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Introduction: Research evidence suggests that radiographers often rely on previous training, traditional
practices, work experience and protocols developed within the department rather than up-to-date
research-based evidence in their daily practice. The aim of the study was to investigate factors that
might impact the development of evidence-based practice amongst radiographers in clinical public
settings in the Nordic countries.
Methods: An online survey was performed amongst 640 radiographers in four Nordic countries. Multi-
variate logistic regression was performed to investigate the odds ratio (OR) of facilitators for and barriers
to radiographers' development of evidence-based practice.
Results: A reflective approach in everyday practice and being aware of the current research evidence
were significant facilitators for radiographers' development of evidence-based practice (OR � 3.10,
p < 0.001). Discussing research with colleagues and managers was associated with engagement in the
utilisation of evidence (OR 7.21, p < 0.001). Difficulties in evaluating research evidence represented the
only significant barrier (OR 1.84, p 0.009).
Conclusion: A critical approach amongst radiographers in their performance of healthcare in diagnostic
imaging, and the development of their academic skills to improve awareness of the available research
evidence are important factors for developing evidence-based practice in radiography. Leadership is
crucial for the engagement of radiographers in the development of evidence-based practice. Manage-
ment should facilitate the development of a learning culture within diagnostic imaging.
Implications for practice: The results provide suggestions for the development of a learning culture,
proactive and person-centred leadership, and strategic management for the provision of research
infrastructure, all of which contribute to the further integration of evidence-based practice in radiog-
raphy. Also, the study results suggest the importance of shared responsibility for creating a critical
fellowship in diagnostic imaging.
© 2024 The Author(s). Published by Elsevier Ltd on behalf of The College of Radiographers. This is an
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Table 1
Characteristics of the current study sample.

Radiographers who
develop EBP on the
basis of research
evidence

Radiographers who
do not develop EBP
on the basis of
research evidence

Age, mean (SD) 41.2 (11.2) 41.3 (11.3)
Gendera

Male 55 (18) 43 (21)
Female 211 (82) 196 (79)
Workplace
Health centre, regional or

central hospital
144 (54) 127 (53)

University hospital 122 (46) 114 (47)
Academic degreeb

No academic degree 48 (18) 61 (26)
Bachelor degree 180 (68) 163 (68)
Master’s degree or higher 37 (14) 15 (6)
Years as a graduated

radiographerc, mean (SD)
13.6 (11.3) 13.0 (11.6)

Country
Denmark 47 (17) 101 (42)
Finland 113 (43) 66 (27)
Norway 45 (17) 19 (8)
Sweden 61 (23) 55 (23)

Data are given as n (%) unless otherwise noted. n ¼ 507.
Missing data.

a 2.
b 3.
c 1.
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Introduction

Evidence-based practice (EBP) amongst radiographers is a
fundamental pillar of the identity and credibility of radiography as a
distinct profession in healthcare1,2. EBP in healthcaremeans the use
of the available, current, and most valid and relevant research evi-
dence together with clinical expertise and the patient’s preferences
and values in shared decision-making3e5. A recently published re-
view6 identified numerous barriers to EBP and research imple-
mentation in radiography including insufficient time allocation for
research, lack of other resources, lack of research culture and inad-
equate research-related skills and knowledge. At the same time,
radiographers in healthcare reported being motivated and inter-
ested in research activities6e8. Our previously published findings in
the context of healthcare in theNordic countries reported rather low
engagement in research amongst radiographers, therefore we sug-
gested the implementation of a research culture in radiography for
the development of EBP9,10. However, the facilitators of and barriers
to the utilisation of research evidence and thus radiographers'
engagement in the development of EBP in the Nordic countries are
unknown but of great importance to investigate in order to allocate
suitable resources. Such knowledge would presumably be of equal
importance in similar contexts in other countries.

According to the World Health Organization, the quality of care
is the degree to which healthcare services for individuals and
populations increase the likelihood of desired health outcomes11.
The quality of care provided to patients can be measured and
continuously improved through the provision of EBP11. There is a
common agreement that high-quality healthcare services (pre-
ventive, promotive, curative, rehabilitative and palliative) should
involve person-centred care, patient safety, effectiveness, as well as
equitable and integrated care5,11e13. The European Commission
recognises quality as an important component of the performance
of healthcare systems14,15. Sufficient healthcare resources are vital
to a sustainable healthcare system in order to provide access to
high-quality care for the whole population, regardless of their
socio-economic circumstances16. In parallel, healthcare systems are
facing multiple challenges todaywhich are connected to healthcare
costs, human resources, leadership and governance, healthcare
service delivery and access, the ageing population and multi-
morbidity, and technological advancements to mention a few
factors16e21. About every tenth patient is harmed and every twen-
tieth patient is exposed to preventable harm in medical care22,23.
Committing to patient safety positively influences healthcare out-
comes and leads to service quality improvements in care, which
could also be more cost-effective23e25.

Healthcare includes diagnostic imaging that is crucial in the
diagnosis, management and treatment of patients26,27. In order to
support and enable quality improvement in medical imaging ser-
vices, the Quality Standard for Imaging (QSI) has been developed in
collaboration between the Royal College of Radiologists and the
College of Radiographers28. The QSI articulates the expectations of
good imaging services and sets out the importance of EBP in order
to provide and continuously improve patient care and outcomes in
diagnostic imaging. Radiographers are often the first healthcare
professionals that patients encounter during diagnostic imaging,
nuclear medicine and radiation therapy2. The profession of radi-
ographers comprises patient care during the diagnostic examina-
tion and safe use of radiation in the provision of diagnostic imaging,
interventions, and treatment procedures, all implemented in
accordance with the principles of professional ethics and
EBP2,29e31. However, research evidence suggests that radiographers
often rely on previous training, traditional practices, work experi-
ence and protocols developed within the department rather than
up-to-date research-based evidence in their daily practice32e37. The
2

aim of the study was to investigate factors that might impact the
development of EBP amongst radiographers in clinical public set-
tings in the Nordic countries.

Methods

This was a cross-sectional observational study.

Data collection

An online data collection via a survey was performed amongst
640 radiographers who work in clinical settings in four Nordic
countries: Denmark, Finland, Norway, and Sweden. Three specific
research questions were investigated: i) radiographers' opinion on
radiography research, ii) radiographers' involvement in research
activities, and iii) their utilisation of research evidence for the
development of EBP in public service. Details of the survey and the
study sample have been published elsewhere9,10. Also, the study
results of the first two research questions have been previously
reported9,10. The current paper reports results corresponding to the
third question of the study and refers to the responses from 507
radiographers working in public healthcare. Characteristics of the
sample are presented in Table 1.

The responses were collected anonymously, and no sensitive
data were recorded. Therefore, in accordance with the regulations
of the European Union38 and the Nordic countries39e42 no ethical
approval was required. However the Helsinki declaration was
applied, that is the respondents were informed about the study via
an invitation letter and they gave informed consent by responding
voluntarily to the questionnaire43.

Data analysis

Data were analysed using IBM SPSS Statistics for Windows,
Version 26 (IBM Corp. 2019, Armonk, NY, USA) with a two-tailed
significance level of p < 0.05. Multivariate logistic regression44

was performed to investigate the OR of facilitators for and
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barriers to radiographers' development of EBP on the basis of
research evidence. The response to a survey question on whether
the radiographer develops current practice on the basis of research
evidence was used as the dependent variable in each analysis. The
response categories to this question were dichotomised as follows:
‘completely agree’, ‘strongly agree’ and ‘somewhat agree’ were
assigned the value of 1, and the disagreement responses were
assigned the value of 0. The potential facilitators for and barriers to
radiographers' development of EBP on the basis of research were
treated as independent variables and were investigated by two
types of questions: multiple-choice and ordered response cate-
gories questions. The list of all independent variables included in
the analyses is presented in Appendix A.

Nagelkerke’s pseudo R-square was calculated for each multi-
variate logistic regression model in order to assess to what extent
the outcome might be explained by the model, where values range
between 0 and 1, with a value closer to 1 indicating that the
outcome is highly explained by the model44. All models were
controlled for differences between countries (Denmark, Finland,
Norway, and Sweden).

Results

The survey responses demonstrated that being involved in
research facilitated participating in the development of EBP on the
basis of research evidence (OR 9.45, 95 % CI 2.05e43.61, p 0.004).
The Nagelkerke’s pseudo R-square of the model was 0.298. The
workplace of the radiographer and academic degree, as well as
reading scientific articles, participation in a journal club and
whether the responder finds participation useful were not signifi-
cantly associated with taking part in the development.

The motivational facilitators for radiographers' development of
EBP are listed in Table 2. In this table, reflecting on current practice
on the basis of research evidence is the most important facilitator
(OR 7.21). Dedicated time and support from radiographers and
others in the department were not significantly associated with
evidence-based development of the current practice.

Regarding the barriers to developing EBP, difficulties in evalu-
ating research evidence was the only significant finding of the
outcome (OR 1.84, 95 % CI 1.12e2.89, p 0.009). The Nagelkerke’s
pseudo R-square of the model was 0.07.

Discussion

In this observational study, the aim was to identify factors of
importance for the development of EBP amongst radiographers in
public healthcare in the Nordic countries. The results showed that
reflecting on the present EBP and being aware of the current
research evidence are important facilitators for radiographers'
development of EBP. It was also found that discussing research with
Table 2
Multivariate logistic regression model of motivational facilitators for radiographers'
development of EBP on the basis of research evidence.

Facilitators Odds ratio p-value 95 % CI

Awareness of current research
evidence

2.17 0.001 1.37e3.43

Reflecting on current practice
on the basis of research
evidence

7.21 <0.001 3.83e13.55

Discussing research evidence
with colleague radiographers

3.10 <0.001 1.90e5.06

Discussing research evidence
with department managers

3.24 <0.001 1.85e5.65

Nagelkerke’s pseudo R-square, 0.489; n ¼ 507. CI, confidence interval.
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colleagues and managers was associated with engagement. These
outcomes are supported by quite a high explanation level of the
statistical models conducted in the study. The identified significant
barrier to the development of current EBP was perception of the
difficulty in evaluating research, which suggests a need for further
education in critical appraisal of research evidence. This has also
been previously noted by others45e47. The analysis of barriers
shows quite a low explanation level of the model, which suggests
there are other impacting factors that we are not aware of. Those
factors might be identified via additional studies using an explor-
ative design.

In light of the study results, we propose that managers pur-
posely and continuously provide long-term strategies to develop
and maintain academic competence amongst radiographers,
thereby adding to the development of EBP in radiography and
diagnostic imaging services for the public. Advanced academic
education would also presumably strengthen the professional self-
confidence of radiographers, and so encourage them to engage in
discussions about research evidencewith colleagues, managers and
other professionals. For this to commence, usually the provision of
dedicated work time for research and other external resources is
emphasised7,45e48. Certainly, having adequate conditions at the
workplace for the engagement in and performance of clinical
research studies, evaluation of research and eventually the devel-
opment of EBP is of great importance. However, advancing one’s
self-confidence to a level of feeling ready and empowered to
discuss and evaluate current evidence across professions and aca-
demic levels requires rather other resources such as strategic
steering and purposeful leadership as well as supportive fellowship
and proactivity of the individual, altogether for the development of
a learning culture in the organization. What is essential here is
strong and dedicated leadership. In our previous paper, we pro-
posed a strategy for establishing a research culture emphasising the
role of the managers in healthcare, who need to be aware of the
importance of research evidence and should be dedicated to the
promotion of radiographers' engagement in research10. As such, it
is essential to have leadership in radiography that should stress the
engagement of radiographers inmaster’s and doctoral studies, their
leadership in research, and consequently their contribution to EBP
as the norm49, rather than merely as a goal, expectation, or
exception. Radiographers hold academic degrees and have the
prerequisites for the development of their skills to perform and
advance EBP50e52. Consequently, leadership encouraging, enabling
and promoting radiographers to perform and discuss evidence
whilst also ensuring that EBP is embedded into departmental
policy and procedures, is likely to provide the basis for the shift
from passive dissemination of research results into a practice
where evidence is transferred into clinical practice by the
radiographers53.

Keeping this line of reasoning, to ensure the motivation, pro-
fessional competence development and advances in self-
confidence, approaches to promote the development of a culture
of learning in the organisations have been emphasised5,54. Indeed,
we have stressed in our previous paper the value of knowledge-
driven and learning organisation10. The culture of learning, indi-
vidually and as a team, andmost importantly from each other in the
organisation, has the potential to support “human flourishing” in
the workplace54. It has been described as promoting person-
centred care and practice in healthcare, thereby enabling positive
emotions, engagement, cooperation and relationships, and allow-
ing personnel to find meaning in work and a determination to
succeed. There is growing evidence of the value of person-centred
care in general healthcare, also in regard to the effects on quality
assurance55,56, and consequently the development of EBP on the
basis of person-centred research is needed in radiography57.
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However, being proactive, inclusive and supportive of colleagues,
but also humbly challenging in order to create a critical fellowship
is not an obvious behaviour in organisations. Dedicated leadership
to motivate and promote a learning culture is needed. In the
context of promoting person-centredness in healthcare, person-
centred leadership has also been proposed5. In this regard,
thinking aloud together with the employees, being proactive and
physically and mentally present in the team, and also having a
standpoint5 by taking a clear and intentional position about the
significance of a learning culture and how to establish it in the
organization, are altogether important features of a leader. As such,
managers should often articulate the importance of radiography
research and EBP in radiography in the working group. Managers
who hold a higher academic degree have prerequisites for this to
commence. It is a matter of taking pride in the research undertaken
by employee radiographers and radiography colleagues as well10.
The concept of learning has been described to encourage the
advancement of one’s self-awareness and reflexivity, and being
oriented towards others5,54, which also represent the skills of
importance in the sustainable development and performance of
EBP. Overall, we claim that these aspects might to some extent
explain the factors of importance, which when absent, make it
difficult to engage in research and develop EBP amongst radiogra-
phers, presumably equally challenging amongst other academics in
diagnostic imaging and healthcare.

We also would like to emphasise the importance of strategic
steering at all levels of diagnostic imaging departments, promoting
the development of EBP and a learning infrastructure in the clinic
(e.g. support for the collaborative partnership in research and EBP,
research opportunities and encouragement, research support
functions including funding and support to apply for external
funding, and development of continuing education programs) for
advanced education in radiography, as well as doctoral and post-
doctoral competence development in the profession of radiogra-
phers. The provision of a learning environment and a strong
research culture in radiography certainly has the potential to
encourage radiographers to engage in research and evaluation10,
and to foster the development of EBP in diagnostic imaging for
high-quality patient care and service to society. High-quality, safe,
and accurate medical imaging services are a collective re-
sponsibility. Collaboration amongst various stakeholders, including
healthcare providers, medical imaging personnel, regulatory
bodies, and equipment manufacturers, not only enhances patient
outcomes but also fosters a culture of safety and continuous
improvement within the healthcare system. By focusing on
research28, medical imaging services can maintain high standards
of quality and effectively respond to evolving healthcare needs.

Limitations of the study

The use of convenience sampling may restrict the representa-
tiveness of thefindings, limiting their generalizability to the broader
population of radiographers. The number of potential impacting
factors used in the statistical models was rather high in relation to
the sample size of the study (Appendix A), which might have
influenced validity. On the other hand, some models in the study
demonstratedahighexplanation level. The studyencompassedonly
one data type. Data triangulationwith the application of other data
types from interviews or similar might have improved the validity.

Conclusion

A critical approach amongst radiographers in their performance
of healthcare in diagnostic imaging, and the development of their
academic skills to promote the awareness of the available research
4

evidence is important factors in the development of EBP in radi-
ography. Leadership is crucial for the engagement of radiographers
in the development of EBP. Management should facilitate the
development of a learning culture within diagnostic imaging.

Acknowledgements

Anetta Bolejko received financial support from the Allm€anna
Sjukhusets i Malm€o Stiftelse f€or bek€ampande av cancer, Sweden.
Ekaterina Saukko received financial support (EVO grant) from
Turku University Hospital, Finland. The funders had no role in the
design of the study, data collection, analysis, interpretation or
writing of the report. No other grants from funding agencies in the
public, commercial, or not-for-profit sectors were allocated to this
research.

Conflict of interest statement

None.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.radi.2024.10.011.

References

1. England A, Thompson JD. Evolving the landscape of research. Radiography
2019;25(Suppl 1):S1e3. https://doi.org/10.1016/j.radi.2019.07.003.

2. European Federation of Radiographer Societies (EFRS). EFRS white paper on the
future of the profession. Radiogr Educ Res Prac (RERP) 2022:2021e31. Available
from: https://api.efrs.eu/api/assets/posts/275.

3. Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence
based medicine: what it is and what it isn’t. BMJ Clin Res Ed 1996;312(7023):
71e2. https://doi.org/10.1136/bmj.312.7023.71.

4. Hoffmann T, Bennett S, Mar CD. Evidence-based practice across the health pro-
fessions. 4th ed. Chatswood: Elsevier Health Sciences; 2023.

5. McCormack B, McCance T. Person-centred practice in nursing and health care.
Theory and practice. 2nd ed. Chichester, West Sussex: Willey Blackwell; 2017.

6. 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):538e59. https://doi.org/10.1016/
j.radi.2024.01.012.

7. Diaby LF, Mørup SD, Brage K, Roland Vils Pedersen M. Perspectives on diag-
nostic radiographers' motivation for becoming researchers: a qualitative focus
group study. Radiography 2024;30(4):1219e24. https://doi.org/10.1016/
j.radi.2024.06.006.

8. Oliveira M, Hogg P, Di Prospero L, Lacey S, El-Farra S, Johansen S. Research
activity among diagnostic and therapeutic radiographers: an international
survey. J Med Imag Radiat Sci 2024;55(2):232e43. https://doi.org/10.1016/
j.jmir.2024.02.005.

9. Saukko E, Andersson BT, Bolejko A, Debess J, Fridell K, Henner A, et al. Radi-
ographers' involvement in research activities and opinions on radiography
research: a Nordic survey. Radiography 2021;27(3):867e72. https://doi.org/
10.1016/j.radi.2021.02.002.

10. Bolejko A, Andersson BT, Debess J, Fridell K, Henner A, Sanderud A, et al. Fa-
cilitators for and barriers to radiography research in public healthcare in
Nordic countries. Radiography 2022;28(1):88e94. https://doi.org/10.1016/
j.radi.2021.08.007.

11. World Health Organization. Quality health services. 2020. Available from:
https://www.who.int/news-room/fact-sheets/detail/quality-health-services.

12. Institute of Medicine (US) Committee on Quality of Health Care in America.
Crossing the quality chasm: a new health system for the 21st century. Washington
(DC): National Academies Press (US); 2001. Available from: https://www.ncbi.
nlm.nih.gov/books/NBK222274/.

13. Busse R, Klazinga N, Panteli D, Quentin W, editors. Improving healthcare quality
in Europe: Characteristics, effectiveness and implementation of different strategies.
Health Policy Series, No. 53. Copenhagen (Denmark: European Observatory on
Health Systems and Policies; 2019. Available from: https://www.ncbi.nlm.nih.
gov/books/NBK549276/.

14. European Commission. Communication from the Commission e on effective,
accessible and resilient health systems. Brussels: European Commission; 2014.
Available from: https://eur-lex.europa.eu/legal-content/en/ALL/?uri¼CELEX%
3A52014DC0215.

15. European Commission. So what? Strategies across Europe to assess quality of
care. Report by the expert group on health systems performance assessment.

https://doi.org/10.1016/j.radi.2024.10.011
https://doi.org/10.1016/j.radi.2019.07.003
https://api.efrs.eu/api/assets/posts/275
https://doi.org/10.1136/bmj.312.7023.71
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref4
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref4
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref5
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref5
https://doi.org/10.1016/j.radi.2024.01.012
https://doi.org/10.1016/j.radi.2024.01.012
https://doi.org/10.1016/j.radi.2024.06.006
https://doi.org/10.1016/j.radi.2024.06.006
https://doi.org/10.1016/j.jmir.2024.02.005
https://doi.org/10.1016/j.jmir.2024.02.005
https://doi.org/10.1016/j.radi.2021.02.002
https://doi.org/10.1016/j.radi.2021.02.002
https://doi.org/10.1016/j.radi.2021.08.007
https://doi.org/10.1016/j.radi.2021.08.007
https://www.who.int/news-room/fact-sheets/detail/quality-health-services
https://www.ncbi.nlm.nih.gov/books/NBK222274/
https://www.ncbi.nlm.nih.gov/books/NBK222274/
https://www.ncbi.nlm.nih.gov/books/NBK549276/
https://www.ncbi.nlm.nih.gov/books/NBK549276/
https://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX%3A52014DC0215
https://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX%3A52014DC0215
https://eur-lex.europa.eu/legal-content/en/ALL/?uri=CELEX%3A52014DC0215


A. Bolejko, B.R. Mussmann, J. Debess et al. Radiography 31 (2025) 1e5
Brussels: European Commission; 2016. Available from: https://health.ec.
europa.eu/publications/so-what-strategies-across-europe-assess-quality-care_
en.

16. The Organization for Economic Cooperation and Development (OECD). Health
at a glance 2021: OECD indicators. Paris: OECD Publishing; 2021. https://doi.org/
10.1787/ae3016b9-en.

17. Roncarolo F, Boivin A, Denis J-L, H�ebert R, Lehoux P. What do we know about
the needs and challenges of health systems? A scoping review of the inter-
national literature. BMC Health Serv Res 2017;17:636. https://doi.org/10.1186/
s12913-017-2585-5.

18. Kingston A, Robinson L, Booth H, Knapp M, Jagger C, MODEM project. Pro-
jections of multi-morbidity in the older population in England to 2035: esti-
mates from the population ageing and care simulation (PACSim) model. Age
Ageing 2018;47(3):374e80. https://doi.org/10.1093/ageing/afx201.

19. Debie A, Khatri RB, Assefa Y. Successes and challenges of health systems
governance towards universal health coverage and global health security: a
narrative review and synthesis of the literature. Health Res Pol Syst 2022;20:50.
https://doi.org/10.1186/s12961-022-00858-7.

20. Mitchell M, Kan L. Digital technology and the future of health systems. Health
Syst Reform 2019;5(2):113e20. https://doi.org/10.1080/23288604.2019.158
3040.

21. Kanavos P, Vogelsang M, Haig M, Kolovou V. Challenges for health systems
seeking to embrace virtual health care for population health. Eur J Health Econ
2022;23(7):1079e83. https://doi.org/10.1007/s10198-022-01503-4.

22. Slawomirski L, Klazinga N. The economics of patient safety: from analysis to
action. Organisation for Economic Co-operation and Development (OECD) Health
Working Papers No. 145. Paris: OECD Publishing; 2022. https://doi.org/10.1787/
761f2da8-en.

23. Panagioti M, Khan K, Keers RN, Abuzour A, Phipps D, Kontopantelis E, et al.
Prevalence, severity, and nature of preventable patient harm across medical
care settings: systematic review and meta-analysis. BMJ 2019;366:l4185.
https://doi.org/10.1136/bmj.l4185.

24. Auraaen A, Slawomirski L, Klazinga N. The economics of patient safety in primary
and ambulatory care: flying blind. Organisation for Economic Co-operation and
Development (OECD) Health Working Papers No. 106. Paris: OECD Publishing;
2018. https://doi.org/10.1787/baf425ad-en.

25. Slawomirski L, Auraaen A, Klazinga N. The economics of patient safety:
strengthening a value-based approach to reducing patient harm at national level.
Organisation for Economic Co-operation and Development (OECD) Health Work-
ing Papers No. 96. Paris: OECD Publishing; 2017. https://doi.org/10.1787/
5a9858cd-en.

26. World Health Organization. Strengthening medical imaging. 2023. Available
from: https://www.who.int/activities/strengthening-medical-imaging.

27. Hussain S, Mubeen I, Ullah N, Shah SSUD, Khan BA, Zahoor M, et al. Modern
diagnostic imaging technique applications and risk factors in the medical field:
a review. BioMed Res Int 2022;2022:5164970. https://doi.org/10.1155/2022/
5164970.

28. The Royal College of Radiologists and The College of Radiographers. Quality
standard for imaging (QSI). Version 1.1. London: The Royal College of Radiolo-
gists; 2022. Available from: https://www.rcr.ac.uk/our-services/management-
service-delivery/quality-standard-for-imaging-qsi/.

29. The Society and College of Radiographers. Current and future roles of diagnostic
radiographers. 2021. Available from: https://www.sor.org/getmedia/bfd03897-
1a20-4b56-abc5-7463a7cc635e/Current-and-Future-Roles-of-Diagnostic-Radi-
ographers-v1.

30. European Society of Radiology (ESR); European Federation of Radiographer
Societies (EFRS). Patient safety in medical imaging: a joint paper of the Euro-
pean society of radiology (ESR) and the European federation of radiographer
societies (EFRS). Insight Imag 2019;10(1):45. https://doi.org/10.1186/s13244-
019-0721-y.

31. European Federation of Radiographer Societies (EFRS). EFRS code of ethics.
2010. Available from: https://api.efrs.eu/api/assets/posts/209.

32. Hafslund B, Clare J, Graverholt B, Nortvedt MW. Evidence-based radiography.
Radiography 2008;14(4):343e8. https://doi.org/10.1016/j.radi.2008.01.003.

33. Ahonen S-M, Liikanen E. Radiographers' preconditions for evidence-based
radiography. Radiography 2010;16(3):217e22. https://doi.org/10.1016/
j.radi.2010.01.005.

34. Challen V, Kaminski S, Harris P. Research-mindedness in the radiography
profession. Radiography 1996;2(2):139e51. https://doi.org/10.1016/S1078-
8174(96)90005-X.
5

35. 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):804e10. https://doi.org/
10.1016/j.radi.2022.02.003.

36. Rawle M, Pighills A, Mendez D, Dobeli K. Radiographic technique modification
and evidence-based practice: a qualitative study. J Med Radiat Sci 2023;70(1):
56e63. https://doi.org/10.1002/jmrs.616.

37. 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 2020;26(2):127e32. https://doi.org/10.1016/
j.radi.2019.09.010.

38. European Parliament. European Council. Regulation (EU) 2016/679 of the Eu-
ropean Parliament and of the Council of 27 April 2016 on the protection of
natural persons with regard to the processing of personal data and on the free
movement of such data, and repealing directive 95/46/EC (General Data Pro-
tection Regulation). Off J Eur Union 2016:1e88. Document 32016R0679. OJ L
119, 4.5.2016.

39. Swedish Rikstad. Act (2003: 460) on ethical review of research involving humans.
Ministry of Education and Research; 2003.

40. Finnish National Board on Research Integrity (TENK). The ethical principles of
research with human participants and ethical review in the human sciences in
Finland. Helsinki: Finnish National Board on Research Integrity (TENK); 2019.

41. Norwegian Ministry of Justice and the Police. Justis- og beredskapsdeparte-
mentet. Lov om behandling av personopplysninger. Personopplysningsloven
LOV 2018;6:15e38.

42. Danish Ministry of Health. Sundheds- og Ældreministeriet. Bekendtgørelse om
anmeldelsespligtige sundhedsvidenskabelige og sundhedsdatavidenskabelige for-
skningsprojekter. 2020. BEK nr 825 af 04/06/.

43. World Medical Association. World Medical Association Declaration of Helsinki.
Ethical principles for medical research involving human subjects. Nurs Ethics
2002;9(1):105e9. https://doi.org/10.1191/0969733002ne486xx.

44. Hosmer DW, Lemeshow S. Applied logistic regression. 2nd ed. New York, Chi-
chester: Wiley; 2000.

45. Neep MJ. We can do it: improving research culture and capacity in medical
radiation sciences. J Med Radiat Sci 2021;68(2):105e7. https://doi.org/10.1002/
jmrs.470.

46. Murphy CN, Sharp RL. Evidence-based practice for medical radiation technol-
ogists. J Med Imag Radiat Sci 2009;40(4):148e54. https://doi.org/10.1016/
j.jmir.2009.09.006.

47. Hafslund B, Clare J, Graverholt B, Nortvedt MW. Evidence-based radiography.
Radiography 2008;14(4):343e8. https://doi.org/10.1016/j.radi.2008.01.003.

48. Yakubu A, Briggs E, Hacking S, Akudjedu TN. Clinical audit and research in
radiography practice: an exploration of the English landscape. Radiography
2023;29(1):200e6. https://doi.org/10.1016/j.radi.2022.11.004.

49. McKnight KL. Research pedagogy in a UK radiography education setting.
Radiography 2022;28(1):80e7. https://doi.org/10.1016/j.radi.2021.08.002.

50. England A, Geers-van Gemeren S, Henner A, Kukkes T, Pronk-Larive D,
Rainford L, et al. Clinical radiography education across Europe. Radiography
2017;23(Suppl 1):S7e15. https://doi.org/10.1016/j.radi.2017.05.011.

51. England A, McNulty JP. Inclusion of evidence and research in European radi-
ography curricula. Radiography 2020;26(Suppl 2):S45e8. https://doi.org/
10.1016/j.radi.2020.04.018.

52. Andersson BT, Lundgren SM, Lund�en M. Trends that have influenced the
Swedish radiography profession over the last four decades. Radiography
2017;23(4):292e7. https://doi.org/10.1016/j.radi.2017.07.012.

53. Munn Z, McArthur A, Mander GTW, Steffensen CJ, Jordan Z. Evidence-based
healthcare, knowledge translation, implementation science and radiography:
what does it all mean? Radiography 2020;26(Suppl 2):S8e13. https://doi.org/
10.1016/j.radi.2020.05.008.

54. McCormack B, McCance T, Bulley C, Brown D, McMillan A, Martin S. Funda-
mentals of person-centred healthcare practice. Oxford: Wiley-Blackwell Pub-
lishing Ltd; 2021.

55. Dewing J, McCormack B, McCance T. Person-centred nursing research: method-
ology, methods and outcomes. Cham: Springer; 2021.

56. Center for Person-centred Care. GPCC. University of Gothenburg; 2024. Avail-
able from: https://www.gu.se/en/gpcc.

57. Bolejko A, Gårdling J. Towards person-centred radiography. Radiography
2023;29(5):831e2. https://doi.org/10.1016/j.radi.2023.05.017.

https://health.ec.europa.eu/publications/so-what-strategies-across-europe-assess-quality-care_en
https://health.ec.europa.eu/publications/so-what-strategies-across-europe-assess-quality-care_en
https://health.ec.europa.eu/publications/so-what-strategies-across-europe-assess-quality-care_en
https://doi.org/10.1787/ae3016b9-en
https://doi.org/10.1787/ae3016b9-en
https://doi.org/10.1186/s12913-017-2585-5
https://doi.org/10.1186/s12913-017-2585-5
https://doi.org/10.1093/ageing/afx201
https://doi.org/10.1186/s12961-022-00858-7
https://doi.org/10.1080/23288604.2019.1583040
https://doi.org/10.1080/23288604.2019.1583040
https://doi.org/10.1007/s10198-022-01503-4
https://doi.org/10.1787/761f2da8-en
https://doi.org/10.1787/761f2da8-en
https://doi.org/10.1136/bmj.l4185
https://doi.org/10.1787/baf425ad-en
https://doi.org/10.1787/5a9858cd-en
https://doi.org/10.1787/5a9858cd-en
https://www.who.int/activities/strengthening-medical-imaging
https://doi.org/10.1155/2022/5164970
https://doi.org/10.1155/2022/5164970
https://www.rcr.ac.uk/our-services/management-service-delivery/quality-standard-for-imaging-qsi/
https://www.rcr.ac.uk/our-services/management-service-delivery/quality-standard-for-imaging-qsi/
https://www.sor.org/getmedia/bfd03897-1a20-4b56-abc5-7463a7cc635e/Current-and-Future-Roles-of-Diagnostic-Radiographers-v1
https://www.sor.org/getmedia/bfd03897-1a20-4b56-abc5-7463a7cc635e/Current-and-Future-Roles-of-Diagnostic-Radiographers-v1
https://www.sor.org/getmedia/bfd03897-1a20-4b56-abc5-7463a7cc635e/Current-and-Future-Roles-of-Diagnostic-Radiographers-v1
https://doi.org/10.1186/s13244-019-0721-y
https://doi.org/10.1186/s13244-019-0721-y
https://api.efrs.eu/api/assets/posts/209
https://doi.org/10.1016/j.radi.2008.01.003
https://doi.org/10.1016/j.radi.2010.01.005
https://doi.org/10.1016/j.radi.2010.01.005
https://doi.org/10.1016/S1078-8174(96)90005-X
https://doi.org/10.1016/S1078-8174(96)90005-X
https://doi.org/10.1016/j.radi.2022.02.003
https://doi.org/10.1016/j.radi.2022.02.003
https://doi.org/10.1002/jmrs.616
https://doi.org/10.1016/j.radi.2019.09.010
https://doi.org/10.1016/j.radi.2019.09.010
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref38
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref38
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref38
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref38
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref38
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref38
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref38
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref39
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref39
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref40
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref40
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref40
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref41
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref41
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref41
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref41
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref42
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref42
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref42
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref42
https://doi.org/10.1191/0969733002ne486xx
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref44
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref44
https://doi.org/10.1002/jmrs.470
https://doi.org/10.1002/jmrs.470
https://doi.org/10.1016/j.jmir.2009.09.006
https://doi.org/10.1016/j.jmir.2009.09.006
https://doi.org/10.1016/j.radi.2008.01.003
https://doi.org/10.1016/j.radi.2022.11.004
https://doi.org/10.1016/j.radi.2021.08.002
https://doi.org/10.1016/j.radi.2017.05.011
https://doi.org/10.1016/j.radi.2020.04.018
https://doi.org/10.1016/j.radi.2020.04.018
https://doi.org/10.1016/j.radi.2017.07.012
https://doi.org/10.1016/j.radi.2020.05.008
https://doi.org/10.1016/j.radi.2020.05.008
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref54
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref54
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref54
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref55
http://refhub.elsevier.com/S1078-8174(24)00309-2/sref55
https://www.gu.se/en/gpcc
https://doi.org/10.1016/j.radi.2023.05.017

	Factors of importance for the development of evidence-based practice amongst radiographers in public healthcare
	Introduction
	Methods
	Data collection
	Data analysis

	Results
	Discussion
	Limitations of the study

	Conclusion
	Acknowledgements
	Conflict of interest statement
	Appendix A. Supplementary data
	References


