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a b s t r a c t

Introduction: The Radiography Research Ethics Standards for Europe (RRESFE) project aims to provide a
cross-sectional snapshot of current research ethics systems, processes, and awareness of such, across
Europe together with identifying the associated challenges, education, and training needs.
Methods: A cross-sectional online survey targeting radiography researchers in Europe was conducted.
Data collection took place between April 26 and July 12, 2021, using a snowball sampling approach.
Descriptive and analytical statistics were used to identify trends in research ethics frameworks across
Europe.
Results: 285 responses were received across 33 European and 23 non-European countries. Most
(n ¼ 221; 95%) European respondents stated ethics approval is required before commencing research in
their country. Requirements around research ethics approval and awareness of such requirements varied
by European region (X2 (2, n ¼ 129) ¼ 7.234, p ¼ 0.013) and were found to differ depending on the type of
research participant and study design. Additionally, European respondents reported ethics approval is a
national requirement more often than their non-European counterparts (X2 (1, n ¼ 282) ¼ 4.316,
p ¼ 0.049). Requirements for ethics approval were also associated with the undergraduate programme
duration (2-year vs. 3-year vs. 3.5 year vs. 4-year vs. multiple programme durations; X2 (4,
n ¼ 231) ¼ 10.075, p ¼ 0.016) and availability of postgraduate training (postgraduate training available
vs. postgraduate training not available; X2 (1, n ¼ 231) ¼ 15.448, p ¼ <0.001) within respondents’
country.
Conclusion: Respondents from countries with longer programme durations/availability of multiple
programme lengths, availability of postgraduate training, and establishment of European Qualifications
Framework Level 6 were generally associated with less uncertainty and more comprehensive research
ethics requirements.
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Implications for practice: Results are informative of the current status of research ethics within evidence-
based radiography.
© 2022 The Author(s). Published by Elsevier Ltd on behalf of The College of Radiographers. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

Active engagement with the evidence base underpinning
Radiography, and contribution to such evidence through under-
taking high-quality research is essential for radiographers in
medical imaging, nuclear medicine or radiotherapy, in clinical
practice, academia, or industry.1e5 Aligned with the World Health
Organization's (WHO) definition of a health professional, radiog-
raphers have a responsibility tomaintain health in humans through
applying the principles and procedures of evidence-based medi-
cine and caring.6 The WHO further state that health professionals
must also “conduct research and improve or develop concepts,
theories and operational methods to advance evidence-based
health care”.6 This is supported by the European Federation of
Radiographer Societies (EFRS) through the EFRS Statement on
Radiography Research in Europe7 which sets out their position on
encouraging, supporting, and developing high-quality radiography
and radiographer-led research to strengthen the knowledge base
underpinning the profession. They also emphasise the importance
of having a clear research focus within radiography programmes as
vital to the profession and patient care.8e10

Growth in research and a lack of standardisation concerning
ethical review runs the risk of research with poor ethical and moral
underpinnings entering the evidence base.11 The European
Congress of Radiology (ECR) is the official scientific congress of the
European Society of Radiology (ESR) and the EFRS for medical im-
aging and has seen radiographer participation growing year on year
to a record of 2591 radiographers and 740 radiography students at
ECR 2022.12 This growth has also been echoed in the steady annual
increase in abstract submissions by radiographers for this congress.
Similarly, in Radiography, the official journal of the Society and
College of Radiographers (UK) and the EFRS, article submissions
reached a record high in 2021 at over 400.4 With this growth in
research activity, there is an increased probability for research
employing poor ethical practices with suboptimal research ethics
consideration, which can be disseminated and propagated, if not
detected at the source.11,13e15 Research undertaken without proper
ethical consideration can be presented at conferences, submissions
can be considered by journals, and work could be presented during
teaching sessions or journal clubs as evidenced in the literature and
through author's anecdotal experiences.13 Thankfully, poor
research practices are often identified and/or reported as a result of
the ethical frameworks put in place over the past 80 years.13,16,17

The Radiography Journal clearly states that all research involving
human subjects (patients, volunteers, staff, students) should be
carried out following the Code of Ethics of the World Medical Asso-
ciation (Declaration of Helsinki)16 and that submissions should be in
line with the International Committee of Medical Journal Editors
(ICMJE) Recommendations for the Conduct, Reporting, Editing and
Publication of Scholarly Work in Medical Journals.17 Studies on pa-
tients or volunteers require ethics committee approval and
informed consent to be documented in journal submissions.18

Though, despite ethical safeguards in place, ethical concerns
around transparent reporting and ethical conduct can persist.
1033
The issue of autonomy and informed consent, or lack thereof,
presents a prominent concern in clinical research and is nuanced by
the unique considerations of varying participant types and study
designs.19e22 Other ethical issues that might be evident include a
lack of formal research training and insufficient ethical and moral
conduct training. Continuing professional development (CPD) is
also essential. The research ethics committee review and approval
processes can be variable and change over time, and the associated
legislation is complex and challenging to follow.22 Unethical and
uninformed decision making presents potential risks to both
research participants and researchers, elicits inequity in the pro-
vision of healthcare resources, and manifests distrust of the radi-
ography research profession, among other risks.19 A lack of proper
understanding and insufficient adherence to sound ethical prac-
tices for radiography research is thus unacceptable, even when
one's unethical actions are not intentional, as the possible conse-
quences of such behaviour are far too significant. Given the ethical
issues and associated risks in radiography research, a robust ethical
framework must permeate all aspects of the profession at the
institutional, regional, and international levels.

The Radiography Research Ethics Standards for Europe (RRESFE)
is led by City, University of London, endorsed by the EFRS, and
steered by a consortiumof research radiography and research ethics
academics and experts. RRESFE aims to provide a cross-sectional
snapshot of current research ethics systems, processes, and aware-
ness of such, across Europe together with the associated challenges,
and education and training needs. Experienced radiography re-
searchers’ expertise and opinionswill be sought to achieve this aim.

Methods

A cross-sectional open survey study design was employed tar-
geting radiography researchers in Europe. Ethical approval was
granted for this project by the City, University of London SHS
Research Ethics Committee (Reference: ETH1920-0977) before
study commencement. Gatekeeper's approval was received from
the European Federation of Radiographer Societies (EFRS) Execu-
tive Board to approach their member organisations. A survey form
comprising various questions asking about the research ethics
systems, processes, and associated challenges, education, and
training in respondents' country was then developed within the
SurveyMonkey® online platform. Subsequently these questions
were piloted to a small group of radiography researchers (n¼ 21) to
review and comment before the survey launch. The final version of
the questionnaire comprised 42 open-ended and closed type
questions across six sections and included multiple-choice, check-
box, Likert rating scale, and free-text question types (see Supple-
mental Material). Inclusion criteria required that all participants
were involved in radiography research; therefore, skip logic was
employed within the demographics section of the form to end the
survey if respondents selected “I am not involved with research”.

Data collection took place between April 26 and July 12, 2021,
using snowball sampling. The survey linkwasdistributedvia email to
key stakeholders within the EFRS network (www.efrs.eu/members).

http://creativecommons.org/licenses/by/4.0/
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This organisation represents over 110,000 radiographers and over
8500 radiography students across 37 countries. Invited participants
were requested to complete the questionnaire themselves and
further distribute the survey link amongst their professional and
social networks. While voluntary submission of the survey implied
consent, an overview of the survey's aims, scope, estimated time to
completion, and overarching data management procedures were
presented within the introductory page of the questionnaire so in-
dividuals couldmake an informed decision about their participation.
All responses were anonymous, and submissions were stored as
encrypted, access-controlled electronic records in total and direct
compliancewith the General Data Protection Regulation (GDPR) and
local legislation.20,23,24 Participants could edit their responses at any
point throughout the completion of the survey; however, upon final
submission no further editing could occur.

Following the survey's closure, responses were statistically
analysed using SPSS statistical software version 27 (IBM SPSS Inc.,
Chicago, USA). Response frequencies and corresponding percent-
ages were tabulated for all survey items, and the central tendency
was calculated for ordinal and continuous data. In some instances,
respondents could select more than one answer, leading to cu-
mulative frequencies above the reported sample size. Additionally,
the Chi-square test of independence, and Fisher’s exact test in cases
of insufficient sample size, were employed to compare categorical
response data across the various subgroups. Moreover, the
ManneWhitney U test and Kruskal Wallis test were used to
compare ordinal and discrete response data across sub-groupings.
Non-parametric tests were selected due to the skewed distribu-
tion and heterogeneity of variance across responses. The CHERRIES
checklist for online survey reporting and the STROBE guidelines for
observational studies have been used for the purpose of project
reporting (see Supplemental Material).25,26
Figure 1. (a) Distribution of European responses by country. *North Macedonia. **
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Results

Demographics

In total there were 285 partial (i.e. >15% of non-demographic
questions answered; n ¼ 58) and complete (i.e. 100% of questions
answered; n¼ 227) submissions received across 56 countries (Fig.1a
and b). While the target population for this survey was European
stakeholders involved in radiography research, snowball sampling
resulted in 53 submissions from 23 non-European countries and 232
respondents across 33 European countries. To harness data from
voluntary participants working outside of Europe, all submissions
were included in the final analysis set; however, non-European re-
sponses were only analysed for the purposes of regional comparison
against European radiography researchers.When asked to state their
main area(s) of focuswithin radiography, themajority of respondents
(n ¼ 214; 75%) stated they work in medical imaging/diagnostic
radiography, 69 (24%) individuals selected radiotherapy/radiation
therapy, and 30 (11%) declared they work in nuclear medicine.
Furthermore, there was good representation from education
(n ¼ 129; 45%), research (n ¼ 111; 39%), and clinical (n ¼ 110; 39%)
sectors, as well as prominent student engagement (n ¼ 89; 31%).
Diversity in participants’ level of seniority was also observed with
representation from novice (n¼ 48; 17%), early-career (n¼ 89; 31%),
mid-career (n¼ 80; 28%), and experienced (n¼ 60; 21%) researchers.
A full breakdownof respondentdemographics canbe found inTable1.

General survey findings (Europe)

When asked if research ethics approval is required before
starting specific research projects within their country, most
European respondents (n ¼ 221; 95%) reported ‘yes, approval is
Bosnia & Herzegovina. (b) Distribution of International responses by country.



Table 1
Respondent demographic characteristics.

Characteristic Europe (n ¼ 232) n (%) International (n ¼ 53) n (%) Total (n ¼ 285) n (%)

Main area(s) within radiographya

Medical Imaging/Diagnostic 172 (74%) 42 (79%) 214 (75%)
Radiotherapy/Radiation Therapy 57 (25%) 12 (23%) 69 (24%)
Nuclear Medicine 25 (11%) 5 (9%) 30 (11%)

Role(s) in researcha

Radiography educator 110 (47%) 19 (36%) 129 (45%)
Radiographer researcher 96 (41%) 15 (28%) 111 (39%)
Doctoral student 37 (16%) 14 (26%) 51 (18%)
Master's student 27 (12%) 11 (21%) 38 (13%)
Clinical radiographer/practitioner 88 (38%) 21 (40%) 110 (39%)

Level of seniority in research
Novice 37 (16%) 11 (21%) 48 (17%)
Early-career 67 (29%) 22 (42%) 89 (31%)
Mid-career 67 (29%) 13 (25%) 80 (28%)
Experienced/Established 55 (24%) 5 (9%) 60 (21%)
Other 6 (3%) 2 (4%) 8 (3%)

a Respondents could select more than one option.
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required’. Similarly, 202 (87%) respondents reported a research
ethics application process within their organisation and 179
(77%) respondents stated their organisation had its own research
ethics committee (REC). Interestingly, 18 (8%) and 23 (10%) re-
spondents were unsure if there is an application process and
REC within their organisation, respectively. With regards to the
specific types of research participants where ethics approval is
required, ‘patients’ had the highest frequency of responses
(n ¼ 203; 88%), followed by ‘healthcare staff and other profes-
sional staff’ (n ¼ 163; 70%), ‘healthy volunteers’ (n ¼ 152; 66%),
and the ‘public’ (n ¼ 142; 61%) (Fig. 2). ‘Student’ participants in
research received the lowest frequency of responses with only
125 (54%) participants indicating ethics approval must be sought
before commencing research involving this population. Addi-
tionally, a considerable number (n ¼ 20; 9%) of individuals were
unsure of the research ethics requirements for at least one
participant type. When asked how important it is to have
research ethics approval before analysing patient data, even if
Figure 2. Frequency of respondents selecting that research ethics approval is req
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the data is anonymised, the vast majority (n ¼ 220; 95%)
selected ‘very important’ or ‘important’. Three percent (n ¼ 6)
indicated such ethics approval processes are ‘unimportant’ or
‘not important at all’. The remaining six (3%) respondents noted
they were ‘unsure’. Additionally, many respondents (n ¼ 158;
68%) noted it was a requirement in their country to report
research ethics approval procedures/reference numbers in pre-
sentations, papers, and research funding applications.
Conversely, 10% (n ¼ 23) of participants stated such reporting ‘is
not necessary’ and 19% (n ¼ 43) noted they were ‘unsure’. Of the
remaining 8 (3%) respondents that selected ‘other,’ many
explained that although ethics reporting is common it is often
not a requirement.

Participants were then shown a list of 23 items often required
within an ethics application and asked to state how confident they
were. A sliding scale from 0 to 100, that each itemmust be produced
for a REC submission regarding high-risk research (i.e. studies that
include vulnerable groups, personal/identifiable information, pain or
uired prior to commencing a research study involving each participant type.
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stress to participants, or some type of intervention) was employed
(Table 2).While therewas overall a high degree of confidence that all
itemsmust be submitted to the REC, themedian confidence across all
23 items was calculated to be 99 (interquartile range (IQR), 4), there
was a notable level of uncertainty around the inclusion of ‘strategies
for incentives for research volunteers or participants’ (83 (IQR, 48)).
Subsequently, when given the opportunity to report on other
necessary documentation for a REC application that was not already
included in the provided list, staff training schedule/staff qualifica-
tions, case report forms, permission letters, insurance, andequipment
guides were all put forth as essential items.

The proceeding section of the survey investigated the research
ethics procedures for different study types. When comparing
retrospective versus prospective and high-risk versus low-risk
studies 30% (n ¼ 57) and 36% (n ¼ 69) of question respondents,
respectively, reported a different application/approval process for
each study type within their organisation. Prospective and high-
risk studies were reported as requiring a more intensive approval
process in such cases. Moreover, 44% (n ¼ 83) of respondents
noted varying approval processes for clinical audits/service
evaluations/quality improvement studies compared to research
studies. Approximately one-third of respondents to each of the
questions above (64, 63, and 64 respondents respectively) were
unsure if the ethics application/approval process differed for the
various study types. The remaining 69 (36%), 58 (31%), and 43
(23%) respondents per question reported no difference in the
ethics approval process for each of these paired study
characteristics.

Regional comparisons

A series of regional analyses were conducted to explore the
variability of research ethics systems, processes, and awareness
across Europe. In the first of these sub-analyses, the investigated
Table 2
European participants' confidence level in the items (i.e., documentation) that must b
research. Confidence was submitted via a sliding scale from 0 to 100. Items are ranked b

Item for REC submission

Participant information sheets
Participant consent forms
Strategies to request consent and/or assent
Strategies for data anonymisation and patient confidentiality
Strategies to report and document adverse events resulting from research
Research proposal (which includes aim or research question, methodology,

data collection and data analysis, among other information)
Strategies to report and document incidental findings
Strategies for safe data management
Strategies for safe data storage
Strategies for safe data reuse, where applicable
Strategies on using data after participant withdrawal
Strategies for data transfer, if needed
Strategies for safe data disposal
Strategies to safeguard vulnerable people/groups
Strategies to support participants, if they become distressed due to the research proje
Strategies for safe use of human tissue, where applicable
Strategies for safe use of chemical substances, where applicable
Strategies for safe use of ionising radiation or electromagnetic fields, where applicable
Strategies for safe use of experimental drugs for randomised control trials

and reporting their side effects, where applicable
Strategies to explicitly confirm mental capacity to consent, if this applies to the study
Strategies for incentives for research volunteers or participants
Sample questionnaires/sample interview schedules
Strategies for assessing risks to researchers and participants, i.e. in a formal risk assess
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regions, based on geographical groupings with 10 or more re-
sponses, included Balkan countries (n ¼ 24), Nordic countries
(n ¼ 36) and the United Kingdom and Republic of Ireland (n ¼ 69).
While there were many comparable findings across regions, a sig-
nificant variation was observed. The proportion of respondents
stating research ethics approval is a national requirement in their
country (X2 (2, n ¼ 129) ¼ 7.234, p ¼ 0.013) varied as did the fre-
quency of respondents reporting ethics application processes are
present within their organisation (X2 (4, n ¼ 129) ¼ 14.204,
p ¼ 0.004). The major contributor to the latter statistically signifi-
cant result was the variable level of awareness regarding research
ethics processes. When looking at the type of research participants
requiring ethics approval, responses once again differed between
regions (Table 3; Supplementary Table S1). Moreover, confidence
levels in the documentation that must be produced for a REC
submission also fluctuated significantly by region for 22 out of 23
listed items (Table 4).

A further regional analysis was conducted comparing European
countries (n ¼ 232) with non-European countries (n ¼ 53). While
the systems, processes, and awareness of research ethics were, once
again, generally comparable between subgroups, a few notable
differences were observed. Firstly, a comparative groupwise anal-
ysis via ManneWhitney U test revealed that seniority in radiog-
raphy research varied significantly, with European respondents
self-reporting a higher level of seniority than their non-European
counterparts (U(n ¼ 277) ¼ 4534.5, p ¼ 0.013). Furthermore, re-
spondents from European countries were significantly more likely
to respond “Yes, research ethics approval is required before starting
certain research projects in my country” (X2 (1, n ¼ 282) ¼ 4.316,
p ¼ 0.049). Additionally, a significant difference was observed be-
tween groups for the proportion of respondents reporting different
approval processes are in place for audits/service evaluation/quality
improvement studies compared to research studies (X2 (2,
n ¼ 227) ¼ 6.857, p ¼ 0.031).
e produced for a research ethics committee (REC) submission regarding high-risk
y median value from highest to lowest overall confidence.

Europe (n ¼ 232)

Mean SD Median IQR

88.26 20.77 100.00 17.50
90.45 18.90 100.00 9.00
83.21 23.98 99.00 30.50
89.57 19.74 100.00 10.00
84.29 23.08 99.00 25.00
89.53 19.74 100.00 10.00

78.97 24.64 90.00 42.00
88.32 20.66 100.00 17.00
87.76 22.00 100.00 17.00
81.04 24.34 95.00 36.50
80.57 27.18 97.00 35.00
80.84 25.28 98.00 40.00
83.33 25.49 100.00 27.00
85.22 24.05 100.00 24.00

ct 77.90 27.50 90.00 42.00
80.33 29.44 99.00 36.50
77.49 30.22 97.00 42.50
89.30 18.86 100.00 13.50
81.91 27.96 99.00 30.50

participants 79.96 27.65 97.00 36.00
74.24 28.31 83.00 48.00
80.55 25.81 95.00 30.00

ment document 78.87 26.76 90.00 41.00



Table 3
Comparison of research ethics approval requirements for the various participant types across regional, programme duration, postgraduate training, EQF Level 6 subgroups.

Participant type Regional comparisona Comparison by duration
of programmea

Comparison by availability of
postgraduate training

Comparison by EQF level 6
establishmenta

n df X2 P-value n df X2 P-value n df X2 P-value n df X2 P-value

Patients 129 4 17.889 <0.001 232 8 31.092 <0.001 232 2 15.938 <0.001 232 4 24.071 <0.001
Healthcare/

Professional staff
129 4 17.055 <0.001 232 8 35.362 <0.001 232 2 13.292 <0.001 232 4 12.022 0.010

Public 129 4 54.568 <0.001 232 8 60.027 <0.001 232 2 37.023 <0.001 232 4 13.813 0.004
Healthy volunteers 129 4 49.309 <0.001 232 8 43.809 <0.001 232 2 18.069 <0.001 232 4 17.538 0.001
Students 129 4 43.838 <0.001 232 8 44.989 <0.001 232 2 24.928 <0.001 232 4 9.16 0.039

a Results of the post-hoc comparison are available in the supplementary material.
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Comparison by duration of radiography programme

Given the variability in radiography education reported across
Europe through previous EFRS surveys, further ancillary analyses
were conducted to compare survey responses across countries with
different educational models; the first of these sub-analyses was a
comparison by undergraduate radiography programme duration.
Submissions were organised into five programme subgroups: 2-
year (n ¼ 13), 3-year (n ¼ 71), 3.5-year (n ¼ 21), 4-year (n ¼ 57),
and those countries with multiple undergraduate radiography
programme durations offered (n ¼ 70). Interestingly, 2-year and 3-
year programmes were associated with a higher frequency of in-
dividuals stating ethics approval is not required before
commencing research projects (X2 (4, n¼ 231)¼ 10.075, p¼ 0.016).
The presence of ethics application processes within respondents'
organisations also varied by degree length (X2 (8, n¼ 232)¼ 19.134,
p ¼ 0.005), with notably fewer ethics processes reported from
countries with 2-year programmes. Regarding the sub-populations
where ethics approval is required before commencing research,
responses varied significantly for all participant types (Table 3;
Supplementary Table S2), with longer programme durations and
availability of multiple programme lengths generally associated
with less uncertainty and more comprehensive research ethics
requirements. When asked if there is a different application/
approval process in respondents’ organisations for clinical audits/
service evaluation/quality improvement studies versus research
studies, responses also varied significantly across programme
duration (X2 (8, n ¼ 190) ¼ 28.898, p ¼ <0.001). Countries with
multiple programme durations were observed implementing
different processes for these study types more often than their 2, 3,
3.5, and 4-year programme counterparts.
Comparison by availability of postgraduate training

To further explore educational programming's association with
survey findings, submissions were organised into two subgroups
based on the availability of postgraduate training: training available
within respondents' country (n ¼ 170) versus training not available
within their country (n ¼ 61). The frequency of responses affirming
ethics committee approval is required before starting specific
research projects was significantly higher for the postgraduate
training available subgroup (X2 (1, n ¼ 231) ¼ 15.448, p ¼ <0.001).
Additionally, countries with no postgraduate training were asso-
ciated with greater uncertainty around the research ethics appli-
cation processes (X2 (1, n¼ 232) ¼ 8.284, p¼ 0.007). This subgroup
also reported greater uncertainty and a notably lower proportion of
responses affirming ethics approval is required for the various
participant types compared to countries where postgraduate
training is available (Table 3). Analysis via ManneWhitney U test
also revealed an association between availability of postgraduate
training and higher perceived importance of obtaining research
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ethics committee approval (U ¼ 4226.00, p ¼ 0.025). When looking
at the ethics approval processes for various study types, differing
approval processes for prospective versus retrospective research,
along with a greater level of uncertainty around such processes,
wasmore commonly reported by respondents working in countries
with no postgraduate training (X2 (2, n ¼ 190) ¼ 6.415, p ¼ 0.040).

Comparison by EQF level 6 establishment

Lastly, a sub-analysis of survey responses based on the status of
the implementation of the European Qualifications Framework
(EQF) Level 6 (Bachelors) for radiography was conducted. Sub-
missions were organised into three subgroups: EQF Level 6 estab-
lished in the respondent's country (n ¼ 208), EQF Level 6 not
established in respondent's country (n ¼ 15), and both EQF Level 5
and 6 established in respondent's country (n ¼ 9). From this anal-
ysis, it was observed that the presence of an application process
within respondents' organisations varied across subgroups; coun-
tries where EQF Level 6 has not been established was associated
with fewer respondents noting an ethics application process within
their own organisation (X2 (2, n ¼ 214) ¼ 7.671, p ¼ 0.024). Once
again, ethics approval processes were also found to vary by
participant type (Table 3; Supplementary Table S3); respondents
from EQF Level 6 countries stated that ethics approval is required
for all participant types more often than their non-EQF Level 6
counterparts. When respondents were asked if an REC is present
within their organisation, responses also varied across subgroups
with respondents in the EQF Level 6 established subgroup more
often reporting the presence of RECs (X2 (6, n ¼ 232) ¼ 12.033,
p ¼ 0.032).

Discussion

Over the past century, extensive efforts have been made to
develop, implement, and enforce universal ethical principles that
safeguard the health, well-being, and rights of human subjects
involved in medical research.16,27e29 Thus, it is not surprising that
95% of surveyed radiography researchers acknowledged the
importance of ethics approval and reported at least some form of
research ethics requirement at the national level within their
country. Nevertheless, there is still room for improvement with
regard to the implementation of, and adherence to, a relevant
research ethics framework. The scope of research ethics re-
quirements represents one such area for advancement as demon-
strated by the current survey findings. The present work showed
that 46% of respondents understood that they were not required to
seek full ethics committee review or were unsure of the review
process for projects where students are participants. A further 39%
and 34% of respondents, respectively, could not confirm ethics
approval processes were in place for research involving the public
and healthy volunteers. Even research involving patient



Table 4
Regional comparison of European participants' confidence level in the items (i.e., documentation) that must be produced for a research ethics committee (REC) submission
regarding high-risk research. Confidence was submitted via a sliding scale from 0 to 100.

Regional comparison within Europe (n ¼ 114) Post-hoc pairwise comparisons of regions

Item for REC submission Region n Mean rank P-value Comparator groups P-value

Participant information sheets Balkan 18 31.31 <0.001 Balkan - Nordic <0.001
Nordic 32 61.02 Balkan - UK & Ireland <0.001
UK & Ireland 64 63.11 Nordic - UK & Ireland 0.715

Participant consent forms Balkan 18 29.39 <0.001 Balkan - Nordic <0.001
Nordic 32 59.88 Balkan - UK & Ireland <0.001
UK & Ireland 64 64.22 Nordic - UK & Ireland 0.448

Strategies to request consent and/or assent Balkan 18 32.97 <0.001 Balkan - Nordic 0.005
Nordic 32 57.27 Balkan - UK & Ireland <0.001
UK & Ireland 64 64.52 Nordic - UK & Ireland 0.254

Strategies for data anonymisation and patient
confidentiality

Balkan 18 44.03 0.046 Balkan - Nordic 0.107
Nordic 32 56.72 Balkan - UK & Ireland 0.013
UK & Ireland 64 61.68 Nordic - UK & Ireland 0.391

Strategies to report and document adverse
events resulting from research

Balkan 18 40.67 0.006 Balkan - Nordic 0.182
Nordic 32 52.52 Balkan - UK & Ireland 0.003
UK & Ireland 64 64.73 Nordic - UK & Ireland 0.061

Research proposal (which includes aim or
research question, methodology,
data collection and data analysis, among
other information)

Balkan 18 36.14 0.002 Balkan - Nordic 0.007
Nordic 32 58.88 Balkan - UK & Ireland <0.001
UK & Ireland 64 62.82 Nordic - UK & Ireland 0.527
Total 114

Strategies to report and document incidental
findings

Balkan 18 48.61 0.433 Balkan - Nordic N/A
Nordic 32 59.28 Balkan - UK & Ireland
UK & Ireland 64 59.11 Nordic - UK & Ireland

Strategies for safe data management Balkan 18 34.72 <0.001 Balkan - Nordic <0.001
Nordic 32 62.31 Balkan - UK & Ireland <0.001
UK & Ireland 64 61.5 Nordic - UK & Ireland 0.891

Strategies for safe data storage Balkan 18 38.14 0.003 Balkan - Nordic 0.015
Nordic 32 57.42 Balkan - UK & Ireland <0.001
UK & Ireland 64 62.98 Nordic - UK & Ireland 0.341

Strategies for safe data reuse, where applicable Balkan 18 44.61 0.015 Balkan - Nordic 0.536
Nordic 32 50.27 Balkan - UK & Ireland 0.015
UK & Ireland 64 64.74 Nordic - UK & Ireland 0.310

Strategies on using data after participant
withdrawal

Balkan 18 35.36 <0.001 Balkan - Nordic 0.019
Nordic 32 55.8 Balkan - UK & Ireland <0.001
UK & Ireland 64 64.58 Nordic - UK & Ireland 0.169

Strategies for data transfer, if needed Balkan 18 43.69 0.031 Balkan - Nordic 0.288
Nordic 32 53.17 Balkan - UK & Ireland 0.014
UK & Ireland 64 63.55 Nordic - UK & Ireland 0.113

Strategies for safe data disposal Balkan 18 38.39 0.005 Balkan - Nordic 0.029
Nordic 32 56.89 Balkan - UK & Ireland 0.001
UK & Ireland 64 63.18 Nordic - UK & Ireland 0.313

Strategies to safeguard vulnerable people/
groups

Balkan 18 29.42 <0.001 Balkan - Nordic 0.002
Nordic 32 55.67 Balkan - UK & Ireland <0.001
UK & Ireland 64 66.31 Nordic - UK & Ireland 0.081

Strategies to support participants, if they
become distressed due to the research
project

Balkan 18 45.33 0.007 Balkan - Nordic 0.763
Nordic 32 48.09 Balkan - UK & Ireland 0.015
UK & Ireland 64 65.63 Nordic - UK & Ireland 0.009

Strategies for safe use of human tissue, where
applicable

Balkan 18 50.08 0.017 Balkan - Nordic 0.788
Nordic 32 47.73 Balkan - UK & Ireland 0.009
UK & Ireland 64 64.47 Nordic - UK & Ireland 0.069

Strategies for safe use of chemical substances,
where applicable

Balkan 18 49.17 0.017 Balkan - Nordic 0.984
Nordic 32 47.98 Balkan - UK & Ireland 0.010
UK & Ireland 64 64.6 Nordic - UK & Ireland 0.054

Strategies for safe use of ionising radiation or
electromagnetic fields, where applicable

Balkan 18 48.75 0.030 Balkan - Nordic 0.850
Nordic 32 50.3 Balkan - UK & Ireland 0.045
UK & Ireland 64 63.56 Nordic - UK & Ireland 0.027

Strategies for safe use of experimental drugs for
RCTs and reporting their side effects, where
applicable

Balkan 18 44.47 0.006 Balkan - Nordic 0.553
Nordic 32 49.56 Balkan - UK & Ireland 0.008
UK & Ireland 64 65.13 Nordic - UK & Ireland 0.014

Strategies to explicitly confirm mental capacity
to consent, if this applies to the study
participants

Balkan 18 33.14 <0.001 Balkan - Nordic 0.073
Nordic 32 48.95 Balkan - UK & Ireland <0.001
UK & Ireland 64 68.63 Nordic - UK & Ireland 0.002

Balkan 18 43.56 0.032 Balkan - Nordic 0.335
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Table 4 (continued )

Regional comparison within Europe (n ¼ 114) Post-hoc pairwise comparisons of regions

Item for REC submission Region n Mean rank P-value Comparator groups P-value

Strategies for incentives for research volunteers
or participants

Nordic 32 52.56 Balkan - UK & Ireland 0.016
UK & Ireland 64 63.89 Nordic - UK & Ireland 0.099

Sample questionnaires/sample interview
schedules

Balkan 18 47.94 0.020 Balkan - Nordic 0.942
Nordic 32 48.61 Balkan - UK & Ireland 0.042
UK & Ireland 64 64.63 Nordic - UK & Ireland 0.016

Strategies for assessing risks to researchers and
participants, i.e. in a formal risk assessment
document

Balkan 18 37.14 0.005 Balkan - Nordic 0.037
Nordic 32 56.03 Balkan - UK & Ireland 0.001
UK & Ireland 64 63.96 Nordic - UK & Ireland 0.234
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populations, although shown to have the most comprehensive
ethical requirements, was only confirmed to require ethics approval
by 88% of survey respondents. Unfortunately, this lack of thorough
adherence to established ethical practices leaves room for mis-
interpretations, mishandling, abuse of the research ethics frame-
works and may lead to both researcher and research participant
distrust and harm.28e30 To assure the highest standard of ethical
research, which prioritises the health and well-being of every
participant, ethics review and approval must be required for all
high-risk projects involving human subjects, regardless of partici-
pant type. Article 55 of the EU Basic Safety Standards Directive and
the Good Clinical Practice Directive and General Data Protection
Regulation (GDPR) have laid the groundwork for a comprehensive
regulatory framework.16,31,32 Though many of the current regula-
tions and standards emphasise the ‘patient’ as the research
participant, without explicit mention of non-patient participants.
Additionally, more must be done across Europe, at the national
level, and within individual organisations, to uphold these stan-
dards and ensure adherence to the relevant ethics framework
across all research activities.

We must also go beyond regulations and standards to create an
ethical culture ensuring research relies on all key stakeholders,
from the students to academics, researchers, academic institutions,
professional bodies, patient organisations, and the public.30,33 A
lack of clarity surrounding research ethics requirements was noted
among several survey respondents. Notably, one-third of partici-
pants could not confirm whether the ethics approval process
differed for prospective versus retrospective research, high-risk
versus low-risk studies, or clinical audits versus research projects.
The findings from a recent Nordic survey conducted by Bolejko and
colleagues suggest this uncertainty may be due to the absence of a
research culture within the workplace.34 These findings, together
with various commentaries throughout the literature, advocate for
the further development of a robust ethical research culture within
the radiographic community which begins with integrating
evidence-based research within radiography education and
training programmes.35e37 The EFRS and the federation's contrib-
uting professional bodies have taken a leading role in fostering this
ethos. The importance of radiographer-led research and evidenced-
based practice acknowledged in the 2016 EFRS Statement on Radi-
ography Research in Europe.7

Harmonisation is another area for improvement within the
research ethics framework. Analysis of survey results revealed that
research ethics systems and processes vary significantly by region. A
finding aligned with the literature where inter-country variation in
research ethics procedures has been repeatedly reported.38,39

Standardised implementation and adherence to a central research
ethics framework at the European level is thus needed. In this way,
multi-site/multi-country research projects can be executed with
greater ease, the transferability of research findings can be
improved, and the free movement of radiographers throughout
1039
Europe is better enabled. The International Harmonisation Com-
mittee's (ICH) Good Clinical Practice (GCP) Guidelines and the
associated EC Directive have made great strides towards harmon-
ised ethical standards for pharmacological clinical trials; however,
adherence to this directive is not yet universal.32,40,41 Moreover,
there exists no comparable directive for non-interventional obser-
vational studies, which presents a gap in the current research
framework. This gap may help explain the variability in survey re-
sponses when participants were asked if there is a different appli-
cation/approval process in their organisation for various study
designs.38,39 Hence, it is recommended that additional international
guidelines be developed for the ethical conduct of low-risk studies
(e.g. projects involving the imaging of healthy volunteers and
educational research projects) involving human subjects. These
guidelines can then be translated into European level directives,
national legislation, and local operating procedures.

Both policy and education are critical determinants of a robust
research culture, one that cannot be abused or manipulated and
does not leave space for misinterpretations. Europe's lack of
harmonised regulation for the radiography profession and vari-
ability of radiography curricula, in duration and content, present
likely barriers to successfully implementing a central and inte-
grated research ethics system.42e44 The EFRS has taken a leading
role in this issue by developing the EQF Level 6 (Bachelors) and
EQF Level 7 (Masters) benchmarking documents.9,10 As emphas-
ised by these documents, it is critical that all radiographers have a
working knowledge of how to conduct and evaluate research
studies, implement findings, and adhere to the relevant ethical
framework. Our data for radiography researchers in Europe
demonstrates the importance and relevance of dedicated educa-
tion and training on research methods at both undergraduate and
postgraduate levels, as vital to establishing and sustaining a strong
research culture.

While this study has provided valuable insight into the research
ethics systems, processes and associated level of awareness across
Europe, it is not without its limitations. Principally, the current sur-
vey is limited by its small sample size and self-selection study design.
Moreover, the temporal confines of the cross-sectional survey may
limit the relevance of study findings. The presence and variable
adherence to ethical requirements reported herein will likely
become less indicative of broader practice as the radiography pro-
fession continues to undergo harmonisation and as EQF Level 6 and
Level 7 are more broadly implemented. Nevertheless, the survey
results inform the current status of research ethics within evidence-
based radiography and serve as a benchmark for future audits and
research of the radiography research ethics landscape.

Conclusion

The survey findings indicate there has been widespread imple-
mentation of research ethics systems and processes throughout
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Europe. However, there remains work to be done regarding research
ethics requirements, standardisation of and adherence to ethical
practices, including auditing, and radiographers’ knowledge,
awareness, and training on the relevant research ethics frameworks.
Current regulations and standards must be amended to encompass
all research participants, not just patient populations, explicitly.
Frameworks must be expanded to include clear guidelines for
observational, non-interventional, and similar so-called low-risk
research projects. Future surveys are recommended to investigate
the radiography research ethics landscape andmonitor and enhance
practice in this area.
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