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It is important for safe practice in radiology that junior doctors are aware of the guidelines and
legislation surrounding ionising radiation; however, it has been demonstrated over many years
that knowledge in these areas is poor with potential impacts on patient safety. As the reliance
of the National Health Service (NHS) on radiological imaging increases, it is vital that lasting

intervention is implemented to prevent harm. This commentary highlights key issues in this
area with results from a recent audit and suggests potential solutions.
© 2019 The Royal College of Radiologists. Published by Elsevier Ltd. All rights reserved.

Introduction

The reliance of NHS medical practice on radiology is
increasing: 5 million computed tomography (CT) exami-
nations and 3.4 million MRI examinations were performed
in England in 2017, compared to 3.3 million CT and 2.3
million MRI examinations in 2012.! As outlined by the
Clinical Radiology UK Workforce Report 2017, the gradually
increasing number of radiology consultants is insufficient to
keep up with the number of imaging examinations being
requested. This is resulting in a backlog costing millions
(£116m in 2017) in outsourcing in order to keep up with
government targets, which in many areas are not being
met.” Consequently, it has never been more important that
junior doctors of all grades understand the guidelines and
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legislation behind radiation-based imaging, as well as the
importance of safety when using ionising radiation. The
lonising Radiation (Medical Exposure) Regulations 2000
(IR(ME)R; updated in 2018) sets out the responsibilities in
order to protect patients, including minimising unnecessary
radiation doses and ensuring benefits outweigh the risks of
radiation exposure.® Guidelines set out by the Royal College
of Radiologists (RCR) detail the various clinical situations
when certain types of scan are required.* Both the legisla-
tion and guidelines work synchronously, not only to pre-
vent patients undergoing unnecessary doses of radiation,
but also to avoid unnecessary scan requests that add to the
workload of both radiographers and radiologists and delay
urgent reports.

Audit

The RCR AuditLive collection provides audit templates to
allow trainees to carry out audits across NHS trusts in a
standardised fashion.” One of the available audits aims to
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assess Foundation Doctors’ knowledge of radiation safety
and legislation,® which has been performed multiple times
in NHS trusts throughout the UK since its initial publication
in 2011, ! although the results of similar audits have been
published as early as 2003."? In all cases, the results are
unanimously poor.

The audit involves asking doctors to self-declare their
knowledge on legislation and guidelines via a questionnaire
with further questions regarding background radiation and
radiation dose of commonly requested diagnostic imaging.
The audit does not aim to assess detailed knowledge of
these topics; the questions ask for a “yes or no” answer
regarding whether the respondent has a basic awareness of
their existence and importance. For questions asking for
common radiation doses, answers are requested to be given
in terms of dose relative to a single chest radiograph rather
than absolute figures.

To highlight one recent example, the audit was carried
out at Barts Health NHS Trust in November 2018 across a
sample of 55 foundation doctors with the following re-
sults: 29% were aware of any legislation regarding ionising
radiation; 38% were aware of any legal obligation to pro-
vide accurate information when requesting imaging; 20%
were aware that the Department of Radiology have the
right to withdraw ordering rights; 9% were aware of the
book ‘Making the Best Use of Clinical Radiology Services’
released by the RCR; no one of that 9% had ever referred to
it; 82% were aware of background radiation; zero answers
regarding radiation doses of common imaging techniques
were correct, increasing to 2% when given a 25% margin of
error; 87% had been asked to request an investigation by a
senior without being sure of the indication; 16% felt that
they had had adequate teaching regarding radiology
referrals.

Of additional note, regarding the knowledge of relative
radiation doses, answers for the relative dose of both a CT
head and a CT abdomen—pelvis ranged from 5 to 10,000
equivalent chest radiographs and 15 of the responses (27%)
gave answers of “zero” or were left blank entirely.

Solutions

Given that the RCR standard for the audit states that
100% of Foundation doctors should have a basic awareness
of legislation and 90% should be aware of common radiation
doses, there is an obvious need for intervention in the form
of local education in this case prior to recycling the audit;
however, the aforementioned projects from other trusts
have demonstrated similar findings and suggested compa-
rable intervention with no obvious sign of improvement on
a national scale over an extensive period of time. For a large-
scale issue such as this, local audit and quality improvement
projects are insufficient to guarantee lasting change.

There are already many methods available for providing
standardised education at a postgraduate level, which are
currently used throughout the NHS, that could be utilised
to improve knowledge. For example, prior to starting work,
all junior doctors must pass the Prescribing Safety

Assessment'® as well as completing online training mod-

ules provided by their respective NHS trust. The Founda-
tion Programme curriculum outlines the necessary skills
and knowledge in which a doctor must demonstrate
competency before being allowed to progress.”* Knowl-
edge of radiation exposure and imaging guidelines do not
feature in any of these. Furthermore, for trusts in NHS
England the iRefer guidelines are only partly available as
part of an optional learning module for users of e-Learning
for Health'> with the full guidelines only available to
members of the RCR; the guidelines are available in full for
free in all other countries of the UK.'® The addition of a
specific training module, curriculum aspect, or introduc-
tory teaching session (or availability of iRefer guidelines for
all doctors) would be a minimal cost compared to the po-
tential benefit.

Given the increasing ubiquity and necessity of radiology
in modern clinical practice, it could be suggested that a
more formal inclusion in the undergraduate medical cur-
riculum is warranted. For example, the salient points of
IR(IME)R 2000 could be included in the professional
development syllabus that already emphasises the impor-
tance of other legislation pertinent to patient safety, such
as the Mental Health Act'” and landmark cases regarding
informed consent.”® Introductory radiation physics,
including tissue effects and dose calculations, could be
incorporated into the basic sciences that make up a sig-
nificant part of pre-clinical training.

A more extreme approach, made more theoretical given
the already increasing workload within the radiology
department, could be a greater involvement of radiology
consultants and senior trainees in basic clinical training.
Currently, radiology does not feature as a “core specialty” in
undergraduate or Foundation training; rotations in the
department are possible but limited in number and seen as
supernumerary. Increasing the opportunities for junior
trainees to gain first-hand experience and teaching in the
department could have significant benefits on their use of
imaging in their clinical practice and future interactions
with radiology as a service. As standardised assessment
throughout the UK is set to be introduced in 2022,"° influ-
ence from senior radiologists involved in education on the
new syllabus could be a step towards the far-reaching in-
fluence that is required.

Conclusion

Increasing workforce numbers and spend on resources
are temporary solutions, which are already being shown to
be insufficient in solving the problems facing modern
radiological practice. Attention needs to be directed to-
wards the key users of the service, namely junior doctors,
amongst whom it has been demonstrated repeatedly that
knowledge surrounding fundamental principles is inade-
quate. Improving understanding at an early point in
training will put clinicians in a better position to make
appropriate referrals throughout their career, potentially
helping to improve wait times for both scans and reports
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and reducing patients’ exposure to radiation. One may
argue that there are many more urgent issues to be high-
lighted that have a far more immediate risk of causing harm
to patients. Nevertheless, the recent statistics demon-
strating the increasing strain on radiology suggest that
there may be a more immediate threat than we think.
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