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Abstract
Objectives  To explore radiographers’ actions toward inappropriate referrals and hindrances to assessing referrals.
Methods  An online survey was distributed to radiographers via the International Society of Radiographers and Radiological 
Technologists (ISRRT) networks. The questionnaire consisted of 5-point Likert scale questions on radiographers’ actions to 
supplement referral information, actions for unjustified referrals and hindrances to referral assessment. The questionnaire 
was validated using a test–retest reliability analysis. Kappa values ≥ 0.6 were accepted. SPSS software was used for data 
analysis and chi-square tests to compare subgroups.
Results  Total responses received were 279. The most reported actions to supplement missing referral information were to 
ask the patient or relative, examine the body region of concern and check medical records (73%, 70%, 67%, responded often/
always, respectively). The actions when confronted with unjustified referrals were reported equally to consult the radiologist, 
referring clinician and radiographer (69–68% often/always responses). The hindering factors ranked high (agreed/strongly 
agreed responses) pertained to inadequate information in referral forms (83%), ineffective communication among healthcare 
professionals (79%), lack of training (70%) and allocated time (61%). Statistically significant associations were observed 
for a few actions and hindrances with education level, modality of practice and responsibility to screen imaging referrals.
Conclusion  Radiographers consult colleagues about suspected unjustified referrals. Effective communication pathways, training and 
time allocation to improve radiographers’ skills to assess referrals may enhance appropriate imaging and delivery of quality patient care.

Key Points   
• Radiographers’ actions of supplementing missing information in radiology referrals facilitate provision of high-quality 
   health services.
• Radiographers’ strategy when confronted with inappropriate referrals is to consult radiologists and referring clinicians.
• Better inter-professional communication and organisation of tasks can facilitate radiographers’ participation in referral 
   assessment to ensure appropriate imaging.
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Introduction

In referring a patient for a radiological procedure, a medi-
cal clinician (or physician) sends a referral form to consult 
the radiology department for possible imaging [1, 2]. The 
referral is evaluated against the clinical data supplied by 
the referrer [3] with adherence to referral guidelines [2]. 
The referrer must provide sufficient patient clinical informa-
tion to enable the radiologist to determine whether there is a 
sufficient net benefit in performing the procedure [4]. This 
adheres to the radiation protection principle of justification, 
to determine that the use of a given radiological procedure 
yields benefits to the individuals undergoing the procedure. 
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Justification of imaging aligns with basic patient safety and 
accepted ethics in medicine [5], and ensures better use of 
radiology resources from a health economic perspective [6].

Radiographers possessing advanced education and spe-
cialised training in justifying imaging may have an agreed 
scope of entitlement to perform justification tasks depend-
ing on state legislations [7]. Authorisation or using pre-
justification guidelines as determined by the radiologists is 
also available for radiographers to assess referrals for imag-
ing [8]. As part of routine clinical practice, radiographers 
also review the referral information before performing the 
radiological procedure [9]. If discrepancies are observed, 
the radiologist or referring clinician should be consulted. 
In this study, justification, authorisation and general pre-
procedural review of referral information are termed ‘refer-
ral assessment’.

Radiographers are vital in the justification process as they 
are centrally positioned to act as an interface between the 
referring clinician, radiologist and patient [1, 4]. The role 
of radiographers in the radiology referral process is poorly 
mapped and needs careful evaluation to ensure quality radi-
ology services. This study aims to explore the radiographers’ 
participation in assessing referrals concerning justified 
imaging in clinical practice. The actions that radiographers 
do to supplement missing information and when confronted 
with unjustified referrals, and the hindrances faced during 
the referral assessment tasks are analysed. Furthermore, the 
study analyses associations between the actions of radiog-
raphers when confronted with clearly unjustified referrals 
and the hindrances to referral assessment participation with 
their education level, delegated responsibility for screening 
imaging referrals and modality of practice.

Methodology

Ethical approval was obtained from the Norwegian Cen-
tre for Research Data (NSD) reference number 472337 in 
Norway.

Development of online questionnaire

A questionnaire (Supplementary Appendix 1) was developed 
informed by literature review on the topic including a sur-
vey on radiographers’ competencies in referral assessment 
[10]. A pilot online survey was conducted in January 2020 
through sending the questionnaire using ‘Nettskjema’ [11] 
to radiographers working in 6 different countries (Norway, 
United Kingdom (UK), Canada, Uganda, Ireland and South 
Africa). The survey was sent twice 10 days apart to allow for 
test–retest reliability. A final of 8 responses were received. 
A weighted kappa analysis was used to determine agree-
ment for categorical data between the repeated measures. 

McHugh [12] states that kappa values below 0.6 indicate 
inadequate agreement among the raters, thus reduced reli-
ability. All questions that were below 0.6 kappa value were 
removed or adjusted according to the participants’ comments 
for the final survey.

The final questionnaire consisted of two main parts in 
addition to the background information. This study reports 
on the first part covering the questions on actions of radiog-
raphers when confronted with inappropriate referrals. The 
following two questions were asked with six actions listed 
and using a 5-point Likert scale (always, often, sometimes, 
rarely, never):

•	 Assuming you receive referrals with missing or unclear 
information, how often do you supplement the informa-
tion by the following actions?

•	 Assuming you receive referrals with all relevant informa-
tion included, but the requested examination is clearly 
not appropriate/justified, how often do you carry out the 
following actions?

The participants were also asked to rate their agreement 
(scale: strongly agree, agree, undecided, disagree, strongly 
disagree) on reasons that hindered them from taking part in 
referral assessment. A set of 10 possible reasons were listed.

The background section included demographics and pro-
fessional characteristics of the participants. The participants 
were asked to state their main area (modality) of diagnostic 
radiography experience with options including conventional 
radiography, one advanced imaging (computed tomogra-
phy (CT), magnetic resonance imaging (MRI), ultrasound, 
mammography or nuclear medicine) or multiple areas. The 
participants were further asked to indicate the final refer-
ral assessor before a patient’s radiology examination is 
scheduled to be performed for each imaging modality in 
their work place. The participants also stated if they were 
delegated a responsibility for screening imaging referrals in 
their clinical practice.

Recruitment of participants and data collection

The final survey was distributed using ‘Nettskjema’ [11]. 
The target population were radiographers who follow activi-
ties organised by the International Society of Radiographers 
and Radiological Technologists (ISRRT). This target group 
was chosen because it mainly constitutes radiographers 
who are active in the profession and familiar or well orien-
tated with practice regulations in their country. The survey 
was distributed to radiographers through the ISRRT net-
works, which included registered participants of the can-
celled ISRRT 2020 World Congress due to the coronavirus 
(COVID-19) and active radiographers on ISRRT Facebook 
page or within ISRRT member state national societies. The 
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acknowledgements to distribute the survey were received 
from eight ISRRT national societies. The data was collected 
in 5 months, initially in April 2020 before the COVID-19 
measures were implemented and between September and 
December 2020. The number of national society’s members 
was registered to get an idea of how many radiographers the 
survey invitation could have possibly reached.

Data analysis

The data was analysed using IBM SPSS statistical software 
version 26. Descriptive analysis was used to show frequency 
in percentages. In the analysis, the 5-point Likert scales were 
re-coded into a 3-point scale, by merging the two responses 
at each end of the scales, to ease the interpretation and pres-
entation of distribution of responses. The chi-square test 
of independence was used to determine association for the 
radiographers’ actions when confronted with clearly unjus-
tified referrals and hindrances to assessing referrals, with 
the independent variables: dichotomised education level 
(bachelor degree/equivalent versus master/PhD degree), del-
egated responsibility to screen imaging referrals (not sure/
no versus yes) and 3 split modality of practice (conventional 
radiography versus one advanced modality versus multiple 
modalities). A p value ≤ 0.05 was considered statistically 
significant.

Results

Respondents and setting characteristics

The total number of respondents was 279. This represents 
a ranged from 0.1 to 6.8% of total member numbers as 
listed by the national radiography society. The respond-
ents’ demographics are displayed in Table 1. The major-
ity of the respondents where from Asia (Indonesia/Taiwan) 
(n = 77), the UK (n = 64), Scandinavia (Norway/Denmark) 
(n = 33) and Australia (n = 31). The mean age was 38 years. 
The majority (74%) of the participants’ education level was 
at bachelor’s degree or equivalent. A total of 84% of the 
respondents reported currently working in clinical practice. 
The respondents worked or had experience from a broad 
range of modalities: conventional radiography (35%), one 
advanced modality (32%) and multiple areas (33%) which 
were inclusive of all imaging modalities and interventional 
radiography.

Radiographers’ responsibility in referral assessment

A total of 75% of respondents who reported currently work-
ing in clinical practice (N = 233) stated they are delegated the 
responsibility to screen imaging referrals. The radiographer 

was stated as final assessor before a patient’s radiology 
examination is scheduled for conventional radiography by 
55% of the respondents. The overall commonly reported 
practice, across the imaging modalities, is that radiographers 
mainly perform the referral assessing tasks together with the 
radiologists particularly for advanced modalities (Table 2).

Radiographers’ actions to supplement information

The respondents’ main actions to supplement missing infor-
mation were reported as often/always, to ask for informa-
tion from the patient or accompanying relative (73%) and 
examining the body region of concern 70% (Fig. 1). These 
were followed by checking patients’ medical records (67%). 
The respondents further reported slightly more often/always 
to discuss with the referring clinician (59%) than with the 
radiologist (55%) when seeking to supplement information. 

Table 1   Demographic and professional characteristics of respondents 
(N = 279)

1 African countries; majority of respondents from Rwanda
2 Other countries included Bangladesh, Cambodia, China, Estonia, 
Germany, Greece, Guyana, Ireland, Italy, Myanmar, Nepal, Nether-
lands, New Zealand, Palestine, Philippines, Singapore, Sultanate of 
Oman, the USA and Vietnam
3 Advanced modality included CT, MRI, ultrasound, mammography 
or nuclear medicine

Demographic and characteristics n (%)

Continent/country Asia (Indonesia/Taiwan) 77 (28)
UK 64 (23)
Scandinavia (Norway/
   Denmark)

33 (12)

Australia 31 (11)
Canada 12 (4)
African countries1 21 (7)
Other countries2 41 (15)

Gender Male 131 (47)
Female 148 (53)

Age (years)  < 30 71 (26)
30–44 127 (46)
45 +  80 (29)

Education level PhD 16 (6)
Master 56 (20)
Bachelor or equivalent 207(74)

Currently in clinical practice Yes full/part time clinical 233 (83)
No 46 (17)

Modality of main experience Conventional X-ray 98 (35)
One advanced imaging 

modality3
90 (32)

Multiple imaging modalities 91 (33)

4212 European Radiology  (2022) 32:4210–4217

1 3



Fewer respondents (34%) reported often/always to discuss 
with the patients’ care provider.

Actions to justify imaging

The respondents reported to equally often/always consult 
the radiologist (69%), referring clinicians (69%) and a 

fellow radiographer (68%), when confronted with clearly 
unjustified referrals (Fig. 2). Fewer respondents reported to 
often/always return the referral along with a reason (36%) 
or change the referral to an appropriate examination (32%). 
The least frequent reported action was to conduct examina-
tions as requested; however, 25% of the respondents reported 
the action as conducted often/always.

Table 2   Reported final 
assessors before a patient’s 
radiology examination is 
scheduled for various modalities 
(percentages), N = 233

Modality Not 
applicable

Other Radiologists 
only

Radiographers/
Radiologists

Radiographers 
only

Conventional radiography 5 4 5 32 55
CT 13 1 18 50 18
MRI 20 0.4 19 48 13
Ultrasound 11 6 24 40 20
Mammography 37 2 10 26 25
Nuclear medicine 54 3 14 23 7

Fig. 1   Radiographers’ reported 
actions to supplement missing 
referral information, percent-
ages (N = 233); only participants 
currently working in clinical 
practices responded
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Fig. 2   Radiographers’ reported 
actions when confronted with 
unjustified referrals, percent-
ages (N = 233); only participants 
currently working in clinical 
practices responded
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A chi-square test showed statistically significant asso-
ciation as follows: Radiographers with bachelor’s degree 
or equivalent more often reported to consult the radiologist 
compared to radiographers at masters or PhD level (70% 
vs. 63% often/always answers, χ2 = 7.697 (df)2, p = 0.021) 
and a fellow radiographer (73% vs. 51.0% often/always 
answers, χ2 = 9.125 (df)2, p = 0.010). Furthermore, the 
radiographers working in advanced or multiple modalities 
reported to consult the radiologist more frequency than those 
in conventional radiography only (77% and 73% vs. 56.3% 
often/always answers χ2 = 11,210, df(4), p = 0.024). Finally, 
radiographers with the delegated responsibility to screen 
imaging referrals reported to more often return an unjusti-
fied referral to the referring clinician with giving a reason 
than those without the delegated responsibility (39% vs. 28% 
often/always answers, χ2 = 14,450, df(2), p = 0.001). There 
were no observed statistically significant associations for 
other analysed actions.

Hindrances for radiographers’ referral assessment

The main reported hindrances to radiographers’ referral 
assessment are related to communicational and organisa-
tional factors in the referral process (Fig. 3). The commu-
nication factors ranked high agree/strongly agree, as hin-
ders for assessing referrals were inadequate information in 
referral forms (83%) and ineffective communication among 

healthcare professionals (79%). The least reported hindrance 
in the communication category was lack of response from 
radiologists when ask about referral appropriateness (54%).

For the organisational factors, 70% of the respondents 
agreed/strongly agreed that lack of training in systematic 
assessment of referrals and 61% agreed/strongly agreed that 
lack of time allocation for assessing referrals were a hindrance. 
The least hindrance in the organisational category was patients 
showing up in the department before the referral is assessed, 
reported agree/strongly agree by 56% of the respondents.

The other factors relate to the radiographers’ professional 
role and ability. A total 68% of respondents agreed/strongly 
agreed that cultures of medical profession dominance was 
a hindrance. The three suggested hindrances receiving the 
lowest scores for radiographers ability were lack of knowl-
edge of clinical benefits of different imaging modalities, 
assessing of referrals perceived as not radiographers’ respon-
sibility and lack of knowledge of radiation dose rated 57%, 
46% and 37% agree/strongly agree responses respectively.

A chi-square test showed few significant associations 
between hindrances and the three background variables 
(level of education, modality of practice and delegated the 
task to screen referrals). Only two significant associations 
were observed in the professional role and ability category. 
Radiographers delegated the task to screen referrals tend 
to consider perceiving referral assessment not a radiogra-
phers’ responsibility as a hindering factor (43% vs. 26% 
strongly agree/agree answers, χ2 = 5.915 (df)2, p = 0.05). 

0 10 20 30 40 50 60 70 80 90 100

Lack of knowledge of radia�on doses and risks

Assessing of referrals perceived as not radiographers'
responsibility

Lack of knowledge of clinical benefits of different imaging
modali�es

Lack of response from radiologists when ask about referral
appropriateness

Pa�ents showing up in the department before the referral is
assessed

Lack of �me alloca�on to assess referrals

Lack of training in systema�c assessment of referrals

Cultures of medical profession dominance within the referral
process

Ineffec�ve communica�on channels among health professionals

Inadequate informa�on in referral forms

Strongly disagree Disagree Undecided Agree Strongly agree

Fig. 3   Radiographers’ reported hindrances to assessing referral percentages (N = 279)
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Radiographers with a bachelor’s degree or equivalent 
reported lack of knowledge of clinical benefits of different 
imaging modalities as a hindrance to participation compared 
to those with masters or PhD degree (33% vs. 43% strongly 
disagree/disagree answers, χ2 = 6.286 (df)2, p = 0.04).

Discussion

This study shows radiographers’ participation in referral 
assessment in several ways and across all imaging modali-
ties, which is important for delivery of quality care in radi-
ology departments [1, 9], and potentially enable solutions 
for organised task-sharing between radiologists and radiog-
raphers [1].

Radiographers’ actions to improve the referral 
assessment process

Our study shows radiographers supplementing missing infor-
mation mainly through patient interactions. The radiogra-
pher-patient interactions are reported to assist radiographers 
to validate the referral information before conducting the 
radiological examination [13]. During such interactions, radi-
ographers can recognise discrepancies in the referral form 
and obtain more information about the patient’s medical 
condition, thus improving the quality of clinical information 
[9]. This assists to improve the justification process [14]. Fur-
thermore, high-quality patient clinical information positively 
affects the radiologists’ selection of imaging protocols [15], 
image interpretation accuracy and the radiology reports [16]. 
The clinical information also assist radiographers with deci-
sions of patient positioning, imaging projections, exposure 
parameters and dose-optimisation, adding to patient safety 
[17].

When confronted with clearly unjustified referrals, our 
respondents tend to seek advice from the radiologist, referring 
clinician or a fellow radiographer. Particularly for advanced 
imaging, radiographers in our study report mostly to consult 
the radiologist. Consultation among healthcare profession-
als is advocated to enable effective justification of medical 
exposures [2]. Particularly imaging for non-standard protocols 
requires consultation and approval by the radiologist [3, 18]. 
Consultations among healthcare professionals are also impor-
tant to clarify the best path for the patient and to ensure that all 
involved are looking out for the patient’s needs [13]. There-
fore, actions of consulting and discussing with both the refer-
ring clinicians and radiologist when confronted with unjusti-
fied referrals add to the patients’ healthcare management.

In our study, few radiographers (36%) reported to often/
always return an inappropriate referral to the referrer with a 
reason. Encouragingly the radiographers assigned the task to 
screen referrals showed to more likely return a referral with 

giving a reason. Returning a referral could be due to factors 
such as the requested examination not the best to answer the 
clinical question [19], repeated referrals without clear ration-
ale [20] or improper timing of the procedure [21]. Patient’s 
safety or contraindications are other factors, such as imaging 
for pregnant patients or in MRI referrals where the patient has 
metal implants in the body [22]. Where a referral is returned, 
it is advisable to document the reasons and inform the refer-
ring clinician. This further improves the patients’ clinical 
information and adds to the quality of patient care [23].

Challenges to radiographers’ participation 
and effects on patient care

Our study identifies two main categories of local circum-
stances that hinder radiographers to effectively participate in 
referral assessment: communicational and organisational fac-
tors. Inadequate information in referral forms and ineffective 
communication among healthcare professionals were identi-
fied as the main communication factors. Inadequately filled 
clinical information hinders an effective justification process 
[4]. Promoting the importance of sufficient clinical informa-
tion, accompanied by use of referral guidelines and decision 
support tools, could be of benefit [24–26]. The quality of 
inter-professional communication is vital to reduce adverse 
effects that could affect the patients’ referral management 
[22, 27]. Fatahi et al. [28] recommend joint discussions on 
indications, imaging methodology and routines, including 
imaging prioritisation ethics. Fatahi et al. [27] specifically 
report that quality radiologist-radiographer communication 
enhances the radiographers’ skills in clinical practice, thus 
adding to the patients’ safety and care. To promote smooth 
workflow and reduced interruptive verbal communication 
among the healthcare professionals, informatics tools with 
instant messaging systems could be of value in busy depart-
ments [29]. Strong inter-professional relationships further 
allow for direct communication among healthcare profession-
als, promoting better exchange of patient information [30].

In this study, lack of training and of time allocated to 
referral assessment tasks were reported as organisational 
hindrances for radiographers’ participation. Training and 
time allocated for referral assessment tasks improve radi-
ographers’ skills and competencies within the justification 
process [31, 32].

The other reported hindrances relate to radiographers’ 
professional role and ability. Cultures of medical dominance 
were rated quite high as hindrances in our study. This could 
be an indication of the reported prevalent cultures of medi-
cal dominance in radiology departments [33–35]. However, 
it could also reflect the radiographers’ feeling of being in a 
subordinate position due to their lower medical and clini-
cal knowledge to perform the task. Our study indicates that 
participation in tasks of referral assessment promotes a sense 
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of professional responsibility for the radiographers. This can 
create a platform for positive accountability where one criti-
cally assesses their way of clinical practice [36]. This further 
adds to the radiographers’ vigilant practices to ensure pres-
ence of the justification process [9].

Potential bias, limitations and strengths 
of the study

The number of responses in the study is certainly very low 
compared to the high number of radiographers worldwide. 
In adherence with the European General Data Protection 
Regulation, the survey was not distributed directly to indi-
vidual participants, but through the ISRRT networks to avoid 
collection of personal emails. Therefore, the study is poten-
tial to selection bias as only participants who had access to 
and information from ISRRT organisation networks were 
able to view and respond to the survey. This further reduces 
the amount of potential participants reached. Language 
also contributed to non-responses as the survey was only in 
English. The sample analysis for the hindrances to referral 
assessment included a proportion of radiographers (17%), 
not currently working in clinical practice. This could further 
affect the representative nature of respondents. However, this 
group was included to gain knowledge of the issue from both 
clinical and administrative or academic perspectives. Vari-
ous other organisational settings and country legislations 
pertaining to the individual radiographers’ work environ-
ment are not considered. The radiography education level 
and content vastly vary among countries and institutions of 
learning. The competencies and level of responsibility in 
referral assessment will therefore differ among radiogra-
phers at similar degree level internationally. Only the radi-
ographers’ perceptions are investigated; thus, the reported 
challenges could be bias in support of the profession. The 
study was however explorative to get an impression on the 
role and attitudes of radiographers’ participation in refer-
ral assessment, broadly across settings and countries. The 
sample group was mainly radiographers well versed in the 
profession. Despite the low response rate, the results create 
a platform for further research on how the radiography pro-
fession can contribute efficiently to justification of imaging 
referrals.

Conclusion

The radiographers’ actions of supplementing clinical infor-
mation and consulting colleagues about inappropriate refer-
rals improve the workflow and the quality of patient services. 
Promoting inter-professional relationships, providing train-
ing and allocating time for referral assessment will improve 
participation and competencies of radiographers. Policies on 

the required training for radiographers assessing referral at 
the stages of justification, authorisation and general refer-
ral review are vital. Future research should focus on clearly 
identifying education requirements including theoretical and 
practical aspects for radiographers performing justification 
and authorisation tasks.
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tary material available at https://​doi.​org/​10.​1007/​s00330-​021-​08470-z.

Acknowledgements  We wish to thank the International Society of 
Radiographers and Radiological Technologists (ISRRT) and their 
respective affiliated national societies that facilitated the research and 
assisted in the distribution of the research questionnaire.

Funding  The authors state that this work has not received any funding.

Declarations 

Guarantor  The scientific guarantor of this publication is Professor 
Kristin Bakke Lysdahl, Department of Optometry, Radiography and 
Lighting Design, Faculty of Health and Social Sciences, University of 
South-Eastern Norway (USN).

Conflict of interest  The authors of this manuscript declare no relation-
ships with any companies whose products or services may be related 
to the subject matter of the article.

Statistics and biometry  No complex statistical methods were neces-
sary for this paper.

Informed consent  Written informed consent was obtained from all 
subjects in this study.

Ethical approval  Institutional Review Board approval was obtained 
from the Norwegian Centre for Research Data (NSD), approval refer-
ence number 472337.

Methodology   
• prospective 
• observational 
• multicenter study

References

	 1.	 Olerud HM, Lysdahl KB, Myklebust AM, Almen A, Katsifarakis 
D (2017) The role of radiographers as gatekeepers in the justifi-
cation process. Project initiative and possible impact, in Inter-
national Atomic Energy Agency Conference IAEA-CN-136/65. 
International Atomic Energy Agency Vienna.

	 2.	 European Commission (EC), Food and Agriculture Organisa-
tion of the United Nations (FAO), Interantiona Atomic Energy 
Agency (IAEA), International Labour Organisation (ILO), OECD 
Nuclear Energy Agency (NEA), Pan American Health Organisa-
tion (PAHO), United Nations Environment Programme( UNEP), 
World Health Organisation (WHO) (2014) Radiation protec-
tion and safety of radiation sources: International Basic Safety 
Standards, IAEA Safety Standards Series No. GSR Part 3, IAEA. 
Vienna. Available via https://​www.​iaea.​org/​publi​catio​ns/​8930/​

4216 European Radiology  (2022) 32:4210–4217

1 3

https://doi.org/10.1007/s00330-021-08470-z
https://www.iaea.org/publications/8930/radiation-protection-and-safety-of-radiation-sources-international-basic-safety-standards


radia​tion-​prote​ction-​and-​safety-​of-​radia​tion-​sourc​es-​inter​natio​
nal-​basic-​safety-​stand​ards. Accessed 1 September 2021

	 3.	 Parliament UK (2017) The Ionising Radiation (Medical Exposure) 
Regulations 2017 (No 1322). WwwLegislationGovUk. https://​doi.​
org/​10.​1302/​0301-​620X.​84B6.​13424

	 4.	 International Atomic Energy Agency IAEA (2018) IAEA Safety 
Standards for protecting people and the environment: Radiation 
Protection and Safety in Medical Uses of Ionizing Radiation, in 
IAEA Safety Standards Series No. SSG-46. IAEA: Vienna. Avail-
able via: Radiation Protection and Safety in Medical Uses of Ion-
izing Radiation | IAEA Accessed 1 Sepetember 2021

	 5.	 Cho KW, Cantone MC, Kurihara-Saio C et al (2018) International 
Commission on Radiological Protection ICRP publication 138: 
ethical foundations of the system of radiological protection. Ann 
ICRP 47:1–65

	 6.	 Armao D, Semelka RC, Elias J (2012) Radiology’s ethical respon-
sibility for healthcare reform: tempering the overutilization of 
medical imaging and trimming down a heavyweight. J Magn 
Reson Imag 35:512–517

	 7.	 European Council Basic Safety Standards (BSS) Directive, (2014) 
Council Directive 2013/59/Euratom of 5 December 2013 laying 
down basic safety standards for protection against the dangers 
arising from exposure to ionising radiation, and repealing Direc-
tives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 97/43/
Euratom and 2003/122/Euratom. Official Journal of the European 
Union L-13 of 17 January: 26. Available via: https://​ec.​europa.​eu/​
energy/​sites/​ener/​files/​docum​ents/​CELEX-​32013​L0059-​EN-​TXT.​
pdf Accessed 2 September 2021

	 8.	 British Institute of Radiology, Society and College of Radiogra-
phers and The Royal College of Radiologists (2015) A guide to 
understanding the implications of the Ionising Radiation (Medical 
Exposure) Regulations in diagnostic and interventional radiology. 
London: The Royal College of Radiologists ref no. BFCR(15)2. 
Available via https://​bir.​org.​uk/​media/​209703/​bfcr1​52_​irmer.​pdf 
Accessed 1 September 2021

	 9.	 Lundvall LL, Dahlgren MA, Wirell S (2014) Professionals’ expe-
riences of imaging in the radiography process – a phenomenologi-
cal approach. Radiography 20:48–52

	10.	 Chilanga CC, Lysdahl KB, Olerud HM, Toomey RJ, Cradock A, 
Rainford L (2020) Radiographers’ assessment of referrals for CT 
and MR imaging using a web-based data collection tool. Radiog-
raphy 26:e277–e283

	11.	 University Of Oslo UiO (2018) Short introduction to Nettskjema. 
Available via: https://​www.​uio.​no/​engli​sh/​servi​ces/​it/​adm-​servi​
ces/​netts​kjema/​about-​netts​kjema.​html. Accessed 30 November 
2019

	12.	 McHugh ML (2012) Interrater reliability: the kappa statistic. Bio-
chem Med (Zagreb) 22:276–282

	13.	 Makanjee CR, Bergh A, Hoffmann WA (2015) Patients` journeys 
through multi- level diagnostic imaging referrals. The South Afri-
can Radiographer 53:11–16

	14.	 Snaith BA, Lancaster A (2008) Clinical history and physical 
examination skills – a requirement for radiographers? Radiogra-
phy 14:150–153

	15.	 Dang W, Stefanski PD, Kielar AZ et al (2018) Impact of clinical 
history on choice of abdominal/pelvic CT protocol in the emer-
gency department. PLoS One 13:e0201694. https://​doi.​org/​10.​
1371/​journ​al.​pone.​02016​94

	16.	 Hawkins CM, Anton CG, Bankes WM et al (2014) Improving 
the availability of clinical history accompanying radiographic 
examinations in a large pediatric radiology department. AJR Am 
J Roentgenol 202:790–796

	17.	 Chilanga CC, Lysdahl KB (2021) Ethical impact of suboptimal 
referrals on delivery of care in radiology department. J Med Eth-
ics. https://​doi.​org/​10.​1136/​medet​hics-​2021-​107335

	18.	 The European Union (2018) Basic safety standards for protection 
against dangers arising from Medical Exposure to Ionising Radia-
tion Regulations 2018. Available via https://​www.​hiqa.​ie/​sites/​
defau​lt/​files/​2019-​01/​SI%​20256%​20of%​202018.​pdf Accessed 1 
september 2021

	19.	 Pitman AG (2017) Quality of referral: what information should 
be included in a request for diagnostic imaging when a patient is 
referred to a clinical radiologist? J Med Imaging Radiat Oncol 
61:299–303

	20.	 Jeong WK, Baek JH, Jung SE et al (2016) Imaging guidelines for 
enhancing justifications for radiologic studies. J Korean Med Sci 
31:S38-44

	21.	 European commission (EC) (2000) Radiation Protection 118 
Referral Guidelines for Imaging 2000 Available via https://​deput​
yprim​emini​ster.​gov.​mt/​en/​forms/​docum​ents/​radia​tion_​prote​ction.​
pdf Accessed 5 September 2021

	22.	 Wallin A, Gustafsson M, Anderzen Carlsson A, Lunden M (2019) 
Radiographers’ experience of risks for patient safety incidents in 
the radiology department. J Clin Nurs 28:1125–1134

	23.	 Mityul MI, Gilcrease-Garcia B, Mangano MD, Demertzis JL, 
Gunn AJ (2018) Radiology reporting: current practices and an 
introduction to patient-centered opportunities for improvement. 
AJR Am J Roentgenol 210:376–385

	24.	 Blackmore CC, Mecklenburg RS, Kaplan GS (2011) Effectiveness 
of clinical decision support in controlling inappropriate imaging. 
J Am Coll Radiol 8:19–25

	25.	 Logan GS, Dawe RE, Aubrey-Bassler K et al (2020) Are gen-
eral practitioners referring patients with low back pain for CTs 
appropriately according to the guidelines: a retrospective review 
of 3609 medical records in Newfoundland using routinely col-
lected data. BMC Fam Pract 21:236

	26.	 Rawle M, Pighills A (2018) Prevalence of unjustified emergency 
department x-ray examination referrals performed in a regional 
Queensland hospital: a pilot study. J Med Radiat Sci 65:184–191

	27.	 Fatahi N, Kustrimovic M, Elden H (2020) Non-medical radiog-
raphy staff experiences in inter-professional communication: a 
Swedish Qualitative Focus Group Interview Study. J Multidiscip 
Healthc 13:393–401

	28.	 Fatahi N, Krupic F, Hellstrom M (2015) Quality of radiologists’ 
communication with other clinicians – as experienced by radiolo-
gists. Patient Educ Couns 98:722–777

	29.	 Doshi AM, Moore WH, Kim DC et al (2018) Informatics solutions 
for driving an effective and efficient radiology practice. Radio-
graphics 38:1810–1822

	30.	 Squibb K, Smith A, Dalton L, Bull RM (2016) The ‘radiographer-
referrer game’: image interpretation dynamics in rural practice. J 
Med Radiat Sci 63:17–22

	31.	 Woznitza N, Steele R, Groombridge H et al (2021) Clinical report-
ing of radiographs by radiographers: policy and practice guidance 
for regional imaging networks. Radiography 27:645–649

	32.	 Sheth S, Mudge B, Fishman EK (2020) The pre-CT checklist: a 
simple tool to improve workflow and patient safety in an outpa-
tient CT setting. Clin Imaging 66:101–105

	33.	 Lewis S, Heard R, Robinson J, White K, Poulos A (2008) The 
ethical commitment of Australian radiographers: does medical 
dominance create an influence? Radiography 14:90–97

	34.	 Larkin GV (1988) Medical dominance in Britain: image and his-
torical reality. Milbank Q 66:117–132

	35.	 Vom J, Williams I (2017) Justification of radiographic examina-
tions: what are the key issues? J Med Radiat Sci 64:212–219

	36.	 Brady C (1995) Accountability and the role-development radiog-
rapher. Radiography 1:127–133

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

4217European Radiology  (2022) 32:4210–4217

1 3

https://www.iaea.org/publications/8930/radiation-protection-and-safety-of-radiation-sources-international-basic-safety-standards
https://www.iaea.org/publications/8930/radiation-protection-and-safety-of-radiation-sources-international-basic-safety-standards
https://doi.org/10.1302/0301-620X.84B6.13424
https://doi.org/10.1302/0301-620X.84B6.13424
https://ec.europa.eu/energy/sites/ener/files/documents/CELEX-32013L0059-EN-TXT.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/CELEX-32013L0059-EN-TXT.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/CELEX-32013L0059-EN-TXT.pdf
https://bir.org.uk/media/209703/bfcr152_irmer.pdf
https://www.uio.no/english/services/it/adm-services/nettskjema/about-nettskjema.html
https://www.uio.no/english/services/it/adm-services/nettskjema/about-nettskjema.html
https://doi.org/10.1371/journal.pone.0201694
https://doi.org/10.1371/journal.pone.0201694
https://doi.org/10.1136/medethics-2021-107335
https://www.hiqa.ie/sites/default/files/2019-01/SI%20256%20of%202018.pdf
https://www.hiqa.ie/sites/default/files/2019-01/SI%20256%20of%202018.pdf
https://deputyprimeminister.gov.mt/en/forms/documents/radiation_protection.pdf
https://deputyprimeminister.gov.mt/en/forms/documents/radiation_protection.pdf
https://deputyprimeminister.gov.mt/en/forms/documents/radiation_protection.pdf

	Radiographers’ actions and challenges when confronted with inappropriate radiology referrals
	Abstract
	Objectives 
	Methods 
	Results 
	Conclusion 
	Key Points 

	Introduction
	Methodology
	Development of online questionnaire
	Recruitment of participants and data collection
	Data analysis

	Results
	Respondents and setting characteristics
	Radiographers’ responsibility in referral assessment
	Radiographers’ actions to supplement information
	Actions to justify imaging
	Hindrances for radiographers’ referral assessment

	Discussion
	Radiographers’ actions to improve the referral assessment process
	Challenges to radiographers’ participation and effects on patient care
	Potential bias, limitations and strengths of the study

	Conclusion
	Acknowledgements 
	References


