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Background. Evaluation of the quality of healthcare depends on measures of structures, processes and outcomes. Progress in recording
data allows for better measures of processes, such as the completeness of clinical data, the performance of professional tasks and the use of
checklists.
Objectives. To report the results of a radiotherapy (RT) workflow audit and a subsequent online survey of user experience.
Methods. The RT workflow audit was developed in 2016 and has been undertaken twice a year at 28 facilities or units, with a total of
32 linear accelerators. Electronic patient folders were reviewed to assess the documentation of 90 task items, of which 64 were scored. The
auditor came from another facility. The online survey took place in July 2020. It contained questions on the audit’s process, professional
value and future use. Invitations were sent by email to the 151 radiotherapist staff at the 28 units where the audit had been implemented.
Responses were anonymous.
Results. For the RT workflow audit, scores improved from 60% in some units in 2016 to >90% in all units for at least 2 years since 2018.
The number of responders to the online survey was 58, giving a responder rate of 38%. The margin of error of the results was 10%. The
audit’s task items were considered appropriate by 77% of responders, and feedback was reported by 78% of them. The audit was considered
very or extremely valuable to their unit’s service delivery by 58% of responders. Changes in the unit as a result of the audit were reported
by 77% of responders. The audit was very useful or extremely useful to 75% of responders in maintaining personal professional standards.
The proportion of responders who were very or extremely supportive of continuing with the audit was 77%. The comments in the online
survey will be helpful for ongoing review of the RT workflow audit.
Conclusions. The RT workflow audit extends the scope of accreditation audits by including measures of processes. Users of the audit
evaluate its processes favourably and report that it has value both in their unit’s clinical service and for their personal professional standards.
The audit is effective in developing quality improvement programmes.
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Evaluation of the quality of healthcare depends on information
from three categories, namely facility structures, operation of
processes, and outcomes of the health services.[1,2] Quality assurance
programmes and audits for the accreditation of facilities in medicine
and oncology largely evaluate the first category, i.e. facility structures
and the availability of policies.[3-8]
There has been progress in recording clinical data through
commercial electronic information systems, e.g. the Mosaiq and Aria
systems in oncology. These allow for the improved measurement of
processes, such as the completeness of clinical data, the performance
of professional tasks and the use of checklists as part of routine
care. The inclusion of these in audits will help the development of
quality improvement programmes by upholding high standards and
reducing technical and clinical errors.
Radiotherapists undertake the administration of radiotherapy
(RT) and maintain electronic records of treatments. They form
an interdependent multidisciplinary team together with medical
physicists and radiation oncologists for the safe and effective
administration of RT to patients.
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In 2016, an RT workflow audit was developed within an accountable
care organisation, Icon Oncology, and implemented in their 28 units,
with a total of 32 linear accelerators. In July 2020, an online survey of
the user experience of the audit was held.
The RT workflow audit and the subsequent online survey findings
are described and evaluated in this report, and their relevance to quality
improvement programmes in multidisciplinary teams is discussed.

Methods

The RT workflow audit

The RT workflow audit consisted of a review of patient records that
were stored in a commercial information system (Mosaiq; Elekta,
Sweden). The RT audit measured documented completion of a list of
task items that were developed by a radiotherapist task team in 2016.
They included clinical data, the completion of professional tasks, and
the use of checklists to be used in routine practice. The total number
of task items on the audit document was 90, and the number that
were scored was 64. The task items not scored were aspirational and
not part of routine care.
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The audit was conducted across users of 32 linear accelerators
in 28 departments. Four patient records or folders were chosen
randomly from each department and reviewed. The review of each
folder took ~1 hour. The auditor was a radiotherapist from another
department. All the individual audits were then submitted to the task
team chairperson, who assessed them to make sure that the audit
was done correctly and fairly. The results of the audit were scored by
dividing the proportion of list of task items that were documented
as completed in the folders. Feedback was subsequently given to the
staff in the audited unit. The audits were completed twice a year.

The online survey

An online survey of the radiotherapist user experience was
undertaken in July 2020 using a commercial service (SurveyMonkey,
USA). The survey contained questions on the RT workflow audit’s
processes (Table 1), its professional value (Table 2) and future RT
workflow audits (Table 3). In addition, there was a question inviting
free-text comment.
Table 1. The radiotherapy workflow audit process
Questions and responses
Q1. Have you been involved in the RT workflow audit?
Directly involved
Heard about the audit
Q2. For radiotherapists who have completed the RT
workflow audit document
There was enough time
More time was needed
Q3. Do you think the questions on the RT workflow
audit are:
Overly detailed
Right amount of detail
Insufficiently detailed
Q4. Have you received feedback on the RT workflow
audit?
Yes
No

%

An information sheet and invitations to participate were sent by email
to all the radiotherapist staff in the 28 departments where the RT
workflow audit had been implemented. Responders were informed
that the findings might be published and that their responses would
be anonymous.

Results

The RT workflow audit

Scores improved from 60% in some units in 2016 to >90% in all
units for at least 2 years since 2018. Sample task items that showed
progressive improvement were: (i) the details on the request forms
for RT, e.g. patient anatomical region, which should have a planning
computed tomography scan to determine the tumour and normal
tissue volumes; (ii) a treatment planning checklist, including the
tumour and normal tissue volumes to be planned and the radiation
dose prescribed; (iii) weekly review of the patient’s set-up for
treatment, including the distance of the patient’s surface to the
radiation source; and (iv) weekly patient assessment, e.g. side-effects,
patient weight and check radiographs of the linear accelerator set-up
or portal image.

The online survey

A total number of 151 radiotherapists were invited to participate
in the online survey. The number of responders was 58, giving a
responder rate of 38%. The margin of error of the results was 10%
using the SurveyMonkey calculator (https://www.surveymonkey.
com/mp/margin-of-error-calculator/).
The results of the online survey are set out in Tables 1 - 3. Running
totals are given for the sum of the highest two answers for responses
with a 5-point rating scale.
The responders reported favourable experience with the RT
workflow audit. The audit’s task items were considered appropriate
by 77% of responders, and feedback was reported by 78% of them
(Table 1). The audit was considered very or extremely valuable to
their unit’s service delivery by 58% of responders. Changes in the
unit as a result of the audit were reported by 77% of responders. The
audit was very useful or extremely useful in maintaining personal
professional standards to 75% of respondents (Table 2).
The proportion of responders who were very and extremely
supportive of continuing with the audit was 77% (Table 3).
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RT = radiotherapy.

Table 2. The radiotherapy workflow audit and professional value
Questions and responses
Q5. How valuable was the audit to your unit’s service delivery?
Extremely valuable
Very valuable
Somewhat valuable
Not so valuable
Not at all valuable
Q6. Did the feedback result in any changes in the unit?
Some major changes
Some minor changes
No changes
Not applicable – no feedback
Q7. Was the audit helpful in maintaining your personal professional standards?
Extremely helpful
Very helpful
Somewhat helpful
Not so helpful
Not at all helpful
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Running totals
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75
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Table 3. What is the role of future radiotherapy workflow audits?
Questions and answers
Q8. How supportive are you of the audit process?
Extremely supportive
Very supportive
Somewhat supportive
Not so supportive
Not at all supportive
Q9. How frequently should the audit be done?
Twice a year
Every year
Every 2 - 3 years

%
28
49
13
10
0

Assessment of the quality of healthcare includes evaluation of
structures, processes and outcomes.[1,2]
Regular audits of key process measures provide important
information for quality improvement programmes and complement
more formal accreditation programmes. Audits used for accreditation
of facilities, such as that performed by the South African Department
of Health National Core Standards[3] and in oncology,[5-8] mainly
assess structural measures, such as the details of the facilities and
whether relevant polices are in place, rather than performance.
Accreditation audits document the competence of units to function
rather than the function itself. They may also be relatively onerous
to undertake, so that they are repeated at relatively long intervals of
3 - 5 years.
The clinical use of checklists has been shown to reduce death and
complication rates in surgery,[9] and is encouraged by the World
Health Organization. However, implementation of their use has been
shown to be problematic.[10] Measures to improve the use of checklists
include providing education/training, feedback of local data, and
fostering strong leaders. Inclusion of the records of checklist use,
where possible, supports these approaches.
Radiotherapists form an interdependent multidisciplinary team
with medical physicists and radiation oncologists for the safe and
effective administration of RT to patients. It is common practice
for radiation oncologists to seek to minimise errors through the
review of treatment plans at ‘chart rounds’. In a prospective study,[11]
detectable errors were inserted into treatment plans. However, these
errors were detected during the review in only 55% of cases. These
authors urge that reviews should be standardised and systematic. The
RT workflow audit in the present report improves documentation
of processes and will be helpful in reducing errors and maintaining
high standards.

108

77

40
43
18

The following are samples of free-text comments by responders:
‘I liked that the individuals conducting the audits were very friendly
yet professional, and did not make it feel as if they were faultfinding you, or the department, but made it feel as if they were here
to help you achieve excellence in the units and as individuals.’
‘In the beginning and when the information systems were new to
us all, the audits were very helpful. It identified areas where we
could improve workflow within our unit and standardise how staff
perform a certain role. Since we are now fully using the quality
check lists in our daily processes, I think it has become less helpful.’
‘The audit process is essential to our business as radiotherapists,
it provides a standard to which we all must subscribe and comply.
It aids in the standardisation of our company’s workflow as RTs.’
‘It is time consuming but very necessary.’

Discussion

Running total

The RT workflow audit scored the documentation of a list of task
items that included clinical data, professional tasks, and checklists
as measures of process. The score results of the audit improved
progressively and have remained at >90% in all 28 units with 32 linear
accelerators in recent audits over the past 2 years.
The online survey of users of the RT workflow audit was
undertaken to assess their user experience and its professional value.
The responder rate to the survey was 38%. This figure is in line
with a benchmark responder rate for anonymous online surveys of
5 - 30%. It is also similar to the responder rate of 40% obtained in
a 2017 survey of the user experiences of an audit for accreditation
purposes.[8]
The RT workflow audit is sustainable, and its continuation is
strongly supported by the online survey findings. The responders in
the survey gave a high rating to the audit in terms of its processes, and
its value in improving care and maintaining personal professional
standards.
All the free-text comments in the survey are viewed as constructive.
There is a concern that the audit takes time. The review of each folder
takes 30 - 60 minutes, so the total RT workflow of a unit takes 2 4 hours. This will be protected time as part of the working day. The
RT workflow audit will also be conducted annually rather than every
2 years. The comment that the audit is now less helpful than when it
was first introduced has been noted. This is acknowledged, although
continuing the audit is considered necessary to maintain the scores
achieved.
A multidisciplinary approach with inclusion of processes such as
checklists into routine clinical documentation will assist in reducing
the incidence of errors and in developing quality improvement
programmes.
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