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Abstract

Objectives: There is an increasing need to engage with evidence-based practice
(EBP) and continuing professional development (CPD) to effectively respond to the
current healthcare demands and challenges. This review highlights barriers to
applying EBP and CPD, and synthesises the economic, ethical and legal implications
of EBP and CPD in radiography.

Key findings: Inconsistent application of EBP and engagement in CPD may not only
result in compromised professional development and gaps in knowledge in practice,
but also affect patients, healthcare services and health organisations unfavourably
from an economic, ethical and legal perspective. Leaders such as managers in
radiology departments may play a key role in fostering an evidence-based culture.
Conclusion: Consistent application of EBP and CPD in daily practice is beneficial to
patients, professionals and healthcare organisations from an economic, legal and
intellectual perspectives. Morally and ethically, although it has some conflicting views
to EBP, applying an evidence-based approach may be considered a professional’s
responsibility to ensure the provision of prime quality care and treatment.
Implications for practice: The delay in translation of evidence-based interventions
into everyday practice has several consequences and leads to possible missed
opportunities including failure to provide best available care, reduction of
unnecessary imaging procedures and cost. Hence, it is crucial for radiographers to
regularly engage in EBP and CPD, and for healthcare organisations and radiology
managers to educate themselves on EBP and CPD, and act as knowledgeable
leaders for developing, enhancing, and sustaining EBP and CPD as the norm, create
an environment that facilitates and empowers staff, and support staff to appreciate
the rationale for any organisational changes associated with EBP.

Introduction

The aim of evidence-based practice (EBP) is to deliver the most effective healthcare
and maximise the use of finite healthcare resources, improving healthcare services
and service users’ health outcome.! Research evidence, however, has shown an
extensive delay in translation of evidence-based interventions into every day
practice.?3 Additionally, studies have recorded challenges in sustaining innovations
over time.* This delay and inconsistent use of evidence is critical as service users
may fail to receive the best available treatment and care. Moreover, healthcare
organisations may potentially miss out on financial value gains and returns on
investments.® This article discusses the importance of EBP and continuing
professional development (CPD), reviews the barriers to implementing EBP in
radiography and synthesises the economic, ethical and legal implications of EBP and
CPD.

Literature search

This review places an emphasis on the economic, ethical and legal implications of
EBP and CPD, with the aim of highlighting the consequences and missed
opportunities of irregular application and engagement of EBP and CPD in
radiography, and to encourage radiography departments to reflect on the use of EBP
and CPD in their practice. Additionally, the article aims to stimulate further research



and discussion on the economic, ethical and legal implication of EBP and CPD in
radiography. Literature searches were performed in October 2024 with PubMed,
ScienceDirect, Medline and Google Scholar. To broaden the search, key words such
as “healthcare” and “radiology” were also included. Commonly reported barriers to
the theory-practice gap were related to negative attitudes and beliefs, lack of
knowledge and skills to undertake research and apply EBP, limited resources, and a
lack of support and authority. These barriers were utilised as a basis for the debate,
and yielded discussion on the economic, ethical and legal implications of EBP and
CPD. Original research articles, reviews, reports, editorials, commentaries, and
legislations related to radiography practice were included. Studies which were not
written in English, or where a translation was not provided were excluded.

Evidence-based practice and continuing professional development

EBP is derived from evidence-based medicine (EBM), which was outlined in various
publications by American and Canadian researchers and physicians since the
1980s.6 EBP is the process for decision-making whereby the best available research
evidence, along with the health professional’s clinical expertise and patient
preferences and values are considered.” For successful application of EBP,
healthcare professionals are expected to continuously question the current ways of
practice.® This may occur during consultations with patients or during the provision of
care leading to generating questions regarding the effects of a treatment, the choice
of diagnostic tests, and the outcome and background of a disease or condition.® For
example, radiographers may question: ‘is the radiation dose optimised for this x-ray
projection?’. The process is then continued by accessing, appraising, and applying
the evidence (see Figure 1).
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Figure 1: Principles and process of evidence-based practice

CPD emerged from continuing education (CE), which refers to “lifelong learning”
associated with didactic learning methods with the purpose of updating and
reinforcing knowledge to ultimately improve patient care. '© CPD is a broader
concept referring to the process of engaging in learning activities to develop and
enhance abilities in a specific field. ' Unlike CE, it includes any formal and informal
activities beyond professionals’ initial training such as attending courses and
conferences, reflective practice, teaching and engaging in (recent) literature in their
field. 1912 The need for a more disciplined and structured approach to further learning
became essential due to healthcare becoming an increasingly litigious and
professional environment, with rapid technological advancements. '3 Over the past
two decades, continuous learning and development has been considered a
fundamental element to the role of any healthcare professional including
radiographers to develop and maintain skills, knowledge, and attributes to practice
safely, effectively, and legally within radiographers’ evolving scope of practice. 1516

There is a clear link between CPD and EBP: engaging in EBP can be considered
CPD, and CPD is an essential component for the successful application of EBP.
CPD involves continuously identifying areas of knowledge and/or skills that require
updating, extending, and applying to practice, and EBP provides the tools to
successfully implement the new evidence-based skill or knowledge to practice.
Journals are crucial sources of recent, evidence-based information and vital to CPD
as research literature is continuously changing.



The theory-practice gap in radiography

Although the importance of evidence-based practice is widely recognised and
included in the curriculum in radiographers’ education, the theory-practice gap in
radiography remains existent. Barriers recorded relate to negative attitudes and
beliefs, a lack of knowledge and skills, limited resources and a lack of support and
authority.

Negative attitude and beliefs towards evidence-based practice and research

Studies have reported a negative attitude towards EBP including a lack of
motivation. -9 Moreover, research shows that radiographers believe that research
is a task for researchers external to the profession, or alternatively performed in
collaboration with other professionals such as peers or physicians. '7-° Similarly,
studies have reported that radiographers’ preferred sources of information are other
professionals (e.g., peers, physicians), their clinical experience and previous training
or education rather than research evidence. '7?° Additionally, research suggests
reliance on peers, traditions and subjective beliefs. 292! For example, radiographers
may rely on ‘word of mouth’ of peers and construct personal ideologies towards
applying EBP. This is evident in the study by Hayre et al.,?° leading to sporadic and
inconsistent application of lead shielding to protect service users from ionising
radiation. Although factors such as limited resources and time may influence a
negative attitude, a lack of confidence or low professional self-esteem may also
contribute to a hesitant attitude towards EBP and research. Ultimately, radiography
has not long been recognised as a profession and the role development is
continuing. 2223

A lack of knowledge and skills to research and apply evidence-based practice

A lack of knowledge and skills to evaluate research findings is highly reported among
healthcare professionals including radiographers. 724 Accordingly, radiographers
have previously indicated that their initial training did not prepare them sufficiently to
undertake research, and have identified the need for formal training in research
concepts and skills. 2>26 For example, appraising evidence seems to be a
challenging task, which is essential to successfully applying EBP.

Some studies show that involvement and knowledge of research and EBP appears
to be more pronounced among younger and higher qualified radiographers. 17:18.26
An explanation for this may be that evidence-based healthcare is more anticipated
and appreciated as a change from diploma to degree level equipped radiographers
with concepts of research and EBP. This suggests that the principles of research
and EBP should be further encouraged during radiographers’ initial training and
maintained through official training post qualification.

Limited resources

A lack of resources such as time and access to literature has been a point of
discussion within many healthcare professions including radiography. 22 Ahonen



and Liikanen'” show that radiographers do not perceive any personal or professional
benefit (i.e., in terms of pay or professional development) to undertaking research to
implement EBP. A lack of incentive may promote a negative attitude, which has also
been recorded among other healthcare professionals such as nurses and
midwives.?*

Lack of support and authority

Research evidence has shown a lack of support from peers, immediate superiors,
physicians, and physicists to implementing EBP. Time, increased workloads and
workforce shortages are considered significant obstacles among healthcare
professionals including radiographers. 26-2% There is a nationally acknowledged
shortage of healthcare professionals which has been predicted to escalate over the
years.3° Therefore, particularly if no support is provided, implementing EBP or
undertaking research may become increasingly challenging due to a lack of time and
increased workloads promoted by staff shortages.

Previous studies have shown a lack of authority and autonomy to implementing EBP
among radiographers.2'2° For example, in the study by Rawle et al.,?! radiographers
have reported a lack of autonomy to implement new evidence-based x-ray
projections as “radiologists are responsible for the image interpretation”.
Correspondingly, a study by Ramazan, Aarts and Widdowfield?® suggest a
hierarchical control mindset in radiology departments, leading to possible
discouragement of implementing EBP.

Overall, the above discussion shows that the theory-practice gap in radiography is a
result of multiple practical, environmental, and individual barriers which are
connected and interlinked. Researchers have made various recommendations to
remove these barriers and promote EBP in practice.3! Additionally, there is an
increasing interest in employing theories such as translational science,
implementation science and communities of practice to bridge the theory-practice
gap. 27,32,33

Economic, ethical and legal implications of evidence-based practice and
continuing professional development

Inconsistent application of EBP and irregular engagement in CPD could not only
result in compromised professional development and gaps in knowledge, but also
affect patients, healthcare services and health organisations unfavourably from an
economic, ethical and legal perspective.

Economic implications of evidence-based practice and continuing
professional development

In the UK, healthcare spending has historically increased significantly yearly.3* This
is due to a combination of factors including a growing and ageing population with
increasingly complex healthcare needs, increasing patient expectations and



continuous medical and technological advancements.3® The growth in health funding
over the past decade was below long-term average and could not keep pace with the
demand.®® This resulted in pressures on services including staff shortages,
increasing waiting times and reduced performance standards.33 Lack of funding is
not the only challenge facing the healthcare system. Various factors affect the
availability and quality of care, which may be intensified by the financial challenges
(figure 2). 3°

In modern medicine, diagnostic tests, including laboratory tests, imaging and more
invasive procedures, are prominent in clinical decision making. The overuse of tests
in healthcare, especially within systems such as the NHS, is increasingly a topic of
concern. 4041 Imaging is identified as a highly overused test. 444 Factors associated
with this overuse include the practice of “defensive medicine” in which healthcare
professionals fear missed pathology and litigation, patient expectations and
demands to validate or legitimise their concerns, and systemic pressures such as
clinical guidelines and hospital protocols. 4346 This can have several negative
implications, such as unnecessary patient anxiety (e.g., false positives, incidental
findings leading to “cascade effect”), strain on healthcare resources (e.g., cost,
reduced availability and access of services), and adverse health effects from
unnecessary procedures (e.g., unnecessary exposure to radiation). 404247

Implementing strategies such as EBP and CPD is not only beneficial to appropriately
respond to the continuous changes such as the increasingly complex healthcare
needs and rapid medical advancements, but also to reduce costs whilst providing
quality healthcare. This is shown in a study by Walewska-Zielecka et al.,*® in which
the implementation of evidence-based care reduced the number of unnecessary
medical procedures and healthcare costs while not affecting patient satisfaction.
These results are in line with a recent scoping review by Connor et al.,*® in which
many reviewed articles showed improved patient outcomes and return on
investments as a result of implementing EBPs.
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Figure 2: Factors affecting the quality and availability of healthcare

Ethical implications of evidence-based practice and continuing professional
development

To understand ethics in healthcare, it is important to briefly describe morality and
ethics. Morality refers to “ traditions or beliefs about right and wrong conduct” and is
influenced by factors such as social and cultural practices, whereas ethics is “the
study of social morality”.5° In addition to personal moral philosophies that guide
ethical decision making, there are also ethical theories which provides individuals
with general guidelines to make decisions.?' For example, most healthcare
occupations have a code of ethics to provide a more formal process for applying
moral philosophy and to “govern professional behaviour”.5° In radiography, both the
Society of Radiographers (SoR) and the professional regulator Health and Care



Professions Council (HCPC) provide guidelines on codes of conduct, performance
and ethics. 5253

The four basic principles of ethics; beneficence, nonmaleficence, autonomy and
justice, are commonly used within healthcare to guide professionals’ behaviour and
support decision making, particularly when facing ethical dilemmas %4. These
principles also apply to research involving human subjects.>® Ethics codes in
research stress respect for both, individuals from the perspective of individual
autonomy and “by emphasising the rights of those with diminished autonomy to the
same protections”.®! Autonomy refers to respecting individuals’ choices, which also
links to the importance of consent, informed decision making, truth-telling and
confidentiality. 3 The principles of beneficence and non-maleficence relate to
maximising benefits while minimising risk of harm to individuals.5! In terms of
research, this should be beneficial and provide value that outweighs any risk or
harm, and any potential risks and harm requires mitigating by robust precautions.>
Finally, justice obliges to “equitably distribute benefits, risks, costs, and resources”
%_In research, this includes avoiding bias and exposing individuals to a
disadvantageous research protocol.%®

Since EBP is underpinned with the belief that practice should be based on best
available evidence, it has received criticism relating to ethics. It is argued that EBP
may result in unethical practice where: i) it overrides decisions of practitioners with
clinical experience and knowledge; ii) it disempowers the ability of patients to choose
based on personal ideas and values; iii) it results in preference given to treatments
tested by randomised control trials; and iv) rationing and allocation decisions tend to
“favour existence of evidence over the presence of need”, thus can be unjust.%’
Hence, research emphasises the importance of professionals integrating their clinical
expertise in decision making, and to empower patients to discuss their preferences
and values 5859, Additionally, it is suggested that EBPs, similar to research, should
be ethical in all areas including the design, implementation and evaluation.>’

Although there are limitations, EBP is generally considered best practice in a sense
that we all prefer to be treated with the best proven interventions; therefore,
healthcare professionals are expected to practice their profession by combining their
individual expertise with EBP %8. This, being executed in an ethical manner with best
interest of the patient. A similar statement is argued by Gupta®, who discusses
ethics and EBM in psychiatry. Gupta®' argues that an evidence-based approach to
practice may be an ethical responsibility towards patients:

1. In order to practise medicine ethically, we must have the best evidence
possible for recommending the interventions that we recommend.

2. EBM produces the best evidence possible (or at least produces better
evidence than what came before it) for recommending the interventions
that we recommend.

3. Therefore, in order to practise medicine ethically, we must practise EBM.

Legal implications of evidence-based practice and continuing professional
development



To maintain and improve professional standards, practice should be evidence-
based. Furthermore, in case where knowledge is limited, knowledge needs creating
by conducting research.®? Therefore, healthcare professionals including
radiographers are required to engage in EBP, including research and audit to meet
regulatory and professional body’s expectations, and to fulfil the Health Education
England Allied Health Professions’ Research and Innovation strategy. 3-6° To reflect
this demand, research methods and statistics are included in undergraduate and
postgraduate curricula for healthcare professionals’ education including
radiographers.56

Clinical governance makes explicit references to the use and implementation of EBP
and CPD (figure 3).57-68 Additionally, organisations such as the National Institute for
Health and Care Excellence provide evidence-based guidelines to inform practice,
and the Care Quality Commission (CQC) audits the evidence-based approaches in
practice. Should the EBP be inadequate, or worse non-existent, the CQC will
intervene.% The regulatory and professional bodies including the HCPC and SoR
promote EBP and require registrants to continue to learn and keep their knowledge
and skills up to date. To ensure the standard is met, the HCPC selects and audits
individual registrants.5°
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Figure 3: Main Elements of Clinical Governance

There are also safety regulations in relation to radiographers’ practice. For example,
radiographers working with ionising radiation must adhere to the lonising Radiation
(Medical Exposure) Regulations (IR(ME)R).”? IR(ME)R aims to protect patients and
the public from the risk of harm when being exposed to ionising radiation. The
regulation sets out responsibilities of duty holders (the employer, referrer, IR(IME)R
practitioner and operator). As practitioners and operators, radiographers are
responsible for: i) minimising unintended, excessive, and incorrect exposures; ii)
justifying each exposure to ensure benefits outweigh risks; iii) and optimising
diagnostic doses to keep them “as low as reasonably practicable” for their intended
use. Similarly, other modalities such as magnetic resonance imaging (MRI) and
ultrasound also encounter safety concerns, and radiographers are expected to
adhere to guidelines to ensure safe practice.”!”? To meet these responsibilities,
radiographers can apply EBP to consult the best available research evidence for



optimisation strategies (e.g., lead shielding and positioning strategies) or other best
practices to minimise risks to patients, optimise diagnostic accuracy and improve
patient pathway and experience. 2873

Recommendations for practice

The theory-practice gap in radiography appears to be multifactorial, with barriers
related to negative attitudes and beliefs, a lack of knowledge and skills, limited
resources and a lack of support and authority. Healthcare faces several challenges
including increasing and more complex healthcare needs whilst improving
accessibility, and keep up with the rapidly advancing technology, diagnostics and
therapeutic procedures.3? Additionally, increasingly quality-conscious patients and
healthcare regulators expect effective, high-quality services.”* To respond to the
current healthcare demands, regular use of EBP and CPD in practice is highly
recommended to improve the quality of care, patient experience, enhance efficiency
and optimise resources. However, engaging in EBP and CPD requires time and
resources, which may be challenging to allocate due to persistent staff shortages
and financial constraints.”® Hence, the role of management may be particularly
essential to promote and factor for EBP and CPD in practice. Managers can play a
key role in fostering an evidence-based culture by intentional leadership, supportive
policies, and establishing an environment where EBP is valued, encouraged, and
sustained. This may be achieved by i) broadening their own knowledge and
understanding of EBP, and lead by example by demonstrating the use of research,
data, and evidence in their strategic and operational decisions; ii) establishing EBP
and CPD as a core organisational value; iii) provide education and training, and
strengthen their workforce’s knowledge on the principles and benefits of EBP and
CPD; iii) facilitate access to resources; iv) encourage (interdisciplinary) collaboration
and communication, and foster an (inter)professional council concerned with sharing,
assessing and implementing best practices; v) build an infrastructure for EBP and
CPD ensuring organisational policies and protocols are rooted in the latest research
and continuously updated; vi) creating an environment where ideas and change are
welcomed and considered; and vii) incentivise and recognise EBP and CPD efforts
(i.e., celebrate success and offer professional growth opportunities), which may also
contribute positively to staff retention.”® Due to the flexible and holistic approach of a
narrative review, further research is recommended considering an in-depth analysis
of possible economic, ethical and legal effects and implication of EBP and CPD in
radiography.

Conclusion

In conclusion, the theory-practice gap remains existent in radiography practices with
causes related to negative attitudes and beliefs, a lack of knowledge and skills,
limited resources and a lack of support and authority. The article argues that EBP is
best practice and discusses the importance and benefits of integrating EBP in daily
practice and ensuring engagement in CPD from an economic, legal, and intellectual
point of view in radiography. Morally and ethically, although it has some conflicting
views to EBP, it explains why an evidence-based approach may be viewed as a
professional’s responsibility to ensure the provision of prime quality care and
treatment. This must, however, be performed in an ethical manner in combination



with patient preferences and values. It is critical for radiographers to routinely
engage in EBP and CPD, and for healthcare organisations and radiology managers
to broaden their knowledge on EBP and CPD, and act as knowledgeable leaders to
create and facilitate and environment in which EBP and CPD is developed,
enhanced and sustained.

Conflict of Interest Statement
None.

Acknowledgements
As this project was entirely self-directed, there are no individuals or organisations to
acknowledge.

References

1. Bick D., Graham I. Evaluating the impact of implementing evidence-based practice,
Chichester: Wiley-Blackwell; 2010.

2. Morris ZS., Wooding S., Grant J. The answer is 17 years, what is the question:
understanding time lags in translational research. J R Soc Med 2011;104(12):510-
20. Doi: 10.1258/jrsm.2011.110180.

3. LauR., Stevenson F., Ong BN., Dziedzic K., Treweek S., Eldridge S., et al. Achieving
change in primary care—causes of the evidence to practice gap: systematic reviews
of reviews. Implementation Sci 2015;11(1):40. Doi: 10.1186/s13012-016-0396-4.

4. Dilling JA., Swensen SJ., Hoover MR., Dankbar GC., Donahoe-Anshus AL., Murad
MH., et al. Accelerating the use of best practices: the Mayo Clinic Model of
Diffusion. Jt Comm J Qual Patient Saf 2013;39(4):167-76. Doi: 10.1016/s1553-
7250(13)39023-0.

5. Kristensen N., Nymann C., Konradsen H. Implementing research results in clinical
practice- the experiences of healthcare professionals. BMC Health Serv Res
2015;16(1):48. Doi: 10.1186/s12913-016-1292-y.

6. ThomaA., Eaves FF. A Brief History of Evidence-Based Medicine (EBM) and the
Contributions of Dr David Sackett. Aesthet Surg J 2015;35(8):NP261-3. Doi:
10.1093/asj/sjv130.

7. SackettDL., Rosenberg WMC., Gray JAM., Haynes RB., Richardson WS. Evidence
based medicine: whatitis and what itisn’t. BMJ 1996;312(7023):71-2. Doi:
10.1136/bmj.312.7023.71.

8. Booth A., Brice A. Evidence-based practice for information professionals: a
handbook, London: Facet; 2004.

9. DangD., Dearholt S. Johns Hopkins nursing evidence-based practice: model and
guidelines, 3d ed., Indianapolis, Indiana: Sigma Theta Tau International; 2018.

10. Institute of Medicine. Redesigning Continuing Education in the Health Professions,
Washington, DC: The National Academies Press; 2010.



11.

12.

13.

14.

15.

16.

17

18.

19.

20.

21

22.

23.

24.

25.

26.

Kennedy A. Models of Continuing Professional Development: a framework for
analysis. Journal of In-Service Education 2005;31(2):235-50. Doi:
10.1080/13674580500200277.

Health and Care Professions Council. What activities count as CPD? Available
from: https://www.hcpc-uk.org/cpd/your-cpd/cpd-activities/ [accessed June 16,
2023].

Gallagher L. Continuing education in nursing: a concept analysis. Nurse Educ Today
2007;27(5):466-73. Doi: 10.1016/j.nedt.2006.08.007.

Filipe HP., Silva ED., Stulting AA., Golnik KC. Continuing Professional Development:
Best Practices. Middle East Afr J Ophthalmol 2014;21(2):134-41. Doi:
10.4103/0974-9233.129760.

Health and Care Professions Council. Our standards for CPD. Available from:
https://www.hcpc-uk.org/cpd/your-cpd/our-standards-for-cpd/ [accessed June 16,
2023].

Health Education England. Continuous Professional Development. Available from:
https://www.hee.nhs.uk/our-work/population-health/south-west-population-
public-health-academy/continuous-professional-development [accessed June 16,
2023].

. Ahonen S-M, Liikanen E. Radiographers’ preconditions for evidence-based

radiography. Radiography 2010;16(3):217-22. Doi: 10.1016/j.radi.2010.01.005.
Nalweyiso DI., Kabanda J., Mubuuke AG., Sanderson K., Nnyanzi LA. Knowledge,
attitudes and practices towards evidence based practice: A survey amongst
radiographers. Radiography 2019;25(4):327-32. Doi: 10.1016/j.radi.2019.03.004.
Abrantes AFCL., Ribeiro LPV., da Silva CA., England A., Azevedo KB., Almeida RPP.,
et al. Evidence-based radiography: A new methodology or the systematisation of an
old practice? Radiography (Lond) 2020;26(2):127-32. Doi:
10.1016/j.radi.2019.09.010.

Hayre CM., Blackman S., Carlton K., Eyden A. Attitudes and perceptions of
radiographers applying lead (Pb) protection in general radiography: An ethnographic
study. Radiography 2018;24(1):e13-8. Doi: 10.1016/j.radi.2017.07.010.

. Rawle M., Pighills A., Mendez D., Dobeli K. Radiographic technique modification

and evidence-based practice: A qualitative study. J of Medical Radiation Sci
2023;70(1):56-63. Doi: 10.1002/jmrs.616.

Knapp KM., Courtier N. The future role of radiographers. Radiography 2021;27:51-2.
Doi: 10.1016/j.radi.2021.08.005.

Field LJ., Snaith BA. Developing radiographer roles in the context of advanced and
consultant practice. J Med Radiat Sci 2013;60(1):11-5. Doi: 10.1002/jmrs.2.
Dagne AH., Beshah MH. Implementation of evidence-based practice: The
experience of nurses and midwives. PLoS One 2021;16(8):e0256600. Doi:
10.1371/journal.pone.0256600.

Elliott V., Wilson SE., Svensson J., Brennan P. Research utilisation in sonographic
practice: Attitudes and barriers. Radiography 2009;15(3):187-95. Doi:
10.1016/j.radi.2008.06.003.

Ooi C-C., Lee SH-E., Soh BP. A survey on the research awareness and readiness
among radiographers in Singapore General Hospital (SGH). Radiography
2012;18(4):264-9. Doi: 10.1016/j.radi.2012.06.004.



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

McArthur C., Bai Y., Hewston P., Giangregorio L., Straus S., Papaioannou A. Barriers
and facilitators to implementing evidence-based guidelines in long-term care: a
qualitative evidence synthesis. Implementation Sci 2021;16(1):70. Doi:
10.1186/s13012-021-01140-0.

Ramazan F., Aarts S., Widdowfield M. Exploring the implementation of evidence-
based optimisation strategies: A qualitative study of the experience of diagnostic
radiographers. Radiography 2022;28(3):804-10. Doi: 10.1016/j.radi.2022.02.003.
Watts H., Snaith B. Evidence based practice, research and the diagnostic
radiographer role. An exploration of engagement, expectations and attitudes at a
single centre. Radiography 2023;29(1):124-30. Doi: 10.1016/j.radi.2022.10.014.
lacobucci G. NHS staff shortages could reach 250 000 by 2030 without urgent
action, experts warn. BMJ 2018:k4831. Doi: 10.1136/bm;j.k4831.

Mathieson A., Grande G., Luker K. Strategies, facilitators and barriers to
implementation of evidence-based practice in community nursing: a systematic
mixed-studies review and qualitative synthesis. Prim Health Care Res Dev
2019;20:e6. Doi: 10.1017/5S1463423618000488.

Tucker S., McNett M., Mazurek Melnyk B., Hanrahan K., Hunter SC., Kim B., et al.
Implementation Science: Application of Evidence-Based Practice Models to
Improve Healthcare Quality. Worldviews on Evidence-Based Nursing
2021;18(2):76-84. Doi: 10.1111/wvn.12495.

Ramazan F., Graham Y., Hayes C. Communities of practice: An alternative
approach to bridging the theory-practice gap in radiography? Radiography
2024;30(4):1167-72. Doi: 10.1016/j.radi.2024.05.015.

Office for National Statistics. Healthcare expenditure, UK Health Accounts: 2021
2023.

Watt T., Charlesworth A., Gershlick B. Health and care spending and its value, past,
present and future. Future Healthc J 2019;6(2):99-105. Doi: 10.7861/futurehosp.6-
2-99.

Cowper A. Why didn’t the budget include tax rises to pay for the NHS funding boost?
BMJ 2018:k4772. Doi: 10.1136/bmj.k4772.

British Medical Association. An NHS under pressure. The British Medical
Association Is the Trade Union and Professional Body for Doctors in the UK.
Available from: https://www.bma.org.uk/advice-and-support/nhs-delivery-and-
workforce/pressures/an-nhs-under-pressure [accessed June 17, 2023].

Wise J. Patient safety: NHS trusts report multiple risks linked to lack of staff and
funding. BMJ 2020:m3885. Doi: 10.1136/bmj.m3885.

Robertson R., Wenzel L., Thompson J., Charles A. Understanding NHS financial
pressures. Available from:
https://www.kingsfund.org.uk/sites/default/files/field/field_publication_file/Unders
tanding%20NHS%20financial%20pressures%20-%20full%20report.pdf [accessed
June 17, 2023].

Thurm M., Craggs H., Watts M., Brooks A. Reducing the number of unnecessary
laboratory tests within hospital through the use of educational interventions. Ann
Clin Biochem 2021;58(6):632-7. Doi: 10.1177/00045632211040670.

Muskens JLIM., Kool RB., Van Dulmen SA., Westert GP. Overuse of diagnostic
testing in healthcare: a systematic review. BMJ Qual Saf 2022;31(1):54-63. Doi:
10.1136/bmjqs-2020-012576.



42.

43.

44.

45.

46.

47.

48

49.

50.

51.

52.

53.

54.

55.

Tung M., Sharma R., Hinson JS., Nothelle S., Pannikottu J., Segal JB. Factors
associated with imaging overuse in the emergency department: A systematic
review. The American Journal of Emergency Medicine 2018;36(2):301-9. Doi:
10.1016/j.ajem.2017.10.049.

Sharma S., Traeger AC., Reed B., Hamilton M., O’Connor DA., Hoffmann TC., et al.
Clinician and patient beliefs about diagnostic imaging for low back pain: a
systematic qualitative evidence synthesis. BMJ Open 2020;10(8):e037820. Doi:
10.1136/bmjopen-2020-037820.

Panchal S., Hendrick P. The lived experiences of musculoskeletal physiotherapists
managing patient expectations for diagnostic imaging: A qualitative study using a
phenomenological analysis. Musculoskeletal Science and Practice
2023;67:102833. Doi: 10.1016/j.msksp.2023.102833.

Kwee RM., Toxopeus R., Kwee TC. Imaging overuse in the emergency department:
The view of radiologists and emergency physicians. European Journal of Radiology
2024;176:111536. Doi: 10.1016/j.ejrad.2024.111536.

Kjelle E., Andersen ER., Krokeide AM., Soril LJJ., Van Bodegom-Vos L., Clement FM.,
et al. Characterizing and quantifying low-value diagnostic imaging internationally: a
scoping review. BMC Med Imaging 2022;22(1):73. Doi: 10.1186/s12880-022-00798-
2.

Mandrola J., Morgan DJ. The Important but Rarely Studied Cascade of Care. JAMA
Netw Open 2019;2(10):€1913315. Doi: 10.1001/jamanetworkopen.2019.13315.

. Walewska-Zielecka B., Religioni U., Soszynski P., Wojtkowski K. Evidence-Based

Care Reduces Unnecessary Medical Procedures and Healthcare Costs in the
Outpatient Setting. Value in Health Regional Issues 2021;25:23-8. Doi:
10.1016/j.vhri.2020.07.577.

Connor L., Dean J., McNett M., Tydings DM., Shrout A., Gorsuch PF., et al. Evidence-
based practice improves patient outcomes and healthcare system return on
investment: Findings from a scoping review. Worldviews on Evidence-Based
Nursing 2023;20(1):6-15. Doi: 10.1111/wvn.12621.

Burkhardt MA., Nathaniel AK. Ethics and issues in contemporary nursing, 4th ed.,
Stanford: Cengage Learning; 2014.

Bosswell C., Cannon S. Introduction to Nursing Research: Incorporating Evidence-
Based Practice, Burlington: Jones & Bartlett Learning, LLC.; 2018.

Society of Radiographers. Code of Professional Conduct. Available from:
https://www.sor.org/learning-advice/professional-body-guidance-and-
publications/documents-and-publications/policy-guidance-document-
library/code-of-professional-conduct [accessed June 19, 2023].

Health and Care Professions Council. Standards of conduct, performance and
ethics |. Available from: https://www.hcpc-uk.org/standards/standards-of-
conduct-performance-and-ethics/[accessed June 19, 2023].

Varkey B. Principles of Clinical Ethics and Their Application to Practice. Medical
Principles and Practice 2020;30(1):17-28. Doi: 10.1159/000509119.

The National Commission for the Protection of Human Subjects of Biomedical and
Behavioral Research. The Belmont Report. Available from:
https://www.hhs.gov/ohrp/regulations-and-policy/belmont-report/read-the-
belmont-report/index.html[accessed June 19, 2023].



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Jahn WT. The 4 basic ethical principles that apply to forensic activities are respect
for autonomy, beneficence, nonmaleficence, and justice. J Chiropr Med
2011;10(3):225-6. Doi: 10.1016/j.jcm.2011.08.004.

Allmark P. Exploring Evidence-based Practice: Debates and Challenges in Nursing,
London: Routledge; 2015.

Ahuja RB. Ethical practice of evidence-based medicine: A review for plastic
surgeons. Indian Journal of Plastic Surgery : Official Publication of the Association of
Plastic Surgeons of India 2013;46(1):11. Doi: 10.4103/0970-0358.113701.

Stone EG. Evidence-Based Medicine and Bioethics: Implications for Health Care
Organizations, Clinicians, and Patients. The Permanente Journal 2018;22(4):18-
030. Doi: 10.7812/TPP/18-030.

Gupta M. Is evidence-based psychiatry ethical?, Oxford: Oxford University Press;
2014.

Wieten SE. Is Evidence-Based Psychiatry Ethical? by Mona Gupta. Oxford University
Press, Oxford, 2014, $52.95, 224 pp. ISBN 978 0 199 64111 6. Journal of Evaluation
in Clinical Practice 2015;21(3):538-41. Doi: 10.1111/jep.12349.

Lehane E., Leahy-Warren P., O’Riordan C., Savage E., Drennan J., O’Tuathaigh C., et
al. Evidence-based practice education for healthcare professions: an expert view.
BMJ Evidence-Based Medicine 2019;24(3):103-8. Doi: 10.1136/bmjebm-2018-
111019.

Health Education England. Allied Health Professions’ Research and Innovation
Strategy for England. Health Education England. Available from:
https://www.hee.nhs.uk/our-work/allied-health-professions/enable-
workforce/allied-health-professions%E2%80%99-research-innovation-strategy-
england [accessed June 27, 2023].

Society of Radiographers. Education and Career Framework for the Radiography
Workforce | SoR. Available from: https://www.sor.org/learning-advice/professional-
body-guidance-and-publications/documents-and-publications/policy-guidance-
document-library/education-and-career-framework-fourth [accessed June 27,
2023].

Health and Care Professions Council. Standards of Proficiency. Available from:
https://www.hcpc-uk.org/standards/standards-of-proficiency/ [accessed June 27,
2023].

Gambling T., Brown P., Hogg P. Research in our practice—a requirement not an
option: discussion paper. Radiography 2003;9(1):71-6. Doi: 10.1016/S1078-
8174(03)00007-5.

McSherry R., Pearce P. Clinical governance: a guide to implementation for
healthcare professionals, 2d ed., Oxford: Blackwell Science; 2007.

National Health Service. Clinical Governance. Available from:
https://nwpgmd.nhs.uk/sites/default/files/Clinical%20Governance.pdf [accessed
June 16, 2023].

Health and Care Professions Council. Continuing Professional Development.
Available from: https://www.hcpc-uk.org/cpd/ [accessed June 16, 2023].

The lonising Radiation (Medical Exposure) Regulations. The lonising Radiation
(Medical Exposure) Regulations 2017. Available from:
https://www.legislation.gov.uk/uksi/2017/1322/contents/made [accessed June 27,
2023].



71.

72.

73.

74.

75.

76.

Medicines and Healthcare products Regulatory Agency. Safety Guidelines for
Magnetic Resonance Imaging Equipmentin Clinical Use. Available from:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/att
achment_data/file/958486/MRI_guidance_2021-4-03c.pdf [accessed June 27,
2023].

The British Medical Ultrasound Society Guidelines for Professional Ultrasound
Practice. Available from:
https://www.bmus.org/static/uploads/resources/2020_Guidelines_for_Professiona
[_Ultrasound_Practice.pdf [accessed June 27, 2023].

Garcia Villar C. Evidence-based radiology for diagnostic imaging: What itis and how
to practice it. Radiologia (English Edition) 2011;53(4):326-34. Doi:
10.1016/j.rxeng.2011.02.001.

Marzban S., Najafi M., Agolli A., Ashrafi E. Impact of Patient Engagement on
Healthcare Quality: A Scoping Review. Journal of Patient Experience
2022;9:23743735221125439. Doi: 10.1177/23743735221125439.

Al Balushi H., Watts H., Akudjedu TN. Research and evidence-based practice in
clinical radiography: A systematic review of barriers and recommendations for a
new direction. Radiography 2024;30(2):538-59. Doi: 10.1016/j.radi.2024.01.012.
Nightingale J., Sevens T., Appleyard R., Campbell S., Burton M. Retention of
radiographers in the NHS: Influencing factors across the career trajectory.
Radiography 2023;29(1):76-83. Doi: 10.1016/j.radi.2022.10.003.



	The theory-practice gap in radiography
	Negative attitude and beliefs towards evidence-based practice and research
	A lack of knowledge and skills to research and apply evidence-based practice
	Limited resources
	Lack of support and authority
	Economic, ethical and legal implications of evidence-based practice and continuing professional development
	Economic implications of evidence-based practice and continuing professional development
	Ethical implications of evidence-based practice and continuing professional development
	Legal implications of evidence-based practice and continuing professional development

