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Abstract

Objectives. This narrative review examines the current status of evidence-based practice and
knowledge translation in diagnostic radiography. It explores knowledge translation efforts in the
allied health professions aimed at systematically implementing evidence-based practice and
suggests ways that these may be applied within diagnostic radiography.

Key findings. Knowledge translation in diagnostic radiography is in its infancy with numerous
examples of key findings of rigorous studies not implemented in practice. Utilising frameworks,
models and theories to systematically translate knowledge into evidence-based practice has been
shown to be effective in other allied health professions. Whilst few studies in diagnostic radiography
report utilising these systematic approaches to implementing evidence-based practice, those that
do, show promising results. Attitudes towards evidence-based practice within diagnostic
radiography are becoming more positive and it is important to use this positive shift in attitudes to
create real evidence-based change in the profession.

Conclusion. The potential benefits of systematically translating knowledge into evidence-based
practice in diagnostic radiography are wide reaching with positive implications for our patients, the
profession and wider community. Leaders at all levels of radiography must work towards
implementing evidence-based practice in their daily work.

Implications for practice. Systematic approaches to knowledge translation should be adopted and
reported in diagnostic radiography in order to more effectively translate knowledge into evidence-
based practice.
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Introduction

Within healthcare there is a known gap between the best available evidence and clinical practice. 2
Where the highest forms of evidence should guide best practice, legacy practices often persist.
Translating this evidence or knowledge into practice is called knowledge translation (KT). KT seeks to
“address the gap between what is known from research and knowledge synthesis and
implementation of this knowledge by key stakeholders with the intention of improving health
outcomes and efficiencies of the health care system”. 3 Changing clinicians’ behaviour can be
challenging but whilst the barriers to implementing best practice are well researched in disciplines
such as medicine and nursing *° less research exists specific to diagnostic radiography (DR).

Evidence-based practice (EBP) is a fundamental cornerstone of modern healthcare. Its importance
has been enshrined in radiographer codes of practice internationally. ®” Evidence-based radiography
(EBR) has been defined as “radiography informed and based on the combination of clinical expertise
and the best available research-based evidence, patient preferences and available resources.”® The
aim of both EBP and EBR is to provide the best possible outcomes for patients. Within allied health
professions, attitudes to EBP tend to be positive, however insufficient time and underdeveloped
skills appear to hinder KT efforts. >1° Radiographers self-report lower levels of the skills that are
required for EBP (i.e., research and information technology skills, critical analysis, and the ability to
apply evidence in context), compared with other allied health disciplines and tend not to spend
much time engaging with published literature.*>!! When compared to medicine, nursing, and some
other allied health professions, radiography has required University degree level qualification for a
short period of time, with this level of education only becoming commonplace in the 1990’s. These
factors may contribute to why the research that is produced within DR is often slow to be translated
into practice, with recent studies showing that EBR is not widely implemented. 1! Conducting

8,12,13

research and translating it into practice is an important professional responsibility as this

translation has positive effects on a wide range of parties, especially our patients.

We know from other healthcare disciplines that KT, in order to create evidence-based change, is a
slow process that requires meticulous planning and implementation. ** This literature review will
compare KT in DR to KT in other disciplines in order to identify potential ways in which to better
translate knowledge to practice in DR. It will do this by first examining the current state of EBR, then
by providing specific examples of the knowledge to practice gap within radiography, and finally
exploring KT strategies that are being used effectively in other health professions to illustrate how
these could apply within DR.

Methods

This narrative literature review examines literature about EBP in DR from earliest records until 2020.
A narrative approach was selected due to its ability to broadly and comprehensively “describe the
history or development of a problem or its management”. **> The authors adopted a cyclical, iterative
search approach, and sought the advice of a librarian to develop the search strategy and select
databases. Medline and CINAHL databases were searched using keywords (see Table 1). After the
first stage (database search) was completed, a second stage (‘snowball’ search) began. Starting with
the existing journal articles, the authors checked the reference list and citing articles to identify any
additional articles that may have been omitted from the first stage of the search.



Table 1 approximately here

Background

Evidence-based radiography

It is acknowledged that EBR has not well practiced and that a substantial knowledge to practice gap
exists. #1 In 2006, a sample of 70 radiographers in the United Kingdom were surveyed about their
knowledge and use of EBP; 68.6% of those surveyed rated their knowledge of clinical effectiveness
and evidence-based practice as low. ° These attitudes are slowly beginning to change with a more
recent survey of 83 Ugandan radiographers utilising the same survey tool showing that this level
decreased; with only 43% of respondents rating themselves as low. ¥ Whilst the second survey,
indicates fewer radiographers perceived ‘low’ levels of EBP knowledge, this clearly remains a
concern for almost half the respondents. Radiographers are known to have a tendency to rely on
their clinical expertise and protocols rather than justify their decisions using current research
evidence % and report being more willing to act on advice from a colleague than from a journal
article. ° There is a perception amongst radiographers that their ability to change current practice is
limited and that a greater incentive is required in order for change to occur. ° Even when
departmental protocols are evidence-based, radiographers have a tendency to apply practices
learned during their training, even if these may be outdated, rather than follow departmental
protocols.

A significant problem arises when best practice changes over time and the training that
radiographers received is no longer current. For example, the recent position statement of the
American Association of Physicists in Medicine (AAPM) on the Use of Patient Gonadal and Fetal
Shielding is well researched and based in current evidence. '° However, the position statement has
created dissent among the radiographic community and a survey of the Advanced Health Education
Centre’s readership indicated that 86% of radiographers would continue to shield their patients even
if their department adopted a no shielding policy. 2° While professional bodies representing
radiologists 2! and medical physicists 22 have been quick to adopt the position statement, those
representing radiographers such as the American Society of Radiologic Technologists, have “heard

” 23 3nd as such

from several members and facilities that do not agree with the recommendation
have decided not to adopt the recommendations at this time. Despite evidence that shielding their
patients may be more harmful than beneficial, 2% some radiographers choose not to implement the

evidence-based recommendation and continue with their legacy practice.

Despite some resistance, there is evidence that attitudes to EBR and research within DR are
changing. Although historically radiographers have not considered research a necessary element of
their professional career, 2® more recent studies have shown emerging positive attitudes, the
following three studies were included as exemplars of recent reflections of international views
within radiography in relation to EBP. A total of 63% of surveyed Norwegian radiographers agreed
that radiography related research is important and that radiographers should take a leading
position. 2 A 2013 study of radiographers in Ghana indicated that 60% were interested in
undertaking research. 2 Furthermore, 84% of surveyed Singaporean radiographers agreed that
conducting research would be beneficial to their department. 2 Radiographers who participate in
research related activities are more likely to implement EBP and have a research-oriented way of
working.



Potential explanations for some changes in attitude are the transition of radiography to a degree
level qualification, the professionalisation of radiography and role advancement for radiographers. ¥
Internationally there has been a strong push towards the professionalisation of DR. 3 There has
been a historical tendency in DR to rely heavily on input and advice from other professions such as
radiologists, medical engineers, and physicists, as research relating to the practice of diagnostic
radiographers tends to come from these professions. However, with greater professional standing
comes greater responsibility and there is a need for radiographers to have a more substantial input
into the evidence base for the profession. 3!

Systematic approaches to knowledge translation in health

Approaching KT in a systematic way has proven advantageous in other healthcare professions,
leading to the promotion and use of numerous frameworks, models, and theories. 323 Systematic
approaches aim to inform KT efforts in order to help ensure the best possible likelihood of successful
implementation. Many systematic approaches exist; including for example, the Promoting Action on
Research Implementation in Health (PARiIHS) Framework, Practical Application of Clinical Evidence
System (PACES), and the Theoretical Domains Framework (TDF), and each has been used in different
contexts to guide, understand, or evaluate implementation. 3¢-38 Scott et al. explored the advantages
of systematic approaches, explaining that they may “inform the development and delivery of
interventions; guide evaluation; explore moderating factors and causal mechanisms; and facilitate a

better understanding of the generalizability and replicability of implementation interventions.”3*

There is a plethora of evidence from the discipline of implementation science that suggests that
systematic approaches to KT are effective at both improving clinician knowledge and changing
clinician behaviour. 33353940 A recent systematic review identified 49 different KT models,
frameworks and theories, varying in their applicability and validity. ** However, the reasoning behind
why a particular KT approach was selected and applied is often not reported. 3**2 The overwhelming
number of theories can create a challenge at the clinical level when choosing the most appropriate
method of implementing an evidence-based change. ** In response to this, Nilsen proposed a
taxonomy, (see Figure 1), for these models based on the aim of the change agent. ** Clinicians may
select their desired outcome, whether that be guiding translation, understanding influencing factors
or evaluating an implementation attempt that has already taken place. The taxonomy then guides
the clinician to the most appropriate type of framework, model or theory.

Figure 1 approximately here.

Strategies that are multi-faceted and active in their nature are the most effective in creating a
desired change. 3*3> A systematic review of KT interventions in allied health found that although
education is one of the most common interventions used to create change, when it is used in
isolation, it has a limited impact. 3% Close examination of the barriers to change and carefully planned
strategies to overcome those barriers is key to a successful translation. ¥*® It is important to note
that the nature of barriers and facilitators of change are dynamic and interrelated and this nature
must be considered when planning strategies. *



Discussion

The knowledge to practice gap in radiography

A complex professional culture exists within radiography where medical dominance and
protectionism are prevalent. *° This includes a deferral to radiologists in decision-making and a
tendency to cede to referral patterns even when radiographers judge that a particular imaging test
may not be appropriate. Bairstow et al. found that ‘56% of patients had evidence of inappropriate
diagnostic practice’® and a 2016 study examining justification of CT and MRI showed that 6.54% of
examinations were either unjustified or had questionable justification. %’

An example of this is the prevalence of unjustified abdominal x-rays on patients presenting with
acute abdominal pain in line with the Royal College of Radiologists guidelines. 2 Whilst
radiographers attribute this to medical dominance, it is a professional requirement for radiographers
to justify examinations. Despite this requirement, the application of justification of examinations in
practice remains inconsistent among radiographers, meaning that up to 56% of examinations are
inappropriate and are carried out to the possible detriment of patients. >3

An example of the knowledge to practice gap in radiography that could be easily implemented by
radiographers with arguably minimal external issues is an adaption of the technique utilised during
radiography of the clavicle as examined by McEntee and Kinsella. & This study demonstrated
statistically significant reductions in organ radiation dose to the eyes and breast as well as increased
image quality when utilising a postero-anterior (PA) as opposed to an antero-posterior (AP)
projection technique for clavicle imaging as well as demonstrating increased image quality. 8
Despite the known benefits, radiographers have not appeared to implement this into their practice.
18 A possible explanation may be a lack of confidence on the part of radiographers of this unfamiliar
positioning technique and the possible associated increased repeat rate. ' However, given the
professional aptitude of radiographers, this barrier should be easily overcome with education and
training.

These are just two of the many examples within radiography where a knowledge to practice gap
exists. The impact of the underuse of available evidence has broad implications for a wide range of
stakeholders. Patients, policymakers, clinicians, educators, and researchers alike stand to benefit
from a strong shift towards EBR. If we examine the example of changing technique in radiography of
the clavicle, the positive impact is clear; our patients receive significantly reduced doses to highly
radiosensitive organs.>* In the example of unjustified abdominal imaging, the impact of not adhering
to known best practice has wider implications than patient dose. The financial benefits in the form of
saving unnecessary procedures have impacts at a local level within departments, and on a broader
level within the healthcare budget. !

Educators aim to equip their students with the necessary skills to become evidence-based
practitioners. However, strong social forces mean that students and new graduates quickly adopt
the dogma of departments that often self-replicate and reinforce their practices as a result. Higgins,
Robinson and Hogg note that “initiating a successful research culture requires clear goals and
effective leadership”. *° This requires strong leadership from senior radiographers and managers in
order to ensure knowledge translation is supported in the clinical environment. The opportunities



for positive change within the profession of DR are vast. It is therefore important to consider what
radiographers may learn from other healthcare disciplines in relation to KT.

Knowledge translation in diagnostic radiography

There is no ‘one size fits all’ model, framework or theory for translating knowledge into practice
within healthcare broadly or indeed within radiography. Different groups within the radiography
community need to approach this translation in different ways in order to create the cultural shift
required. Utilising Nilsens’ taxonomy from Figure 1, * it may be most beneficial for heads of
departments to focus on guiding the translation process by using process models, for example the
Ottawa Model. *® Professional bodies could focus on exploring the influences of implementation
within radiography. A determinant framework such as the revised Theoretical Domains Framework
38 would provide a good starting point. Individual radiographers wishing to ensure that their practice
is evidence-based may utilise a simplified model such as Strauss and Sackett’s five step framework
for applying EBP. 7

Little evidence currently exists regarding explicit KT strategies within DR. Whilst it is likely that many
of the principles discussed above will apply in a DR context this is yet to be examined within the
profession. Various authors proposed that utilising the Strauss and Sackett five step framework for
applying evidence-based medicine may be useful in DR and some have presented several
hypothetical scenarios detailing how this may be applied. 2°#578 This model may be useful on a
small scale to individual clinicians looking to improve their own performance, however strategies to
help foster KT on a broader scale within departments and the profession will also be required.

A recent example of radiographer-initiated implementation is outlined in a report on premedication
for heart rate-controlled CT Coronary Angiography. 3’ The authors describe a successful
implementation of a premedication protocol using the PACES and Getting Research into Practice
(GRIP) audit and feedback tools. A three phase implementation strategy consisting of stakeholder
engagement, design and implementation, and follow up audit, was utilised in order to successfully
guide and evaluate this implementation. The study achieved a high compliance rate with the change
implemented that was in line with evidence-based standards. Similar to many implementation
reports from other disciplines, the justification for the use of these particular tools is not discussed in
the report. Implementation initiatives within DR need to be reported more consistently and with
justification of the model, framework or theory used so that evidence is generated as to which
approaches are the most effective.

The way forward for evidence-based radiography

EBR is a professional requirement. How do we enable, encourage and educate radiographers to be
evidence-based practitioners? How do we create cultural change that empowers radiographers to
assert their knowledge in a context that has long been overshadowed by medical dominance?

Early career radiographers seem to adapt quickly to the dogma of departments, ¢ with a recent
Australian study finding that allied health professionals’ confidence in applying EBP drops in the first
five years of clinical practice. *° This finding reflects a missed opportunity for building EBP within the
radiography community. Perhaps fostering a more active and positive research culture within the
profession by linking this more strongly with continuing professional development would promote
mid-career radiographers’ interest levels in research and EBR. By strongly integrating research into



radiographers’ formal University training this proactive research culture may be fostered within the
profession. >° Investing additional resources in preparing student radiographers in the application of
evidence-based practice may help to change the culture of the profession long-term. Pedagogic
interventions that have been suggested for use in radiography education include role modelling
from academic staff, service user involvement in preparation for practice, facilitated reflection, and
problem-based learning. %% Much research is currently being undertaken that examines
embedding research into university curriculum. Further research as to how we can better equip
students to have the confidence to apply these skills rather than adapting to the status quo of their
department once they have graduated and entered practice is required.

Two emergent groups have been shown to have more positive attitudes towards better utilising
findings from research into clinical practice. *® The first group are senior radiographers who have had
experience in research related activities. The second group are the new generation of radiographers
who typically may have higher level qualifications (bachelors and masters). Supporting senior
radiographers to mentor junior colleagues to participate in research and apply EBP is imperative.
This can be done by ensuring that departmental protocols are evidenced based, that research
activity is embedded into position descriptions for senior and consultant radiographers, by providing
additional training and workload recognition for all staff and recognising research and EBR as
‘business as usual’.

Changing clinical practice is a slow and complex process that requires careful strategizing, effective
leadership, and collaboration across the profession. This process may be facilitated by the use of a
systematic approach informed by an appropriate KT model, theory, or framework. As KT is in its
infancy within radiography, we can learn from the experiences of other allied health professions,
where a systematic approach has proven beneficial.

Conclusion

It is imperative that we conduct further research into the effectiveness of specific KT strategies to
create an evidence based for knowledge translation in diagnostic radiography. A significant
challenge in the coming years will be ensuring that we have effective leadership that enables and
encourages senior radiographers and the newer generation to embed a culture of research and EBR
within the profession. Researchers and clinicians must work together to ensure that relevant clinical
guestions are being investigated using appropriate methods and that recommendations are
implemented. Implementing EBR stands to positively affect the profession, our patients, and the
broader community. Radiography has a long way to go in terms of implementing evidence-based
research into everyday clinical practice, but we must capitalise on the positive attitude shift to
create the change within the profession that is so clearly required.
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