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Clinical audits in radiation protection are based on a peer review 
system, designed to identify potential improvements to clinical 
practices at audited facilities. The aim of these audits is to take 
advantage of the auditors’ experience and neutral external 
perspective, with a view to further improving the protection of 
patients and staff against unnecessary exposure to ionising 
radiation, which may pose risks to health. As radiation protection is 
a matter of concern for all parties working in radiology, 
radiotherapy, nuclear medicine and cardiology, professionals of all 
types are involved in clinical audits. Thus, one-day audits are 
performed by specially trained interdisciplinary teams, comprising a 
physician (two for cardiology), a medical physicist and a nurse/
medical radiology technician. A more detailed account of clinical 
audits can be found on the website 
www.clinicalaudits.ch and in an article published in the FOPH 
bulletin (available in French / German / Italian).

The performance of the first mandatory clinical audits was, of 
course, delayed by the arrival of the pandemic and subsequent 
waves. Finally, 29 facilities located across Switzerland were audited 
in 2021. During the first half of 2022, the number of facilities audited 
rose to 32, and at least 11 audits are planned for the second half. 
Figure 1 shows all the facilities audited to date (including pilot 
audits, see below), as well as those scheduled for autumn 2022. 
The majority of the audits concerned radiology, as the 

number of facilities of this type is 7 to 10 times higher than for the 
other specialties. It should be noted that the facilities audited are 
randomly selected for each language region.

The content of the audits had previously been developed and then 
tested by the various expert committees during the pilot audits. It 
was subsequently evaluated and approved by the steering 
committee, which comprises representatives of the professional 
societies of radiology, nuclear medicine, radiation oncology, 
cardiology, medical physics and medical radiology technicians, as 
well as the Swiss Medical Association (FMH) and the FOPH (see 
Fig. 2).

While the content of clinical audits varies for each specialty, their 
structure remains similar: after a preparatory phase, the auditing 
team visits the facility concerned and an initial meeting is held, 
attended by the auditors, their peers, other members of staff and, if 
possible, the management of the facility. Discussions with peers 
then take place in parallel, after which the team of auditors meets 
once again to prepare its conclusions. At the end of the audit, the 
team’s recommendations are presented verbally. A final report is 
subsequently prepared and sent directly to the facility concerned. 
The FOPH has no knowledge of the content of the report, except 
in cases of serious deficiencies; no such cases have arisen to 
date.

Clinical audits in radiation protection: 
benefits for quality of care and safety of 
staff

Since 2020, clinical audits in radiation protection have been mandatory for all medical 
facilities (hospitals, clinics, institutes) using computed tomography, radiotherapy or 
nuclear medicine equipment, or carrying out interventional radiology procedures. The 
evaluation of the first audits performed indicates the benefits they offer in terms of 
ensuring high-quality care and staff safety, since excessive or unnecessary exposure 
to ionising radiation may have harmful effects on health. As the next audits are 
carried out, it should be possible to gain a clearer picture of potential improvements in 
clinical practice in Switzerland.
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Quality of audits rated by at least 90% of facilities

Thanks to an anonymous survey, all the facilities audited had an 
opportunity to evaluate the quality of the clinical audits performed. 
In some cases, a number of sites were audited simultaneously, 
when they collaborated closely (same members of staff, identical 
processes, etc.).

The response rate was at least 90%, with the questionnaire 
generally being completed by one person per facility (or 
collaboration); 5 facilities provided 2–3 responses.

All professional groups responded more or less equally, with 
responses received from 8 physicians, 10 medical physicists and 
6 medical radiology technicians (plus 3 others). No distinctive 
trends were observed for the responses provided by the various 
groups.

Atmosphere and quality of exchanges highly rated

The success of an audit lies primarily in the quality of the 
interpersonal exchanges taking place between the auditors and 
auditees. All the respondents, with only one exception, described 
the atmosphere in which the audit took place as excellent (80% of 
cases) or good (15%), demonstrating the high degree of 
professionalism of the auditors, specially trained in auditing 
techniques (see Fig. 3).

With regard to the quality of the various discussions taking place 
during the audits, it was rated as good to excellent by over 85% of 
the facilities. This concerns, for example, the intradisciplinary peer-
to-peer (e.g. physician-physician) discussions, held in parallel, or 
the final meeting where the auditors’ recommendations are 
presented.

As regards the preparatory phase, 95% of the facilities rated the 
quality of communication with the lead auditor as good to excellent. 
These results are highly gratifying, demonstrating the high quality of 
the conduct of clinical audits.

Excellent experience and high benefit of clinical audits

With the clinical audits being based on a peer review, this is a new 
system in the area of health and radiation protection in Switzerland. 
Nonetheless, the experience reported by auditees was very 
positive, being rated as good to excellent in 85% of cases (see Fig. 
3).

With regard to the benefit of clinical audits, this was rated on 
average as high to very high, as shown in Fig. 4. While there would 
appear to be small differences according to specialty, more robust 
statistics will be required to confirm these preliminary results. The 
benefit of clinical audits thus appears to be highest in cardiology, 
particularly for patient safety and internal procedures. In radiology 
and radiotherapy, a high benefit is reported for all points considered. 
This is also the case in nuclear medicine as regards patient safety.

Figure 1 
Sites of facilities undergoing pilot or mandatory audits in the areas of radiology (red), radiotherapy 
(blue), nuclear medicine (green) and cardiology (orange). The size of the dots is proportional to the 
number of facilities audited. Also included are audits already scheduled for autumn 2022.
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Given the limited number of audits carried out in 2021, it is not 
yet possible to obtain a good overview of clinical practice at the 
types of facility audited, or of the main improvements which could 
be made. Nonetheless, the results are in line with those of the 
pilot audits. The evaluation of the first mandatory audits is 
summarised below.

Radiology
In radiology, the audits focus on computed tomography (CT 
scans), evaluating all the processes concerned. The main topics 
covered are the prescription of the investigation and the checking 
of its justification, the conduct of scans, organisation and quality 
assurance, and the use of various standards such as diagnostic 
reference levels (DRLs) or guidelines.

Figure 2 
Organisation of clinical audits, comprising the 
steering committee, four expert committees 
(radiology, radiation oncology, nuclear medicine, 
cardiology), the pool of auditors and the scientific 
secretariat.

Figure 3 
Auditees’ ratings on various topics, on a 5-point scale (very poor to very good).

Implementation of auditors’ recommendations 

Responses to the survey were received from audited facilities 2–7 
months after the day of the audit. As the time and resources 
required to implement the auditors’ recommendations may vary, it is 
difficult to quantify the rate of implementation.

Nonetheless, the responses received indicate that almost all the 
facilities have already implemented measures, or intend to do so – 
especially in cardiology, but also in radiology and nuclear medicine. 
A lower proportion of radiotherapy facilities had implemented 
measures at the time of the survey, which is in line with the findings 
of the expert committees (see below), as in some cases no 
recommendations were made.

Expert committees’ evaluation of the content of audit 
reports

The FOPH does not receive the clinical audit reports, except in 
cases where serious deficiencies are observed by the auditors; no 
such cases have arisen to date. The expert committees are, 
however, granted access to the reports and present their evaluation 
to the steering committee each year.

This information, supplementing the survey of audited 
facilities, allows the steering committee to take corrective 
measures, if necessary – always with the aim of providing 
benefits for the audited facilities, and thus indirectly for 
patients and staff.
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78 recommendations were made by the auditors for the 12 facilities 
(at 15 different sites) audited in 2021. Of these, 6 are in the private 
and 6 in the public sector. Of the recommendations, 44% 
concerned organisation and quality assurance, 31% the conduct of 
scans, 15% the prescription thereof, and 10% the use of standards.

All the audits were performed in accordance with the scheduled 
programme. All the auditors were also able to attend in person, 
except for one who followed the entire audit and carried out 
interviews remotely, with no adverse effects on the conduct of the 
audit.

Radiotherapy
The entire patient pathway is evaluated in clinical audits in the area 
of radiotherapy. The 6 audits conducted in 2021 involved 8 different 
radiation oncology sites. Here, too, all the audits were performed in 
accordance with the standard auditing programme, and all the 
auditors were able to attend.

Only half of the auditing teams included general or specific 
recommendations (1–8) in the audit report. This would appear to 
indicate the high level of quality of care and patient safety with 
regard to radiation protection already established at the centres 
audited.

As the benefit of audits was fairly highly rated with regard to patient 
and staff safety and internal procedures (see Fig. 4), it can be 
concluded that the benefits provided by clinical audits lie in the 
quality of exchanges among peers, rather than merely in the 
number of recommendations made.

Nuclear medicine
In nuclear medicine, clinical audits currently focus on the entire 
patient pathway for oncological PET/CT investigations. In the 
period from January 2021 to summer 2022, 5 audits were carried 
out (involving 6 sites). Here, too, all the audits took place as 
scheduled, and all the auditors were able to attend in person.

Preparations for the audits proceeded smoothly, as all the facilities 
provided the required documents in good time. In addition, the 
auditors were warmly welcomed and the various professional 
groups were appropriately represented.

The results indicate a very high standard of work at the facilities 
audited, where the involvement of medical physics is seen in a 
positive light. On average, 6 recommendations were made by the 
auditors. In addition, preparation for audits clearly helps to improve 
the quality of care.

Cardiology
During the first cycle of clinical audits, only centres offering both 
interventional cardiology and electrophysiology are involved, and 

Figure 4 
Benefit of clinical audits for patients, internal 
procedures and staff in the four specialties 
concerned. The 5-point scale (5 representing 
maximum benefit) was converted into 
percentages (5=100%). Thus, +++ corresponds to 
a benefit greater than 90%, ++ a benefit ranging 
from 72% to 84%, and + a benefit ranging from 
58% to 67%. 

Figure 5 
Rate of current or future implementation of 
recommendations made by the auditors for 
cardiology, radiology, nuclear medicine and 
radiotherapy facilities (from left to right).

the main focus is on operational radiation protection.

As was the case for the other specialties, all the mandatory audits 
scheduled since 2021 took place as planned, with the auditors able 
to attend in person. This is particularly important in the case of 
cardiology, since the auditors observe, inter alia, a procedure being 
performed.

By the summer of 2022, 6 facilities had been audited, with an 
average of 10 recommendations made per audit. These concerned, 
for example, the use of additional protective equipment for staff, the 
wearing of a finger ring dosimeter, prevention of exposure of parts 
of the patient’s body not required for an intervention, and 
compliance with additional training requirements.
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CONCLUSIONS

The very high quality of the first mandatory clinical audits conducted 
will enable the facilities audited to improve the quality of the care 
they provide and to ensure the safety of their patients and staff with 
regard to ionising radiation.

These excellent results demonstrate the high degree of 
professionalism of all the auditors involved – physicians, medical 
physicists, medical radiology technicians and cardiac nurses. As 
shown by the European QuADRANT study (link), collaboration with 
the professional associations concerned is a key element for 
successful implementation of clinical audits in radiation protection.

The pace of audits has accelerated in 2022, and around 40 should 
have been carried out by the end of the year. Up until 2025, which 
will mark the end of the first audit cycle, the auditing programmes 
for the various specialties will remain unchanged. Thus, for the first 
time and thanks to the expertise of the auditors and expert 
committees, the steering committee will obtain a general overview 
of Swiss clinical practice in radiology, radiotherapy, nuclear 
medicine and cardiology. This knowledge will enable it not only to 
define the content for the next cycle of audits, but also and 
especially to communicate best current clinical practice in relation to 
the use of ionising radiation.

The FOPH wishes to thank all those who have participated in this 
project in one way or another and will be delighted to continue to 
benefit from the motivation and expertise of the roughly 100 
external parties involved to date.

Contact
Federal Office of Public Health FOPH
Radiation Protection Division
Scientific secretariat of the clinical audits
Phone 058 462 96 08
clinicalaudits@bag.admin.ch
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