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By Dr H. Delis & Dr A. Meghzifene

Supporting Quality Improvement 
in diagnostic radiology through 
Comprehensive clinical audits: 
the Iaea QuaadrIL tool
The United Nations Scientific Committee on the Effects of Atomic Radiation 
(UNSCEAR) has highlighted that medical procedures are by far the largest 
manmade source of exposure to ionizing radiation, which continues to grow 
at a substantial rate. Diagnostic radiology represents the vast majority of this 
medically related exposure [1]. Although the basic justification of using ionizing 
radiation for human imaging has been long accepted, the continuous develop-
ment of technology and scientific knowledge has led to an unceasing striving 
for imaging optimization, not only in terms of patient exposure, but also in 
terms of human resources and use of infrastructures. For this reason many 
individual radiology departments, health institutions and national authorities 
seek to establish effective systems for managing quality in healthcare.

This article describes the International Atomic Eenergy Authority’s Quality Assurance 
Audit for Diagnostic Radiology Improvement and Learning (QUAADRIL) which is 
being increasingly recognized for its usefulness in diagnostic radiology practice.

The World Health Organization has defined 
Quality Assurance in radiology as “an orga-
nized effort by the staff operating a facility to 
ensure that the diagnostic images produced are 

of sufficiently high quality that they consistently provide 
adequate diagnostic information at the lowest possible 
cost and with the least possible exposure of the patient to 
radiation” [2].

One of the key elements within this framework of 
quality is the comprehensive and critical review of the 
practices in a medical radiation facility. This audit process 
is synonymous with an independent external evaluation, 
assessment or peer review. The International Basic Safety 
Standards [3] define this process as radiological review 
and emphasize that “Registrants and licensees shall ensure 
that radiological reviews are performed periodically by the 

radiological medical practitioners at the medical radiation 
facility, in cooperation with the medical radiation tech-
nologists and the medical physicists. The radiological review 
shall include an investigation and critical review of the cur-
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FigUre 1. IAEA methodologies for comprehensive clinical audits in radiation 
medicine.
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rent practical application of the radiation protection principles 
of justification and optimization for the radiological procedures 
that are performed in the medical radiation facility”.

The same concept is also reflected in the recently pub-
lished guidelines of the European Commission, which 
define the comprehensive clinical audits as “a systematic 
examination or review of medical radiological procedures 
which seeks to improve the quality and outcome of patient 
care through structured review, whereby medical radiologi-
cal practices, procedures and results are examined against 
agreed standards for good medical radiological procedures, 
with modification of practices, where appropriate, and the 
application of new standards, if necessary” [4].

The International Atomic Energy Agency, promoting the need 
of clinical audits, or peer review missions, in radiation medicine 
has developed comprehensive guidelines that can support the 
auditing process in all disciplines, namely Radiation Therapy [5], 
Nuclear Medicine [6] and Diagnostic Radiology [7] [Figure 1]. 
The corresponding tool for Quality Assurance Audit for Diag-
nostic Radiology Improvement and Learning (QUAADRIL) [7] 
is the youngest of these documents and is being increasingly 
recognized for its usefulness in diagnostic radiology practice. 

ClINICAl AUdIts
The general principle of audit imposes the requirement that 

the auditors have to be independent of the service or process 
to be audited. However, often clinical audits can be internal, 
even within the same health care institution, so long as the 
principle of independence is implemented by nominating 
auditors from different departments of the same institution. 
Internal audits should be routine activities within a good 
quality system.

Emphasis has recently been placed on external audits, in 
which the auditors are external to the institution to be audited 
and thus totally independent. The value of external audits lies 
mainly in providing the audit with more universal and broader 
perspectives, removing the possible inability of internal audi-
tors to recognize, in their own environment, the weaknesses 
and limitations which may involve long-standing or rou-
tine practices. External auditors are the experts that, through 
independent and unbiased review of the facility practices and 
procedures are able to better identify drawbacks and suggest 
interventions that would result in quality improvement.

The IAEA audit guidelines [5-7] outline the principles and 
criteria for good practice of the various components of the 
clinical service, followed by guidelines for the conduct of the 
audit. Furthermore, they provide audit checklists, assisting 
the auditors during the audit and at the same time facilitating 
independency of the review process.

The auditing process, as described by the IAEA, takes place 
in a completely voluntarily manner, as an impartial source of 
advice on quality improvement. Therefore, it should be clear 
that clinical audits are not designed for (i) licencing purposes, 
(ii) investigation of accidents or reportable medical events or, 
(iii) investigation for entry into cooperative clinical research 
studies. 

QUAAdRIl ClINICAl AUdIts
The requesting facility, which is expected to have at least 

the basic infrastructure and quality processes in place to 

deliver good quality diagnostic imaging or interventional 
procedures, does not receive any official certification or 
acknowledgement at the end of the audit. What the facil-
ity should expect, as an output of a comprehensive clinical 
audit, is a systematic review of the current practice and 
identification of areas of improvement. The result of the 
audit will include specific recommendations towards:

• Improving clinical practice;
• Strengthening of the QA programme;
•  Ensuring that the requirements for patient protection 

are met;
•  Development of local (internal or national) clinical audit 

programmes;
• Development of the facility/institution.

In a typical external audit three main counterparts 
are identified: the auditing body (which in the case of 
QUAADRIL is the IAEA), the requesting facility and the 
audit team. Following the initial request for audit, origi-
nated by the facility, the auditing body will evaluate it in 
terms of facility readiness. If the request is approved, a 
proposed time-line for the audit process will be agreed 
upon between the facility and the audit body, subject to the 
availability of the audit team. The auditing body acts as an 
independent body that will coordinate the process, identify 
international experts that can serve as auditors, make the 
necessary arrangements for the audit and finally commu-
nicate the audit outcomes. The facility or department to be 
audited is responsible for the in-house preparation of the 
audit and delegates corresponding professionals to com-
municate, if necessary, with the auditors prior and during 
the audit.

The audit team will consist of a multidisciplinary peer 
review panel with expertise in diagnostic radiology and famil-
iarity with clinical audit methodology. At least one member 
of the audit team must be able to interview members of the 
audited department in a language they understand, and for 

FigUre 2. Programme for a typical clinical audit visit [7].
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this reason, the composition of the audit 
team will usually include as a minimum: 
a radiologist, a diagnostic radiology 
medical physicist and a radiographer or 
diagnostic radiology facility manager. 

AUdIt sIte vIsIt
During the period following the 

approval of the audit request, com-
munication is necessary, between the 
audit team and the corresponding 
professional of the facility, in order 
to better prepare for the audit, review 
the information provided and, if nec-
essary request additional informa-
tion. However the core component of 
the audit is the site visit, which typi-
cally consists of three main parts: the 
entrance briefing, the review and the 
exit briefing. 

During the entrance briefing the 
auditors are introduced to the facility 
staff members and present the goals 
of the audit and the audit methodol-
ogy, highlighting their commitment to 
respect the facility and patient confi-
dentiality. This is followed by a pre-
sentation describing the facility orga-
nization, governance and mission, and 
information about the vision of the 
facility and the perceived benefits of 
the clinical audit.

The review process uses interviews, 
observations and documentation 
review, and is be carried out in line with 
the audit schedule [Fig. 2]. Sometimes 
these can provide sufficient evidence 
of the local practice meeting ‘good’ 
practice standards. Often, however, it is 
desirable to support these observations 
with the results of suitable measure-
ments or tests. These measurements 
and tests should be carried out using 
appropriate methods and equipment 
independent of the host facility/institu-
tion. The purpose of the tests and mea-
surements is to verify the technique 
and accuracy of the local methods, as 
well as the competence of the local staff.

In order to assist the auditors during 
the audit, and at the same time to facili-
tate independency of the review process, 
standard detailed audit report forms are 
included in the QUAADRIL document. 
These forms have been created by an 
international multidisciplinary group of 
experts to cover: 

•  Quality management procedures 
and infrastructure,

• Patient related procedures

• Technical procedures, and
• Education, training and research 

programmes.
At the end of the review, the audit 

team will prepare a draft report to be 
presented during the exit briefing. The 
auditors are expected to comment on 
the extent to which the facility has met 
the criteria for good practice, as out-
lined in the guidelines, highlighting 
positive findings. During the exit brief-
ing, the draft report is discussed and 
facility members are strongly encour-
aged to clarify any issues which they 
consider might have been misunder-
stood by the auditors. Finally an action 
plan is discussed with the objective of 
addressing  the recommendations of 
the audit team, particularly those that 
may be urgent in nature.

AUdIt RepoRt
The entire final audit report, includ-

ing detailed data, observations, findings 
and recommendations, is considered 
confidential and is distributed only to 
the requestor of the application and 
the designated contact persons of the 
audited institution. Upon request of 
the audited institution, an abbreviated 
report, typically consisting of the sum-
mary and recommendations, can be sent 
to the government body of the facility/
institution. 

As the purpose of clinical audit is 
quality improvement, the facility is 
expected to develop an action plan in 
response to the audit recommendations. 
Ideally, this action plan is required to 
be submitted to the auditing body and 
is used to monitor the response of the 
facility. In addition it might be included 
in a follow-up review or partial audit.

If, during the audit, issues of seri-
ous safety concern are identified, they 
should be  addressed immediately by the 
facility. If, after an agreed time interval, 
the auditing body is aware that the facil-
ity has failed to address significant rec-
ommendations relating to serious safety 
concerns, the facility will be informed 
that they have the responsibility of 
notifying the appropriate regulatory 
authorities.

CoNClUsIoNs
Clinical audits are intended as an 

independent assessment of how actual 
clinical practice compares with good 
practice, and of how well the systems 

in place are achieving a set of objective 
quality standards, with the primary aim 
of improving patient care. Audits  are 
essentially a process of fact finding and 
interpretation and, as such, provide an 
efficient tool for improvement of quality.

Comprehensive clinical audits 
require that a facility has at least a 
basic infrastructure and quality 
processes in place. They provide an 
independent and unbiased view of 
actual practice, aiming to identify 
any deficiencies and to suggest inter-
ventions that would lead to quality 
improvement. Even departments or 
facilities with evolving quality man-
agement system can benefit from the 
guidelines for comprehensive clinical 
audits, as these describe the objec-
tive set of requirements and stan-
dards that define the so called “good 
practice”.

MoRe INfoRMAtIoN 
For more information on  

QUAADRIL  audits, contact H. Delis: 
email: H.Delis@iaea.org
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