work of Rasmussen (1983). In order to
improve education in these skills they suggest the use of problem based learning and practice

in the clinical setting.

In 2006 in their two part paper Chipchase and Prentice discuss patient mobilisation using
physiotherapy decision making in the acute setting. The paper reports the findings of an
ethnographic research project to identify the elements contributing to mobility decision
making. Similar to the nursing studies the findings of this work indicate that physiotherapists
use patient history and background, information from observations of the patient’s
presentation, both physical and psychological, and information received when moving the
patient to assess patient mobility. These are factors which could readily be assessed by
radiographers when deciding how much to move a patient and are important factors for

consideration in this research.

In 2008 Smith, Higgs and Ellis acknowledged that while there is literature related to problem-
solving within other disciplines of physiotherapy there is limited work related to problem-
solving within the field of cardio-respiratory physiotherapy. They suggest that
physiotherapist decision making is more complex than initially considered and needs further
evaluation. The researchers used observation and interview to gather data in the clinical
setting. They found that problem solving varied and was dependent upon the complexity,
dynamism of the situation and practitioner experience. ‘Routine’ decisions were made when
cases were not complex, held little uncertainty and outcomes were predictable. More complex
decisions required more cognitive activity with comparisons, risk analysis and

experimentation. This type of decision appears to map with analytical rather than intuitive
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decision making which is concomitant with the work of Embrey (2007) and the continuum he
developed in the previous year. Further complications in patient cases saw physiotherapists
seeking support with their decision making from colleagues and members of other
professions.

Building on her earlier work in 2008 Higgs, Jones, Loftus and Christensen edited a book
‘Clinical reasoning in health professions’ which summarises the findings of research
conducted in physiotherapy problem- solving. The book has several chapters related to
decision-making and also has a chapter dedicated to how best to conduct decision-making
research. The book provides a comprehensive overview of what is known about
physiotherapist decision-making and applies it to more generalised practice for other health
professionals. The authors discuss collaboration with the patient and the patient’s
contribution to the decision process. This does not apply directly to radiography due to the
nature of the profession. Radiography is a diagnostic profession, the patient has limited
options, either to have the recommended examination or not. Patient collaboration is not
considered in this research other than the ability of the patient to comply with the
radiographers’ direction for positioning. Higgs et al. (2008) provide an insight into the
practice models of physiotherapy and discuss the philosophy of models of practice. They
suggest that the profession follows the medical practice model and discusses this in the
context of the work of Habermas (1972). While providing an insight into the way a
physiotherapist might perceive their role in the care of the patient and their approach in this
respect it does little to describe what models of clinical reasoning (problem solving) are

applied in practice.

2.5.3. Radiographer problem solving and decision making

Radiography is generally regarded as a profession steeped in positivism with its limited
research activity having a quantitative focus until recent times (Curtise & White, 2005). As
Schon (1983) suggests, professions based in positivism are more concerned with technical
rationality, the learning and development of profession specific knowledge, than the concept
of skills needed to apply the knowledge. Positivist professions find the concept of skills being
knowledge “uncomfortable”. They are more concerned with the acquisition of facts as

knowledge than how the knowledge is applied in practice.
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Foulcault (1975) discussed the idea of knowledge and power as a difficulty in the medical
profession and identified the concept of the “medical gaze” or “clinical gaze”. This notion
described the way in which a doctor used their knowledge and power to separate the ailment
of the patient from the person themselves. Using the “clinical gaze” draws upon the
knowledge of the doctor and their observations of the patient to understand their illness. This
is thought to dehumanize the patient and fail to foster “patient centred” care. Radiography as
a profession developed under the auspices of the medical profession (Price, 2001) and may
have adopted this reductionist approach in its practice with their primary focus being

production of a diagnostic image rather than patient care.

Research conducted by radiographers in the field of radiography has chiefly been of an
empirical nature concerned with radiation dose and image quality. Limited attention has been
paid to those skills which the radiographer employs to support the technical acquisition of
images with the lowest dose. Extensive searches of three data bases (SCOPUS, ISI Web of
Knowledge, and Google Scholar) have identified very few relevant papers related to the
process of clinical problem solving in radiography. Searches were conducted within
SCOPUS, Web of Knowledge and Google Scholar as it is considered that a search of these
databases would identify any literature produced within this field and research has suggested
that each of these databases have their own strengths in terms of article dates and topics.
Using all three ensured the best potential retrieval rates (Fingerman, 2006, Bakkalbasi, Bauer,
Glover & Wang, 2006)

Boolean logic (Harvard, 2007) was used to help derive the terms used to search for articles
related to radiographer problem solving and decision making. It was also necessary to
consider the American term for a radiographer and so included ‘radiology technologist’.

Search terms used were:

Rad* AND clinical AND decision OR judgement OR reasoning process OR problem solving
Rad* AND decision OR judgement making OR reasoning process OR problem solving
Clinical AND decision OR judgement making OR reasoning OR problem solving in rad*

Date settings were broad to include any papers written since the 1970s, before the earliest
physiotherapy publications in this field, in order to gather as much information as possible

and ensure none were missed.
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These searches identified several genres of papers which were not relevant to this research
many of which were related to the decision to refer a patient for imaging or signal detection
theory used to analyse image quality. Very few papers related to this area of research were
identified and none which addressed problem solving in this specific area of clinical practice.

Some papers related to radiographer decision making were retrieved.

The earliest work which discussed radiographer decision making was produced by Bowman
in 1995, “Decisions made by radiographers when working on call in an accident and
emergency imaging department. An evaluation of the modes of decision-making used by
radiographers as part of their radiographic clinical practice using participant observation”.
This title suggests that it would provide useful information in relation to radiographer
decision making in the clinical setting, as well as information describing a potential method
of examining this area of practice. Unfortunately even direct contact with the author failed to
retrieve this article, which was published in a journal 20 years ago, it was in print for a short
time with only 4 issues produced. It is not available electronically. Bowman continued to
research in this field and produced a second article in 1997.This paper while still considering
decision-making had a more narrow focus than his earlier work; examining the evaluation of
the acceptability of radiographs. In his introductory paragraphs Bowman discussed the
difference between judgements and decisions. In this section he describes the concept of
judgements as a scale of acceptability between two points on a continuum. Unfortunately this
unfamiliar concept is not supported with academic references and it has not been possible to
identify this definition in the problem-solving literature review, as a result it is unclear how
he reaches this conclusion. The concept of value assignment where numerical grades are
awarded on a continuum (similar to a Likert scale (1932)) has strong associations with
analytical decision making where a low or high value could indicate a correct outcome and
allow selection of a best outcome. The discussion of this unsupported concept early in the
work suggests some unintended bias towards analytical problem solving. This suggestion is
furthered by Bowman'’s literature review which provides a much shorter and more negative
review of intuitive decision making in comparison with analytical decision making. While
this criticism should be noted it is important to recognise that the concept of intuition was not
fully understood and described in the literature at the time Bowman was writing this paper.
There follows the outcomes of the study which are presented using an analytical framework.
There is no explanation of how the study was conducted other than a brief mention of

‘observation’. This lack of detail is a common criticism of qualitative studies (Lundgren-Lane
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& Salantera, 2009) and is not helpful to others considering similar concepts and wishing to
replicate studies. The results provide an analytical approach to illustrate the various factors
radiographers consider when deciding whether to accept or repeat an image. The work
presents a decision tree with elements combining to inform the decision process. The
elements are scales of tolerances that the radiographers have decided upon themselves and
are based on their individual education and experience which he terms “encapsulated
knowledge”. This appears to be comparable with the rules based behaviour suggested by
Rasmussen (1983) but despite rules based behaviour being an earlier insight it is not
discussed in Bowman’s work. The analytical model presented demonstrates a step by step
process typical of decision aids developed using an information processing model which
assumes that steps are sequential and does not reflect the potential parallel processing
conducted by the human brain (McLeod 2008). Bowman goes on to discuss what happens
when staff seek support with decisions from colleagues. He considers staff to be requiring
support and advice in reaching a decision but does not consider the emotional context of
support as suggested by Zeleny (1982). Asking colleagues for support and advice is an
interesting concept as seeking the opinion of a colleague who was not present when the
examination was conducted will have a direct influence on the third stage of judgements that

Bowman describes, where the decision maker considers the contextual environment.

There is a wealth of research literature which discusses consensus decision-making and
‘group think’ (Janis, 1972, Hogg & Vaughan, 2008).Work in this area suggests that those
involved in this type of decision-making are often more concerned with reaching a consensus
of opinion and may thus not use rational decision making. “Group think” work has a direct
relation to that of Bowman since he suggests that radiographers seek the opinion of others to
support their decisions and the desire for a consensual decision may over rule the

radiographer’s initial decision to accept or repeat the image.

Bowman notes that despite devising a quantitative model, observations have suggested that
radiographers use intuitive decision making. The conclusion of the paper suggests that the
profession needs to provide direction about which decision model should be used in practice.
It could be argued that there is no best way for a practitioner to make decisions since these
processes are influenced by experience, context, personal preference, personality and the

problem itself. Bowman himself acknowledges that intuitive decision making can be as
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accurate as analytical problem solving but analytical processing is time consuming and not

best suited to a fast paced clinical environment.

In 2000 Prime and Le Masurier studied radiographer decision making using “think aloud”
techniques. In comparison with Bowman’s work this study employed a clearly explained and
well recognised methodology “think aloud” (Ericson & Simon, 1993). Fifty six radiographer
participants with varied lengths of experience observed a pre-recorded video of a clinical
examination and were asked to comment upon the activities of the radiographer in the
scenario as the activities were undertaken. The whole examination was reviewed rather than a
specific element of the examination and thus provided an overview of all aspects of the
examination. The data was analysed using coding of themes within the data and examples of
comments were included. Of particular interest to help inform this current research were
comments about the order the examination was conducted, comments about the role of the
radiographer in questioning the patient (the participants did not appear to approve of this) and
one comment about how the radiographer touched the injured body part with the research
participant suggesting that they would be reluctant to touch the injury site. Another
interesting theme was that the participants felt that they would not have had as much time in
practice to chat to the patient as the radiographer in the recorded scenarios did. This lack of
time may be an influencing factor on decision making. The study had collated detailed
information about the participants but could not correlate any of the factors to the frequency
of coded data. The authors critique their methodology and suggest that further studies should
be conducted in practice. The research indicated that a radiographer groups knowledge
together in order to aid decision making using “encapsulated knowledge” drawing on
Bowman’s work (1997) to inform this. The lack of correlation between experience and
encapsulated knowledge was also considered to suggest that radiographers move quickly
from a novice state to other points on Benner’s stages of expertise (1984). The work
concludes with the suggestion that radiographer decision making is unstructured and does not

draw on peers, or protocols.

In the following year Baird and Wells (2001) were discussing the development of a computer
based case study teaching package. The paper discusses the difficulties students have in
making links between theoretical knowledge and clinical practice. The case studies they
developed were designed to encourage students to problem-solve and make decisions in the

way that clinicians would in practice. Having reviewed the case study material students were
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expected to develop an action plan which they submitted to an expert for review and
feedback. Of particular interest is the wide variety of evidence the students required to
provide them with enough information to problem solve. The designers of the programme
included, letters and documents, patient scenarios, audio-visual scenarios, procedural
scenarios, and conversations. Although not the intention of the designers/authors these
elements implicitly indicate the wide variety of information sources that radiographers draw
upon to problem solve and decision make. The authors piloted their tool and evaluated the
tool with the students. Interestingly while liking the tool and feeling that it is valuable they
asked for longer to solve the problems. This might suggest that these novice radiographers do
not have sufficient experience to draw upon and have not developed knowledge or rules
based problem-solving skills (encapsulated knowledge —-Bowman, 1997) and were relying on
slower and more methodical analytical processing to solve the problem. The article cites a
student comment about previous experience. The authors use this to demonstrate that the
students are making links with practice but from the perspective of this problem-solving
research it contains a different message about experience informing practice. The student
says “The cases were useful-especially if one had covered the topic while on clinical
visits...... If you had already done it the case was easier and if you hadn’t there was a lot to
learn...”. This quote suggests that even having had some clinical experience in a relevant
area makes problem solving less difficult, having limited experience has allowed the student
to know what to do. This is consistent with the findings of Prime and Le Masurier (2000) and
Goransson (2006).

In 2004 Lam, Egan, and Baird investigated how additional information gathered by
radiographers might influence the clinical decision making of radiologists. They employed a
structured template, which the radiographer completed, this was then given to the radiologist
to help inform the diagnostic reasoning of the radiologist reporting the image. As part of the
study the radiographers were required to comment upon the adequacy of the clinical histories
provided and to report any changes to their clinical decisions based upon the completion of
the template. The results suggested that 20% of the request cards were inadequate either as a
result of a lack of clinical information or illegibility. Interestingly in 18% of the cases the
gathering of additional information resulted in a change in the radiographic examination. For
example in one single case the additional information gathered changed the projections
obtained, adapting one and including an additional projection, and decreased the radiographic
exposure when it was discovered that the patient was osteoporotic. It can be seen that
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gathering additional information had an impact on the problem solving and decision making
of the radiographers. This is interesting as in the study conducted by Prime and Le Masurier
(2000) the participants appeared to disapprove of the extended questioning they observed but
this study suggests that there are benefits to extended questioning. The radiographers in this
study felt that the additional questioning improved their relationship with the patient but
acknowledged that the additional questioning extended the examination by 2-3 minutes
potentially delaying patient examinations, the same argument used by Prime and Le
Masuriers’ participants. The work concludes that additional information gathering is
recommended as it improves patient care and diagnosis and goes on to recommend that
radiographers should be trained in patient history taking and interview skills. Little progress

has been made on this to date.

In 2008 Larsson, Lundberg and Hillergard investigated radiographers’ knowledge in image
production. This study is structured around Blackler’s theory of knowledge (1995). Blackler
based his work on that of Collins (1993). Blackler tells us of 5 types of knowledge:
embrained, embodied, encultured, embedded and encoded. Embrained knowledge is practical
high level knowledge (knowing that) which may be tacit, embodied knowledge is socially
acquired practical knowledge developed in a social setting (knowing how), encultured
knowledge is a shared social understanding, embedded knowledge is subconscious and
related to routines, roles and procedures, and encoded knowledge is information stored as
signs and symbols. Three elements were considered for this study; embrained, encoded and
embodied knowledge. Embrained knowledge equates with declarative knowledge (Rittle-
Johnson & Koedinger, 2005) and embodied knowledge equates with procedural knowledge
(Bisanz & LeFevre, 1990) as discussed earlier in this chapter. This study employed
ethnography to investigate the types of knowing demonstrated in radiographers’ clinical
practice in the trauma setting using both semi-structured interviews and observations to
gather data. The study found evidence of all three elements of knowledge in the
radiographers’ practice used at different points in each examination. The work also identified
when the radiographer is working as a “routine actor” or as a “reflective actor” the latter
implying a level of cognitive engagement not required for routine practice. In their
conclusion the authors also recognised that using cognitive skills is not related to experience

but is related to personality and the department working practices and therefore will differ.
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In the same year (2008) Andersson, Fridlund, Elgan, and Axelsson, published their paper
investigating the balance between nursing skills and technical skills in radiographic practice
“Radiographers’ areas of professional competence related to good nursing care”.
Radiographer training in this region of Europe is closely allied with nurse training and
radiographers are considered to be radiography nurses in Sweden which is not typical of
radiography in the UK and may explain the authors’ interest in the more caring aspect of the
radiographers’ role. The paper investigates the dual roles undertaken by the radiographer in
caring for the patient while operating the technical equipment required to image the patient.
The paper introduces the concept of professional competence and explains this as the
knowledge and skills required to undertake the task, some of the knowledge being gained
when learning from experience. As previously identified these are important concepts in
relation to this current research. Caring is defined as something which demonstrates empathy
and respect while empowering the patient. Their study was conducted using semi-structured
interviews and written reports of fourteen participants who were asked to describe incidents
related to nursing care which were significant to them or their practice, a qualitative approach
known as Critical Incident Technique (Flanagan, 1954). Significant events could be
successful or difficult situations encountered in practice. The study identified two forms of
nursing care, “direct” where contact with the patient was required and “indirect” care when
no contact occurred. Four elements of direct care were identified which encompassed
communication with the patient, performing the examination, demonstrating empathy with
the patient and monitoring the patient and acting on their behalf. The four elements of
indirect care identified were organisation, ensuring quality (including equipment checks),
appropriate image production and storage and collaboration for the purposes of information
sharing and education and are chiefly management elements of the examination. Directly
related to this research, was “direct” care where the work suggests that the radiographer
needs to be able to assess the patients’ ability to undergo the examination using their
physiological knowledge and to draw on experience when examinations required adaptation
but the study does not explain how this might be achieved. The study also emphasises the
importance of communication with the patient to improve their experience of the
examination. It goes on to conclude that the balance between achieving the technical images
required and caring for the patient can provide a difficult and ethically challenging situation
for the radiographer but does not provide advice in relation to this and goes on to suggest

further research is need in this area of radiographer practice.
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In 2014 Lundvall, Dahlgren and Wirell, reported the findings of their phenomenological
study of the “radiographic process”. The study was conducted using interview and
observation of radiographers performing general radiography, computed tomography (CT)
and magnetic resonance imaging (MRI). The results suggested that radiographers employ a
three stage process in order to conduct an examination: planning the examination, producing
the images, and evaluating the examination. They expand upon the planning of the
examination by explaining that it includes examining the referral request, observing and
questioning the patient to gather additional information, assessing the patients’ ability to
comprehend and finally attending to safety issues. It is not clear whether these elements of
planning are conducted in the order presented or if they occur simultaneously though the
description suggests it is sequential. However this may not be the case as it might be assumed
that safety issues could also be considered when reviewing the referral request. In their
discussion of producing the image the authors briefly mention ensuring the patient is
positioned correctly and safely but do not provide the detail of how this is achieved. For CT
and MRI imaging it is important that the patient can maintain their position during
examinations which will last minutes and this is acknowledged when the participants
communicate with the patient to explain that while the position is uncomfortable it is
necessary to remain still to achieve good image quality. The work is concluded with a
discussion of several aspects of the findings the most significant of these, in relation to this
current research, are that the radiographers feel able to visualise the projections before
conducting the examination to help them position the patient safely and that establishing the
patients’ co-operation is important for patient care and positioning but it is not clear how this

is achieved.

In 2015 Nightingale et al. discuss mammographer problem solving and decision making in
breast compression for mammographic examinations. This study reviewed data gathered
previously from focus group and individual semi-structured interviews as part of a
phenomenological study. A thematic analysis of the data revealed a seven stage problem-
solving and decision-making process which maps in part with the process described by
Lundvall, Dahlgren and Wirell (2014) but provides greater detail within each phase of the
problem-solving process. Of relevance to this current research the work describes the
assessment of the request card for information relevant to the examination (pre-encounter
data- Taylor, 1997) their impression of the patient when they meet them and the subsequent
factors which influence the process as they undertake the examination ( cues-Taylor, 1997).
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This work also attempts to map some of the radiographer behaviours with existing problem-
solving models. The work concludes with the suggestion that this model could be transferable
to other areas of radiographer practice and complex problem solving should be examined
there.

2.6. Summary of the chapter

This chapter has described the complex nature of problem-solving and investigated what is
required of each step of the problem-solving process. It is clear that there is a wealth of
literature published which explains the problem-solving process from many theoretical
perspectives. Applying this knowledge to other health professions it can be seen that there is
good understanding of the process with some professions having developed their own
models. In nursing the “nursing process” is a well described six stage process which despite
its acknowledged limitations is used in everyday nursing practice. Having developed their
model nurses have started to investigate the knowledge and skills required to undertake the
processes. These studies have revealed that nurses gather a large amount of information about
the patient to inform the process before they meet the patient (pre-encounter data) and during
their time with the patient (cues). Investigation also revealed that experienced staff use rules
based problem solving and that they acted more quickly in practice when they were

experienced within that field of practice.

Physiotherapy research suggests the use of analytical and intuitive problem solving,
describing some well recognised models. Physiotherapy studies also discussed the
information gathered to inform the process and discussed the cognitive engagement required

in more complex problems.

In radiography, the review of the limited papers available suggest that similar to other health
care professions radiographers use intuitive problem solving in practice and that clinical
problems are solved quickly. Although analytical problem solving is discussed it is not seen
in practice. Radiographers appear to demonstrate rule based problem solving and gather
information about the patient prior to conducting the examination. It is also noted that some
information sources can be inadequate (request cards). The review also suggests that
radiographers may gain experience quickly helping them to problem solve in clinical

practice.
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Many of the publications from practitioners from all the professions considered criticise the
experimental nature of much research in this field and later studies are conducted in the
clinical setting using observation and interview to help understand the problem-solving
process. This current research was conducted in the clinical setting in order to gain an

understanding of actual practice.

Many of the studies of radiographer practice reviewed the whole scope of radiographic
examinations which provide a general overview but little depth of understanding. It can be
seen that little is known of the detail of problem-solving in general radiography (and other
professions) with most publications suggesting further work in this field. While an overview
is helpful more detail is required to provide a depth of understanding. This unique research

investigated an element of the trauma examination in depth.
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Chapter 3. Methodology

3. Introduction

This chapter will provide theoretical debate about research methodology and methods. A
methodology is the process used and rationale for selecting various methods to conduct the
research (Guba, 1990). A research method is the tool or tools used to collect and analyse the
data (Kumar, 2005). This chapter will outline the methods used for this research and provide
an academically reasoned rationale for the selections based upon the aim of the research and
the stance of the researcher. The chapter will provide more detail of what was examined and
the rationale for its inclusion. It will discuss the ethics of research and the tools used to

consider the quality of research and to ensure research rigour.

3.1. Research paradigms

The Oxford online dictionary (http://oxforddictionaries.com/definition/english/research)
defines research as “the systematic investigation into and study of materials and sources in
order to establish facts and reach new conclusions” a similar description to that given by
Kumar (2005). In this definition one of the key elements is the inclusion of the word
“systematic” without inclusion of this concept a study is not considered to be research and
this is echoed by many authors who provide a definition of research. In order to ensure that

research is systematic a framework must be developed.

To conduct research the researcher must first select a topic and then identify the research
paradigm. The paradigm should be selected as best suited to answer the question posed. A
research paradigm tells much about the nature of the study and those undertaking the
research. It includes more than a method; it includes assumptions about how the researcher
sees the world, how they think knowledge is constructed, how they believe research should

be conducted and what is considered to be proof (Creswell, 1998).

According to Guba (1990) each research paradigm has three elements: ontology,
epistemology and methodology. Ontology is how the researcher perceives knowledge. This
incorporates an understanding of what knowledge, truth and reality are. Epistemology is
concerned with the relationship between the researcher and the knowledge. In some instances

the researcher sees themselves as separate from the generation of knowledge and some as an
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integral part of the process. Methodology is the process selected to allow the researcher to

find the knowledge.

Research paradigms have evolved and changed throughout the years. Research originally
conducted was constructed in a positivist paradigm. Positivism is based in rationalism, a
philosophy which proposes that man learns as a result of his ability to reason (Kumar, 2005).
Positivism considers that true (correct and accepted by all) facts exist (ontology). Using a
deductive approach the researcher plays no part in construction of this knowledge- the
knowledge was waiting to be found (epistemology) and experimental and numerical studies
will uncover the truth/knowledge (methodology). This type of research aims to test theory
and usually relies upon large amounts of narrowly focused statistical data to prove the new
knowledge or test a theory or hypothesis. An emphasis is placed on validating the research
findings by removing the researcher from the research and by generalising the findings
(Scotland, 2012). It is typically known as quantitative research.

Denzin and Lincoln (2003) describe how from the positivist paradigm, a post-positivist and
other research paradigms developed. They refer to times/phases at which these paradigms
developed as the “seven moments” of qualitative research. These seven moments have
resulted in a wealth of research paradigms, the first of which being post-positivism. This
paradigm emerged from positivism and has a similar ontological and methodological
approach but acknowledges that ontologically it is not possible for researchers to fully
understand and see the truth. Its chief difference is in its epistemological acceptance of the
concept that the researcher must impact upon the research. This approach suggests that
objectivity in research cannot be achieved and researchers adopting this paradigm use many
approaches to validate their findings using a variety of methods to “triangulate” their data
(Guba 1990, Scotland, 2012). Some degree of triangulation was applied to this research.

Following post-positivism other paradigms emerged. Two other commonly applied
paradigms are Critical Theory and Constructivism (Guba, 1990). Critical theory is a form of
research which aims to identify inequalities in social and cultural situations. Critical theory is
applied to feminist, social, political and ethnicity research and aims to bring about change.
Constructivism acknowledges that while the world exists independent of observers
knowledge is created by the observers individually or socially (Crotty, 1998). This suggests
that knowledge is built by observers and can vary between observers. Research related to

these paradigms tends to be conducted using a qualitative approach.
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Quantitative and qualitative methods vary in other ways also. Quantitative research study
employs manipulation of subjects, large numbers of data, can be quick to conduct and
requires the researcher to remain distant from the subjects of research whereas qualitative
research requires little or no manipulation of the subjects, can use small subject numbers, can
be lengthy to conduct and researchers are often close to the subjects they are working with
(Silverman, 2010).

3.2. Research ontology

Ontologically this research project was conducted in the belief that knowledge is constructed.
Epistemologically the researcher believes that they cannot be removed from the research and
that interpretation of the data will influence the study. This is particularly the case when the
researcher is required to interpret the actions of others and construct the knowledge in order
to answer the research question. The methodology selected needed to reflect the beliefs of the
researcher and allow the research question to be answered truthfully. To this end a qualitative

research methodology was employed.

3.3. Research epistemology

Little is known about how radiographers solve problems and make decisions in the clinical
setting.  This research intends to develop an understanding of problem-solving in
radiographer practice. Within the field of nursing and within other health professions studies
of problem solving and clinical reasoning have been successfully undertaken using
observational methods (Gerdtz & Bucknall, 2001, Andersson, Omberg, Svedlund, 2006) and
a strong case is made for the use of observation in decision-making research by Foody,
Mendys, Lui and Simpson (2010) in their paper discussing how the outcomes of clinical trials
are applied to inform the problem solving and decision making of clinicians in practice.
There is limited research conducted in this area of radiographic practice, however Prime and
Le Masurier (2000) recommended that decision making research is conducted in the practice

setting suggesting that the authors felt observational studies would be suitable.

There are several types of qualitative research approaches which use observation:
phenomenology, grounded theory and ethnography are some examples. Phenomenology is
the study of experiences, developing an understanding of how an individual experiences a

phenomenon and understands their behaviour (Creswell, 1998, Rossman & Rallis, 1998).
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This type of research investigates an individual’s perceptions of events. Phenomenological
research can use a very small sample size (1 individual) in order to explain how an individual
understands a situation. This project aims to understand how problem solving is addressed in
the area of trauma imaging practice since little is known about it. The work does not seek to
understand an individual’s perspective on the process as this would not be sufficient to
understand the wider process of problem-solving amongst a number of staff in a dynamic
clinical setting. Using grounded theory researchers enter the field of data collection with the
intention of developing a theory from the data they collect. The research premise is not to test
a pre-existing theory but to investigate a phenomenon and develop a theory which explains it.
Originally suggested by Glaser and Strauss (1967) this approach has been developed with
time (Corbin & Strauss, 2008) and uses iterative, deductive, and inductive, methods of data
analysis to develop theory explaining what is happening in a situation. Glaser espoused that
induction is the key element of grounded theory however Strauss’s work further developed
the concept to emphasise a systematic approach and validation of results which resulted in a
divergence of the methodology with both defending their stance. This research was not
designed to develop new theory but to understand current practice based on pre-existing
theories. Ethnography is the study of cultures or social groups (Geertz, 1973) going about
routine behaviours in order to understand their behaviour (Brewer, 2000) and this appeared to
be an appropriate data collection method for this research. A more detailed consideration of
ethnography follows below. To confirm this decision about the research method it was
necessary to consider the research groups to be observed and to decide if they and their
behaviours constituted a culture or society. Radiographers work in close proximity to each
other taking it in turns to use equipment within a limited number of x-ray rooms to image
patients. Radiographers strive to produce diagnostic images of their patients in a timely
fashion to avoid delays in the treatment of patients. In shared working environments, systems
of work develop which are unwritten but are based on a set of principles accepted by those
working within these areas which might not be evident to those from outside. By sharing
knowledge and beliefs radiographers are working as a social group or culture within their
department. Damen (1987) defined culture as “learned and shared human patterns or models
for living; day- to-day living patterns. These patterns and models pervade all aspects of
human social interaction” and as such radiographers working in an imaging department
together can be considered a social group which forms its own culture with its own shared

knowledge and beliefs.
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3.4. Research method

A research method which allows the study of cultures and behaviour within a culture is
ethnography. Ethnography was a term used to describe the writings of early anthropologists.
It was initially used to study cultures very different to that of the anthropologist conducting
the study. With time its use spread into wider areas of social study. One notable and
influential group, The Chicago School, of sociologists working at Chicago University used
ethnography to study different societies within the city (Hammersley & Atkinson, 2007).
From the 1960s onwards the use of ethnography spread to wider areas of social and cultural
interaction. Brewer (2000) explains that ethnography is a systematic method of collecting
data about people undertaking their routine activities by observing them conducting the
activities in their natural setting. Brewer’s definition indicates that ethnography can be a
study of behaviour within a culture as much as a study of a culture. This view is supported by
Walliman (2001) and Silverman (2010). Fetterman (1998) compares the ethnographer to an
investigative journalist, questioning, interpreting, looking for links and making judgements
about the credibility of informants. He makes a key distinction that investigative journalists

seek out the unusual whereas ethnographers seek out the routine and common place.

3.5. Ethnography

Ethnographic data is gathered using fieldwork and data typically comprises of observation,
field notes, and interviews (Brewer, 2000). The researchers are often considered to be
participants within the group under study, engaging with their activities in order to
understand them. Ethnography may also require examination of the tools employed in these

activities which are termed ‘artefacts’ (Hammersley & Atkinson, 2007).

3.5.1. Focussed ethnography

While ethnography is generally considered to be the long term study of an entire field of
practice, focussed ethnography is an applied research method which allows a specific aspect
of the culture to be studied (Richards, & Morse, 2007, Higginbottom , Pillay, & Boadu,
2013). Knoblauch (2005) explains that, unlike “conventional” ethnography, focussed
ethnography utilises short discontinuous or episodic field visits, with the researcher acting as
a field observer rather than a participant. Focussed ethnography is more concerned with
actions than a typical ethnography which considers social factors. Focussed ethnographies
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often employ a limited number of participants who hold the knowledge required to perform
the tasks being investigated and this method is used to uncover this knowledge (Muecke,
1994). Cruz and Higginbottom (2013) provide a compelling argument for the use of focussed
ethnography to investigate nursing practice and it is discussed as a pragmatic approach to
some of the financial and time constrained difficulties of conventional ethnography identified

by Savage (2000). Higginbottom, Pillay, & Boadu, (2013) provide a table to summarise the

comparison between focussed and conventional anthropological ethnographies (Table 1)

Table 1. Higginbottom, Pillay, & Boadu, (2013) comparison of ethnographies

Focussed ethnography

Anthropologic ethnographies

Specific aspect of field studied with purpose

Entire social field studied

Closed field of investigation as per research

question

Open field of investigation as determined

through time

Background knowledge usually informs

research question

Researcher gains insider knowledge from
participatory engagement in field

Informants serve as key participants with

their knowledge and experience

Participants are often those whom the
researcher has developed a close
relationship

Intermittent and purposeful field visits using

particular

Immersion during long-term, experiential-

intense fieldwork

Data analysis intensity often with numerous
recording devices including video cameras,

tape recorders and photo-cameras

Narrative intensity

Data sessions with a gathering of
researchers knowledgeable of the research
goals may be extensively useful for
providing heightened perspective to the data

analysis particularly of recorded data

Individual data analysis

It can be seen that the purpose of this research is focussed and less generalised than the
earlier work of Prime and Le Masurier (2000) which investigated the entire Xx-ray

examination. Focussed ethnography would allow investigation of a specific element of the

48



examination in order to address the research questions. It is clear that my involvement in the
radiography profession and its educational provision has informed the research question and
that as a full time employee intermittent and purposeful visits would be more practicable than
long term field immersion. The observation of qualified radiographers in practice will allow
them to act as key participants sharing their knowledge and experience to investigate the
research question. It can also be appreciated that having radiography colleagues as

supervisors of the project might bring heightened perspective to the data analysis.

Figure 6. Characteristics of focussed ethnographies Higginbottom, Pillay, & Boadu,

Conceptual " Focusonadiscrete Used in academia as well
orientation of a community or as for development in
single researcher organisation or healthcare services

social phenomena

“

Involvement of a ’ Problem-
limited number of | focused and
_ participants / context-specific e
. g 3 Episodic
D—— Participants ? participation
usually _ observation
hold specific '
knowledge

(2013) (adapted from Muecke 1994)

Higginbottom, Pillay and Boadu (2013) go on to provide further guidance on the
characteristics of focussed ethnographies by adding information about the nature of the
research suggesting that is based on the orientation of a single researcher and that it can be

applied in academia as well as in the healthcare setting.

Higginbottom, Pillay, and Boadu, (2013) also acknowledge the limited guidance in
conducting focussed ethnographies and provide advice on how to conduct them from the
earliest stage of developing the research question, through data collection and recommend the
data analysis approach developed by Roper and Shapira (2000). This pragmatic approach to
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ethnography with clear guidance on its conduct and analysis appeared to be a very suitable

approach to answer the question posed by this research.

3.5.2. Criticisms of ethnography

The use of ethnography as a research method draws criticism on two fronts: researcher bias
(Adler & Adler, 1998, Goldthorpe, 2000) and an apparently unstructured approach (Dey,
1993). As ethnographic studies are conducted by a researcher participating in the activities of
a group who interprets the meaning of these activities, it can be considered that the data is
subject to inherent researcher bias. In relation to a perceived lack of structure, as with other
qualitative methods, the reflexive and iterative nature of an ethnographic study allows the
research to evolve as the data is collected and reviewed. This can be seen (from a positivist
stance) as an unstructured approach which suggests a lack of adherence to one of the key
elements of research. Reflexivity is a process used by ethnographers to acknowledge their
part in the research process and to minimise any influence this may have on the interpretation
of the data (Hertz, 1997).

Both criticisms of ethnography contributed to one of the previously mentioned ‘moments’ of
qualitative research; the ‘double crisis’ (Denzin & Lincoln, 2003). This ‘moment’ suggests
that construction of knowledge by an ethnographic researcher cannot be unbiased and that
ethnographic research is not generalisable. These arguments have been acknowledged and
considered, however it can be argued that when applying constructivist theory all knowledge
is constructed by somebody and thus the construct from one individual’s perspective is no
less valid than that of another’s who has constructed their own knowledge. A lack of a
systematic approach can be defended by the use of a structured ethnographic approach
developing a clear pathway to identify the changes in the research path and the cognitive
process underpinning the decisions to change direction and follow a lead. In qualitative

research a clear pathway is considered to be an audit trail.

3.5.3. Ethnographic challenges-Reflexivity

Reflexivity in ethnography has its supporters and critics. Reflexivity suggests that the
researcher considers how their own beliefs, values and perceptions influence their research
and their interpretation of the research (Gerrish & Lacey, 2006). Enthusiasts suggest that

reflexivity improves the accessibility of ethnographic works (Foley, 2010), is a personal
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development tool for the researcher (Watt, 2007), and helps demonstrate how the knowledge
developed as the study was constructed (Hertz, 1997). Critics suggest that too much
introspection can detract from the focus of the study and that discussion of the researcher’s
positions does not remove their effect from the results (Patai, 1994). Reflexivity in this
research was used to allow the researcher to question their own knowledge and assumptions
about actions and their meanings and to help to explain how knowledge was constructed
throughout the research. These thoughts were captured in a diary. The diary includes thoughts
and ideas following the initial observations and how concepts were developed (appendix 1k-

reflective diary extracts- p156).

3.5.4. Ethnographic challenges -Truthfulness

In the initial ‘moments’ of research (Denzin & Lincoln, 2003) qualitative researchers felt
pressured to demonstrate to the sceptical quantitative research world that their research was
valid and reliable (Golfanshani, 2003) however as time has progressed this need has
diminished and qualitative researchers strive less to measure their work against the
quantitative values of validity and reliability. Guba (1981) and Patton (2001) argued that this
process is necessary for the credibility of the work and indeed Guba (1981) suggested some
terms to be used in qualitative research to map with those of quantitative research. Modern
thinking suggests that this approach is un-necessary, qualitative research should stand on its
own merit with an audit trail used to demonstrate the thought process of the researcher and
explain the links between the research data and the emerging research concepts. The audit
trail approach was first suggested by Lincoln and Guba in 1985 in order to demonstrate what
they termed ‘confirmability’ of the research. Their work was informed by that of PhD student
Halpern (1983) and used his six categories of data to suggest what should be included in an
audit trail. Qualitative research is an iterative process and as a result the research evolves and
changes. The researcher is required to show this process of evolvement and the alterations
made in order to justify the changes. An audit trail provides information about the research
steps undertaken from the start of the project to its reporting (Lincoln & Guba, 1985).

In 1983 Halpern identified six key elements which help to demonstrate the trustworthiness of
qualitative research as part of an audit trail: raw data, data reduction and analysis,
reconstruction and synthesis, process notes, reflexive documents and instrument
development. There are arguments that audit trails add little to confirm the truthfulness of
research (Cutcliffe & McKenna, 2004), though Murphy and Yielder (2010) state that the
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trustworthiness of the research can only be judged by those reading the report and suggests an

audit trail can be employed.

3.6. Observer/Participants

Ethnographic study presents practical difficulties for the researcher. In order to participate in
the activities of the research subjects a level of trust needs to exist between the researcher and
the informants (the ethnographic term for research participants-O’Reilly, 2008). There is
some academic debate about the most appropriate term to be used to describe research
participants (Campbell & Lassiter, 2010). The terms volunteers, subjects, study, participants
and activist have all been employed each with their own specific meaning (Corrigan &
Tutton, 2006). Some terms are considered to be demeaning: study and subject (Chalmers,
1999) and others are considered unrepresentative of the participant’s role in the research
(Corrigan & Tutton, 2006). For this ethnographic research the use of generic terms may be
confusing as both the radiographers undertaking the examinations and the patients being
examined could be considered to be participants, informants, subjects and volunteers. In
order to avoid confusion a clear distinction was made between the radiographers and the
patients by using these terms to describe them in the data collection process, if the
radiographers and patients are discussed together, the group they form will be referred to as
informants. The term informants was chosen over participants as despite their consent to
participation in the research the patients were not the focus of the study but were the
facilitators of the observation of the radiographers.

In organisational ethnographic research the researcher may be considered to be acting as a
spy for management (Brewer, 2004). Informants may be cautious about the motives of a
research observer, uncertain of both the research and the motivation of the researcher
(Hammersley & Atkinson, 2007). In this research, consideration was needed of how to build
social relationships with the radiographers to allow the development of trust in conducting of
the research (Hammersley & Atkinson, 2007). Coffey (1999) considers the notion of
‘romancing the field’ a courtship process which allows the ethnographer to build, maintain
and leave relationships with the informants. This relationship was important as without a
level of trust many of the radiographers may have chosen not to participate in the research.
As a researcher | can be considered a learner, the knowledge shared by the study group was
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used to inform my research and I learned from them (Solomon, Boud, Leontios, Staron,
2001). If as a researcher | wished to learn by joining the community | could be considered a
marginal member of the group who would need to develop socially and to build trust to
become a full participant in the community (Wenger, 1998, Hammersley & Atkinson, 2003).
As a qualitative researcher developing new knowledge | needed to develop the social
engagements required to help me be recognised as a member of the group and learn from
them. In order to learn from the group as a researcher | needed to find a way to be accepted.
Despite this need to build relationships with the radiographers, as a radiographer having
worked in this local area it was important that the staff at the sites where the research was
conducted were not personal friends. Olesen and Whittaker (1968) warn of the difficulties in
conducting research amongst personal friends and suggest that this may restrict the research
and introduce bias.

To help build research relationships Deiters (2011) suggests that understanding the ‘cultural
language’ can help students gain entry into the society. As a researcher and lecturer | used my
professional knowledge (see appendix la pagel38 for further information about this
researcher) to gain entry to and acceptance by the group of radiographers | wished to observe
and interview. 1 also initially befriended other peripheral members of the community, health
care assistants, assistant practitioners and administrative staff. As a researcher and lecturer in
radiography | needed also to be aware of my professional status. Appearing as learner within
the group might have seemed incongruous with my role as a teacher. Careful explanation of
my role as a researcher to those within the group as | learnt from them helped to dispel this
suggestion of incongruity e.g. explaining that | cannot assume that people act the way they do
for the same reasons that | would (Spradley, 1979) and thus not assuming understanding but

guestioning routine occurrences.

Landsberger’s research (1958) suggests that observation can change the behaviour of those
being studied. This type of behaviour change is known as the Hawthorne effect (Landsberger,
1958) and has been noted in observational studies undertaken in clinical practice (McCarney
et al., 2007). Those under observation change their behaviour in order to please the researcher
or portray good practice by improving their behaviour (Kohli et al., 2009). This however is a
controversial suggestion as later studies re-visiting Landsberger’s data have found other
explanations for the change in behaviour. Parsons (1974) and Rice (1982) suggest that it does
not occur as a result of observation but of learning from feedback (Parsons, 1974) and that its
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persistence in research literature is a myth (Rice, 1982). Rather it might be considered that
the change in behaviour is due to the demand effect (Nichols & Maner, 2008). The demand
effect suggests that research participants either attempt to behave in a way they think will
confirm the research hypothesis, behave in a way they think will please the researcher or tries
to confound the results to undermine the study (Weber & Cook, 1972). These effects are
chiefly reported in experimental studies. As this study was intended to investigate what was
occurring in practice rather than to test an existing hypothesis these behaviours were unlikely

to occur.

In ethnography the prolonged time spent gathering the data and the relationships developed
during the process are considered to be “immersion in the field” (Adler & Adler, 1998). As a
radiographer examining a radiographic culture I could be considered to be taking an emic
approach gathering the data from an insider’s perspective (Creswell, 1998) but | would need
interpretive skills to understand the actions of the informants. This could also present
difficulties as an insider may not recognise activities which are common place but are worthy
of note for the research, however while the process of problem-solving is common place
there is no understanding of radiographer problem solving and therefore every element

related to the problem was considered to ensure important data was not omitted.

3.7. Research method strategy

As previously discussed ethnography typically employs, observation and interview to gather
the data for the research (Hammersley & Atkinson, 2007, Brewer, 2000, Silverman, 2010).
Consideration was needed as to how these elements of the data collection were to be

conducted, but the first step was to identify the study site and informants.

3.7.1. Research sample

In ethnographic studies the context or site of the study is often as important as the informants
within the study (Hammersley & Atkinson, 2007). It is clear that in order to investigate the
actions of radiographers the context of the research would need to be the site or sites within
which they practice their profession. This means that the research needed to be conducted at a
place where patients were imaged for trauma injuries. These sites are not generally
community based but are departments within hospitals. Locally there are two small
community based imaging departments but these sites have very small staffing numbers and
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have a limited workload, imaging only a few very minor trauma cases. For these reasons it
was decided that the research should be conducted in imaging departments within hospitals.

Being in full time employment and with a young family it was necessary to select a hospital
site or sites which were within a practical travelling distance allowing more time to be spent
gathering as much data as possible rather than travelling to gather the data. Hammersely and
Atkinson (2003) suggest that pragmatic issues such as geographical proximity and travel
expenses often influence the selection of sites for ethnographic studies. Being the clinical
education lead for undergraduate radiography meant that | was known in my role as a lecturer
at many hospitals within the North West and therefore visiting a site where | was not
recognised as a radiography lecturer was not possible and travel beyond the region would
potentially restrict the opportunities for data collection. Also having trained and been
employed in some local hospitals | was known there on a professional and personal level.
Mindful of the advice of Olesen and Whittaker (1968) an approach was made to potential
sites of research where | had not been employed and had no close friends working in the
department but that were close enough to home and work to allow easy travel access and
short travel times. A multisite National Health Service Trust was identified within easy
access of both home and work and a tentative approach was made to the management team to
enquire if they might be amenable to such a study being conducted within their sites.
Hammersley and Atkinson (2007) refer to this tentative approach as “casing the joint”. It was
decided to conduct the research at two sites to allow a larger number of potential participants
and to allow one site to be considered a pilot site. Van Teijlingen, Rennie, Hundley and
Graham (2001) explain the importance of pilot studies in good research design. Pilot studies
allow the researcher to test the feasibility and practicality of the project data collection and
appropriateness of the research tools while allowing them to estimate when data saturation

might be reached and thus estimate sample size.

3.7.2. Research sample size

In qualitative research there are no set figures for sample sizes as saturation of the data is
considered to be the indicator for when data collection is sufficient (Glaser & Strauss, 1967)
however too small a sample size may not capture all the actions or perceptions of the group
(Mason, 2010). Authors have suggested that having a smaller sample group who are
homogenous (Guest, Bunce, Johnson, 2006) or share cultural expertise (Romney, Batchelder,

Weller, 1986) allow early data saturation. Guest, Bunce and Johnson (2006), conducted 60
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interviews but had achieved almost complete data saturation after 6 interviews having
identified 34 of the overall 36 themes. The group under study for the purposes of
understanding radiographer problem solving could be considered to share cultural expertise
but it could not be known whether they used similar skills when problem solving and thus an
overall sample size was not set but data saturation was used to identify when sufficient data
had been collected in line with the majority of qualitative studies. With considerations of

sample size in mind it was necessary to consider the sample overall.

3.7.3. Research informant sampling

Qualitative research employs non probability sampling since it is not concerned with the
numerical representation of the population required when intending to generalise the study, as
for quantitative studies (Mays & Pope, 1995). There are several types of non-probability
sampling: convenience, snowball, quota, theoretical and purposive. Convenience sampling
includes informants because they happen to be available when the study was conducted
(Marshall, 1996). Snowball sampling uses contacts given by initial informants to suggest
further subjects for study (Berg, 2006). Quota sampling is used to select a particular
predetermined number of informants from subgroups. This type of sampling may introduce
bias as a result of errors in sampling and the fact that the sample is not random but is useful
when statistically accurate data is not necessary (Dodge, 2003). Theoretical sampling selects
informants to compare with a pre-existing study (Glaser & Strauss, 1967). Purposive
sampling selects informants who would be appropriate for the study (Patton, 2001). Not all of
these types of sampling were suitable for this research. The research was to be conducted in
an imaging department and not all the staff in the department were radiographers. Staff that
were professionally qualified as Diagnostic Radiographers- a protected title (HCPC, 2015)
were the informants for the project. Other staff members are employed in imaging
departments to undertake a limited range of examinations. These staff, Assistant Practitioners
(SCOR, 2005), were not included in this research as their scope of practice did not include
patients with traumatic injuries and observation of this patient group was integral to the
research. Student radiographers act in a similar role to that of Assistant Practitioners under
the direction and supervision of Radiographers and are not autonomous in their practice and
therefore were excluded from the research. Staff employed in ancillary roles, e.g.
administrators, porters etc. were excluded from the research as they do not image patients.

This means that it was necessary to employ purposive sampling for the research to ensure
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only radiographers were invited to participate. All the radiographers at the sites were invited
to participate in the research in order that it would be representative of the population of
radiographers with a mixture of ages, experience, gender and length of qualification.
Purposive sampling was also employed when selecting which patient examinations to
observe as patients attend imaging departments for a variety of imaging procedures but only
those patients being imaged for appendicular trauma examinations were included in the

research.

3.8. Ethical approval

Ethical approval is necessary for all research. Ethical approval is intended to ensure that the
rights and dignity of research participants are maintained during a research study
(http://www.nres.nhs.uk/) and that no harm comes to study participants. The Nuremberg
Code was developed following the trials conducted after World War Two. These trials
examined the medical experiments conducted on prisoners during the war. The code
developed 10 key points the main being that the participant should consent to being part of
the procedure (United States Government Printing Office, 1949). The Helsinki Declaration
(World Medical Association, 2008) developed from the Nuremburg code provides a set of
ethical principles which should be adhered to when conducting medical research. These
principles are developed primarily for medical interventions but many of them can be applied

to none medical research.

3.8.1. University ethical approval

Ethical approval was sought from the University Research, Innovation and Academic
Engagement Ethical Approval Panel to conduct an ethnographic study in two hospital
imaging departments. This requires completion of a detailed application form and review by a
committee. This process ensures that the research is ethical but also provides helpful
feedback to the researcher on their research plan and helps them to focus on the study
methodology. After minor amendments related to consent and confidentiality University
ethical approval was given (study number-HSCR11/09).
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3.8.2. National Research Ethics Service

The National Research Ethics Service (NRES) provides advice on research ethics and
provides an online application system for researchers wishing to undertake research within
the National Health Service. Advice from this website suggested that full (NRES) ethical
approval was not required for the conduct of this research as it appeared to be service
evaluation. After consultation with a local research ethics committee (NRES Committee
North West-Greater Manchester North) a multisite hospital trust was approached and
research approval gained from the trust’s research and development department (Approval
letter 1Z2RECNA13). Following Clinical Good Practice training and receipt of a letter of
access a meeting was arranged with the imaging department managers at each site. The
project was explained to the managers and a date arranged to introduce the project to the

staff. At this meeting my role as a researcher within the department was also discussed.

3.9. Researcher in clinical practice

At the meeting with the department managers it was important that | defined my role in the
departments. It was key that | was seen as a researcher and not a practitioner (as | was
observing not participating in the examinations) and it was agreed that | would not wear
uniform but would wear suitable modest smart/casual clothing which complied with infection
prevention measures (not extending below the elbow) and that my hair would be tied back. In
this way the boundary between practitioner and researcher could be visually identified and
neither staff nor patients would expect me to act in a clinical role. This visual barrier might
seem to be a contradiction to the need to develop relationships with the staff but it was
necessary to clearly delineate my role from a patient safety perspective. Despite being a
radiographer | was unfamiliar with the emergency procedures for the sites | was working in.
Had | been in uniform staff may have assumed | could act as a patient escort when they
reviewed their images and act appropriately should a patient collapse. By providing a visual
signal of my role as a researcher and not a staff member this distinction would be clear but
would not prevent me from developing relationships with the informants. A timetable for
attendance was drawn up and agreed with the department managers at each site ensuring
practice would be observed at different phases of the working day to reflect varying contexts
for problem solving i.e. in the middle of the day when the department was busy and fully
staffed as well as during the evenings and weekends when work flow might be reduced and

staff levels were lower. In his early study of radiographer decision making Bowman (1990)
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identified that context was influential in radiographer decision making and thus the varying
contexts for problem- solving needed inclusion within the research. The attendance schedule

was displayed in staff working areas.

Alongside these agreements | worked with the managers to devise a plan of action should |
observe unsafe or unprofessional practice while undertaking the observations.

The radiography staff were then approached to inform them of the research project and invite
them to volunteer to participate by gaining informed consent. Figure 7 illustrates the plan for
the method

Figure 7. Plan for implementation of the method

~N
« Gain ethical approval from University
=i enan © Gain ethical approval from Trust
May 2013 J
« Conduct initial research at site 1 )
« Introduce subjects to project
Pilot study . Con_duct observations and interviews- 25 in total
May 2013 *Review data )
~
+ Develop field note format for observations based on review
Review . Devglop interview questions based on review
A | * Review data
2013 J
~N
« Conduct daily observations and interviews-38 in total
Ve SIS« Transcribe field notes and interviews daily
October- * Reflect on data during observations and following observations and transcriptions
November )

2013

« Iterative review of data
» Themeing of data
» Making sense of data

Data analysis

January-
September 2014

3.9.1 Observer fatigue

Martin and Bateson (2004) tell us that if observations are lengthy the ability of the observer
to accurately record the events deteriorates due to fatigue and a loss of concentration. As a
sole researcher with no team to allow shared responsibility for observations this was
something | needed to be conscious of. This would be of particular importance when
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observing in the evenings and at weekends when a working day or week had already been

completed.

3.10. Pilot study

A pilot study was undertaken at the smaller of the two trust sites.

3.10.1. Introducing informants to the research

The radiographers were spoken to in their working area, the project was introduced and any
questions they had were answered. Those radiographers willing to participate in the research
were asked to read the introductory letter and provide demographic data about sex, age,
qualifications, and length of experience and sign a consent form (see appendix 1b page 136)
which was countersigned by the researcher. The data relating to additional qualifications and
length of experience was collected as experience and additional training may impact upon

how radiographers’ problem solve and make decisions (Benner, 1984).

As a radiographer and a member of a profession, it is not possible to stand by and watch
unprofessional behaviour without comment (HCPC, 2013). The dual role of the researcher
within their own field was discussed by Roberts (2007) and Cudmore and Sondermeyer
(2007) and the difficulty of drawing professional and research boundaries was acknowledged
in their work. Radiographers have a duty of care to the patient and this cannot be overwritten
by the role of the researcher. It was necessary to make this transparent to the radiographers
and a process was put in place to allow concerns about any observed unprofessional
behaviour to be discussed with the department manager if necessary. This process was
documented within the ethics application and was included in the information letter provided
when individual consent was sought. The radiographers were asked to read the individual
informant information, and having consented to participate in the research, sign the consent
form and were given a participant number (appendix 1b page 142). The signed consent
documents were subsequently kept in a locked filing cabinet to maintain confidentiality in
alignment with the Data Protection Act 1998.

3.10.2. Patient informants

For the purpose of the research it was necessary to observe radiographers undertaking

examinations of hospital patients. This was also considered as part of the ethics application to
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the University and the Trust. Patients were advised of the presence of the researcher via
notices placed on the doors of the rooms in which the researcher was observing practice (see
appendix 1c page 146). On entering the room the radiographer explained the presence of the
researcher to the patient and verbal consent was sought for the researcher to observe the
examination. Where an interpreter was required the request was made through them. If the
patient was unable to consent due to age the guardian/carer for the patient was asked for
consent to the observation. No adult patients were encountered who did not have capacity to
consent to the observation. Only patients who were to be imaged following appendicular

trauma formed part of the research.

3.10.3. Implementation of pilot study

The data was collected according to the suggested schedule and employing the described data

collection methods.

3.11. Data collection methods

In line with focused ethnographic studies observation of practice and semi-structured

interviews were used to gather the data (Cruz & Higginbottom, 2013).

3.11.1. Observations of practice

Visits to the sites were typically scheduled for four or eight hour blocks of time. Within these
scheduled hours | observed as many appropriate examinations as possible that were
conducted by the radiographers who had consented to participate (25 observations of 5
participants). On receipt of a request for a suitable examination the radiographer was
observed: reviewing the request card and preparing for the examination, then conducting the
examination, reviewing the images and discharging the patient this ensured that a complete
examination was observed. Field notes were recorded contemporaneously using a pen and
note pad. Upon commencement of the observation the radiographers’ unique participant
number and an observation number were recorded on the field notes. The radiographer
informant asked the patient informant for their consent to my observation. Notes were made
of the patients’ injury and requested examination. No details of patient identification or date
of examination were recorded for confidentiality purposes. Notes were also added about the

imaging room being used: layout, equipment within etc. The actions of the radiographer were
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then recorded. Actions of particular interest such as a variation in practice or an action which
needed explanation were highlighted by means of adding a star to the notes adjacent to the
written comment.

Field notes were transcribed at the end of each period of data collection (Appendix le page
148), the written material stored in a locked filling cabinet and the transcribed notes in a
password protected computer in accordance with ethical considerations of data protection and

confidentiality.

3.11.2. Post — observation interview

When the examination of a patient was completed and the patient discharged the radiographer
was asked to immediately participate in a short interview. The interview was conducted in a
quiet area away from colleagues and without hindering the work flow. Amongst his
recommendations for interview techniques McNamara (2009) suggests finding an interview
site away from distractions. The questions were based on the observations made during the
examination and items identified as being of particular interest during the observation were
also questioned to gain more insight into the actions. Questions asked varied based upon the
actions observed and the number of observations previously undertaken with the radiographer
(see appendix 1g page 150 for illustration of this). Questions which had been asked
previously were not necessarily repeated following every observation of that radiographer.
The interviews typically lasted 2-5 minutes. The interviews were audio recorded with the aid
of a hand held digital recorder and the radiographer’s participant number as well as the
observation number were recorded at the commencement of the interview. The audio
recordings were transcribed following each site visit, the files deleted from the audio recorder
and the transcribed interview stored on a password protected computer in accordance with the
Data Protection Act (1998). The pilot study was conducted over twenty one hours undertaken

during four days at site 1.

3.12. Review of the pilot study and data collected

A review of the pilot study was conducted and the sample data was evaluated to inform the

main research and identify any developmental requirements.
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3.12.1. Review of method

The method employed in the pilot study proved satisfactory. It was acceptable to the
informants and departmental managers and was practicable for the researcher. Data was
gathered which was suitable to be used to address the research question and so it was un-
adapted when implemented at the second site.

3.12.2. Review of field notes

Initial collection of field notes was limited to a few scant comments about the observation
(see appendix le page 148 for early field notes) but with daily transcription and reflection
upon the data collected, a more systematic and comprehensive note taking structure evolved
which ensured that all relevant data was collected (see appendix 1f page 149 for systematic

field notes).

3.12.3. Review of interview questions

During the pilot study it became evident that more focussed questions were needed to help
the informants provide explanations and answers (see appendix 1g page 150 for earlier
interview transcriptions). Upon questioning the radiographers about their actions it became
clear that many of their behaviours were subconscious and as a result they often found it
difficult to answer generalised descriptive questions (Spradley, 1979). Using focussed
questioning and closed questions can be detrimental to gathering the rich data required of
qualitative research and can introduce bias by narrowing the choice options when answering
questions. In this case however focussed questions would be helpful. Spradley (1979)
described a range of questioning techniques which can be employed in an ethnographic
interview, some of which were focussed. A wider range of questions were developed to
include descriptive, structural and contrast questions to help the informants explain their
actions and rationale for them (Spradley, 1979) (see appendix 1h page 151 for later interview

transcriptions).

3.12.4. Review of data

Review of the data started to provide some insight into the problem-solving and decision-
making process undertaken when deciding how much to move a patient for imaging purposes
and it also became evident that radiographers were using artefacts such as imaging request
cards to support these cognitive processes and actions. In the main study it would be
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necessary to consider and document the review of artefacts. During the pilot study key
insights were developed which shaped both the interview questions and the data analysis. For
example observation of a radiographer (study 2) greeting the patient at reception gave rise to
the concept of assessment (see appendix 1k reflective diary entry date 14.05.12 p149)

3.12.5. Examination of the artefacts

The use of artefacts within a culture can be overlooked in ethnographic studies. Artefacts are
constructed and used within cultures to solve problems and meet needs. They often form a
part in social interactions (Hammersley & Atkinson, 2007). Artefacts within ethnography can
include the equipment used, documents used and produced and digital technology. Strudwick
(2014) noted in her study that the images that a radiographer produces are artefacts of the
profession but the images produced are not a consideration in this research, however the pilot
study revealed that within the main study the imaging request cards needed to be considered

as artefacts.

3.13. Main study

The main study was conducted using the techniques employed in the pilot study, based on the
review of the pilot study more structured field notes were collected and more direct questions
were used in the interviews. Radiographers at site two were invited to participate in the
research, a schedule of attendance was drawn up (see appendix 1i page 153) and the research
undertaken. The artefacts used by the informants were also noted and examined. A table of
the number of radiographers, their demographics can be found in appendix 1j page 155.

3.13.1. The imaging equipment

There were two types of imaging equipment available in the two sites with both direct digital
(DR) and computed radiography (CR) machines. Each room had an individual layout
depending upon the entry point and space constraints. The layout of all the rooms was
examined and documented and the type of equipment within the rooms was also noted, DR or

CR. The relationship of the rooms to other nearby departments or facilities was also captured.
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3.13.2. Request card

Under lonising Radiation (Medical Exposure) Regulations 2000, the legislation which
governs the use of radiation for imaging purposes, a radiographer/practitioner must take
responsibility for the dose of radiation they use when imaging a patient. The request card
must be reviewed by a practitioner to assure the radiographer that the examination is justified.
This document is the first point of contact between the radiographer and the patient and
contains information about the patient, their injury and the examination to be undertaken. The
review of the request card forms part of the imaging examination and it was necessary to
consider the request card to be an artefact of the radiography profession. It is relevant to the

problem-solving and decision-making process and is discussed in chapter 4.

3.13.3. The digital images

These ‘virtual artefacts’ (Hammersley & Atkinson, 2007) formed part of the research but it
was not the images themselves and the detail of the body parts they imaged that was of
interest but the immediacy of their availability and their review which was of interest in this
research, they were therefore not considered as artefacts in this research. The images were
used by the radiographer to decide if further projections were needed or if sufficient detail
was provided by the images. The decision to repeat an image may have been related to the
positioning of the patient and the need to move them or the equipment further and where this

was the case it was noted in the observation and interview.

3.13.4. Reflections on the research process

Alongside the field notes gathered during the data collection process, thoughts and reflections
on the research process and data gathered were noted during the observations and post
interview and transcribed at the same time as the field notes. During transcription of the field
notes and interviews, ideas and reflections were captured in word documents (see appendix
1k page 156 for reflective diary extracts). The iterative and reflexive nature of ethnographic
study means that these reflections informed the development of the research (Hertz, 1997).
Reflections were also noted at various stages as the research was being written up for review
by supervisors or for assessments. These reflections could be used to help demonstrate the
‘truthfulness’ or ‘confirmability’ of the research (Cutliffe & Mckenna, 2004, Lincoln &
Guba, 1985) and used as evidence for an audit trail (Halpern, 1993).
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3.14. Data analysis

As discussed previously data analysis is not a phase that follows data collection in qualitative
research, rather the analysis starts as soon as the first data is gathered (Thorne, 2003). The
data is reviewed so that ideas emerge as the data is collected and themes can be explored
during further observations and interviews (Creswell, 2002). It is clear that how the data is
interpreted will influence the findings of the research and will be influenced by the person
undertaking the analysis. The purpose of qualitative data analysis is to allow patterns, themes
and understandings to be developed (Patton, 2001). Roper and Shapira (2000) provide five
steps in focussed ethnography data analysis: coding for description, sorting to identify
patterns, identify outliers, generalising the data to develop theories, and memoing to include

reflections.

The results are derived from data gathered from 63 observations in the practice setting and 62
subsequent post-observation semi-structured interviews. Only 62 interviews were recorded
since one radiographer was too nervous to answer any questions after the first observation.

The data was reviewed with a grounded approach to identify emergent themes.

The field notes were transcribed on the day of collection. This was important as it allowed me
to record the events while | could recall them clearly, which made it easier to read and
understand the notes made and allowed me to relate them to their context (Bernard, 2006). It
also provided the opportunity for reflection on the observations (Mezirow, 1994, Schon
1983), to help me understand what was happening and to allow me to pursue points of
interest in the following observations. The hand written records were transcribed into
Microsoft Word documents with the file named as the radiographer number. Subsequent field
note observations for each examination were transcribed into a similar document with the

episode of observation noted as a study number.

The interview data was transcribed verbatim from the digital audio recordings with the
inclusion of timed pauses in the conversation which helped with the understanding of the
context of the statement. This is a naturalistic approach to transcription (Schegloff, 1997).
Oliver, Serovich & Mason (2005) tell us there are critics of this type of transcription which
can reveal detail about anonymised informants e.g. ethnicity and social class, can be revealed
by the expression of the informants, however naturalistic transcription was used to allow the

‘true voice’ of the participant to be heard and to avoid any misrepresentation.
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This was applied to both the speech of the participant and the questions of the researcher.
Indications of nonverbal communication were not included in the transcription as they did not
add to the discussion and they were not recorded at the time of interview (Bailey, 2008,
Davidson, 2009). Kraus (1998) tells us that hand gestures do not always indicate unspoken
words but are used to help word retrieval when producing coherent speech. It would be
difficult for the untrained observer to differentiate between gestures which indicate unspoken
words and those that aid word retrieval. To preserve confidentiality phrases which might
identify the sex of the patient have been replaced in the direct data quotes with generic terms:

them, their etc.

The data was then analysed using the Roper and Shapira (2000) model for focussed
ethnographic data. No modifications had been made to the research process following the
pilot study and the data from the pilot study was included in the analysis. The data was
coded. Categorisation required reading and re-reading of the data for immersion in the data
(Denzin & Lincoln, 2003) to allow the generation of initial codes. A code is a short phrase
that summarises the content of the section of data being reviewed and the initial phase of
coding is known as open coding (Foss & Waters, 2003). Conventional content analysis was
used (Hseih & Shannon, 2012). This method (conventional analysis) allowed the codes to be
generated from the data collected and is considered to be an inductive rather than deductive
approach (Spencer, Ritchie & O’Connor, 2004). Hsieh and Shannon (2012) identify two
other forms of analysis: directed and summative. Directed analysis uses an existing theory to
guide coding of the data, summative analysis uses counting of the use of key words and
concepts. Neither of these methods were considered suitable for this research. Directed
analysis seeks to match the data to an existing theory. At present this area of radiographer
practice has no existing theory. Directed analysis would therefore require selection of one
theory from all the pre-existing problem-solving theory models and this might prevent
recognition of other models of problem-solving employed in practice. Using summative
analysis places value on the frequency of repetition of key words and in the context of this
research where it was possible that a radiographer might only be observed once a lack of
repetition of their comments might allow the loss of a significant outcome because it was not
repeated e.g. study 24 made an insightful comment about the culture of the department which
is not mentioned during other observations and interviews nor repeated by study 24. The
electronic files transcribed from the observational and interview data were printed onto paper

and items of interest within the transcripts were highlighted using different coloured pens and
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pencils. Other methods of reviewing the data were explored including the use of data
management software NVIVIO however this type of data management did not suit my
learning style or provide the flexibility of access provided by paper copies. These items were
the given short names or phrases and these were the codes. Visual identification of the codes

helped identify trends and themes within the data.

This is the second phase of analysis: sorting for patterns (Roper & Shapira, 2010). The codes
within the observational data, which related to the examinations, demonstrated themes of
practical behaviour and problem-solving skills. The latter also being evident in the interview
data. Semantic and latent themes were identified from the data; the researcher identified
themes transparent and explicit within the data (semantic) but also used interpretation of the
data to identify latent themes which demonstrated underlying patterns and behaviours
(Boyatzis, 1998, Braun & Clarke, 2006). Latent themes are developed inductively and arise
from the understanding of the researcher. These were informed by key observations in
practice e.g. assessment of the patient, (see appendix 1k - reflective diary extracts, entry date
14.05.12 page 156 and 17.06.14. page 157) the importance of experience, (see appendix 1k-
reflective diary extracts, entry date 15.05.12 p156). Brewer (2000) tells us that ethnographers
can use this type of analysis but should recognise that this is their understanding of the data

and others may interpret the data differently.

The third stage in the analytical model developed by Roper and Shapira (2010) is to identify
any outliers to the study. Outliers are any participants or codes which do not fit within the
themes identified. By exploring the outliers a better understanding of the more routine
behaviours and activities can be gained. Evidence of an outlier occurred early in the research
and this information was used for comparison in subsequent observations and interviews e.g.
study 2 appeared to be risk averse behaving differently when conducting examinations and

when questioned at interview provided an explanation for this.

The fourth stage in the analysis is to construct links between the inter-related concepts to
allow explanation of what is occurring and relate this to the interpretation of the researcher.

Colour coding of the data codes demonstrated a visible change in behaviours between
examinations and this appeared to be related to the complexity of the examination (see
appendix 1k- reflective diary extracts, entry date 01.07.14 p157). To help demonstrate the
concepts and links between them the data was tabulated. The observation codes were
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tabulated examination by examination for each radiographer observed (see appendix 2 Table
2a page 158). Having tabulated the observational data information from the interview data
was then included, linking the cognitive themes to the practical themes identified in the
observational data. This was done to explore whether there was a link between the
complexity of the examination and the conscious and subconscious problem solving
discussed at interview. Foss and Waters (2003) tell us that these tables can be considered as
conceptual schema tying the data together to help answer the research questions. Tabulation
of the data can also be considered to be triangulation as it presented the data visually and
numerically to allow confirmation of the themes which were appearing from the observations

and interviews (Denzin, 1970).

The previous elements of the Roper and Shapira (2010) model are intended to be sequential
however their final element is not. This step is referred to as memoing where additional
comments are noted in the transcripts as they are coded and themed and are subsequently
used to help the researcher make links between the information contained within the data.
The questions which arise when reviewing the data (memos) are then referred to in
subsequent observations and interviews to allow expansion and further understanding of the
subject. For example a memo was made when staff referred to experience which raised the
question “how much experience is necessary since examining a significant number of routine
cases should not take long” and this concept linked with the paper from Baird and Wells

(2001) discussed in chapter 2 which examines assessment of students’ clinical skills.

While the discussion above describes how the data from the observations and interviews was
analysed it must be noted that examination of cultural artefacts is also required in the analysis
of research data for ethnographic studies (Hammersley & Atkinson, 2007). The need to
examine this document was prompted by the observations and interviews with staff who
referred to the card before the examination and commented upon it during the subsequent
interviews. An uncompleted radiographic request card was therefore examined in relation to
the literature available and data gathered during observations and subsequent interviews on

the use of the card during the problem-solving process.

3.14.1. Verification of the codes and themes

The codes and themes developed were as a result of the interpretation by the researcher, to

ensure that the codes and themes developed were reproducible the raw data and codes and
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themes were reviewed by the researcher’s supervision team. The tabulated data codes from
participants 11 and 20 were reviewed which represented over fifteen percent of the data
gathered. In order to further verify the data the early findings of this unique research were
presented at a peer reviewed conference (Newton-Hughes & Murphy, 2012) and an e-poster
was developed in the following year presenting some of the themes identified (Newton-
Hughes & Robinson, 2013). The themes and codes from the problem-solving data were then
mapped to the theoretical framework which was developed from the review of the literature
(P23).

3.15. Summary of the chapter

This chapter has discussed research methodology and methods and provided a clear rationale
for the methods used for this research. It has described the stance of the researcher and their
understanding of the construction of knowledge. The chapter has described a range of
research methods and provided a rationale for the chosen method. It has described the
research method; focussed ethnography, and has discussed the advantages and limitations of
this type of research. It has provided detailed information about the data collection using
observation and interview at two study sites. The chapter has provided detail of the data
analysis, how the data was coded, themed and structured to help the researcher understand the
data and address the research question. It has also provided information to explain how
credibility was demonstrated through engagement with the radiographers and by verification

of the codes and themes and reflection throughout the research process.
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Chapter 4: Results and Discussion

4. Introduction

This chapter will consider the research findings and is structured chronologically starting
with the assessment of complexity followed by conduct of the examination since this is how
the activities would be undertaken in practice (with some degree of synchronicity). The
discussion of the assessment process also considers the role of the imaging request card in the
process. The concepts of problem-solving and experience will be considered in the discussion
of the conduct of the examination and will be related to the Simon and Newel problem-
solving model (1972). As discussed in the literature review a theoretical framework was used
employing the first stages of the Simon and Newel (1972) problem-solving model and using
other theories related to each of these steps. The chapter will also consider the potential

limitations of the research and will conclude with recommendations for future study.

4.1. Description of codes and themes

The data from the field notes and interviews were transcribed as it was gathered to allow first
level analysis (Fink, 2000) and to identify developing themes which were explored further in
subsequent interviews and observations. Some of the themes started to emerge during the
observations and interviews and some did not become evident until the transcripts were

repeatedly reviewed and the researcher was immersed in the data (Silverman, 2010).

In order to develop themes and identify commonalities the data was coded. Coding helps to
manage the data, to allow comparisons and help demonstrate patterns within the data (Taylor
& Gibbs, 2010) and is part of the analysis process (Miles & Huberman, 1994). Coding was
based on terms, phrases, and key words rather than existing concepts (Taylor & Gibbs 2010).
Categories were developed from segments of the text and codes developed and defined
(Creswell, 2009).

To code the data, sections of text or phrases with similar content were identified and colour
coded using coloured pens. Notes or memos were added to the data as the codes were
developed (Myers, 2008). Image 3 illustrates this process. If text was identified as related to
more than one code all the relevant colours were applied to the text. Other qualitative data
analysis tools exist including software programmes to support coding. One of these methods
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was explored (NVivo) but the personal preferences of this researcher and their need for a
visual summary means that a manual approach was employed. Figure 8 presents the codes
identified.

Image 3. Colour coding of field note data with accompanying memos

Figure 8. Codes identified from the field notes and interview data

Codes Definition
Review of request card Examination of request card to inform examination
Choice of room Choice of x-ray room from 6 DR and CR rooms

available and rationale for choice

Rad IDs patient Communication for identification and justification of
examination
Rad communicates with patient Communication used to inform justification process

and or further assess patient e.g. mechanism of injury
- information seeking

Rad communicates with patient Communication to aid positioning, explanation,
instruction or feedback on position
- positioning
Rad communicates with patient Communication to ensure patient comfort during
positioning
- comfort check
Rad communicates with patient “small talk” used to put patient at ease
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- general

Rad observes patient

Observation of patient when entering room and
during the examination, includes general movements,
body language and facial expressions

Rad reviews old images

Radiographer reviews images from previous
examinations for additional information

Rad sets up room prior to patient entering

Radiographer sets equipment in approximate position
including placing chairs or planning trolley positions

Order of projection

Whether the AP examination or lateral was the first
image acquired

Rad demonstrates position

Radiographer demonstrates positioning to patient

Rad moves a body part

Radiographer manually positions body part
themselves rotating and moving the limb

Rad lifts a body part

Radiographer lifts a body part themselves but does
not adjust the position

Rad gets patient/somebody else to position
patient/move an immobilised body part

Radiographer does not manually position the patient
relying on the patient or escort to position the patient
e.g. a nurse lifts the leg while the radiographer
positions the image receptor

Rad uses additional equipment

Use of positioning pads, static grids, support devices

Rad reviews images immediately on production

Radiographer pauses examination to review image
produced for additional information

Rad does not review image immediately

Radiographer does not pause examination but may
review images before all images gathered

Rad reviews images at end of exam

Radiographer reviews all the images produced when
all the images are acquired

Problem solving/decision making

Various methods the radiographer uses to solve the
problems presented by the examination

Experience

Radiographer refers to experience informing problem
solving

Additional projections

Images produced by the radiographer which were not
requested but follow department protocols
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The codes were examined and grouped and themes within the data began to emerge. For
example it was clear that several of the codes related to the gathering of information about the

patient. Figure 9 demonstrates the themes.
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Figure 9. Themes emerging from codes

Code groups Themes Key themes

Review of request card

Rad reviews old images

Rad observes patient

Rad communicates with

patient-information seeking  Severity of injury assessment
Rad reviews images

Immediately on production

Rad demonstrates position

—

Rad moves a body part —

Rad lifts a body part

Rad gets patient/somebody else
to position patient/move an
immobilised body part

Rad uses additional equipment

Changes in approach to examination

Rad reviews images immediately

on production

Rad does not review image

immediately Timing of review of images
Rad reviews images at end

of exam

Rad communicates with patient Changes in use of communication
information seeking

positioning

comfort check

general

Problem solving/decision Changes in approach to examination
making
Experience

Additional projections Protocols
Choice of room Protocols
Order of projections

-AP projection first

- Lateral projection first Other

—

Assessment of
complexity

Conducting the
examination

Overarching theme

-

Complexity
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Overarching theme- Complexity

The complexity of the examination was the overarching theme from the research. The
radiographers needed to evaluate the complexity of the examination in order to conduct the
examination safely, ethically and professionally: to produce diagnostically acceptable images

with the minimum discomfort to the patient.

Key Themes

The data revealed two key themes of assessment and conducting the examination both of
which were highly influenced by the complexity of the examination (overarching theme). The
data suggested that the radiographers used a multistage process to assess the patients’ injury.
Having assessed the patient, the complexity of the examination was estimated and the
radiographers’ subsequent behaviour and approach to problem solving was modified
dependent upon the complexity of the examination.

4.2. Themes

It became clear from the data that there was one over-riding theme from the observations.
This was the complexity of the examination. The two main subordinate themes were A)
severity of injury assessment and B) conducting the examination. Both of these themes were
related to the case complexity. The assessment of the patient was conducted to evaluate the
complexity of the examination and the practical approach to the examination was driven by
the complexity of the case. From the moment the radiographer received the request card they
began to assess the patient’s injury in order to understand the requirements of the
examination and the ability of the patient to co-operate. The observational data revealed a
complex assessment process which started with the examination of the request card and did
not stop until the imaging examinations were completed. Review of the first image of the
examination often added additional information that was applied before acquisition of the
second image. The behaviour of the radiographer changed with the increasing complexity of
the case; their practical approach changed with less manual positioning of the patient, greater
use of positioning aids and more frequent review of the initial image produced. The problem-
solving process varied as the complexity of the examination increased. Routine examinations
required little cognitive input relying upon intuitive habitual responses to manage the
examination while more complex examinations required effortful thought and cognitive

input. The complexity of the case did not influence room choice between DR and CR rooms.
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If a radiographer wished to review the initial images when using a CR room they paused the

examination until a CR image was generated.

4.2.1. Severity of injury assessment

Observational data suggested that the assessment process fell into three phases:

1) Initial assessment/information review: information from the request and previous
imaging was used to assess mobility in terms of patient presentation (walking,
chair, trolley) and likelihood of injury which is based upon the imaging requested
and the mechanism of injury.

i) Assessment at introduction: The second phase of evaluation occurs when the
radiographer greets the patient and brings them into the examination room.

iii)  Assessment during examination: Assessment of mobility during the examination
included close observation of patient movement, facial expression, verbal

communication and image review. These phases will be considered in detail below.

)} Initial assessment/Information review

The information review undertaken before meeting the patient was conducted initially with
an examination of the request card. The request card is a cultural artefact (Hammersley &
Atkinson, 2007) of the profession of radiography (Strudwick, 2014). Similar to medicine
prescriptions an imaging request card is a legal document and its completion is limited to
staff with appropriate qualifications and training (Human Medicines Regulations, 2012). The
request card provides the information necessary for the radiographer to justify the
examination under the radiation protection legislation, IR(ME)R, 2000. The card must
always contain patient identification information (full name, date of birth, address), referrer
information including source and referrer’s name and signature. The card should provide
relevant clinical history for the examination requested, the clinical question to be addressed
and information about patient transport requirements (RCR, 2008). Additional information
may be provided on the request card in relation to the patient’s pregnancy status and any
previous imaging the patient may have had. The request card is a legal document and the
examination cannot be conducted without an appropriately completed request (IR(ME)R,
2000).
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An example of the request card used at the research sites can be seen in figure 10a below.

Figure 10a. Example of the request card used at the research sites

Radiology Request Form

PAS Number Dabe of Birth in accordanca with IR(ME)R 2000, the Ward Degpt
section below MUST ba complalad lof
Tormakes agod 11-55.
Surname .
Consultany GF'
Forename(s): LMP
AdGrass Might patient be pregnant? Y M
Diabér of prénvious rikisrant
ignore pregnancy nuie? ¥ N TTAgng
Postcode

Signature
Tekaphang nNUMmbs

Reason jor Request (io include relevant chinscal infommation, provisional diagnosis and In Bcoordance with RCR Fleasa indicate mobility
ary previous relivant clinical history) guideines (2008, the secton of patient
below MUST be complaliad for
conirast examinations, or tha Walking L
requast will be refurmed. W hesalchair
Stretchar
ls patient diabetic? Y H Ambulance n
Bad 8
MRSA status? On Metiommin? ¥ M
Does the patient need
It patient is for angiography: Renal mpaiment? Y N a Murse Escon?
Has Duplex been performed? Y N Consent taken:? Y M
Is the patient on Warlanin = , Clopidogred = or Dipynidomole = [tick if appropriabe)? Bipod test date Yiés = ME =
INR result EER— eGFR Patient identified By
Examination(s) Required:
Pleass fick Examination is required o facilitate safe discharge
EDD.... J Patient is sale to discharnge with urgent cutpatient appointment

Sionature-.._... Hamea (BLOCK CAPITALS) Blsep No.: Diate:

IT IS THE REFERRER'S LEGAL DUTY TO SUPPLY CORRECT RELEVANT CLINICAL INFORMATION BEFORE THE
DEPARTMENT CAN FORMALLY JUSTIFY ANY RADIATION EXPOSURE [IR(ME)R 2000]

INCOMPLETE REQUEST FORMS WITH INSUFFICIENT CLIMICAL INFORMATION WILL BE RETURNED

Radiographers used the request card to gather information about the patient, their condition
and their ability to undertake the examination. This process was chiefly informed by the age
of the patient, the clinical history given, and the mode of patient transport. The request card
information led the radiographers to investigate whether the patient had had previous imaging
and they would review the previous images for further information which might provide

information about previous positioning for similar examinations.
Quotes from the interview data suggested that this observation was correctly interpreted

“...for me a lot of the decision is made as soon as you look at the card, you look at their age,
you look where they have come from...” Radiographer 19 patient 1

“you know reviewing the previous images to give you an indication of what it is going to be
like. erm I also noted on the previous one for example it was a rolled,”

Radiographer 1 patient 5
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This statement relates to the imaging of a child who had been rolled into a particular position
and supported in that position by their parent, indicating that this technique may be required

for this examination.

“Q. Before you got the patient in actually for this one you reviewed the images, was there
something on the request card that suggested that they had got previous images or?

A. Yes, it said they had previously broke it and they had an internal fixation
Right ok
A. So I just wanted to see what pins they had put in.” Radiographer 20 patient 7

Figure 11 below summarises the assessment of the patient when the radiographer reviews the

information provided.

Figure 11. Summary of the information review process

« Review of request card
« Review of previous images and notes

« Information review

i) Assessment at introduction

This was observed when the radiographer met the patient, and happened when they called
them from the waiting room or when they went to collect the patient from a waiting area
because they were in a wheelchair or on a trolley. Escorting the patient into the x-ray room
the radiographer used the opportunity to assess patient mood, ability to understand
instructions and consciousness level. Radiographers used questioning and observation to
gather more information about the mechanism of injury, level of pain experienced by the
patient, mobility of the affected area and the likelihood of injury, while taking the opportunity
to observe the injury site. Radiographers questioned the patients to confirm that the
information contained on the request card justified the examination but frequently went on to
ask further questions about mechanisms of injury, to gain more detailed information than that

provided on the request card.
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Interview data suggested that this observation was correctly interpreted as the radiographers
frequently commented on the lack of detailed clinical information provided by the request
card.

“...specifically for this request because it was such a vague request...”

Radiographer 1 patient 10

“..., they had only put twisted ankle so mechanism of injury can be really important and A
and E are quite notorious at not telling you what is wrong... ” Radiographer 12 patient 1

Figure 12 below summarises the assessment of the patient at introduction when they meet.

Figure 12. Summary of assessment at introduction

 Observation
* Questioning

« Assessment at introduction

iii)  Assessment during examination

This assessment was continuous throughout the examination and required close observation
of the patient for visual cues about their pain level and ability to achieve the positions
required. Verbal communication was used for further information gathering and for comfort
checks with the patient. The radiographer listened for para-lingual expressions of pain from

the patient.

Interview data confirms that communication and comfort checks were used for information

gathering.

“...I'was trying to assess with that point as to if there was a particular focal point of (...) if
there was a particular focal point of pain and injury...” Radiographer 1 patient 10

“...I'was trying to find a little bit more about what had happened...”
Radiographer 11 patient 2

For routine (straightforward) examinations radiographers infrequently reviewed the first

image they produced unless they were using a DR room. When using a DR room for these
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examinations the review of the first image was not necessarily to inform the assessment

process but was also used to ensure room functionality. Interview data confirmed this.

“...erm after first image it might be battery flat or whatever so...” Radiographer 15 patient 3

When the complexity of the examination increased radiographers more frequently reviewed
the first image produced to provide additional information to support the problem-solving

process.

It might be assumed that radiographers consciously wishing to gather more information about
patient injury would chose to use a room which allowed immediate viewing of the first image
produced (a DR room) to gain more information before moving the patient for a second
examination but this was not evident from the data. However it is clear that review of the first
image produced happened more routinely when using DR imaging equipment. Review of the
first image was done intentionally during complex cases when using a CR room by
deliberately pausing the examination to process and review an image before continuing with

further projections. Figure 13 below summarises the assessment during the examination.
Figure 13. Summary of assessment during examination

« Communication and observation
* Image review

 Assessment during examination

This data provides an in-depth and unique description of the patient assessment processes in
which radiographers engage during an x-ray examination. This has never been captured
before. The process can be readily constructed within a model for radiography practice
(Newton-Hughes & Robinson, 2013).

An example of how the model might appear in practice could be described as: radiographer
reviews request card and identifies information of key importance to the examination,
presentation (trolley, chair, etc.), age, and area of injury. The radiographer selects a room and
appropriate equipment then calls the patient from the waiting room, watching as they come to
the examination room door, looking for signs of movement limitation, patient demeanour and
capacity to co-operate. The radiographer questions the patient to gain more information in
relation to the severity of the injury and then begins the examination. During the initial
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positioning the radiographer observes the patient behaviour and facial expression while
listening to the patient. The radiographer sometimes intentionally reviews the first image

produced to provide more information to guide positioning for the second image.

Having assessed the patient the radiographer must then conduct the examination. Their
approach to the examination varied as the complexity of the examination increased.

4.3. Development of a measure of complexity

Using colour for coding the data gave a clear visual indication of changes in the practice of
the radiographer. This visual signal suggested that the radiographers’ behaviour/practice
changed using different skills dependent upon the complexity of the examination. For
example, for more complex cases, more communication for comfort checking was used, the
radiographers were less inclined to move the patient and asked the patient to move
themselves or got assistance from an escort. This change was not identified iteratively during

the observations and transcriptions but was identified when the data was collated and themed.

In order to confirm this finding it was necessary to identify the complexity of the
examinations observed and explore any changes in the conduct of the examination. Within
radiography there is no classification system for examination complexity, therefore one was
developed specifically for the research. This was based on the ability of the patient to comply
with the positioning requirements. No literature was found which discussed patient
compliance with physical examinations. A review of the literature related to patient
compliance indicated that mental capacity, physical ability to move, the presentation of the
patient (trolley, wheelchair, walking) and the complexity of the patient position required for
imaging could be used as criteria. Jin, Sklar, Min and Cheun (2008) conducted a qualitative
literature review of 102 articles investigating therapeutic compliance. Their results suggested
that older and younger patients and the patients’ physical ability might influence compliance
with these patients being less able to comply. With aged patients the results were not
unequivocal, though the work suggested impaired vision, hearing, memory and cognitive
skills as being influential in compliance. Sams (2006) tells us, in his book on pain relief that
patients in significant pain are less likely to comply and it is sensible to assume that patients
with reduced movement capacity, either as a pre-existing condition or as a result of trauma,
are less likely to be able to comply with positioning requests. The presentation of the patient

was also considered as the range of movement of a patient confined to wheelchair is different
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from that of one able to walk unassisted into the room with the latter having more scope for
movement. Supporting this concept, Tugwell (2014) suggests that imaging a patient on a
trolley can be problematic. Her radiographer respondents agreed (89%) that imaging on a
trolley requires adapted technique and 77% agreed that imaging a patient on a trolley is more
technically challenging. Based on these concepts the field notes for each patient were
reviewed for notes about the patient presentation, age, body part and the examinations

classified.

Each observed case was itemised in a table (Appendix 2a page 158). The patient
characteristics (child, compliance capacity concern, complex body part, and bed/trolley/chair)
were included. The table was compiled numerically starting with ‘radiographer one’/’patient
one’ and moving through the data until all the observations were tabulated. A patient who
presented with no significant potential difficulties was classed as routine. A patient with one
potential difficulty was classed as intermediate complexity and a patient with more than one
potential difficulty was classed as complex. The examinations were classified based on the
information review and assessment at presentation (described previously). Some
examinations of children could not be easily classified as it was uncertain until the
examination commenced whether the child patient would understand the examination well
enough to co-operate with the positioning or be composed enough to allow the examination
to be routinely conducted. Their composure might also change during the examination and
the radiographer may have to change their approach and communication style as recognised
by the NSF “Getting the right start” (2003). Hardy (2000) tells us that examination of
children is complex because of their less well developed communication skills and
understanding. And Harding and Davis (2015) tell us that imaging children requires a
different skill set. For these reasons paediatric cases were classified as intermediate. In order
to confirm and justify the complexity classification system the data from the informant
interviews was reviewed to identify whether the radiographer had commented on the
complexity of the case and these comments were included in the table. The data related to the
examination room and abbreviated data codes were also added to a table to confirm their

presence (figure 14) and help identify themes within the observed behaviour.
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Figure 14. Abbreviated codes used

M = Rad rotated/moves a body part SO = Rad gets patient/somebody else to position
patient/move an immobilised body part

SOD = Rad demonstrates position L = Rad lifts a body part

C = Rad communicates with patient- comfort check P = Rad uses additional equipment
| = Rad reviews images immediately on production F = Rad reviews images at end of exam

AP= Order of projection AP/DP projection done first LAT= Order of projection Lateral done first

The interview data was used to evaluate the level of cognitive input required by the
radiographer during the examination and this information was also applied to the data table in
order to evaluate whether there was a relationship between the level of complexity and the

problem-solving skills required.

This table was reviewed by two other researchers. They each reviewed a different sample of
the data (radiographer 11-6 observations and radiographer 20-7 observations) using the

coding table and confirmed the findings.

The data table confirmed that the examinations observed varied in complexity and the
application of the codes suggested that radiographers changed their approach to the

examination based on the complexity of the examination.

The examinations were reclassified and displayed as routine, intermediate and complex. This
allowed visual comparison of the pattern of distribution of codes according to examination
complexity (See appendix 2b, Table 2 (routine) page 173, 3 (intermediate) page 177 and 4

(complex) page 181). Table 5 below summaries the incidences of the observations

Table 5. Summary of instances recorded

Complexity  Imaging type Codes Cognitive Processing
CR DR M SO SO L C P | F Automatic Thought_
D through
Routine 24 5 26 1 14 0 3 8 4 25 15 2
Intermediate 9 7 4 1 6 1 4 7 11 4 8 3
Complex 8 3 7 8 0 5 4 7 7 4 2 6
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These tables provided further insight into the frequency of imaging choices and problem-
solving skills within each category. The data code distribution indicated that there was a
change in the behaviour of the radiographers between complexity categories but this was
difficult to assess as the codes were grouped in one column in tables, 2, 3, and 4. This column
was separated out to demonstrate the frequency of the codes and identify themes within the
data codes (see appendix 2c -table 6 page 185). It should be noted that even though every
patient examination was recorded not every one of the codes were recorded for each
examination. This was in part related to the iterative nature of the data collection process.
Review of the early data collected as it was transcribed prompted further questions in
subsequent interviews and encouraged noting of previously unconsidered factors in field
notes, hence data collected in later observations and interviews included data that was not
noted in earlier studies. This categorisation system warrants further validation,
notwithstanding this it served as a useful means of discussing radiographer problem solving

in relation to the levels of complexity.

4.3.1. Conducting the examination in the three measures of complexity
Tables 2,3,4,5 and 6 demonstrated the differences between the behaviour of the radiographers
when conducting examinations of varying complexity and these concepts will be considered
further below.
4.3.2. Routine examinations
Table 6a. Summary of the data codes arranged by complexity-routine
Routine cases
M SO SoD L C P | F AP LAT

27/30  1/30 14/30 0/32 3/32 8/32 4/29 25/29  19/21 2/21

Table 6a provides figures to indicate the summary of number of times the data codes were

observed during routine examinations.
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These examinations were the majority of cases and were typified by ambulant patients who
were fully able to co-operate with the examination and had not been provided with additional
support by the accident and emergency staff e.g. sling to support arm injury. Review of the
request card (information review) and visual assessment of the patient (assessment at
introduction) indicated that the examination would not be complex and as a result very little

on going assessment was demonstrated during the examination.

The majority of the examinations were conducted in the CR room, those conducted in a DR
room were more likely to result in immediate image review (I). Interviews conducted
following the examination revealed that radiographers selected the room based upon
availability and its assigned use and were not influenced by the immediacy of image review.
The following quotes refer to DR and CR rooms respectively yet the room facilities do not
appear to influence choice and are not mentioned when the radiographer is asked about room

selection.

“room one was free which is why | used it” Radiographer 1 patient 3
“because it is our A and E room and the other rooms were busy” Radiographer 12 patient 1

Positioning this patient group was achieved with some explanation and demonstration (SOD)
and by manual positioning (M) to precisely position the limb after the patient had positioned
themselves. Use of pads to support or immobilise the patient was less frequent for this
category of patients and a majority of the examinations were commenced with the AP
projection (AP). For most of the examinations classified as routine radiographers felt that
having completed their assessment of the patient they did not require any problem solving or
decision making to inform their choice of action. The observations and interview data
suggested that radiographers occasionally thought through which projections to image or
whether to remove jewellery which would appear on the image but for routine examinations
no further cognitive input was required. Radiographers used terms such as ‘habit’, ‘routine’

and ‘automatic’ to describe how they conducted the examination.

“you are just literally on autopilot because you do it so often, maybe as a student you are
constantly thinking but I think after years of it you just kind of slip into radiographer mode
and you just start doing it”

Radiographer 19 patient 4
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The quote above suggests that experience influences the behaviour of the radiographer and
this was a frequently occurring theme within the data. The quote below relates to a decision
about whether to remove a patient’s ring for an examination.

“I think maybe when I first started I would have maybe ‘uhmed’ and ‘ahed’ a little bit over

2

the decision the fact that having a bit more experience it just goes ‘yep no fine’
Radiographer 1 patient 7

Radiographers were not always aware that they had assessed the patient in order to conduct
the examination. They also described their feelings and beliefs which influenced intuitive
behaviour in these situations. They described an intuitive response to the requirements of the

examination rather than a conscious reasoned approach.

“I believe the patient was able erm to perform a lateral and | just believed (they) needed to
be coaxed”

Radiographer 1
patient 14
For the most part the radiographers did not review the images they produced until the

examination was complete (F) and the patient had been returned to the waiting room.

It is interesting to note that the assessment of complexity system identified one patient as
routine who presented as intermediate when the radiographer assessed them and found that
they were unable to move their elbow for the examination (Radiographer 2 patient 5). It is
also interesting to note that as indicated by the comments at interview conducting this
examination required effortful thought for the radiographer which was not typical of routine

examinations.

“I didn’t want to disturb anything that was already going on and | did ask the patient if
(they) could straighten (their) elbow, when (they) said ‘no’ that is when I decided to adapt
technique”

Radiographer 2 patient 5

4.3.3. Intermediate examinations

Table 6b. Summary of the data codes arranged by complexity-intermediate
Intermediate cases

M SO SOD L Cc P | F AP LAT

14/16 1/16  6/16 1/16 4/18 9/18 11/15 4/15 14/15  1/15
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Table 6b provides figures to indicate the summary of number of times the data codes were

observed during intermediate examinations.

Half of the intermediate cases were included in this section as a result of uncertainty about
the patients’ ability to comply; the majority of these cases being children. This uncertainty
influenced the behaviour of the radiographer they were less inclined to demonstrate
positioning to patients (SOD) who may be unable to understand and opted to manually
position the patients (M). The remainder of patients in this classification were included as a
result of the complexity of the imaging examination or their presentation and the move to
manual positioning (M) was also evident for these patients with only one case relying on
demonstration (SOD) alone for positioning. This may be attributed to the level of injury as
assessed by the radiographer. Interpretation of this behaviour might suggest that the severity
of the injury indicated that the patient might need support in attaining the appropriate position
required rather than relying on demonstration alone. Table 6 intermediate cases (see appendix
2c¢ page 185) demonstrates this change in practice between classifications of examination.
Communication for comfort checks (C) was seldom used in intermediate cases but there was
an increase in the use of pads to position the patient (P) with half the patients in this category
having their limb supported in position with a pad. This also suggests that the radiographers
feel the need to provide the patient with an additional level of support. All but one of the
cases (where the information was recorded) were commenced with the AP projection with the
exception of the first examination conducted by radiographer 21 where the patient presented
in a sling with the arm flexed in the lateral position and the radiographer intentionally left the
patient in this position then reviewed the first image produced before moving the patient (see
appendix 2d page 188 for Radiographer 21 patient 1 transcription). Choice of room was to
some degree influenced by this category of patients as nearly half of the patients in this group
were children and site two used a dedicated DR room for paediatric examinations and would
intentionally move across the site to use the paediatric room (see appendix 2e page 190 for
site 2 map). This in turn influenced the review of the images which was conducted
immediately (1) as they are instantly available with DR equipment but there was also a rise in
immediate review of the images produced in CR rooms. At site one there was no

demonstrable influence of examination complexity on room choice.
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Assessment of the patient was key in intermediate examinations and radiographers made

conscious efforts to assess the patient.

“...I would be constantly assessing the patient from the moment you meet them and using,
using all of those cues I guess you would say to inform it”
Radiographer 1 patient 4

“...s0 (they) was calm, (they) was sensible (they) understood what was going to happen, and
(they) was ok like I mean | made a judgement call I did make a judgement call that (they)
would be fine...”

Radiographer 1 patient 4
Assessment of the patient in intermediate cases influenced the radiographers’ approach to the

examination in terms of problem solving.

“...I made a decision that the child was capable and competent ...”"
Radiographer 1 patient 9

For many patients in this group, despite the potential for intermediate complexity at
information review, assessment of the patient on introduction indicated that the examination

was routine, and intuitive, “automatic” problem solving was employed.

“...apart from that it was a quite routine protocol...”
Radiographer 1 patient 9

This happened primarily with the patients who were children. When assessed they were
deemed capable of compliance as such it became a routine examination requiring little active

cognitive input.

“...there was no requirement for any adapted technique, the patient was quite fit, erm (they)
understood what | was saying to (them) ... ... a straight forward AP and lateral wrist...”

Radiographer 2 patient 3

Some of the cases proved to be more complex than a routine examination when the patient

was assessed at introduction.

“Because (they) was, looked like (they) was guarding it a lot and it looked it more or less
was the wrist as opposed to the elbow and I thought about, and that’s the way (they) put
(their) hand down first and I thought well rather than moving (them)...”

Radiographer 18 patient 4
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Few of these examinations required some thoughtful effort. This was sometimes planning the

order of the examination.

“I thought you are better off getting proper projections of the wrist in its, well PA really then
getting (them) to flip (their) hand around and make (them) in pain when it is not really
needed, really, plus its, for then the lateral, I was doing it in, I know on the computers it’s like
turning off turning on in terms of switching around the exposures and everything but in terms
of the patient it is more fluent... ” Radiographer 18 patient 4
As previously noted when patient 6 complained about pain radiographer 1 drew on their
experience to help them decide how to position the patient. The radiographer in this
observation suggests that with experience their perception of how much pain the patient is
experiencing has changed. They now perceive that patients can tolerate the pain associated
with positioning the patient to the required standard. It is not clear whether this is as a result
of desensitising the radiographer to pain experienced by patients or because patients’ report

less pain than expected.

“when [ was a student and didn’t have much experience I would have been hesitant to
actually have continued on with say doing the axial because (they) was in pain, | maybe
would have gone to an alternate view quicker like 1 would have on fewer patients whereas
with experience I think ‘oh no (they) can move that little bit extra it’s not that difficult for
(them)’ so I will persevere” Radiographer 1
patient 6

4.3.4. Complex examinations

Table 6¢c. Summary of the data codes arranged by complexity-complex
Complex cases
M SO SOD L C P | F AP LAT

7112 8/12 0/12 4/12 4/13 7/13 7/11 4/11 11/11 0/11

Table 6¢ provides figures to indicate the summary of number of times the data codes were

observed during complex examinations.

Patients classified in this category were in the minority of cases observed and more
frequently presented on a trolley than in a chair (10/13), many of these cases also had an
inability to understand the examination (8/13). It was noticeable that for these examinations

none of the radiographers used explanation and demonstration (SOD) to help with

90



positioning, they also reduced their movement of the patient (M) relying upon the patient or
patient escort to lift the extremity (SO) or simply lifting the body part themselves (L) without
attempting to change the presenting position of the limb. Comfort checks (C) were more

frequently used for this group of patients. Radiographer 2 patient 4 illustrates this approach

“no I wasn 't going to move (them) at all, I basically kept (their) arm in exactly the same
position as when (they) came in the room, | just moved (their) shoulder so that I didn’t
disturb the elbow at all, gave (them) support, asked (them) if (they) could move it (them)self
(they) could lift it but (they) wasn’t able to do as I asked (them) so I actually assisted (them)
physically by moving the arm”

Pads (P) were also used more frequently to support these patients in position. The majority of
these examinations were conducted in CR rooms but despite this the radiographers more
frequently reviewed the first image produced (I) pausing the examination to gather more
information before proceeding to the next image. All of these examinations were commenced
with the AP projection. Where the cognitive processes were recorded the majority required
effortful thought with the exception of radiographer 1 patient 8 which the radiographer
approached as a routine case but when a routine approach failed the radiographer
acknowledged that more thought was required.

“veah I just wasn’t thinking for that examination actually, | probably, I wasn’t think things
through properly enough with all of them”.

Thought through problem solving employed knowledge and experience and sometimes

required trial and error.

“I decided to do the pelvis first because (they) was a query fracture of the pelvis or the hip
having fallen down the stairs so you need to rule out any injury in that joint before you start

trying to move legs to do ankles and feet lower down”

“Q. you couldn’t move the leg, so how did you know what would work?

A..., well past knowledge, I have done it before, but you have got to think of the position that
the foot is in and the position that you can then move the x-ray tube and the films in and what

you can use to hold them in the certain positions”

“I think you sometimes just have to stand back, look at what you 've, 100k at what room you
are in, where, what the patient is like and also I think, probably experience as well,”

Radiographer 11 patient 6
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“Q. this is my perception, is that you experimented a little bit then with how best to get that
image receptor in the

A.Iwas playing it by ear a little bit” Radiographer 2 patient 4

4.4. Comparison of radiographers’ approaches

While it can be seen that the approaches to the examinations varied as the complexity of the
examinations increased it should be considered whether this is due to a radiographer’s
individual approach or related to the sample (this could be equated with considering variables
in quantitative research) i.e. do radiographers vary their technique with increasing complexity
or did different radiographers use the same technique for every category of examination
which has suggested this overall result. Not every radiographer was observed more than once
or for every category of examination and therefore themes within their behaviour cannot be
considered, however where a radiographer was observed multiple times this data was
recorded in a colour coded table to examine their behaviour (see appendix 2f page 191 for

table 7). The table allowed consideration of the behaviour of each radiographer.

The table demonstrated that there was a change in behaviour for individual radiographers;
they changed their behaviour slightly between routine and intermediate cases and more
noticeably for complex cases. The notable exception to this was radiographer 2 who behaved
more consistently between routine and intermediate examinations. Radiographer 2 relied
upon explanation/demonstration and the patient positioning themselves with very tiny
adjustments by the radiographer to accurately position the limbs. This was noted at the time
and discussed at interview revealing a radiographer preference for patient self-positioning

based on past experience.

“Q. Right ok- | have watched you twice now, you usually ask the patient to position
themselves, you explain very well what you want them to do when you ask them to do that,
why do you do that

Errm- long pause (3 seconds)
Q.Is unconscious or conscious or?

A. It’s a habit erm pause ( 3 seconds) I think it’s with working in, working nights and
working in casualty x-ray erm you don’t know, you haven’t got x-ray eyes, you don’t know
what is going on inside there until you 've seen it on an image so I just prefer myself first of
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all not to to possibly disrupt any any bone fractures that may already be there and secondly
not to hurt the patient if they are moving themselves then there is no danger of me actually
causing them harm injury pain or being able to present legally to accuse me of assault or
something similar, | feel safer asking the patient to position themselves and so therefore |
have developed the words that the patient can understand mainly through doing DEXA to be
honest because they were all old ladies, and their skin is very thin, you can’t touch it because
it tears, they are just fragile, you know so I prefer not to touch the patient if I can possibly
help it

Q.OK so you think the previous experience with more fragile individuals has affected your
practice

A. Definitely ” Radiographer 2 patient 2

Notwithstanding this trait radiographer 2 did move the patient for a complex examination
(Radiographer 2 patient 4) choosing to lift the limb rather (L) than manually position it (M).
The reluctance of this radiographer to position patients manually is markedly different from
that of their colleagues and makes the data gathered from these observations outliers in the

data set.

The practice of radiographer one varied slightly from the majority of observations: comfort
checks were used for all complexities but more often used for intermediate cases. Pads were
used for some intermediate cases and more frequently for complex cases. While the use of
comfort checks is atypical the remainder of the behaviours follow the pattern identified.
Radiographer 3 was employed at site 1 and 2. Observations 1 and 2 were undertaken at site 1
and observations 3 and 4 were undertaken at site 2 but the radiographer’s practice was similar

at both sites.

Radiographer 15 conducted 3 routine examinations using manual positioning with some
explanation. This radiographer employed an unusual technique for positioning the ankle
placing a pad under the patients’ hip to encourage internal rotation. This change in technique
appears to be a personal preference adopted when imaging ankles, their more frequent use of
pads making them another outlier in the data set.

“Q.1 have seen you do ankle before when you have put the pad under the hip, what is that
for?

Erm it naturally helps keep patient ankle in right position

Q. Oh ok
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You, you can ask patient to turn that leg inwards and get that mortice view which we need,
but I found it, I just thought up myself, I just found that it’s much easier its naturally slightly
turning leg inwards and it is always no trouble for patient so patient agrees that it helps”

Radiographer 15 Patient 3

Review of the data at this level demonstrated that the changes in approach to the
examinations were not always a result of personal style/preference of individual

radiographers but were as a reflection of the complexity of the examination.

4.5. The culture of problem-solving in the departments
observed

While this focussed ethnography was investigating a small element of the practice of the
radiographers in the departments concerned it is important to consider how this element
relates to the culture as a whole. It can be seen from the record of observations that many of
the examinations were conducted solely by one radiographer acting autonomously. Of the
sixty three observations made only one examination witnessed was a joint endeavour with
two radiographers working together in a room to solve a problem. Rather than working
together radiographers were sometimes witnessed seeking advice from a colleague before
commencing the examination, though this was observed on very few occasions. It seems
from observation that within this culture social support in conducting the examination and
problem solving in terms of positioning was considered to be an individual responsibility. A

general lack of team working was noted by study 24 who said

“... Its a bit different in the way they work round there because a lot of departments | have
been to erm the radiographers bounce off one another, off each other so if I am doing an x-
ray, someone else is running the films and they will be checking the film as well, whereas the
team work isn’t as much up to scratch here in my opinion”

The description provides an insight into the level of team working the radiographer has
experienced previously. The description does not indicate that the teams the radiographer was
accustomed to supported each other with decisions in relation to patient positioning. It
describes support with tasks related to an efficient management of the examination but not
advice on positioning. In one observed instance the radiographer sought support from the
referring clinician rather than any colleagues when considering the positioning of a distressed

and confused patient. This is likely to be because it is the referring clinician who will review
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the images produced and use them to form a diagnosis for the patient. It may also have been

to introduce the referring clinician to the context of the examination.

While team working did not appear to be a cultural norm in the departments where the
observations were undertaken there was one clear element of cultural practice demonstrated
in relation to the choice of imaging rooms. When asked why a radiographer had chosen to
undertake an examination in a particular room the answer frequently related to the

designation of the room as an Accident and Emergency room rather than a general room.

4.6. Review of the findings

As intended the data from the observations and interviews had clear areas of overlap as the
interviews explored concepts noted from the observations. The interview data confirmed
many of the findings of the observational data and added further detail to the understanding
of the assessment process. It is clear from the data that the radiographers used a three stage
assessment process to evaluate the complexity of the examination before and during the
imaging. Following the assessment the complexity of the examination dictated how the
examination was conducted. A tool for assessing complexity was developed in order to
demonstrate this. Routine examinations formed the majority of the observations with fewer
intermediate examinations conducted and even fewer complex examinations observed.
Routine examinations required little cognitive input from the radiographer, imaging positions
were demonstrated, the patients limbs positioned and communication was used to gain co-
operation. The examinations were conducted in an automatic habitual fashion with no
consideration given to the order of imaging. Images for these examinations were not
reviewed to provide additional information for the assessment process. Radiographers used
positioning pads to help patients maintain the position they had adopted. For intermediate and
complex examinations the assessment process was continuous including review of images as
they were produced. These examinations were often pre-planned and radiographers drew on
past experience to help them solve the problem of positioning. Interestingly the rapid
availability of images in a DR room did not influence room choice, radiographers opting for
location and room designation over speed of image availability. Radiographers used a ‘hands
off” approach to positioning these patients in order to avoid moving them un-necessarily and
exacerbating any injuries. The communication used for these examinations included less
direction of the patient and more comfort checks. Review of individual radiographer

behaviour confirmed that with few exceptions individual radiographers modified their
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behaviour with the increasing examination complexity. It was clear that one of the
professional artefacts, the request card, did not contain sufficient information to aid the

assessment process and the request card needs to be considered further.

The implications of these findings and their relation to current theory will be discussed in the
following sections. The aim of this research was to evaluate the problem solving undertaken
by the radiographer when positioning the patient. When the radiographer receives the request
card they are presented with an ill-defined or semi structured problem (Hardin, 2002, Van
Grundy, 1981). Problem solving can be difficult when the situation is new, there are
insufficient resources, ambiguity and uncertainty and a lack of skills (D’Zurilla, Nezu,
Maydeu-Olivares, 2004). Radiographers are well trained and well-resourced in the clinical
setting and the difficulties in positioning the patient are as a result of the novelty of the
situation and the ambiguity and uncertainty of the severity of injury of the patient. In order to
manage these difficulties the radiographers in this research used communication skills to
assess the patient and reduce the ambiguity and uncertainty related to the injury. When the
examination is routine little cognitive input is required however more intermediate and
complex examinations require the generation of potential solutions (Newel & Simon,1972).
This step in the problem-solving process draws on many factors including declarative
knowledge and procedural knowledge (Hardin, 2002) drawn from experience. Some of this
process is subconscious and some novel situations require more cognitive input with

analytical skills employed.

This discussion will consider the research findings and is structured chronologically starting
with the assessment of complexity followed by conduct of the examination since this is how
the activities would be undertaken in practice (with some degree of synchronicity). The
discussion of the assessment process also considers the role of the imaging request card in the
process and the concepts of problem-solving and experience will be considered in the
discussion of the conduct of the examination and will be mapped against the theoretical
framework that underpins this research. The remainder of the chapter will also consider the
potential limitations of the research and will conclude with recommendations for future

study.
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4.7. Consideration of the assessment process

Before positioning the patient the radiographer assesses the patient using the request card and
communication with the patient. A three stage assessment process was identified. Elements of
the three stage process identified in this research have been identified in other areas of
practice (Silverman, Kurtz, Draper, 2005) and within radiography (Nightingale et al., 2015).
The assessment process can be mapped to the first stage of the Newel and Simon model of
problem-solving (1972) which is defining the problem. The literature tells us that the skills of
problem framing (Rothman, 1997) are supported during training using Problem Based
Learning, clinical experience (Schaefer & Zygmont, 2003) and assessment (Baird & Wells,
2001).

The first stage of the process is to define what is known, which is achieved by review of the
request card and visual assessment of the patient. Deciding what is not known is conducted
simultaneously and the radiographer uses questioning to address any gaps in their knowledge
(Rothman, 1997). Figure 15a maps the assessment process against the first stage of the Newel

and Simon (1972) model and the theoretical framework employed.

Figure 15a. Mapping of the assessment process against the first stage of Newel and

Simon problem-solving model (1972)

Define the problem

Review of request card Questioning
Review of previous images and Observation
notes

Observation of patient Image review

Alongside the request card radiographers have access to patient records and can review
previous images to help inform the examination. The use of “pre-encounter data” in the form
of the request card, notes and previous images is similar to that described in nursing by
Taylor (1997) when the nurse reviews the patient notes. In practice referral to the patient
records and previous images was observed as helping the radiographer plan the examination.
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Nurses benefit from additional sources of information which are verbal reports of the patient
during hand over on the ward and they may also have an existing relationship with the patient
if they are an inpatient. Similarly radiographers were observed consulting colleagues to help
plan examinations. Like radiographers, nurses also assess patients they have not encountered
previously e.g. triage nurses. In triage nurses gather additional information from the patient
using physiological assessment (blood pressure, heart rate etc. Gertz & Bucknall, 2001).
They also gather information about the patients’ discomfort using self-reporting pain scales.
These scales are used to indicate the intensity of pain that the patient is experiencing. Self-
reporting of pain is considered to be the most accurate pain assessment method (Campbell,
2006) and is frequently recorded using a numerical or face scale (Pautex & Gold, 2006).
Radiographers use their communication skills to assess the level of pain experienced by the
patient but it is not clear why they do not use the pain scales employed by other professions.
Observation of radiographers in practice saw them gathering information to frame the

problem, and also saw them make inferences from the request card.

4.7.1. The request card

The request card is an artefact (Hammersley & Atkinson, 2007) of the profession of
radiography. The radiographers use the request card as the first step in the assessment of the
patient, the information review phase (Newton-Hughes & Robinson, 2013). The
radiographers reviewed the patient age, presentation, clinical history and request to inform
their assessment. Problem-solving literature (Kahneman, 2011) suggests that information and
specific words can prime action and it may be possible that the information provided on the
request card primes that behaviour of the radiographer, predisposing them to conduct the
examination in a particular manner. The request card could be considered to be comparable
with the “pre encounter” data reviewed by nurses (patient notes) to help inform their
problem-solving processes (Taylor, 1997). Radiographers in this research often commented
upon the lack of detailed clinical history provided by the request card. This is a frequent
complaint. In 2012 Afolabi, Fadare and Essien found that only 34.4% of request cards
contained sufficient clinical information. In their UK based study in 2009 Oswal, Safferson
and Rehman noted that there is a problem with incomplete request cards worldwide and
recommended that training, improvements in availability of support material and changes to
the request card be made. If we review the request card used within the trust where the

research was conducted (figure 10a) we can see that the largest field on the request card is for
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input of clinical information and there is clear guidance on what should be included (clinical
information, provisional diagnosis and any previous relevant clinical history). It can also be
seen that there is a note to the referrer at the bottom of the form which suggests that requests
with insufficient clinical history will be returned. Despite radiographers frequently discussing
the lack of information on the request card there were no instances of return of the request

card observed during the research.

Figure 10b. Example of the request card used at the research sites

Radiology Request Form

PAS Number Dabé of Birth: In acoordance with IR{ME]R 2000, the Ward/Dept
saction below MUST be complabad for
fomales aged 11-55,
Surname: _
Consumant'GP
Forename(s): LMP
Addrass: Might patient be pregrant? ¥ s M
Duaabir & Pranious nisineant
Ignone pregnancy ne? ¥ N ETAGING
Postoode
Signature
Tesbaphons nUmDser
Reason jod Reques? (1o inchude relevant chinical infommation, provisional disgnosts and In accordance with RGR Please indicata mablity
arny previous rilivant clinkcal histeny) gLickslings (2006]), his Socion ol patient
balow MUST ba complsiad fof
contrast examinations, or the Walking B
raquest will be refumed. W hesslchalr
Stretcher
Is patient diabetc? Y H Ambulance n
Bed 8
MRSA status? On Metiomin? Yo N
Doas the patient need
I patient is for anglography: Renal mpaimeam? Y N a Nurse Escon?
Has Duplen been periormed? Y N Congent taken;? Y M
Is the patient on Wararnn = , Clopdogrel = of Dipynidomole = (tick if appropriate)? Bicod test date Yes s Ho =
INR resuf [T #GFR Patent idenimed By

Examination|s) Required:

Pleass fick Examination ks requined to facilitate safe discharge
EDD..... S Patient is safe to discharnge with urgent outpatient appomtment
Sianaturer.......... Hame (BLOCK CAPITALS) Bleen Mo.: Diate:

IT IS THE REFERRER'S LEGAL DUTY TO SUPPLY CORRECT RELEVANT CLINICAL INFORMATION BEFORE THE
DEPARTMENT CAN FORMALLY JUSTIFY ANY RADIATION EXPOSURE [IR(ME)R 2000]
INCOMPLETE REQUEST FORMS WITH INSUFFICIENT CLINICAL INFORMATION WILL BE RETURMNED

What can also be seen is that despite the large box provided, much of the space for response
has been used for explanation of what should be included in the box and questions about
MRSA and angiography. This reduces the space available for clinical history to
approximately a third of the original size. Christian and Dillman (2004) and Israel (2006) tell
us that increasing the size of a response box in research increases the quantity and quality of
information provided and it could be surmised that this reduction in space may influence
those completing the request card suggesting that minimal information is required. This lack
of information means that the radiographers use their communication skills during the
assessment at introduction to question the patient and gain more information relevant to the

examination. It is at this point that the good communication skills described by Terry and
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Higgs (1993) are applied. It can be surmised then that a lack of information on the request
card encourages the radiographer to question the patient, a practice which was met with
mixed responses in the work of Prime and Le Masurier (2000), and could be seen to be
helping to foster the relationship between the patient and the radiographer and influence the
radiographers imaging choices (Lam, Egan, Baird, 2004). It is worth noting that radiographer
4 discussed the additional postgraduate training in patient interview skills they had received
and they considered that this along with their additional training in trauma assessment had
improved their skills and influenced their ability to position the patient. They felt that the
additional training in trauma assessment allowed them the confidence to move the patient

more than they might previously have attempted.

“so | have done a physiotherapy of limbs and | have done interview techniques of erm trauma
patients with musculo-skeletal injuries so | will ask certain questions and it will influence, it
will guide me on my examinations what I can manipulate the im.. the examination to improve
it” Radiographer 4

These anecdotal comments support the suggestions of Lam, Egan and Bird (2004). Their
work proposed that radiographers should be taught patient interview skills as their study
found that interviewing the patient influenced the problem solving and decision making of
the radiographers. An additional benefit of increased communication with the patient might
also present the profession with the opportunity to move from the medical reductionist model
of practice where the “medical gaze” (Foulcault, 1975) is used to reduce the patient to the
condition that is affecting them rather than treating them as a whole. While reviewing a
blank request card and having discussed the use of pain scales earlier it would seem sensible
to include a numerical pain scale in the clinical information box to allow the requesting
clinician to indicate the patients’ level of pain in the trauma setting. The use of a pain scale
would also allow the voice of the patient to be heard in relation to the level of pain they are
experiencing. Callister (2003) tells us in her review of culture and pain perceptions that
levels of pain from similar stimuli are reported as having different intensities by members of
different cultures. Asking the patient for the level of pain they perceive would mitigate the
interpretation of the radiographer, who may be from another culture, in assessing the patient.
This would allow the radiographer an additional source of information to support their
problem solving and would also provide an indication of the context of the examination for

those reporting the images. Those reporting the images have little insight into the complexity
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of the imaging examination their role being to report the images from an examination they
have not conducted. While this might be considered a sensible inclusion on the form it may
also be un-necessary addition to a form which is not always fully completed (Afolabi, Fadare,
Essien, 2012).

The assessment process allows the radiographer to frame the problem and define the
complexity of the examination. The classification tool developed to assist the data analysis
for this research mapped well with the radiographers’ assessment of the patients with only
four instances of discordance between the complexity tool and the opinion of the
radiographer. Two of these demonstrated an increase in complexity as the examination
progressed and two were less complex than originally estimated. Therefore further work

needs to be undertaken to validate this classification tool.

Having framed the problem the radiographer moves to the second stage of the problem-
solving process, generating and evaluating solutions. The literature review identified the
complexities of this process as demonstrated in the theoretical framework. Figure 15b

illustrates this.

Figure 15 b. Mapping of the problem-solving processes against the second element of

theoretical the framework

Generate and evaluate solutions
(may be conscious or subconscious)

Different elements of this stage were employed with different examinations. There was a

difference in practice between the routine and intermediate and complex cases. In order to
explain the findings the discussion will relate the elements of solution generation to the
complexity of the examination. To illustrate this the findings were related to the theoretical

framework developed.

101



4.8. Routine examinations

In 1986 Dreyfus and Dreyfus said “When things are proceeding normally experts don’t solve
problems and don’t make decisions: they do what normally works”. This was certainly the
case in the routine examinations observed. The radiographers undertaking routine
examinations could not articulate what processes they undertook during this type of
examination indicating that the process is subconscious. Underpinning this process was
declarative and procedural knowledge, there was no need to draw upon aesthetic and ethical
knowledge since the situation presented no additional complexities which required ethical or
contextual considerations. Rules of thumb (heuristics-cognitive) and habits (behaviourist)
were relied upon to inform the conduct of the examination and the examinations were
conducted intuitively. The behaviours observed are typical of those explained by Embrey’s

cognitive continuum (1997) and “skill based behavior”. Figure 15c illustrates this.

Figure 15 c. Mapping of the problem-solving processes for routine examinations against

the second element of the theoretical framework

Generate and evaluate solutions

(subconscious)
. Intuitive Decision

Declarative knowledge is underpinning factual information and can be provided by

educational institutions. Procedural knowledge is “know how” and is related to skills
development (Anderson, 1981). Procedural knowledge comes from experience (Nickols,
2000). Experience was frequently mentioned by the radiographers in the research and is
implicit in the earlier quotation from Dreyfus and Dreyfus (1986). What is not understood is
how much experience is required to become expert at a task so that it can be considered
routine and intuitive. The nursing literature reviewed earlier suggested that general
experience was not related to problem-solving efficacy (Goransson, Ehrenberg, Marklund,
Ehnfors, 2006) but efficacy correlated to experience in the specific area of practice. Student
radiographers reported that having just limited experience in practice allowed them to
complete theoretical problem-solving assessments with ease (Baird & Wells, 2001) but this

did not explain whether the problem solving they applied was intuitive or analytical. In her
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model Baylor (2001) discusses how intuition develops with expertise; her U shaped model
can be considered to contain two elements of intuition in a three phase model. The initial
phase is immature intuition, the middle phase is analytical the later phase being mature
intuition. Baylor argues that the difference between immature and mature intuition is reliant
upon the development of expertise. She suggests that novices employ a high level of intuition
which reduces as they gain more understanding of the area (procedural knowledge) and the
analytical structures associated with it. With experience the use of intuitive problem solving
begins to rise until the clinician is an expert. Baylor uses examples from child development to
support this argument. Baylor’s model of intuition builds upon the work of Dreyfus and
Dreyfus (1980) who suggest that decision making develops with experience, with novices

using a more analytical approach.

Almost fifty percent (31/63) of the cases observed in this research were classified as routine
suggesting that involvement in clinical practice could provide experience of a large number
of routine cases in a short period of time making the move from novice to expert quite quick
in this sphere of practice. This suggestion is supported by the development of assistant
practitioner programmes which develop competency in routine examinations of the chest,
axial and appendicular systems within a part time eighteen month training package
(University of Hertfordshire, 2014) and the comments from the student undertaking SOLAR
examinations “The cases were useful-especially if one had covered the topic while on clinical
visits...... If you had already done it the case was easier and if you hadn’t there was a lot to
learn...” (Baird & Wells, 2001). The radiographers in this study had a range of 1.5- 32 years’
experience post qualifying when the study was undertaken and it could be considered that by
this time they would have encountered many routine appendicular examinations and will
have become experts in routine examinations allowing them to use mature intuition in these

situations.

4.9. Intermediate examinations

This classification of examinations included younger patients. Imaging examinations of
children can be more complex to undertake as their level of understanding and co-operation is
not often evident until the examination has commenced (Hardy, 2000). These examinations
can change rapidly if the child becomes distressed and requires a change in communication
style to gain the co-operation of the patient (Harding & Davis, 2015). Intermediate

examinations often employed rules based problem solving (Embrey, 1997) with staff
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describing the use of similarity heuristics and recognition primed behaviour. In one instance a
radiographer described using a similarity heuristic when a routine examination proved to be
more complex than anticipated. Their initial approach had been intuitive and skills based.
They identified that the situation required more thought and employed recognition primed
behaviour to solve the problem. This behaviour demonstrated the second element of
recognition primed decision making “if this is like this then”. Radiographers imaging
intermediate cases more frequently reviewed the first image produced to add additional
information allowing for an adjustment to the solution which accommodated the additional
difficulty identified. These findings can be used to support the notion of training students to
gather more information during the examination to support their problem solving and

decision making. Figure 15d demonstrates this.

Figure 15 d. Mapping of the problem-solving processes for intermediate examinations

against the second element of the theoretical framework

Generate and evaluate solutions

(may be conscious or subconscious)

Intuitive
Decision
Making

4.10. Complex examinations

Complex examinations were the least frequently observed in practice. These examinations
were novel (Hardin, 2002) and the radiographers did not have a solution to the problem
readily available to recall and a set of behaviours readily developed which they could follow
(rules based problem solving-Embrey, 1997). In these situations all types of knowledge were
drawn upon, the context of the examination was important. The potential to do harm to the
patient by exacerbating an injury was assessed to be more likely and thus ethical knowledge
was also applied. These examinations required cognitive input and analysis used analytical
problem solving. In some instances trial and error was applied, one radiographer described
this as “playing it by ear”, trying out potential solutions until a satisfactory solution was

found. The solutions typically mean that the radiographers did not change the position of the
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body part and imaging was achieved by moving the equipment around the patient and lifting
the body part only to place an image receptor adjacent to the area of injury. As educators we
could apply this to inform our teaching both in terms of clinical skills and approach to
complex examinations but also to raise awareness of the problem-solving process and the

variety of approaches which can be applied. Figure 15e illustrates this.

Figure 15 e. Mapping of the problem-solving processes for complex examinations

against the second element of the theoretical framework

Generate and evaluate solutions

(may be conscious or subconscious)

Trial and
Error

4.11 Theoretical framework

As a result of the literature review a theoretical framework was employed to demonstrate the
theoretical concepts of problem-solving in general real world situations, using Newel and
Simons’ problem-solving model to describe the steps and other theories to illustrate what
happens within each step (1972). As demonstrated above this framework was successfully
applied to the findings of the study and could be readily mapped to the observed

examinations irrespective of the examination complexity.

4.12. Other factors for consideration

Communication was a key feature of the papers examined as part of the literature review with
frequent discussion of the importance of communication in assessing the patient and in
developing a professional relationship with the patient. The radiographers observed for this
research used communication to gather further information about the patients during the
assessment at introduction and throughout the examination. When examining patients with

more complex needs they used communication to ensure the comfort of the patient. Although

105



less frequently acknowledged the radiographers also used communication to build rapport

with the patient commenting on the injury to display empathy with the patient.

“...also I think it’s just a quite nice just to actually just communicate with the patient so, you
know, you are going to have to be quite mean to them especially when you are doing A and E

work so it’s quite nice just to get a bit of chat going...” Radiographer 12 patientl

Andersson, Fridlund, Elgan, and Axelsson (2008) suggest that the radiographers use
communication to empower the patient, this was less evident in this research however, in
their study the sample included other forms of imaging examination including MRI and CT
where the nature of the examination increases the length of patient contact time and provides
the opportunity for further communication. As noted by the participants in Prime and Le
Masuriers’ (2000) study radiographers working in a trauma environment do not have the time
to converse with the patient at length and opportunities for extended communication are
limited. Some participants also expressed concern at the level of questioning employed by the
radiographer suggesting it was not the radiographers’ role. While this is the case in that study
in their study Lam, Egan and Baird (2004) recommend increased communication between the
radiographer and patient to support radiographer decision making and improve patient care
and service. With the move to from traditional hierarchical approaches in healthcare to
patient-centred care (Hibbard, 2004) improved communication between health professionals

and staff should be encouraged.

The observational data suggested that the majority of examinations were commenced with the
Antero-Posterior projection. The radiographers could provide no clear rationale for this other
than the observation that they had been taught the projections in that order. It is also
interesting to note that in the study by Prime and Le Masurier (2000) which used think aloud
observations of video scenarios the radiographers commented on the unusual technique when
a radiographer in the video commenced with a lateral projection. It is unclear why this is the
case unless it is that this is the way the patient presents in the erect, seated and supine
position. It is clear that patients who are ambulant and unsupported by slings, or with fixed
extended limbs, usually present in the Antero-Posterior position and that in these cases it is
more practicable to image the patient in this position rather than moving them from this
comfortable neutral position to another to initiate imaging, however patients who present

with flexed limbs might be approached with a similar rationale and imaged in the presenting
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position (lateral). Raising awareness of these issues with radiography students should make

them more aware of these subconscious actions and help inform their problem solving.

The observational and interview data identified one radiographer who was reluctant to move
the patient to position them irrespective of the outcome of their assessment of complexity.
The interviews with this radiographer suggested that past experience had made them to
reluctant to move the patient. This type of behaviour is similar to the avoidance approach to
problem solving described by Morera et al. (2006) when discussing personality type in
problem solving. As the name suggests an avoidance style means that problems are ignored
in the hope that they will resolve, or attempts to shift the responsibility for the problem to
somebody else. While this research did not gather data on personality type it was evident on
discussion at interview with this radiographer that she conformed to Morera’s (2006)
description of avoidance style and the gathering of this data might be used in further studies
and could be considered when screening applicants to undergraduate radiography
programmes when the need to select future practitioners who can problem solve is

paramount.

4.13. Critique of the methodology

Ethnography combines observation and interview to examine behaviour within a culture
(Geertz, 1973). Investigating the routine behaviour of radiographers in this focused
ethnography required observation and questioning of their practice in the clinical setting and
in this specific context observation of appendicular trauma imaging.

Observation presented two difficulties: the researcher role and study numbers.

4.13.1. The researcher role

When discussing access to the participants with the site managers it was agreed that 1 would
not wear clinical uniform so that staff were clear that | was acting as a researcher and not a
radiographer. Despite this visual indication it was difficult for staff to differentiate my role as
a research from my qualification as a radiographer. On occasion | was left in the room to
observe a patient while the radiographer reviewed their CR images. | was uncomfortable with
this as | had not received training in emergency procedures within the trust and would be
uncertain how to act should the patient collapse. To avoid this situation I routinely followed

the radiographer out of the room whenever they left. This presented another difficulty as the
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radiographer usually left the room to review their images. The purpose of the research was to
uncover the problem-solving process; it was not intended to assess the quality of the problem
solving. One way of estimating the success of the problem solving would be to review the
images produced. | did not want the radiographers to feel that |1 was judging the quality of
their images and despite following the radiographer from the room 1 tried not to review the
images with them unless they actively encouraged me to do so. A further difficulty of the
researcher/radiographer role arose when observing the practice of radiographers. | did not
observe any unsafe or unprofessional practice but I did observe a radiographer make an error
which may have required a repeat examination. The radiographer left an image receptor they
had just exposed in the room when going to expose for a second projection. This second
exposure may have resulted in re-exposure of the first image receptor and been detrimental to
the image requiring re-imaging of the patient. To avoid the need for re-exposure of the patient
| intervened and pointed out the error to the radiographer who retrieved the image receptor
before making the exposure. | was uncomfortable making this intervention but my
professional role in relation to patient safety overruled my discomfort. While not having a
direct impact on the outcome of the study this intervention might have influenced my
relationship with the radiographer and made them reluctant to allow me to watch further
examinations. Had my intervention been discussed with colleagues this might also make
them reluctant to allow observation of their behaviour and may have reduced the potential
number of study observations.

4.13.2. Study numbers

A very specific area of practice was selected for this research. The only previous study of
problem solving/decision making in radiography undertaken in practice evaluated the image
review process (Bowman, 1997). As the radiographers role is to produce images there were
many opportunities to observe this process. The scope of investigation for this research was
comparatively very narrow with a specific examination type being observed. In the accident
and emergency setting the most frequently requested examination is a chest x-ray.
Appendicular imaging is less frequent and as a result gaining a sufficient data sample
required extended attendance in the imaging department. Attendance times and days were
varied in order to maximise opportunities for data collection but opportunities were limited
since this was not a full time study. Notwithstanding this over 60 observations were

conducted.
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Other factors also influenced the number of observations undertaken. The research required
ethical approval and as part of that approval it was necessary to consider the issue of unsafe
practice. The letter of introduction to the research explained that as a radiographer | would be
obliged to report any unprofessional behaviour observed to the department managers. It is
likely that this influenced the staff making them less likely to volunteer for the research. In
total 20 staff from site A and B agreed to participate in the research however only 15 staff
were observed in practice. This may be because they were not on duty when the observations
were undertaken, they did not receive an appropriate request while | was present or despite
having agreed to participate in the research they were actually reluctant to be observed. This
may in part be related to the post observation interview which presented its own difficulties.
It could be argued that increasing participant numbers might increase the generalisability of
the study however Yin (2014) and Myers (2000) argue that smaller sample sizes allow

detailed study and provide findings useful to the wider community.

As a result of the infrequency of extremity examination requests there were periods of time
when observations were not possible. These frequent periods of inactivity while being
unproductive in terms of observations meant that observer fatigue did not affect the quality of

the data gathered.

4.13.3. Post observation interviews

As a percentage of the number of examinations conducted, most of the observations were of
routine examinations. As the data has revealed many of these examinations are conducted
subconsciously and as a result of this radiographers were not aware of their assessment of the
patient or their problem solving. Asking radiographers who are unaware of their actions why
they were performing them proved complex. They frequently recognised that they were not
aware of their actions but could not provide an insight into why or how they had solved the
problem. Often they reported that they had not solved any problems or made any decisions
during the examination. Benner (1984) also noted that experts are often unable to explain
their practice as it is subconscious. It was not possible to ask the same radiographer some of
the questions repeatedly after each observation e.g. “why do you do the AP first”. If the
radiographer could not articulate their rationale for the first examinations observed it was un-
necessarily repetitive to ask the question in subsequent observations. Interview questions
were also left out following later observations, having asked the same radiographer the same

question several times the question was omitted from subsequent interviews, this avoided
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respondent fatigue which occurs when the respondent becomes bored with the process and as
such the quality of the data gathered deteriorates (Ben-Nunn, 2008). This meant that some
data was not recorded for every observation and interview and the data tables used to
demonstrate the changes in conduct of the examination appear incomplete.

4.13.4. Limitations of the data analysis

As noted when considering the interview data the same data was not gathered for every
observation. This has resulted in an incomplete data set which can best be demonstrated when
reviewing the data tables produced using the complexity analysis (appendix 2a page 158).
This was in part due to the iterative nature of the data analysis (Hertz 1997) and the
individual practice of radiographers. As the observations were undertaken the actions of the
radiographers which required further investigation were indicated on the field notes and used
to inform the post observation interview. The radiographer observations were not conducted
sequentially, participant fifteen might be observed repeatedly before participant eleven was
observed. When participant eleven was observed a further question might be prompted which
was included in all subsequent interviews, but this question would not have been asked
previously. This might also mean that subsequent observations included actions which had
not been recorded previously. This resulted in gaps in the previously gathered data where the
action had not been noted or the question not posed at interview. This research is however
qualitative in nature and does not rely on complete numerical sets of data to support the
findings. The research did use this type of data to support the findings of how and when the
radiographers modify their practice with the complexity of the patient and a more complete
data set might have been beneficial for this purpose.

4.13.5. Leaving the field

One final difficulty was encountered and this is considered to be “leaving the field”. Bloor
and Wood (2006) tell us that this is an important part of conducting the research. They also
remind us that one of the key ethical principles of research is to do no harm. Having spent
several weeks alongside the research participants, having gained entry into their community
of practice (Lave &Wenger, 1991), shared their stories and jokes, and observed their practice
| was an accepted member of their team and I needed to leave the team without any detriment

to the ongoing professional relationship | would have with the radiographers. Leaving the
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field was also difficult on a personal level. | had spent many years in clinical practice as a
radiographer and the research had allowed me to re-join the “grass roots” of my profession. I
enjoyed working alongside the staff and patients and was reluctant to return to my routine
role. Having gathered sufficient data and with the requirements of a full time occupation to
fulfil I needed to leave the field. With some encouragement from my supervisor (Bloor &
Wood, 2006) | returned to the department for a final time in my role as a researcher and
thanked the participants, the other staff | had worked alongside and the departmental

managers.

4.14. Summary of the findings

This unique research has demonstrated that radiographer problem solving can be successfully
mapped to the first two stages of the Newel and Simon general problem-solving model
(1972) and the theoretical framework employed. Much of radiographer problem solving is
intuitive drawing on skills based practice derived from experience when the examinations are
straightforward. In these examinations patients are imaged automatically with little cognitive
input required by the radiographer. This requires less working memory capacity (Kahneman,
2011). The ability of the radiographer to do this allows them to focus on other aspects of the
examination. As the examinations increase in complexity the radiographers’ problem solving
can be mapped to Embrey’s cognitive continuum (2007). Radiographers move to rules based
cognitive skills to solve problems based on past experience using heuristics to help conduct
examinations of intermediate complexity. When the situation is complex radiographers have
been observed to use their knowledge base and trial and error to solve these novel and ill-
defined problems. As the cognitive skills employed in problem solving change with
complexity so do the actions of the radiographers. The behaviour of the radiographer reflects
their assessment of the patient injury, their desire not to exacerbate the injury makes them
reluctant to move the body part as the complexity of the examination increases. Routine cases
are conducted with the radiographer prepared to move the patient body part having
demonstrated the position. Intermediate cases often required the radiographer to move the
patient rather than asking the patient to follow an explanation or demonstration. For complex
cases the radiographers chose not to move the patient to position them. These patterns of
behaviour are exhibited by the majority of radiographers observed. They are not taught but

are implicit features of the radiographers practice. By making them explicit this new
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understanding of the actions and cognitive process undertaken by the radiographers can be

used to support those entering the profession.

4.15. Application of the research findings

The findings of the research have provided an insight into the problem solving used by
radiographers in the trauma setting. It is clear that there is still much to learn about how
radiographers solve problems in practice. This research has added to the understanding of
radiographer problem solving and the presentation of the research findings will raise
awareness of this complex topic within the radiography profession. Alongside the findings in
relation to problem solving several other matters have been considered. A three stage
assessment process has been observed. Further study should be conducted to evaluate and
confirm the use of this process in the practice setting. This process could then be used to
support the education of students and provide a structured process for radiographers to follow

until experience allows the process to become intuitive.

A review of a blank request card has highlighted some limitations in term of the design of the
form in use at the research sites. Changes to the form could be made to encourage the
inclusion of a more detailed clinical history to support the radiographer’s assessment of the
patient with an increase in the size of the field to be completed and removal of erroneous
questions from the field. Radiographers assess the patient to evaluate extent of injury but do
not use pain scales to inform this process. Many health care professions use pain scales to
assess patient injury and mobility. Self-reported pain scales are considered to be the gold
standard in assessing patient pain (Campbell, 2006). It is not clear why this information is not
provided to the radiographer on the request card or why the radiographer does not use this
tool as part of their assessment process. It should be possible for the referrer triaging the
patient to include this information with the clinical history for the patient or for radiographers
to receive additional training in the use of pain scales to inform their assessment of the
patient. It is also clear that radiographers question the patient in order to assess their level of
injury and ability to comply with the positioning for the examination. No formal interview
teaching is provided at undergraduate level in the training programmes | am associated with.
Both research (Lam, Egan & and Baird, 2004) and anecdotal radiographer comments
(radiographer 4) suggest that additional interview skills might be beneficial. It can be seen
that improving communication skills with the patient will inform the radiographers’ problem-

solving process and increase the patients’ participation in the examination moving towards
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patient centred care (Hibbard, 2004) and broadening the “clinical gaze” (Foulcault, 1975) of
the radiographer. It is unclear why these skills are developed at post graduate level and not
explicitly at undergraduate level and it is recommended that this should be included in the

undergraduate curriculum.

In order to understand the data a method of estimating the complexity of the examination was
developed. This tool should be evaluated and validated as it could prove useful in both the
educational and clinical setting. In the educational setting the tool could be used to provide a
structured measure of complexity which the students could apply to help them develop
appropriate problem-solving skills for application in practice. The tool could also be used to
guide clinical staff about which examinations are appropriate for students to undertake in
practice and how much support a student may require when undertaking an examination. At
present students are encouraged to conduct examinations of increasing complexity as they
progress from year to year in their programme of study. When encountering patients with
increasingly complex needs it must be difficult for the radiographer to know what level of
complexity the student is capable of managing and what is an appropriate level of
examination complexity for that student to undertake. Students’ clinical skills’ are also
assessed when they conduct increasingly complex examinations in the academic setting. At
present there is no recognised tool for measuring the complexity of the examination and the
decision is based on the perspective of the radiographer in practice or the academic setting
the examination. Using a recognised tool would add rigor to this process. As mentioned
previously the clinician reporting the images reviews them without an understanding of the
complexity of the examination. Radiographers can annotate electronic patient notes to add
comments about the examination but there is no standardised system for doing so. By
applying the complexity rating to the patient records the clinician reporting the image could
be provided with information relating to the context of the examination. In their study Lam,
Egan and Baird (2004) concluded that the provision of additional information supported those
interpreting the image and it seems that it may be beneficial if a complexity assessment was

added to the information being reviewed by the reporting clinician.

A theoretical framework has been employed which has applied the work of Newel and
Simons’ (1972) and other authors to the practice of radiographers. Application of the other
theories utilised in the framework has allowed understanding of radiographer behaviour and
cognitive activities in the first steps of problem-solving. The framework has proved adaptable
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allowing accommodation of changes in approach for routine, intermediate and complex
examinations and could be utilised for understanding radiographer behaviour in other areas of

practice.

4.16. Research recommendations

The following are recommendations for further study based on the outcomes of this research:

Further focused ethnographic studies should be conducted within this area of practice
to examine these early findings. These studies might consider gathering additional
participant data in relation to personality types in problem solving before conducting

the research.
Further work to validate the complexity classification tool.

Further focused ethnographic studies should be conducted in other areas of
radiographer practice to develop more general understanding of radiographer problem

solving.

4.17. Conclusion

In line with the aim of the research an understanding of how radiographers position a patient

for appendicular trauma imaging has been achieved.
The research objectives have been addressed:

1. To observe the problem-solving processes a Diagnostic Radiographer undertakes
when examining a patient with traumatic appendicular injury.

2. To describe the clinical practise of radiographers in this scenario.

3. To explore problem-solving literature to develop an understanding of the models
of the problem-solving that may be applied in this clinical scenario.

4. To identify any of the research findings which might be applied in education and

practice.
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Sixty three observations were made of clinical examinations which allowed exploration of the
problem-solving processes employed when positioning patients for appendicular radiographs

in the trauma setting.

It has been possible to describe the actions of the radiographers when conducting these
examinations and identify the models of problem-solving applied using the theoretical
framework identified and developing this further by consideration of complexity.
Radiographers employ a three stage assessment process to estimate the severity of the
patients’ injuries and then adapt their behaviour in conducting the examination based upon
their assessment. Much of the assessment process is subconscious and little conscious
thought is required to conduct examinations deemed routine by the assessment process.

The problem-solving processes applied to this element of practice in the trauma setting have
been observed and explored and mapped to current theory in relation to general problem
solving and decision making. The influence of complexity has been compared to the

described models of level of cognition required in problem solving and similarities noted.

Outcomes have been identified which might be employed in research, clinical and
educational practice following validation of these findings.

This research is unique in the field of radiography and as such there is little information
available to validate the findings of the research. Qualitative research is interpretive in nature
and it is therefore imperative that these findings are validated by further study in this field
before the findings can be applied in practice and education. Further work in the field of
problem-solving is also required to inform the problem-solving processes undertaken by
radiographers working in the many areas of imaging practice as their level of autonomy and
responsibility increases. The development of the theoretical framework may assist with this.
This research has reviewed one small area of practice and only one facet of the problem -
solving required to complete an entire imaging examination in the trauma setting. As can be
appreciated radiographers conduct many types of imaging examinations, trauma radiography
being only a small component of their role.
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Appendix la: Introduction to the researcher

This chapter will introduce myself as the researcher and consider how who | am will
influence the research process | use, the participants | work alongside and the way | analyse
the data.

Having introduced the subject area | wish to study, it is important to note that the research
will be conducted from the perspective of the researcher. In order for others to understand my
research it is important that | explain the perspective | take upon the questions raised. It is
also essential to consider any subjectivity (unintentional bias) (Kumar 2005) inadvertently
introduced into the project as a result of my beliefs and understanding of the world. We
should also consider the nature of reflexivity and how my research will affect and change me
and how I will affect and change my research. It must be recognised that I will change while
conducting the research (the research will change me) and how | conduct and interpret the

research may change as the research progresses (Gilgun 2010).

Background

As a child I was brought up in a middle class family in the North-West of England. My father
was a bright child and despite a working class background had gained entry into a local
grammar school. His aspirations went above those of his background; he strove to improve
his outlook and rose to a very senior rank within the fire service. My mother came from a
similar background working in skilled but not professional roles during her years of
employment. As a result of their efforts | grew up in a middle class family which valued
education. My childhood was strictly ordered, as the fire service was structured akin to any

military service, and my father would be considered strict by today’s standards.

| grew up with strong moral and ethical values, a keen sense of right and wrong and an
interest in helping others. My father’s rise through the fire service meant that we regularly
moved house and we did not stay in one place for more than eighteen months until | was nine
years old. | think this has helped me to develop a very relaxed approach to life, I do not

remember being troubled by the constant sense of change.

As part of my studies on this path to gaining a Doctorate | have learnt many other things
about myself. 1 already knew that | am a pragmatist and my preferred learning style reflects
this. According to my enneagram (http://www.enneagraminstitute.com/TypeThree.asp) | am

an achiever, self assured charming and ambitious. My leadership style is “country club”
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(Blake and Moulton 1964), more concerned with the people I am working with than the work

to be undertaken.

Education

At the age of ten | gained entry into a local Catholic grammar school, educated by nuns from
an international order. Academic success was paramount at the school and again moralistic
beliefs and behaviours were enforced. My progress at school was monitored in terms of the
performance of others both within school and my family. | was, and still am, constantly
driven to be or do the best I can, these days it is me who drives the process and | am my

harshest critic.

| became a person driven by academic success, working within strict regulations to achieve
success. My interest lay in the field of science, studying Biology, Chemistry and Physics at A
level. It is perhaps not surprising that from a childhood imbued with regulation and science |

went on to study Radiography, a profession steeped in positivism.

Radiography

| trained to be a radiographer in the 1980s when radiography was not a degree profession but
a Diploma level qualification (Price, 2007). The learning of knowledge and skills was the
chief focus of study. Scant attention was paid to the ‘softer’ skills. Even after 28 years | can
still remember my “patient care” lessons where I was taught to move a patient and the names
of surgical instruments. “Patient care” lessons did not include communication, psychology or
any similar skills, rather it focused on the equipment needed to care for the patient. This was

not an uncommon experience, academic colleagues having noted the same (Robinson, 2011).

Ultrasound

As a radiographer | was less interested in the patients than in the acquisition of the images of
them. | was professional but distant with patients. | went on to train to carry out ultrasound
examinations, predominantly working in obstetrics and it is here that | first experienced
decision dissonance (Zeleny, 1982). | was making important decisions and began to question
my own ability and judgements. | did not know that this was a common occurrence in
decision making as outlined by Festinger et al. (1956).Until this point in my career | had
followed regulation and direction in my work with a lack of autonomy in my practice. |
became uncomfortable with my new autonomy, part of this was related to the fact that

obstetric ultrasound has the highest litigation rate in medical imaging.
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| was also required to break bad news to patients regarding whether the fetus was viable,
demised, normally structured or abnormally structured and | think that it was at this time in
my career that | became a more human professional. Dealing with the emotions of my
patients (and my own) raised my awareness of ‘others’ and I developed a level of empathy
with my patients which I now feel had been lacking in my earlier career. At the same time my
personal life was evolving and | became a mother, another event which changed my

awareness of others.

Lecturer

Since being a student radiographer | had always wanted to teach, and when the opportunity
arose | took on the role of a clinical tutor (practice mentor). | spent a brief time in this role
until 1 joined academia thirteen years ago. | am now responsible for the clinical education of
undergraduate radiography students. As | grew within the profession | began to recognise the
shortfalls in my own education. | want the current students that I, and others, teach not just to
be radiographers, but to be able to be human, | feel that the current culture of radiography
does not emphasise this enough and | want to change this. | hope that this research will go

some way towards facilitating this change in culture.

| want to help radiographers make decisions. | have seen students struggle with problem
solving and decision making and fail to progress in clinical practice as a result, indeed | have
struggled with the problem-solving process myself. | believe the knowledge | have gained
while completing this study will be of benefit to radiographers making decisions in clinical
practice and will help them act as autonomous practitioners as the profession advances. |
want this not simply for the members of my profession but also for the patients they care for

in their daily roles.

Researcher

Having spent my early life and career in a strictly governed arena, | am now coming to terms
with the fact that I may not be comfortable there. A recent review of my research history has
demonstrated to me that my work to date has all been qualitative in nature, quite a marked
difference from most of the research within my profession. It appears that | am not positivist
by nature despite having been ‘brought up’ in a positivist environment. I find identifying
myself difficult as a result and my work often reflects this, frequently switching between a

positivist and post-positivist style. | have often switched between referring to myself as ‘the

140



researcher’ and ‘I’ in the work | have completed so far, an unintentional revelation of the

conflict within.

How would these factors influence my current research?

Being a qualitative researcher allows you to work with people rather than with equipment and
numerical data as a quantitative researcher might. 1 am most comfortable around people. |
need to feel part of the team. If I am working alone in my office | have to get up at regular
intervals to speak to somebody else. | do not like to be alone for too long. Some elements of
qualitative research do not require direct contact with others; questionnaire, covert
observation etc., however others do (Spradley 1979, Wolcott 2009). My personality type and
leadership style have had an undoubted influence on my choice of data collection. | want to
be with people and the only way to achieve this is by direct observation or interview and |
have used both of these methods in my study. However | would have to overcome some

barriers in order to become part of the group of participants | observe.

| am a lecturer and the lead for clinical practice for my programme, many of my participants
may be my past students. | needed to consider how the radiographers would feel when 1
observed their practice. Would they feel intimidated and that | am judging them and their
decisions? | had to find a way to dispense with these notions to allow me to integrate fully
and minimise the Hawethorn effect (French 1950).1 presented my research to the group
before asking for volunteers, taking pains to explain that 1 was not interested in the decision
that was reached but simply in the process that informed the decision. | gained their trust over
a period of weeks by joining them in their casual conversations while waiting for imaging
rooms to become free, and by sharing information about my own professional and personal
life.

| already have an understanding of radiography and its practice. | would need to step back
from this knowledge to ensure that as a researcher | developed an understanding from the
participants’ perspective and not my own. The radiographer may be doing something for a
completely different reason to the rationale | would have for the same act and | could take the
meanings of their actions for granted but had to ensure that | understood why they behaved as
they did. | had to question practice which the radiographers may assume is part of basic
radiographic knowledge and that may undermine my credibility as a lecturer. I tried to diffuse
this issue by explaining clearly why | was asking those types of questions before expecting a

response.
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Appendix 1b: Information sheet and consent form

Information sheet

Dear Radiographer,

I am lecturer and radiographer from the University of Salford. | am currently conducting research into
how radiographers make decisions in the clinical setting. | am interested in the process a radiographer
undertakes to make a decision not in the decision reached. | am particularly interested in decision
making in appendicular trauma examinations.

I am writing to inform you of this work and seek your consent in participating in the study.

To help understand the decision making process radiographers use | would like to watch
radiographers undertake imaging examinations for patients with appendicular trauma. Having
watched you make decisions related to this | would like to discuss with you how the decision was
reached. Each observation will last for the duration of the patient examination (typically 5-15
minutes) which will be dependent upon the individual patient. The discussion following the
examination will last approximately 5 minutes. | will be present in the department for blocks of time
(days/weeks) and the number of observations | make of you within a day/week will vary with the
number of relevant patient examinations you conduct in that day.

It would also help inform the study to know, your sex, age, how long you have been qualified and
what training you have undertaken since qualification.

I will record my thoughts about the decision making process | have observed and my discussion with
you on a digital audio recorder. The recording will be downloaded onto a password protected
computer the same day and securely stored, then transcribed into a password protected document at a
later date.

On completion of the consent form, you will be allocated a study number and this will be record with
each examination you undertake that | observe. In this way, should you wish to have data from
observation of your practice removed from the study it can be identified. It will be possible to hear
the recordings of observation of your practice at any time during the study. Should you wish to
withdraw from the study you can do so at any time without giving any reason.

Patients will not be asked for written consent for observation of their examination. A poster will be
displayed which explains my presence in the department and you should ask the patient for consent to
allow me to observe the examination.

I have gained approval to conduct this research from the University of Salford, The National Research
Ethics Service and your Trust.

As a member of your profession | have a duty of care to the public. Should I observe any unsafe or
unprofessional practice I will discuss my concerns with the departmental manager.
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If you have any questions in relation to this study please do not hesitate to contact me on 0161 295
2078 or by email at a.newton-hughes@salford.ac.uk

If you are willing to participate in this study could you please sign to give consent and complete the
demographic data requirements on the following page.

Thank you for your time.

NAME
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CONSENT FORM

Title of Project: Radiographer decision making in appendicular trauma radiography

Name of Researcher:  Ann Newton-Hughes University of Salford

I confirm that I have read and understand the information sheet dated 14.05.12 for the above study
and I have had the opportunity to ask questions.

I understand that my participation is voluntary and that | am free to withdraw at any time, without
giving any reason.

| agree to take part in the above study

Name Date Signature

Researcher Date Signature

1 for participant, 1 for researcher
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DEMOGRAPHIC SURVEY QUESTIONS

1. Sex (circle as appropriate)
Male

Female

2. Age range (circle as appropriate)
20-30 years
31-40 years
41-50 years
51-60 years

61-70 years

3. Number of years post-registration:

4. Post registration qualifications and training:
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Appendix 1c : Patient Notice

Patient Notice

A researcher from the University of
Salford is observing the practice of our
radiographers today.

When you enter the room, you will be
asked If you will allow them to watch
your examination.

If you have any questions about the
observation please ask.
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Appendix 1d: Examples of interview questions

Introducing question e.g. “Ok so do you think you made a decision at all then?”

radiographer 1 patient 3

Follow-up question e.g. “Yeah ok” radiographer 1 patient 2
Probing questions e.g.- “Well, I, I , do you think you thought about things more then than you have
done with the previous cases” radiographer 1 patient 5

Specifying question e.g. “This (person) when you had done (their) AP shoulder and then you
reviewed it, you told me before you had started that you would do that, is that something you routinely
do, is there a time when you wouldn’t do that or do you do that with every shoulder?”

radiographer 21 patient 5

Direct question e.g. “ok, you reviewed your ankle after you had done the first two images, so why was
that, was that?” radiographer 21 patient 4
Indirect questions e.g. — “and | am trying to decide if reviewing their images influences their behaviour
for their next image” radiographer 2 patient 5

Structural question e.g. “Ok so | want to ask a different question to last time which is why did you use

that room rather than this one because they were both free” radiographer 1 patient 2

Interpreting questions e.g. - “OK so you think the previous experience with more fragile individuals
has affected your practice” radiographer 2 patient 2

These types of questions were used to gather as much information as possible about the decision
process undertaken by the radiographer. There were also occasions when | first started interviewing

that | asked a leading question;

Leading question e.g. — “Ok, so, you have said that, part of it has been, you’re looking at the history
so she has not had any trauma, so that is a big clue, you know, that (they) could co-operate and part
of it was your experience, what do you mean , was it just a , was that a feeling or did you think back to
other times when something similar had happened and you knew that you could do it then”

radiographer 1 patient 6
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Appendix le: Early field notes

Radiographer 1 patient 1

PT in bed-Pt has dementia

NOTES

Done in CR room

Review card- patient on bed with dementia

Protocols for justification- | saw these, thus decisions about projections are eliminated as no need to
decide

History-Patient with dementia-makes study 1 think it may be a challenging examination
IN ROOM

Walks to patient- introduces self- Id of patient

This made me wonder what to do if patient can’t consent to me watching?

Staff carer with patient.

Centred

Reviewed position

Individual IRs due to CR room

Pt reassured not to be moved from bed

Radiographer 1 patient 2

Pt child injured knee hopped into room with parent

NOTES

Reviewed card- child with injured knee ? patella

CR room- smaller room with decorations on wall for children (other room has similar)
Compliant patient able to get on bed with assistance

Studyl straightens and moves child’s leg

Study 1 places leg on pad while chatting with patient

There is no consideration of the individual projections or order of examination and no
consideration of image review

148



Appendix 1f: Systematic field notes

Radiographer 1 patient 8

PT- pt for rt shoulder-pt presents semi erect on stretcher

NOTES

Inroom 2 CR

Rad asks pt about range of movement

Proj 1

Ap

Rad asks pt to sit forward and supports the IR beneath the shoulder
Rad guides pts arm into position- asks if pt is ok/comfort check - this is a slow process
Develops image but does not review

Proj 2

Uses grid

Asks pt if can lie flat

Tries but abandons attempt to lie flat

Rad turns pt oblique on trolley

Reviews images

Proj 1 again with pt more erect
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Appendix 1g: Early interview guestions transcription

Radiographer 20 patient 2 transcriptions

Q. Erm for this one you had an ankle and a foot to x-ray and you decided to do the Ankle first ,
A. yeah

Q. why was that?

A. (Pause 5 seconds) | just find it easier to do the ankle first

Q. Why is that, is it..?

A. More convenient for me

Q. right

A. and | can see if they can push their toes back or not as well and they can put their foot flat for the ,
for the foot xrays as well

Q. ok so you are sort of suggesting it gives you a bit more information about how well they will
be able to do the foot by doing the ankle first?

A. Yeah
Q. Ok erm and you asked the patient how they had done it, why did you do that?

A. I just wanted to see if the mechanism of injury as well, just they don’t give us much information on
the request card, it says inversion injury but have they put all their weight onto it or is it just a slight
slipped on the road or something like that

Thank you
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Appendix 1h: Later interview questions transcriptions

Radiographer 24 patient 1 observation

Q. Erm when you brought the patient into the room, despite their leg being in a splint they were
waving it around in the air, there are two questions I want to ask you, one is did that influence
your choice of how to position (them), so do you want to answer that bit

A. Erm well I knew (they) (they), (they) didn’t seem to have a problem with pain but the main worry
was sort of like exacerbating the erm the injury, like erm | had no idea at that point, I mean | can see it
looked a bit deformed erm but | had no idea until I saw like the AP xray but erm , yeah I think |
decided at that point that | was going to try and get pads underneath it you know for the, for the lateral
SO

Q. Ok, the other question I was going to ask you was, was, did you visually inspect it and did
that give you any cues as to how much you wanted (them) to move

A. 1, when I initially saw (them) in the waiting area, yeah I had a look it there, as | was saying, |
could see it was quite deformed and erm | decided to sort of like try and take it easy from there if |
could ,with positioning, but I think (they) had already decided (they) was going to position it himself

anyway
Q. Laughs, Yeah (they) was very co-operative wasn’t (they)?
A. Yeah you don’t usually get that- laughs

Q. Ok You used room 12, why did you use room 12?

A. Erm, Just to free this room up, | knew there was like a chest already coming in here, so | mean I, |
am happy enough to use either room

Q. Ok, And you did the AP first, do you always do the AP first?

A. Erm generally yeah if | can, erm | know a lot of people just tend to go with like ,like the lateral
straight away but I always, | just want to see that the joint straight away first of all if I can

Q. Ok so you do the AP first so that you can see the joint space?
A. Yeah

Q. Do you always review your first image before you do your second one, because that is what
you did with this patient?

A. Not always it depends on the the urgency of it and erm also the waiting list as well you know you
always try and erm but with something like that in general you would you know try and review the
AP first | guess

Q. Ok, so does that inform what you do next or is that why you review it
A. yeah

Q. or do you review it for a different reason?
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A. Er well just to you know basically see what is going on type thing and what erm | mean , a lot of
the time you get, I wouldn’t say you get your timewasters in or anything like , but you know straight
away type thing if they have not injured it, you have a good idea, I mean it’s very , I would say about
9 patients out of 10 where you are wrong and it turns out to be a really bad fracture and you have
guessed it wrong erm but yeah | guess so

Q. OK what skills do you use to guess whether they have injured it or not?

A. Erm, just patient assessment, communication, what level of pain they have, what they have done
exactly, | ask them allot of the time to describe a mechanism of injury, how they have done it, what
they have, you know, like in (their) case (they) has just fallen downstairs and it could have gone all
ways by then, erm, inverted it and everted it, erm also erm you can’t really go off erm doctors
descriptions, | think here is like really bad in terms of what they put on request cards details and stuff
whereas other places | have gone they will describe it in detail like the mechanism of
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Appendix li: Attendance schedule

DAY DATE TIMES
SITE1
Friday 4" May 9.30- 12.30pm
Monday 14™ May 9.30 — 3.30pm
Tuesday 15" May 9.30 — 3.30pm
Thursday 6" June 9.30 — 3.30pm
SITE 2
Thursday 11™ October 9.30am - 4.30pm
Tuesday 16™ October 9.30am - 4.30pm
Thursday 18™ October 5.00pm — 12.00
midnight
Tuesday 23" October 9.30am - 4.30pm
Friday 26" October 9.30am - 4.30pm
Sunday 28" October 10.00am — 4.00pm
Tuesday 30" October 9.30am - 4.30pm
Friday 9™ November 2.30pm - 8.00pm
Saturday 10™ November 10.00am — 2.00pm
Monday 12" November 1.00pm — 4.30pm
Wednesday 14™ November 1.00pm — 4.30pm
Monday 19" November 9.30am - 4.30pm

Tuesday 20" November 9.30am - 4.30pm

153



Wednesday
Monday
Tuesday
Wednesday
Monday
Tuesday
Tuesday

21% November
28" November
29" November
30™ November
3" December
4™ December

11" November
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9.30am - 4.30pm
9.30am - 4.30pm
9.30am - 4.30pm
9.30am - 4.30pm
9.00am — 1.00pm
10.00am — 3.00pm
10.00am — 3.00pm



Appendix 1j: Table of radiographer data

Sex | Age Years post Additional training
qualification
F 20-30 yrs 7 PgC Mammography, IV
canulation,MRI,CT,
F 41-50 yrs 9
F 41-50yrs 4 QA lead, Assessor, Union
Learning representative
M 31-40yrs 10 MSc Image Interpretation
M 41-50yrs 12
F 31-40yrs 11 PgDip Salpingography, in
house sailography
F 31-40yrs 16 MRI scanning
F 20-30 yrs 4
F 31-40yrs 8 Ongoing PgDip Reporting
F 20-30yrs 3 Ongoing Pg Salpingography
F 51-60yrs 6
F 41-50yrs 19
F 41-50yrs 20 PgDip Ultrasound
F | 20-30yrs 2
F 31-40yrs 7 In house IVU and IV
cannulation
F 20-30yrs 3
F 41-50yrs 9 In house paediatric training
F 41-50yrs 12
F 51-60yrs 32 PgDip Image interpretation
M 31-40yrs 4 Red dot training
F 20-30yrs 1.5
M 30-40yrs 5 IR Rep
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Appendix 1k: Reflective diary extracts

14.05.12

“Rads rapidly assess patient movement via discussion and observation both of the normal
patient movement (into room etc) and of injured body part.- who teaches this, who also does
this?

This informs the decision before they even get in the room.”

| made these notes following the observation of a radiographer who greeted the patient at
reception and watched them take a seat in the waiting room. Until this point | thought my
work was chiefly centred on what happened in the x-ray room but | could see that the
radiographer was assessing the patient as they moved away from reception. Were they
assessing them as they walked into the room? Is assessment key to this process of problem-
solving?

15.05.12

Study 1 — initial discussion of research. Study one suggests that Baylors curve is narrow in
radiography since there are a limited number of examinations and a limited number of ways
of conducting them, hence experience in an area quickly builds and can move to mature
intuition quickly.

I made these notes following a conversation with study 1 who suggested that experience
helps develop skills but experience can be built quickly.

17.06.14

When trying to explore the concept of patient assessment for movement | stumbled upon the
term “clinical gaze” this is a concept which describes the focus of the medical profession
upon the injured part with less emphasis on the patient as a whole. | began to wonder if this
was evident in the radiographers practice. | had noted that questioning the patient had a more
frequent number of comfort checks in complex cases than in routine. Were the radiographers
using a clinical gaze for routine examinations? I don’t think this can be derived from the
observational data alone, | will need to look at the interview data for this. The nursing gaze is
a recognised term, have I discovered the “radiographers gaze™?
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01.07.14

Use of the colour codes demonstrated a visual change in the colours applied to the
observations as the examinations varied in complexity. As the complexity of the cases
increased the colours changed to reflect a change in practice for example, more
communication for comfort checking was used, the radiographers were less inclined to
position the patient and asked the patient to move themselves or got assistance from an
escort.

I made these notes when | had reviewed all the data codes and was looking for themes in the
data. 1 had not noticed this while the examinations were being conducted but the use of
colours when coding the data provided a clear visual signal but I needed to confirm this
impression by tabulating the data
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Appendix 2a: Table of observations

Patient case Child | Compliance | Complex | Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging | Codes | Process
capacity body part | chair radiographer in interview | type
concern
Radiographer Yes-dementia | Hand-no | Yes-bed Complex CR PM Some elements automatic/ thought
1 patient 1 AP through
Radiographer | Yes Knee-no Intermediate CR M CP | Automatic
1 patient 2
Radiographer Hand -no Routine Calls it standard DR Automatic
1 patient 3
Radiographer | Yes Toe-no Intermediate | Would have brought P
1 patient 4 mother in if had any
concerns
Radiographer | Yes | Yes-very Tib and Complex I did take into account the | DR M SO | Thought through
1 patient 5 young Fib-no fact that the child was
erm slightly upset erm
the age of the child as
well
Radiographer Shoulder Intermediate | | believed that (they) CR M Thought through
1 patient 6 -yes actually could do the SODC
examination AP
Radiographer Finger- Routine CR SOD Automatic
1 patient 7 no AP
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Radiographer
1 patient 8

Shoulder
-yes

Yes-trolley

Complex

that was a more
complicated
examination

Yeah yeah | know

CR

PCF
AP

Automatic but didn’t work

acknowledges it should have been

thought through

Radiographer
1 patient 9

Yes

Ankle-no

Intermediate

I made a decision that the
child was capable and
competent and erm to
come into the room by
herself so | suppose |
made that decision but
apart from that it was a
quite routine

CR

M F
AP

Automatic

Radiographer
1 patient 10

Shoulder
and
forearm-
yes

Intermediate

because it was such a
vague request they have
asked to image quite allot
of the upper arm and so
what | was trying to
assess with that point as
to if there was a particular
focal point ....of pain

DR

SODC
I AP

Radiographer
1 patient 11

Knee in
splint-yes

Yes-bed

Complex

I wasn’t going to risk any
type of injury to (them)
when (they) when (they)
was in a fragile, in a
fragile state

CR

SOPF
AP
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Radiographer
1 patient 12

Yes

Wrist -
no

Intermediate

potentially it could be a
more challenging
examination because it
could be more painful for
(them) to move (their)
arm/wrist

DR

M SO |
AP

Thought through

Radiographer
1 patient 13

Finger-
no

Routine

I made the judgement call
that | could with, inin
safety move the finger to
gain optimal, optimal
optimal positioning

M F

Automatic

Radiographer
1 patient 14

Wrist-no

Routine

I believe the patient was
able erm to perform a
lateral

MCI

Automatic
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Patient case Child | Compliance | Complex | Bed/Trolley | Complexity | Complexity mentioned by | Imaging | Codes | Process
capacity body part | /chair radiographer in interview | type
concern
Radiographer 2 Ankle Routine CR SOD Automatic
patient 1 and foot - M F
no
Radiographer 2 Hand and Routine CR MPI Automatic
patient 2 wrist-no
Radiographer 2 | Yes Wrist in Intermediate | thare was no DR M Automatic
patient 3 sling-no . requirement for any SOD |
Ragl says adapted technique, the
routine patient was quite fit,

erm (they) understood

what | was saying to

(them)
Radiographer 2 Yes- Elbow- Trolley-yes Complex I didn’t know how much M F Thought through
patient 4 compliance yes the patient could move

the arm and I really didn’t

realise (they) would be in

kind of a stupor
Radiographer 2 Foot and Routine I didn’t want to disturb DR SOP Thought through
patient 5 elbow anything that was already M F

*Turned out
to be
intermediate

going on and | did ask the
patient if (they) could
straighten (their) elbow,
when (they) said ‘no’
that is when | decided to
adapted technique

161




Patient case Child | Compliance | Complex | Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging | Codes | Process
capacity body part | chair radiographer in interview | type
concern
Radiographer 3 Ankle in | Trolley-yes Intermediate CR LPF
patient 1 splint-no AP
Radiographer 3 Hand -no Routine CR SOD Automatic
patient 2 M F
AP
Radiographer 3 Finger- Routine CR SOD Automatic
patient 3 no M F
AP
Radiographer 3 Tib and Routine that (they) could move CR M F
patient 4 fib-no about on crutches and AP

they were obviously
happy for (them) to be on
crutches so (they) could
weight bear a bit
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Patient case Child | Compliance | Complex | Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging | Codes | Process
capacity body part | chair radiographer in interview | type
concern

Radiographer 4 Knee- no | On crutches- | Routine DR M F

patient 1 no AP

Patient case Child | Compliance | Complex Bed/Trolley/ | Complexity | Complexity mentioned Imagin | Codes Process
capacity body part ) by radiographer in g type
concern chair interview

Radiographer Ankle-no Routine well (they) stoodupand | CR M F | Automatic

5 patient 1 (they) was alright and LAT

(they) stood up and
(they) just hobbled in so |
thought (they) was alright
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Patient case Child | Compliance | Complex Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging | Codes | Process
capacity body part chair radiographer in interview | type
concern
Radiographer Tib and Routine observing the fact that CR MPF
11 patient 1 fib-no (they) had walked around AP
from accident and
emergency and that (they)
walked into the room sort
of unaided and (they)
was, (they) was well and
ok
Radiographer Hand and Routine CR Thought through projections but
11 patient 2 finger-no not examination
Radiographer Hand and Routine CR
11 patient 3 wrist-no
Radiographer Ankle-no Routine CR Automatic
11 patient 4
Radiographer Thumb-no Routine CR
11 patient 5
Radiographer Hip, Foot Trolley -yes | Complex CR then Thought through
11 patient 6 and ankle- DR
yes
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Patient case Child | Compliance | Complex Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging | Codes | Process
capacity body part chair radiographer in interview | type
concern
Radiographer Ankle-no Routine like the patient obviously | CR MPF | Automatic
12 patient 1 | just did was completely AP
fine and walking in and
everything
Patient case Child | Compliance | Complex Bed/Trolley/c | Complexity | Complexity mentioned by | Imaging | Codes | Process
capacity body part hair radiographer in interview | type
concern
Radiographer yes Wrist, DR Complex SO M | | Thought through examination order
14 patient 1 forearm, AP
elbow in
sling-yes
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Patient case Child | Compliance | Complex Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging | Codes | Process
capacity body part chair radiographer in interview | type
concern
Radiographer Ankle-no Routine CR PMC
15 patient 1 F AP
Radiographer Wrist/scap | On trolley Routine | found out the reason CR M
15 patient 2 hoid but able to why (they) is on the SODF
get off-no trolley, its I could easily AP
do on the table, but it er,
the table would go, just
(they) was helpful and
confident that (they) can
Radiographer Ankle-no Routine MPF
15 patient 3 AP
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Patient case Child | Compliance | Complex Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging | Codes | Process
capacity body part chair radiographer in interview | type
concern
Radiographer Yes- Ankle and | Should have | Intermediate | but (they) is like I prefer | CR MP1 | Automatic
18 patient 1 confused calcaneum- | been on standing up AP
behaviour no trolley-no
Radiographer Shoulder- Intermediate CR P1AP | Automatic
18 patient 2 yes
Radiographer Yes-Needs Knee-no Chair-yes Complex Because the person that CR LCM
18 patient 3 interpreter (they) was with was PFAP
saying that (they) is
unstable and if they are
querying a fracture of the
knee which is what it says
in the clinical information
and (they) is unsteady on
(their) feet anyway,
Radiographer Yes Forearm, Intermediate DR M I AP | Thought through order of exam
18 patient 4 elbow and
wrist-no
Radiographer Yes-Needs Knee in Trolley-yes Complex CR LPI
18 patient 5 interpreter plaster-yes AP
Patient case Child | Compliance | Complex Bed/Trolley/ | Complexity Complexity mentioned by | Imaging | Codes | Process
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capacity body part chair radiographer in interview | type

concern
Radiographer Foot-no Routine because it was run of the | DR SOD | | Automatic
19 patient 1 mill AP
Radiographer Foot-no Routine CR SOD Automatic
19 patient 2 MF

AP
Radiographer Foot and Chair-yes Intermediate DR SOD P | Automatic
19 patient 3 ankle-no M | AP
Radiographer Yes Ankle-no Intermediate | | think sometimes you are | DR PMI Automatic
19 patient 4 just literally on autopilot AP
because you do it so often

Patient case Child | Compliance | Complex Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging Codes | Process

capacity body part chair radiographer in interview | type

concern
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Radiographer Hand-no Routine CR M F
20 patient 1
Radiographer Foot and Routine CR M F
20 patient 2 ankle-no AP
Radiographer Yes Index Intermediate DR SOD
20 patient 3 finger-no M I AP
Radiographer Hand-no Routine CR SOD
20 patient 4 M E
AP

Radiographer Foot-no Routine CR MPC
20 patient 5 F AP
Radiographer Humerus- | Zimmer Intermediate | yeah I just said you can CR MCF
20 patient 6 no frame-yes keep your weight on the AP

zimmer on the opposite

side not the affected side

if you wish and (they)

was happy to do that
Radiographer Forearm-no Routine CR M F

20 patient 7
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Patient case Child | Compliance | Complex Bed/Trolley/c | Complexity | Complexity mentioned by | Imaging Codes Process
capacity body part hair radiographer in interview | type
concern

Radiographer Elbow in Intermediate | | stopped (them) and | CR MPI
21 patient 1 sling-yes said to (them) we can LAT

work around your injury

and | can do the

examination in a different

way
Radiographer Confused-yes | Pelvisand | Trolley-yes Complex Yes very complex CR M SO I
21 patient 2 hip-yes AP
Radiographer Foot Routine because the patient was CR SOD F Automatic
21 patient 3 very co-operative so

(they) actually placed

the foot on the cassette as

was asked of (them) with

no need for help or any

further explanations and

on the oblique
Radiographer Ankle, Routine the patient seemed to CR M SOD
21 patient 4 foot, toe have difficulty grasping F

Rad thinks it | orm what was being
was

Intermediate

explained to (them)
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Radiographer Shoulder- Complex SOMI
21 patient 5 yes AP
Rad thinks it
was
Intermediate
Patient case Child | Compliance | Complex Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging Codes Process
capacity body part chair radiographer in interview | type
concern
Radiographer Yes- Ankle in Trolley-yes | Complex (they) didn’t seem to CR SOCI
24 patient 1 confused splint-yes have a problem with pain AP
but the main worry was
sort of like exacerbating
the erm the injury
Radiographer | Yes Hand and Intermediate DR SOD M1 | Automatic
24 patient 2 thumb-no AP
Radiographer Ankle and | Chair-yes Intermediate MPI1AP | Automatic
24 patient 3 lower leg-
no
Radiographer Foot-no Chair-yes Intermediate | | mean (they) had been, | CR SOD F
24 patient 4 AP

(they) was fully with it at
the scene, knew (they)
was so, | just left the sort
of choices with (them) in
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terms of positioning

Patient case Child | Compliance | Complex Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging Codes Process
capacity body part chair radiographer in interview | type
concern
Radiographer Yes- Ankle, tib | Trolley Complex erm so | pretty much DR L SOP I | Thought through
26 patient 1 confused and fib in decided not to move the AP
behaviour splint-yes patient at all because I

didn’t know what was
going on and the doctors
didn’t really have a huge
idea of what was going on
yet so erm I didn’t want to
move the patient anything
that | had to so I did most
of the moving of the
equipment rather than the
patient
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Appendix 2b: Table 2 (routine), 3 (intermediate) and 4 (complex)

Table 2 Tabulation of routine cases

Patient case Child | Compliance | Complex Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging Codes Processing
capacity body part chair radiographer in interview | type
concern

Radiographer 1 Hand -no Routine Calls it standard DR Automatic
patient 3
Radiographer 1 Finger-no Routine CR SOD AP | Automatic
patient 7
Radiographer 1 Finger-no Routine I made the judgement call M F Automatic
patient 13 that | could with, inin

safety move the finger to

gain optimal positioning
Radiographer 1 Wrist-no Routine I believe the patient was MCI Automatic
patient 14 able erm to perform a

lateral
Radiographer 2 Ankle and Routine CR SOD M F | Automatic
patient 1 foot -no
Radiographer 2 Hand and Routine CR MP1SO | Automatic
patient 2 wrist-no
Radiographer 2 Foot and Routine I didn’t want to disturb DR SO P M F | Thought through
patient 5 elbow anything that was already

*Turned out

going on and | did ask the
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to be
intermediate

patient if (they) could
straighten (their) elbow,
when (they) said ‘no’
that is when | decided to
adapted technique

Radiographer 3 Hand -no Routine CR SOD M F | Automatic
patient 2 AP
Radiographer 3 Finger-no Routine CR SOD M F | Automatic
patient 3 AP
Radiographer 3 Tib and fib- Routine that (they) could move CR M F AP
patient 4 no about on crutches and

they were obviously

happy for (them) to be on

crutches so (they) could

weight bear a bit
Radiographer 4 Knee- no On crutches- | Routine DR M F AP
patient 1 no
Radiographer 5 Ankle-no Routine CR M F LAT | Automatic
patient 1
Radiographer1l Tib and fib- Routine CR MPF AP
patient 1 no
Radiographer 11 Hand and Routine CR SOD M F | Thought through projections but
patient 2 finger-no not examination
Radiographer 11 Hand and Routine CR SODMF
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patient 3 wrist-no AP
Radiographer 11 Ankle-no Routine CR MF AP | Automatic
patient 4
Radiographer 11 Thumb-no Routine CR SOD M
patient 5 LAT
Radiographer 12 Ankle-no Routine like the patient obviously | CR M P F AP | Automatic
patient 1 I just did was completely

fine and walking in and

everything
Radiographer 15 Ankle-no Routine CR PMCF
patient 1 AP
Radiographer 15 Wrist/scaph | On trolley Routine | found out the reason CR M SOD F
patient 2 oid but able to why (they) is on the AP

get off-no trolley, its I could easily

do on the table, but it er,

the table would go, just

(they) was helpful and

confident that (they) can
Radiographer 15 Ankle-no Routine MPF AP
patient 3
Radiographer 19 Foot-no Routine because it was run of the | DR SOD I AP | Automatic
patient 1 mill
Radiographer 19 Foot-no Routine CR SOD M F | Automatic
patient 2 AP
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Radiographer20 Hand-no Routine CR M F
patient 1
Radiographer 20 Foot and Routine CR M F AP
patient 2 ankle-no
Radiographer 20 Hand-no Routine CR SODMF
patient 4 AP
Radiographer 20 Foot-no Routine CR MPCF
patient 5 AP
Radiographer 20 Forearm-no Routine CR M F
patient 7
Radiographer 21 Foot Routine because the patient was CR SODF Automatic
patient 3 very co-operative so

(they) actually placed the

foot on the cassette as was

asked of (them) with no

need for help or any

further explanations and

on the oblique
Radiographer 21 Ankle, foot, Routine- Rad | the patient seemed to have | CR M SOD F
patient 4 toe thinks it was | difficulty grasping erm

Intermediate | what was being explained

to (them)
Radiographer23 Ankle and Routine CR PFAP
patient 1 toe-no
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Table 3 Tabulation of intermediate cases

Patient case Child | Compliance | Complex Bed/Trolley/ | Complexity | Complexity mentioned by | Imaging Codes Processing
capacity body part chair radiographer in interview | type
concern
Radiographer 1 | Yes Knee-no Intermediate CR MCP Automatic
patient 2
Radiographer 1 | Yes Toe-no Intermediate | Would have brought P
patient 4 mother in if had any
concerns
Radiographer 1 Shoulder- Intermediate | | believed that (they) CR M SOD C | Thought through
patient 6 yes actually could do the AP
examination
Radiographer 1 | Yes Ankle-no Intermediate | | made a decision that CR M F AP Automatic
patient 9 the child was capable
and competent and erm
to come into the room by
herself so | suppose |
made that decision but
apart from that it was a
quite routine
Radiographer 1 Shoulder Intermediate | because it was such a DR M SOD C
patient 10 and vague request they have I AP
forearm- asked to image quite allot
yes of the upper arm and so

what | was trying to
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assess with that point as
to if there was a particular
focal point ....of pain

Radiographer 1 | Yes Wrist - no Intermediate | potentially it could be a DR M SO I Thought through
patient 12 more challenging AP
examination because it
could be more painful for
(them) to move (their)
arm/wrist
Radiographer 2 | Yes Wrist in Intermediate | there was no requirement | DR M SO Automatic
patient 3 sling-no for any adapted technique, SOD |
*Rad says the patient was quite fit,
routine erm (they) understood
what | was saying to
(them)
Radiographer 3 Ankle in Trolley-yes Intermediate CR LPFAP
patient 1 splint-no
Radiographer 18 Yes- Ankle and | Should have | Intermediate | but (they) is like | prefer | CR MP I AP | Automatic
patient 1 confused calcaneum- | been on standing up
behaviour no trolley-no
Radiographer 18 Shoulder- Intermediate CR PIAP Automatic
patient 2 yes
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Radiographer 18 | Yes Forearm, Intermediate DR M1 AP Thought through order of exam
patient 4 elbow and
wrist-no
Radiographer 19 Foot and Chair-yes Intermediate DR SODP M | Automatic
patient 3 ankle-no I AP
Radiographer 19 | Yes Ankle-no Intermediate | I think sometimes you are | DR PMI1AP | Automatic
patient 4 just literally on autopilot
because you do it so often
Radiographer 20 | Yes Index Intermediate DR SOD M I
patient 3 finger-no AP
Radiographer 20 Humerus- | Zimmer Intermediate | yeah I just said you can CR M CF AP
patient 6 no frame-yes keep your weight on the
zimmer on the opposite
side not the affected side
if you wish and (they)
was happy to do that
Radiographer 21 Elbow in Intermediate | | stopped (them) and | CR MPI
patient 1 sling-yes said to (them) we can LAT
work around your injury
and I can do the
examination in a different
way
Radiographer 24 | yes Hand and Routine DR SOD M 1 | Automatic
patient 2 thumb-no AP
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Radiographer 24 Ankle and | Chair-yes Intermediate M P 1 AP | Automatic
patient 3 lower leg-
no
Radiographer 24 Foot-no Chair-yes Intermediate | | mean (they) had been, | CR SOD F
patient 4 AP

(they) was fully with it at
the scene, knew (they)
was so , | just left the sort
of choices with (them) in
terms of positioning
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Table 4 Tabulation of complex cases

Patient case Child Compliance | Complex | Bed/Trolley/ | Complexity | Complexity mentioned | Imaging Codes Processing
capacity body part | chair by radiographer in type
concern interview
Radiographer 1 Yes- Hand-no | Yes-bed Complex CR PM AP | Some elements automatic/
patient 1 dementia thought through
Radiographer 1 | Yes Yes-very Tib and Complex | did take into account | DR M SO Thought through
patient 5 young Fib-no the fact that the child
was erm slightly
upset erm the age of
the child as well
Radiographer 1 Shoulder- | Yes-trolley Complex that was a more CR P CF AP | Automatic but didn’t work
patient 8 yes complicated L acknowledges it should
examination have been thought through
Yeah yeah | know
Radiographer 1 Knee in Yes-bed Complex I wasn’t going to risk | CR SOPF
patient 11 splint-yes any type of injury to AP
(them)when (their)
when (they) was in a
fragile, in a fragile
state
Radiographer 2 Yes- Elbow- Trolley-yes Complex I didn’t know how MFL Thought through
patient 4 compliance | yes much the patient could

move the arm and |
really didn’t realise
(they) would be in

181




kind of a stupor

Radiographer Hip, Foot | Trolley -yes | Complex CR then SO CLP | Thought through
11 patient 6 and DR I AP
ankle-yes
Radiographer | yes Wrist, Complex DR SOMI Thought through
14 patient 1 forearm, AP examination order
elbow in
sling-yes
Radiographer Yes-Needs Knee-no | Chair-yes Complex Because the person CR LCMP
18 patient 3 interpreter that (they) was with F AP
was saying that (they)
is unstable and if they
are querying a fracture
of the knee which is
what it says in the
clinical information
and (they) is unsteady
on (their) feet
anyway,
Radiographer Yes-Needs Knee in Trolley-yes Complex CR LPIAP
18 patient 5 interpreter plaster-
yes
Radiographer Confused- Pelvis and | Trolley-yes Complex Yes very complex CR MSOI
21 patient 2 yes hip-yes AP
Radiographer Shoulder- Complex SOMI
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21 patient 5 yes Rad thinks it AP
was
intermediate
Radiographer Yes- Ankle in | Trolley-yes Complex (they) didn’tseemto | CR SOCI
24 patient 1 confused splint-yes have a problem with AP
pain but the main
worry was sort of like
exacerbating the erm
the injury
Radiographer Yes- Ankle, tib | Trolley Complex | erm so | pretty much DR LSOPI | Thought through
26 patient 1 confused and fib in decided not to move AP
behaviour | splint-yes the patient at all

because I didn’t know
what was going on and
the doctors didn’t
really have a huge idea
of what was going on
yet so erm I didn’t
want to move the
patient anything that |
had to so | did most of
the moving of the
equipment rather than
the patient
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Appendix 2c: Table 6 — table of distribution of codes in

relation to complexity

Routine cases

Study SO SOD C AP LAT
number

R1P3

R1P7 X X

R1P13

R1P14 X

R2P1 X

R2P2

R2P5 X

R3P2 X X

R3P3 X X

R3P4 X

R4P1 X

R5P1 X
R11P1 X

R11P2 X

R11P3 X X

R11P4 X

R11P5 X X
R12P1 X

R15P1 X X

R15P2 X X

R15P 3 X

R19P1 X X

R19P2 X X

R20P1

R20P2 X

R20P 4 X X

R20P5 X X
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R20P7 X X
R21P3 X X
R21P4 X X X
S23P1 X X X
R24P2 X X X X
27/30 1/30 14/30 0/32 3/32 8/32 4/29 25/29 19/21 2/21
R 90% 3.3% 46.7% 0% 9.4% 25% 13.8% 86.2% 90.5% 9.5%
Intermediate cases
Study M SO SOD L Cc P | F AP LAT
number
R1P2 X X X
R1P4 X
R1P6 X X X X
R1P9 X X X
R1P10 X X X X X
R1P12 X X X X
R2P3 X X X
R3P1 X X X X
R18P1 X X X X
R18P2 X X X
R18P 4 X X X
R19P 3 X X X X X
R19P 4 X X X X
R20P 3 X X X X
R20P6 X X X X
R21P1 X X X X
R24P3 X X X X
R24P4 X X X
14/16 1/16 6/16 1/16 4/18 9/18 11/15 4/15 14/15 1/15
87.5% 6.3% 37.5% 6.3% 22.2% 50% 73.3% 26.7% 93.3% | 6.7%
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Complex cases

Study M SO SOD L C P | F AP LAT

number

R1P1 X X X

R1P5 X X

R1P8 X X X X X

R1P11 X X X X

R2P4 X X

R11P6 X X X X X X

R14P1 X X X X

R18P 3 X X X X X X

R18P5 X X X X

R21P2 X X X X

R21P5 X X X X

R24P1 X X X X

R26P1 X X X X X
7112 8/12 0/12 4/12 4/13 7/13 7111 4/11 11/11 0/11
58.3% 66.7% 0% 33.3% 30.8% 53.8% 63.6% 36.4% 100% 0%
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Appendix 2d: Radiographer 21 patient 1 transcription

Radiographer 21 patient 1 transcription

Q. You have been telling me all the way along what you have been doing and why you have been
doing it so I just want to re-cap to make sure that | have got what you said.

A. right

Q. So you said when you brought the patient into the room, this was a really complex case
wasn’t it because the patient didn’t speak English,

A. sighs

Q. erm when you brought the patient into the room you asked about the mechanism of injury
because that helped inform you about how much you were going to be able to move the patient

A. and how much they can do for me, the co-operation from them, how much they can do

Q. and how much they can co-operate , erm and then you did your first image and you said that
you positioned (them) in the lateral position because that’s how (they) presented in the sling so it
was obvious that (they) could be reasonably comfortable in that position

A. yes, yes

Q. and then the next thing that you did was that you reviewed the image and you said you did
that because of how uncomfortable the patient was and that you wanted to

A. it was going to determine how I do the second view as in like a horizontal beam lateral or an AP or
straight AP

Q. ok so it was going to inform you about how much range of movement | guess that the patient
had

A. yes yes

Q.

A. That sounds exactly

Q. Well no no your explanation is better than mine

A. That’s exactly the reason why, the range of movement
Q. Yes

A. That’s exactly the reason why

Q. Ok and so we reviewed the image and you decided that there was a fracture and so when you
went to speak to the patient rather than just assume (they) could go into the position that you
wanted, you asked, you demonstrated really and asked if (they) was able to do that,

A. To do that - yes
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Q. and (they) said (they) couldn’t really (they), (they) had a bit of a go didn’t (they)
A. yes (they) did yeah but (they) started screaming, screaming in pain
Q. yes (they) did (they) started to complain of the pain, so you left (them) as (they) was

A. but | stopped (them) and I said to (them) we can work around your injury and I can do the
examination in a different way, | can approach the examination in a different way

Q. ok. erm What told you, that you could do it in a different way, how did you know you could?

A. Erm it’s because erm the important thing was when | sat (them) down there in my mind I already,

| already have assessed that when I walk into the room I have sat (them) in a proper way where | am
able to do the horizontal beam for example if | was going to bring somebody into this room there is no
point this tube won’t go on that side to even try and, S0 you have to make sure then the patient is
sitting in the right way

Q. Ok so before you even brought (them) in the room

A. | was thinking about that

Q. You premeditated where to put (them) in case you had to do an adapted technique
A.Yes

Ok thank you
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Appendix 2e: Site 2 map

Accident amd Ememgency deparmenl
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Appendix 2f: Table 7 behaviour of each radiographer

study M SO SOD L Cc P | F AP LAT
number

Routine

R1P3

R1P7 X X

R1P13 X X

R1P14 X X X

Intermediate

R1P2 X X X

R1P4 X

R1P6 X X X X

R1P9 X X X

R1P10 X X X X X

R1P12 X X X X

Complex

R1P1 X X X

R1P5 X X

R1P8 X X X X X

R1P11 X X X X
M SO SOD L C P | F AP LAT

Routine

R2P1 X X X

R2P2 X X X X

R2P5 X X X X

Intermediate

R2P3 X X X

Complex

190




R2P4 X X

M SO SOD L C P | F AP LAT

M SO SOD L C P | F AP LAT
Routine
R11P1 X X X X
R11P2 X X X
R11P3 X X X X
R11P4 X X X
R11P5 X X X
Complex
R11P6 X X X X X X
M SO SOD L Cc P | F AP LAT
Routine X
R15P1 X X X X X
R15P2 X X X X
R15P3 X X X X
M SO SOD L C P | F AP LAT
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SO

SOD

AP

LAT

Routine

R20P1
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R20P 2 X X X
R20P 4 X X X X
R20P5 X X X X
R20P 7 X X

Intermediate

R20P 3 X X X
R20P 6 X X X X

M SO SOD C F AP LAT

M SO SOD Cc F AP LAT
Intermediate
R24P2 X X X
R24P3 X X
R24P 4 X X X
Complex
R24P1 X X X
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