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Introduction: Radiographers can elect to work within many different modalities, one being ultrasound.
Within Europe there are differing opinions about how much of a role radiographers should take in
relation to the ultrasound examination, particularly report writing. This paper provides findings
exploring the radiographer's views on working within sonography.
Methods: In 2019 an electronic survey was disseminated to radiographer members by European
Federation of Radiographer Societies (EFRS) national radiographer societies, following a pilot study. A
mix of closed questions, free text, and scale responses aimed to investigate radiographers’ practice, legal
responsibilities, report writing, educational level and experiences of support and mentoring.
Results: Of 561 radiographers participating, most (92%) reported performing ultrasound scans. Chal-
lenges with legislation, medical protectionism and lack of high-quality education restricted other radi-
ographers. On average, the respondents have practiced ultrasound for 13.5 years. A total of 60% had
postgraduate education and carried out a wide range of examinations. A full interpretative report,
including advice on further investigations is performed by 52%, whilst 22% provide a checklist or
descriptive report. Over 55% of radiographers took legal responsibility for the examination and the
majority had clear protocols, good mentoring and support in the workplace. Peer review of their work
was less common.
Conclusion: The result shows that in 21 (n ¼ 25) countries radiographers perform ultrasound, however
not without challenges. Educational levels range from no formal education or short courses to an MSc in
ultrasound. Report writing practice differs across the EFRS countries responding to the survey, as does
peer review to enhance skills and clinical practice.
Implications for practice: National Radiographer societies could review findings to support campaigning
for a change in legislation and improvements to educational offerings in ultrasound.
© 2021 The College of Radiographers. Published by Elsevier Ltd. This is an open access article under the

CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

Radiographers perform ultrasound examinations in a number of
European countries. They are recognised as an important part of the
of Radiographer Societies,
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shed by Elsevier Ltd. This is an open
workforce, particularly as demands on ultrasound and other im-
aging services increase.1 Ultrasound is predominantly performed
by radiologists in Europe, however, due to the shortage of radiol-
ogists, providing a qualified ultrasound workforce may become a
future challenge in Europe.2e11 Radiographers educated and
trained as sonographers can help overcome this challenge in the
future.

Who should be performing ultrasound examinations? Ques-
tions have been raised about who should provide the written
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ultrasound report and whether this should be the radiographer
performing the examination, the radiologist or other pro-
fessionals.12 Ultrasound is a hands-on investigation, with the
written report being the primary communication method and an
essential part of the investigation, which is inseparable from
sonographic imaging.13 In the United Kingdom (UK) the expecta-
tion is that the healthcare professionals performing the examina-
tion writes the report, due to dynamic nature of the examination,
safety, and best practice.13,14 Besides having the responsibility of
writing the examination report, there are other factors affecting
radiographers in ultrasound such as educational level, salary, access
to new equipment, and psychological support.15 The educational
level and training for non-medical ultrasound is variable across
Europe.16,17 This is also recognised by the European Society of
Radiology (ESR).14 In the United States of America integration of
ultrasound education for medical professionals was also found to
be extremely inconsistent18 varying from “ad hoc” or “on the job”
learning to formal postgraduate qualifications.17 Cultural differ-
ences between hospital or country will often determine the
preferred educational approach preferred. Still, radiographers
writing individual ultrasound reports are highly skilled.17 Hofmann
and Vikestad (2013) investigated how radiographers perform in
upper abdominal examinations compared to radiologists and found
kappa agreement of 0.9.8 Studies have also found radiographer
reporting comparable to radiologists in ultrasound and other
modalities.19e21 The knowledge of radiographers’ perspectives,
views, experiences and challenges in ultrasound is limited in cur-
rent literature.

In 2019 the European Federation of Radiographer Society (EFRS)
convened an Ultrasound Surveys Working Group to investigate
radiographer involvement in ultrasound across Europe and sur-
rounding countries. Some findings have already been reported
from a survey of national societies and advanced practice aspects
from this current survey.17 Ultrasound was one of nine areas of
advanced practice identified by the EFRS in their 2011 guidance
document on radiographer role development.22 This survey in-
vestigates views, experiences and challenges relating to clinical
support and mentoring, legal responsibilities, report writing, edu-
cation level, type of ultrasound examinations performed by radi-
ographers across European Federation of Radiographer Societies
(EFRS) countries.

Methods

In 2019 an online survey (SurveyMonkey™) was developed by
EFRS Ultrasound Survey Working Group as a part of a wider study.
This paper focuses on the online survey investigating individual
radiographers' current ultrasound practice.

The survey was sent to 38 national societies with membership
of the EFRS to disseminate to radiographers within their own
country. Five national societies opted out of disseminating further
surveys, on completion of the first survey.17 The survey questions
concerned sonography education, workforce issues, report writing,
and legal responsibility. There were a mix of closed questions, free
text, and scale responses. All text and questions were in English. A
small pilot study of 12 participants was carried out in five European
countries, to determine the completion time, examine the quality
of the survey response, and assess potential issues with language.
Subtle wording changes were made in response to the pilot study
findings for a few questions. The survey was open for six weeks.
Social media platforms were also used to disseminate the survey,
namely Facebook, Twitter and LinkedIn.

In general, professional body surveys do not need ethics
approval.23 A short statement was published at the beginning of the
online survey, describing that anonymous data from the study
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would be made public and data complied with the EU General Data
Protection Regulation (GDPR). Participants had to accept the
statement before proceeding with the survey. On completion the
results were downloaded to an excel spreadsheet. Quantitative
analyses were based on descriptive statistical results and displayed
as charts and tables.

Results

A total of 561 individual responses were received from radiog-
raphers, covering 25 countries (Fig. 1). It was possible for in-
dividuals to omit questions; consequently the response rate varies
between questions. The mean age was 33.5 years and the majority
of respondents identified as female (80%). Most respondents
(>80%) were from the United Kingdom (n ¼ 285), Ireland (n ¼ 113)
or Spain (n ¼ 54) and predominantly worked in large or medium
sized public hospitals. A total of 40.8% (n ¼ 142/348) spend �31 h
per week performing ultrasound (mean 26.5 h; range <7 to >48 h)
(Fig. 2). On average, the respondents have practised ultrasound for
13.5 years.

Why do radiographers not undertake ultrasound?

Overall, a total of 92% (n ¼ 514) reported that radiographers
perform ultrasound scans in their country of origin, 7% (n ¼ 39) did
not, and 1% (n ¼ 6) did not know; (2 non-respondents). The 39
respondents not performing ultrasound scans were from Spain
(n ¼ 9), Belgium (n ¼ 5), Bosnia and Herzegovina (n ¼ 5),
Switzerland (n ¼ 4), Lithuania (n ¼ 2) Croatia (n ¼ 2), Ireland
(n ¼ 2), Czech Republic (n ¼ 1), Germany (n ¼ 1), Italy (n ¼ 1),
Norway (n ¼ 1), Poland (n ¼ 1), Slovenia (n ¼ 1) and four with
unknown county of origin. Respondents gave several reasons why
radiographers are not able to perform ultrasound in their country, if
responding no. These included lack of support from radiologists or
other medical colleagues, no training programme available, and
lack of legislation enabling the development. Comments related to
the lack of support included “… probably also a certain amount of
protectionism by the radiologists” [respondent 192, Switzerland] and
cultural issues in the workplaces: “… almost all the radiographers…
think that the radiologist will never give us the possibility of per-
forming this kind of exams. I think that the radiologist is not the
problem. … to convince the radiographers that this could be a whole
new possibility to extend our professional role” [respondent 281,
Italy].

Another respondent commented “… it is possible to train radi-
ologist, so I don't know why it shouldn't be possible” [respondent 195,
Switzerland] for radiographers to perform ultrasound.

Some radiographers have short, focused courses available,
however not always leading to clinical competence. Of the 31 re-
spondents to this section, 28 (90%) reported that they did not
perform ultrasound but would like to if given the opportunity. One
stated that “…we have lack of radiographers… so, we primarily need
them for medical imaging, X-ray, CT and MRI” [respondent 184, UK].

Education

Of radiographers practising ultrasound, 292 (60%) have a post-
graduate educational qualification at level 7 of the European
Qualification Framework (EQF) (certificate, diploma, or Master's
degree) in ultrasound. A further 74 were educated in ultrasound as
part of a postgraduate radiography programme (level 7), and 51
completed radiography undergraduate programmes (level 6;
Bachelor's degree) containing elements of ultrasound. A total of 29
undertook a short or focused ultrasound course, 12 had an EQF
level 6 ultrasound qualification, and 26 had no formal course



Figure 1. Graphical overview of respondents by 25 countries (556 respondents and 5 non-respondents). * *Cyprys (n¼1), Czech Republic (n¼1), France (n¼1), Germany (n¼1),
Jersey (n¼1), Poland (n¼1), Croatia (n¼2), Norway (n¼2), Slovenia (n¼2), Sweden (n¼3), Lithuania (n¼3), Austria (n¼4), Portugal (n¼4), Switzerland (n¼5), Italy (n¼5)

Figure 2. The figure shows number of hours practising ultrasound in an average week (n ¼ 347).

Table 1
Age of respondents.

Age (years) Number of respondents

20e24 11 (3.1%)
25e29 34 (9.5%)
30e34 54 (15.1%)
35e39 59 (16.5%)
40e44 60 (16.8%)
45e49 46 (12.9)
50e54 47 (13.2%)
55e59 31 (8.7%)
60e64 13 (3.6%)
65þ 2 (0.6%)
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qualification. Multiple responses were permitted; therefore, per-
centages could not be provided (see Table 1).

Report writing

Radiographers undertaking ultrasound examinations confirmed
that they work independently. Most of the radiographers produce
reports, but the level of independent report writing varies. A full
interpretative report including advice on further investigation is
performed by 52% (n ¼ 181), 20.4% (n ¼ 71) provide a full inter-
pretative report without advice on further investigation, and 22.1%
(n ¼ 77) provide a checklist or descriptive report or only reports
normal findings (Fig. 4 and Table 2). The remainder produces a
33



Figure 3. Legal responsibility for the ultrasound examination (n ¼ 347).

Figure 4. Perspectives of the radiographer's future working with ultrasound.

Table 2
The level of ultrasound report writing performed by radiographers.

No report
(n ¼ 12)

Descriptive
(n ¼ 45)

Checklist
(n ¼ 29)

Only if normal
(n ¼ 3)

Sometimes
(n ¼ 7)

Full interpretative report
(provides meaning to the
ultrasound findings) (n ¼ 71)

Full interpretative report and
provide advice on further
investigations/management,
where relevant (n ¼ 181)

Austria 1 1
Belgium 1 1
Boznia and

Herzegovina
1

Denmark 2 3 5
Estonia 2 1 1
Finland 3 1
France 1
Ireland 2 19 24 4 22 18
Italy 1 1
Malta 3 1
Netherlands 3 1
Norway 1
Portugal 1 1
Spain 5 4 3 1 1
Sweden 1 2
UK 1 10 0 2 2 40 150
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variety of reports, such as “I provide some further information but
only as suggestions” [respondent 2, UK] and “I write a preliminary
report… and the radiologist signs off on it” [respondent 268, Ireland]
and “this goes through to the radiologist alongside the images and
the radiologist provides the final report” [respondent 342, Ireland].
Contradictory findings were seen amongst respondents within
countries who stated that they did not report the scan, as other
respondents from the same country reported providing a full
34
report, indicating variation within a county, region or hospital
setting (Table 2).

Legal responsibility

Of 341 answering the question about who takes legal re-
sponsibility for the ultrasound examination 55.4% (n ¼ 189) of the
respondents reported that the individual radiographer has the legal
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responsibility for the ultrasound examination, and 19% (n ¼ 64)
stated that the radiologist takes legal responsibility. Disturbingly
4.7% (n ¼ 16) were unsure, respondents were from Denmark (1),
Finland (1), Ireland (6), Italy (1), Sweden (1) and the UK (5). Mixed
responses were found across all respondent countries that had
more than one response. Countries where no respondents reported
radiographers taking sole responsibility for the examination were
Finland, France, Netherlands and Sweden. Other health care pro-
fessionals take responsibility in a smaller number of centres,
including cardiologists, general practitioners, the hospital through
vicarious liability by the employer (Fig. 3).

Most of the respondents have indemnity insurance (n ¼ 250,
72%), but 15.6% (n ¼ 54) had no cover, and 12.4% (n ¼ 43) did not
know if they were covered. There were 255 comments related to
who provides the indemnity insurance, most referred to their na-
tional society or their employer, with only four reporting to have
independent private insurance.
Clinical practice

Radiographers perform ultrasound in many specialities, pri-
marily abdominal, gynaecology, superficial structures, vascular and
obstetrics (Fig. 5). Respondents strongly agreed that they experi-
enced good support, mentoring opportunities, clear protocols, and
guidelines, but 30.6% (n ¼ 110) did not think there were good op-
portunities for peer review in the workplace setting (Fig. 6). Com-
ments suggest that in some departments there is opportunity for
support and mentoring, but when short staffed this opportunity
decreases. A statement confirms “All good intentions but too many
patients to have enough time for proper supervision and mentoring”
[respondent 248, Denmark]. Another respondent stated that it
takes so much time supporting andmentoring different health care
professionals that the time is very limited for their own personal
development and education. This is supported by another state-
ment that highlights “there is simply not enough time” [respondent
265, Ireland] (see Fig. 7).

The level of preceptorships differs greatly from “close supervi-
sion for a year with additional assistance given as required”
[respondent 190, UK] and “three staged preceptorships” [respondent
305, UK] and “two weeks to a month” [respondent 310, UK] ending
with very limited or no support. One commented that “newly
qualified needs peer support and supervision for at least one year”
[respondent 35, Ireland].
Figure 5. The different clinical areas rad
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Discussion

This survey of radiographers found several reasons why radi-
ographers were unable to be involved with ultrasound. Particularly
lack of support from the medical professionals and limited/no
specific education and training programme available. Similar con-
clusions were drawn from the study of EFRS national radiographer
society representatives, which highlighted resistance from medical
professionals, lack of adequate training and lack of legal frame-
works as key barriers,17 although none of the studies have explored
the different funding arrangements for imaging examinations
across Europe. A recent paper also found lack of support to be a
barrier affecting radiographers and recognised that radiologists can
be protectionist or reluctant to delegate roles to radiographers in
ultrasound.24 Henwood et al. (2016) also identified barriers and
variation in support from radiologist to radiographers.25 A strategy
to overcome this barrier is joint audit to provide safe practice and
demonstrate sonographer skills at a local level. It is possible that
this perspective is changing, as most respondents agreed or
strongly agreed that support and mentoring was available to them.
Further consideration of who provides this mentoring and support
was not elicited, so it could be other sonographers supporting
colleagues. Whilst some departments have good support and
quality monitoring, there is still room for improvement, for
example image peer review. Peer review of radiographer reporting
has been reported to be more common in some parts compared to
other parts of a country.26 Again, the current survey did not explore
who undertakes peer review, however some published studies
used solely sonographers,27,28 whereas the Royal College of Radi-
ologists29 have developed an audit templatewhereby sonographers
and non-radiologist reports are audited by radiologist. To develop
and improve teamworking and shared learning, it would be pru-
dent to audit all ultrasound practitioners using the same method to
engage every member of the team in making improvements to
patient care and outcomes. A recent publication from the ESR states
that radiologists should be integral in developing the medical
ultrasound curriculum,15 this highlights that support from radiol-
ogists is very important for other medical staff performing ultra-
sound. This team-working approach should be encouraged across
Europe to extend the scope of practice for radiographers.

Many radiographers working in ultrasound do so for three to
five days per week, although 18.1% (63/348) worked less than 15 h
per week. It may be difficult to obtain technical and diagnostic skills
with limited exposure to ultrasound, particular for those new to the
iographers are involved (n ¼ 344).



Figure 6. The responses relating to clinical practice for radiographers in ultrasound (n ¼ 361).

Figure 7. The level of education for those countries where radiographers do perform ultrasound examinations.
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modality. The majority of radiographers working in ultrasound
across the EFRS countries are female, which is in keeping with
findings from other publications.30,31 The educational level varies
from postgraduate to no formal qualification in ultrasound. It is
important to keep in mind that ultrasound technique and inter-
pretation are skills that are developed and acquired slowly over
time. These skills require practice and cannot be learned during a
one-day course. Findings from this survey reflected those from the
EFRS national society representatives, which highlighted that the
majority of radiographers practising ultrasound had undertaken
postgraduate studies or focused courses.17 Several studies have
compared sonographers and radiologists' interpretation and report
writing. Results indicate comparability and similar accuracy be-
tween sonographers' and radiologists'.8,9,11,32 Leslie et al. (2000)9

investigated radiographers who had undertaken postgraduate ul-
trasound training, Bates et al. (1994)32 had a range of postgraduate
experience and included a student. The other studies made no
mention of the education level of the sonographers.8,11

In some countries it is recommended that the healthcare pro-
fessional performing the examination also writes the report,13,14,33
36
however the results of this survey suggest that many radiographers
are not independently completing the final report. The variability in
practice within and between countries is evident (Table 2). Even in
the UK, where the report should be integral to the examina-
tion,13,14,34 a small number of respondents (n ¼ 15, 7.3%) are not
always providing an interpretative report. When reviewing this
data in more detail 1 respondent has a postgraduate (Pg) diploma
in radiography at that included some ultrasound and clinical
competency assessment, 2 had a Pg certificate in ultrasound, 10
had a Pg diploma and 1 had a MSc in ultrasound. The remaining
respondent had undertaken a focused/short course of less than one
week duration which did not lead to an award or competency. Ul-
trasound is a hands-on investigation and writing the report allows
for a dynamic workflow focusing on patient safety. Visscher and
Bax (2017) conclude that waiting lists may decrease when radiog-
raphers take responsibility for all aspects of the examination.33

Radiographers should write the report, rather than provide a
‘snap-shot’ of the examination for a clinician to report, but to do so
they need appropriate education and training followed by legisla-
tion and appropriate indemnity insurance.34
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The findings of this survey reported mixed responses when
asking whether professional indemnity insurance was in place for
individual practitioners. In the UK many contracts of employment,
including working within the NHS, include primary indemnity
insurance, although secondary insurance can be purchased or
included as part of professional body membership.35 In some
countries it is mandatory for radiographers to have professional
indemnity insurance as part of the statutory regulation.35,36 No
respondents from seven countries (Austria, Estonia, Italy, Malta,
Netherlands, Portugal and Sweden) reported having indemnity
insurance, although numbers were low. Med responses were pro-
vided from other countries. Even in the UK and Ireland, where
radiographers who are statutorily regulated must have indemnity
insurance there were respondents without or unsure if they had
indemnity insurance (n ¼ 11, 8% UK and n ¼ 32, 55% Ireland).

Some of the respondents highlighted that image peer review
was not possible due to staff shortages. Image peer review is a
critical and on-going process, which if neglected can lead to a
decline in clinical standards and outcomes.28 Imaging reports
needs to be diagnostic and reliable to be of any value. The report
need to be actionable,37 as almost no medical treatment or surgery
can occur without imaging. The report is often central to general
decision making, care and treatment. Peer and self-audit are
essential tools to ensure on-going development of skills.28

From the study findings and literature there are several rec-
ommendations that can be made to support radiographer devel-
opment in ultrasound, these include supportive teamworking
with medical colleagues to co-develop programmes of education,
provide clear clinical protocols, develop report writing skills and
standards to up-skill existing sonographers, monitor standards of
education and clinical practice, pursue legislative reform to enable
this service development and identify clear lines of responsibility.
Exploring existingmodels of successful radiographer role extension
into independent ultrasound would be an appropriate starting
point. It should be recognised that all ultrasound practitioners,
regardless of professional background can benefit from team-
work38e40 to improve clinical outcomes and patient safety.

Limitations

It is a limitation that there may be language barriers and
different interpretation of some questions, which may have
affected the survey results. The survey was designed so that it was
possible for the respondent to skip questions, and consequently not
all questions were answered by each respondent. The results
should be interpreted with some caution as there may be differ-
ences between European countries but also between hospitals
within the same country.

Self-selection bias may impact the results, alongside the pre-
dominance of responses from three countries (United Kingdom,
Ireland, and Spain).

Conclusion

In general, radiographers perceive sonography as an extension
of their role with the addition of new responsibilities and skills.
Previous literature supports that an essential component of
completing an ultrasound examination is writing the report. Whilst
many radiographers responding to this survey practise ultrasound,
far fewer have the opportunity to write independent actionable
reports. Although numbers were small, the majority of those who
do not perform ultrasound would be interested to develop in this
area.
37
Overall, radiographers have different career, support and
educational opportunities to engage in ultrasound practice across
Europe. A wide range of clinical ultrasound examinations are un-
dertaken by radiographers, particularly general medical, gynae-
cology, obstetrics and vascular. The main educational level is
postgraduate (EQF level 7), although some radiographers have
limited or no formal education and training, which is a concern as
ultrasound is such an operator dependent modality. Previous
studies suggest that radiographers can provide a safe, effective ul-
trasound service, but this does require good underpinning educa-
tion, mentoring, support and on-going audit and peer review of
practice.
Conflict of interest statement

None.
Acknowledgements

The EFRS Ultrasound Surveys Working Group would like to
thank EFRS member societies for their time and contribution to
disseminate the survey to their members and to all survey partic-
ipants for completing the questionnaire. We are also grateful to
colleagues who provided feedback on the pilot study and the EFRS
Executive Board for their on-going support.

The authors would like to thank Sandra Noij-Rijkes for her
contribution to the work in the EFRS Ultrasound Surveys Working
Group.
References

1. NHS England. Diagnostic imaging dataset annual statistical. 2020.
2. Society and College of Radiographers. Ultrasound workforce UK census. 2019.

2019.
3. European Society of Radiology (ESR). The consequences of the economic crisis

in radiology. Insights Imag 2015;6:573e7.
4. Royal College of Radiologist. Clinical radiology England workforce 2019 summary

report (London). 2019. https://www.rcr.ac.uk/sites/default/files/clinical-
radiology-england-workforce-census-2019-summary-report.pdf.

5. Culpan G, Culpan A-M, Docherty P, Denton E. Radiographer reporting: a liter-
ature review to support cancer workforce planning in England. Radiography
2019;25:155e63.

6. McConnell J. A longitudinal review of Scottish reporting radiographer output
between 2015 and 2019. Radiography 2021;27:200e7. https://doi.org/10.1016/
j.radi.2020.07.018.

7. Cummings J, Edwards H. Local investigation of outcomes based on ultrasound
examinations for suspected inguinal hernia performed by sonographers and
radiologist. Ultrasound 2013;21:12e5.

8. Hofmann B, Vikestad KG. Accuracy of upper abdominal ultrasound examina-
tions by sonographers in Norway. Radiography 2013;19:186e9.

9. Leslie A, Lockyer H, Virjee JP. Who should be performing routine abdominal
ultrasound? A prospective double blind study comparing the accuracy of
radiologist and radiographer. Clin Radiol 2000;55:606e9.

10. Lo RHG, Chan PP, Chan LP, Wilde CC, Pant R. Routine abdominal and pelvic
ultrasound examinations: an audit comparing radiographers and radiologist.
Ann Acad Med Singapore 2003;32:126e8.

11. Riley SJ, Groves CJ, Chandramohan M. Musculoskeletal ultrasound: audit of
sonographer reporting. Ultrasound 2010;18:36e40.

12. Dietrich CF, Hoffmann B, Abramowicz J, Badea R, Braden B, Cantisani V, et al.
Medical student ultrasoundeducation: aWFUMBpositionpaper, Part I.Ultrasound
Med Biol 2019:271e81. https://doi.org/10.1016/j.ultrasmedbio.2018.09.017.

13. SCoR and BMUS. Guidelines for professional ultrasound practice. The Society and
College of Radiographer and the British Medical Ultrasound Society; 2020.

14. Edwards HM, Sidhu Ps. Who's doing your scan? A European perspective on
ultrasound services. Ultrashall Med 2017;38:479e82.

15. European Society of Radiology. Position statement and best practice recom-
mendations on the imaging use of ultrasound from the European Society of
Radiology ultrasound subcommittee. Insights Imag 2020;11. https://doi.org/
10.1186/s13244-020-00919-x.

16. McNulty JP, Rainford L, Bezzina P, Henner A, Kukkes T, Pronk-Larive D, et al.
A picture of radiography education across Europe. Radiography 2016;22:5e11.
https://doi.org/10.1016/j.radi.2015.09.007.

http://refhub.elsevier.com/S1078-8174(21)00098-5/sref1
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref2
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref2
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref3
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref3
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref3
https://www.rcr.ac.uk/sites/default/files/clinical-radiology-england-workforce-census-2019-summary-report.pdf
https://www.rcr.ac.uk/sites/default/files/clinical-radiology-england-workforce-census-2019-summary-report.pdf
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref5
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref5
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref5
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref5
https://doi.org/10.1016/j.radi.2020.07.018
https://doi.org/10.1016/j.radi.2020.07.018
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref7
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref7
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref7
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref7
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref8
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref8
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref8
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref9
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref9
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref9
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref9
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref10
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref10
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref10
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref10
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref11
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref11
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref11
https://doi.org/10.1016/j.ultrasmedbio.2018.09.017
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref13
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref13
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref14
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref14
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref14
https://doi.org/10.1186/s13244-020-00919-x
https://doi.org/10.1186/s13244-020-00919-x
https://doi.org/10.1016/j.radi.2015.09.007


M.R.V. Pedersen, B. Kraus, R. Santos et al. Radiography 28 (2022) 31e38
17. Harrison G, Kraus B, Martin Dos Santos R, Noij-Rijkes S, Pedersen MRV. The role
of radiographers in ultrasound: a survey of the national societies within the
European Federation of Radiographer Societies (EFRS). Radiography 2021;27:
761e7. https://doi.org/10.1016/j.radi.2021.02.003.

18. Bahner DP, Goldman E, Way D, Royall NA, Liu YT. The state of ultrasound ed-
ucation in U.S. Medical schools: results of a national survey. Acad Med 2014;89:
1681e6. https://doi.org/10.1097/ACM.0000000000000414.

19. Brealey S, Scally A, Hahn S, Thomas N, Godfrey C. Accuracy of radiographer
plain radiograph reporting in clinical practice: a metaanalysis. Clin Radiol
2005;60:232e41.

20. Buskov L, Abild A, Christensen A, Holm O, Hansen C, Christensen H. Radiog-
raphers and trainee radiologist reporting accident radiographs: a comparative
plain film reading performance study. Clin Radiol 2013;58:55e8.

21. Woznitza N, Piper K, Burke S, Patel K, Amin S, Grayson K. Adult chest radio-
graph reporting by radiographers: preliminary data from an in-house audit
programme. Radiography 2014;20:223e9.

22. EFRS. Development of the radiographer role. EFRS guidance document. Available
from: https://api.efrs.eu/api/assets/posts/128.

23. Health Research Authority. Do I need NHS Ethics approval? [n.d], https://Hra-
DecissiontoolsOrgUk/Ethics.

24. Sevens TJ, Reeves PJ. Professional protectionism; a barrier to employing a so-
nographer. Radiography 2019;25:77e82.

25. Henwood S, Booth L, Miller P. Reflections on the role of consultant radiogra-
phers in the UK: the perceived impact on practice and factors that support and
hinder the role. Radiography 2016;22:44e9.

26. Woznitza N, Steele R, Hussain A, Gower S, Groombridge H, Togher D, et al.
Reporting radiographer peer review systems: a cross-sectional survey of Lon-
don NHS Trusts. Radiography 2021;27:173e7. https://doi.org/10.1016/
j.radi.2020.07.014.

27. Yaqub M, Kelly B, Stobart H, Napolitano R, Noble JA, Papageorghiou AT. Quality-
improvement program for ultrasound-based fetal anatomy screening using
large-scale clinical audit. Ultrasound Obstet Gynecol 2019;54:239e45. https://
doi.org/10.1002/uog.20144.

28. Parker P, Byass O. Successful implementation of a performance-related audit
tool for sonographers. Ultrasound 2015;23:97e102.

29. Royal College of Radiologists (RCR). Audit of practitioner reporting in non-obstetric
ultrasound imaging. 2019. https://www.rcr.ac.uk/audit/audit-practitioner-rep.
38
30. Labor Force Statistics from the Current Population Survey. Household data
annual averages 11. Employed persons by detailed occupation, sex, race, and
Hispanic or Latino ethnicity. U.S. Bureau of Labor Statistics; 2013. Available
from: https://www.bls.gov/cps/cpsaat11.htm. [Accessed 30 November
2020].

31. Victorian Allied health Workforce Research Project. Sonography work force
report. 2016.

32. Bates JA, Conlon RM, Irving HC. An audit of the role of the sonographer in
nonobstretic ultrasound. Clin Radiol 1994;49:617e20.

33. Visscher W, Bax M. Ultrasound practice in enschede: our journey. Imag Oncol
2017;1:46e51.

34. The Society and College of Radiographers. CASE Standards for Sonographic Ed-
ucation. 2019. p. 5e19.

35. HCPC. Professional indemnity cover and your registration. Health & Care Pro-
fessions Council. Available from: https://www.hcpc-uk.org/globalassets/
registration/attachments/professional-indemnity-and-your-registration.pdf.
[Accessed 21 July 2021].

36. S.I. No. 44/2019 - radiographers registration board code of professional conduct
and ethics bye-law. Electronic Irish Statute Book (EISB); 2019. Available from:
http://www.irishstatutebook.ie/eli/2019/si/44/made/en/print. [Accessed 21
July 2021].

37. Standards for interpretation and reporting of imaging investigations Second
edition. Clin Radiol 2018. Available from: https://www.rcr.ac.uk/sites/default/
files/audit_template/bfcr181_standards_for_interpretation_reporting.pdf.
[Accessed 30 November 2020].

38. Gupta RT, Sexton JB. Mine J., Frush DP. Practice and quality improvement:
successful implementation of TeamSTEPPS Tools into an academic interven-
tional ultrasound practice. Am J Roentgenol 2015;204:105e10. https://doi.org/
10.2214/AJR.14.12775.

39. Woznitza N, Piper K, Rowe S, West C. Optimizing patient care in radiology
through team-working: a case study from the United Kingdom. Radiography
2014;20:258e63. https://doi.org/10.1016/j.radi.2014.02.007.

40. Team working in clinical imaging A joint document from the royal College of ra-
diologists and the society and College of radiographers. RCR & SoR. Available
from: https://www.rcr.ac.uk/system/files/publication/field_publication_files/
BFCR%2812%299_Team.pdf. [Accessed 21 July 2021].

https://doi.org/10.1016/j.radi.2021.02.003
https://doi.org/10.1097/ACM.0000000000000414
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref19
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref19
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref19
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref19
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref20
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref20
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref20
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref20
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref21
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref21
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref21
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref21
https://api.efrs.eu/api/assets/posts/128
https://Hra-DecissiontoolsOrgUk/Ethics
https://Hra-DecissiontoolsOrgUk/Ethics
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref24
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref24
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref24
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref25
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref25
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref25
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref25
https://doi.org/10.1016/j.radi.2020.07.014
https://doi.org/10.1016/j.radi.2020.07.014
https://doi.org/10.1002/uog.20144
https://doi.org/10.1002/uog.20144
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref28
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref28
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref28
https://www.rcr.ac.uk/audit/audit-practitioner-rep
https://www.bls.gov/cps/cpsaat11.htm
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref31
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref31
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref32
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref32
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref32
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref33
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref33
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref33
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref34
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref34
http://refhub.elsevier.com/S1078-8174(21)00098-5/sref34
https://www.hcpc-uk.org/globalassets/registration/attachments/professional-indemnity-and-your-registration.pdf
https://www.hcpc-uk.org/globalassets/registration/attachments/professional-indemnity-and-your-registration.pdf
http://www.irishstatutebook.ie/eli/2019/si/44/made/en/print
https://www.rcr.ac.uk/sites/default/files/audit_template/bfcr181_standards_for_interpretation_reporting.pdf
https://www.rcr.ac.uk/sites/default/files/audit_template/bfcr181_standards_for_interpretation_reporting.pdf
https://doi.org/10.2214/AJR.14.12775
https://doi.org/10.2214/AJR.14.12775
https://doi.org/10.1016/j.radi.2014.02.007
https://www.rcr.ac.uk/system/files/publication/field_publication_files/BFCR%2812%299_Team.pdf
https://www.rcr.ac.uk/system/files/publication/field_publication_files/BFCR%2812%299_Team.pdf

	Radiographers’ individual perspectives on sonography - A survey of European Federation of Radiographer Societies (EFRS)
	Introduction
	Methods
	Results
	Why do radiographers not undertake ultrasound?
	Education
	Report writing
	Legal responsibility
	Clinical practice

	Discussion
	Limitations

	Conclusion
	Conflict of interest statement
	Acknowledgements
	References


