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Abstract
Clinical teams are professionally driven to adopt the latest evidence-based care ensuring
optimal outcomes for patients. There can be delays in the latest evidence reaching practice. The
radiotherapy multi-professional team in partnership with Clinical Librarians developed a lean
process to undertake the real-time evidence-based live update of clinical radiotherapy protocols.
Principles of Quality Function Deployment were deployed to create a lean process. The process
was evaluated for the percentage difference to the radiotherapy protocol parameters over two
years. Satisfaction of the live update was scored from 1: Very dissatisfied to 5: Very satisfied.
Since 2014, 12 protocols have been through the process. The live update resulted in 80% of
differences to the clinical protocol compared to the previous two years. Among 10 respondents, a
mode of 5 was scored for satisfaction. This novel approach has been successful in providing a
lean process ensuring that the latest evidence reaches radiotherapy practice.
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Introduction
National Health Service (NHS) library specialists are constantly aware of the need to
explore ways to ensure their staff meet the needs of the Trust they serve. In 2009, a new cancer
centre opened within an acute Trust in the South West of England. The library service took this
opportunity to expand their service. At this time there were no Clinical Librarians (CL) operating
within the South West. Exploring the evidence for CL models (Winning & Beverley, 2003), it
was decided to develop an embedded CL service to underpin the evidence needs of this newly
formed centre.
New teams are professionally driven to adopt the latest practice to ensure the best
possible outcome for patients. However, there can be delays in the latest evidence reaching
practice for logistical reasons such as resources and time (Goldsworthy, Roe, McGrail,
McCormack & Walther, 2016). The Radiotherapy service within the cancer centre had
implemented clinical protocols as the centre opened in 2009; however; these had not been
updated systematically with recent evidence in the intervening years. In 2013, the Radiotherapy
service was keen to explore a time efficient way to update these and ensure that utilising the
skills of the CL the evidence base remained central to frontline delivery.
Background
The number of CLs within the NHS has grown since 2000 (Harrison & Beraquet, 2010).
A CL can be defined as a professional who works closely with a given clinical team to supply
evidence in support of patient care and clinical practice. Winning and Beverley (2003) describes
their role ‘‘to support clinical decision making and/or education by providing timely, qualityfiltered information to clinicians at the point of need’’ (p. 10). Typically, the librarian is still a
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member of the library team with a base in the library. An embedded CL is part of the clinical
team with a base giving access to wards, clinicians and patients on a daily basis. They are
recognised as part of the clinical team operating on the frontline of clinical delivery.
When we chose to offer a CL service to the new cancer team they were keen that we
adopted the embedded approach to enhance visibility and improve healthcare professionals’
access to a timely CL service. The vision was to offer training, literature searching and current
awareness as the key aspects of the role. However, after preliminary evaluation of the CL role in
2010, it was obvious that the evidence searching skills of the librarian were what was most
valued. One clinician fed back that “the clinical library service is crucial to my role … has been
invaluable in providing good peer reviewed and current literature."
By 2013, the role of the CL was fully embedded within the Radiotherapy team.
Alongside this there was now a need to efficiently update the clinical radiotherapy protocols with
current evidence. With an embedded CL on the team, it was decided their skills could be
employed to enable this update to take place and to underpin the protocols with up to date
evidence.
Radiotherapy is an effective treatment for many cancers, but must be delivered with
millimetre precision to ensure tumour control while avoiding healthy tissue co-irradiation. It is
the treatment of choice based on evidence where it is shown to lead to improved clinical
outcomes compared to alternative treatments. (Delaney, Jacob, Featherstone & Barton, 2003).
For each anatomical-specific cancer there needs to be a clinical radiotherapy protocol to guide
the prescription of radiotherapy.
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Working in partnership, the Principal Radiotherapy Researcher and the CL looked at how
evidence based updates of the clinical protocols may be achieved under the auspices of a service
development project.
The objectives were to:
1) Use a lean process framework to develop a process for updating radiotherapy protocols
assessing multi-professional satisfaction.
2) Evaluate the impact of a CL through measuring the percentage of change to radiotherapy
protocols.
Method and methodology
The prospective service development project was considered a service evaluation by the
Oncology service following good clinical practice (Vijayananthan & Nawawi, 2008). The project
was planned through developing a lean methodology advocating the creation of an efficient
process flow by eliminating non-value adding activities. (Bonilla, Pawlicki, Perry & Wesselink,
2008).
A lean process was developed including the principles of Quality Function Deployment
(QFD) (Bonilla, Pawlicki, Perry, & Wesselink, 2008). QFD is a team-based technique that
provides a means of identifying and translating customer requirements into technical
specifications for product planning, design, process, and production. The term QFD is a loose
translation from the Japanese name for this methodology, hin shitsu (quality), ki nou (function),
ten kai (deployment) (Guinta & Praizler, 1993). The methodology consists of a structured
procedure that starts with the qualities desired by the customer (Multi-Professional Team), leads
through the functions required to provide these services, and identifies the means for deploying
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the available resources to best provide for these services.
Research has found that QFD can provide some short-term benefits such as reducing the
cross-functional barriers associated with product development teams and aiding changes in
corporate culture. However, over the long-term, QFD has been shown to address the more
tangible benefits of reduced cycle time, reduced development cost, and increased productivity
(Guinta & Praizler, 1993). An important benefit of QFD has been its effectiveness in capturing,
prioritising and stabilising customer requirements. As with many business practices, the manner
in which QFD is implemented will likely have a significant impact on the benefits derived
(Griffin, 1992). Team commitment to the methodology is an important success factor (Griffin,
1992).
The lean process was deployed with the following steps (Figure 1):
1) A Multi-Professional Team (MPT) was formed for each update depending on the
anatomical cancer site. The team included Therapeutic Radiographers, Oncologists,
Radiotherapy Physicists, service leads and CL. The protocols are cancer site-specific and
were set to be updated on a regular rotating basis.
2) Prior to each update the MPT provided the CL with search terms. This enabled the CL to
conduct a search using a pre-defined list of resources: healthcare databases including the
Cochrane database of systematic reviews, point of care tools and guidelines from the
main professional and international cancer and healthcare bodies. This list of resources
was compiled by the CL in conjunction with the clinical team.
3) The search results were summarised into a hierarchy of evidence (Guyatt et al., 1995) and
sent to the MPT before the live update meeting. Any requests for full text papers or
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guidelines could then be actioned ahead of time, thus ensuring the clinicians could review
new evidence.
4) The MPT convened for 3 hours to go through the protocol in real-time. The current
protocol was displayed on screen and each aspect of the treatment process reviewed in
line with evidence provided. A designated person edited the document as it was
discussed. The CL also ensured consistent in-text referencing to evidence where changes
were made.
5) The CL constructed a sample search strategy and full reference list for inclusion in the
finished, updated protocol. This documentation was an important point of reference when
there was a change in CL. It ensured a consistency of method.
6) The product of the live update was an evidence-based clinical protocol approved for
radiotherapy practice. It was uploaded to the in-house document management system, Q
Pulse® for all attendees to approve.
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Figure 1: Live Update of Clinical Protocols
Data synthesis
Data synthesis was based on the objectives to assess MPT satisfaction and evaluate the
impact of the role of the CL. Satisfaction of the live update was assessed via a short
questionnaire and scored on a 5 point Likert scale among the MPT (1 Very dissatisfied; 5 Very
satisfied). The mode of response was used to judge overall satisfaction. Questions included:

_____________________________________________________________________________
Regan et al.

7

Library and Information Research
Volume 43 Number 127 2020
_____________________________________________________________________________________________



How satisfied were you with the process of the Live Update (e.g. organisation, setting,
engagement)?



How satisfied were you with the end result (e.g. the approved clinical protocol)?

The process of the live update was evaluated for the average percentage difference to the
clinical protocol in the following radiotherapy parameters, namely, dose/fractionation, outlining,
planning, image guidance and treatment delivery compared to the previous 2 years. The initial
evaluation was by the Principal Radiotherapy Researcher with a random selection independently
reviewed by the CL.
Results
In terms of satisfaction from the MPT, among 10 respondents, a mode of 5 (range = 2-5) was
scored for how satisfied they were with the process and end result (Figures 2-3). Free text
feedback was also elicited. Comments included:


“A novel process which really improved MPT working”



“Having the CL involved is impressive and ensures evidence based practice”
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We measured the changes to the radiotherapy perimeters to evaluate the impact of the CL.
The live updates resulted in a median difference of 80% in the radiotherapy parameters (range
40% to 100%) to the clinical protocols compared to the previous two years before the process
(Table 1). From 2014-2018, 12 protocols have been through the process, with one having been
through a second time.
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Table.1 Percentage change to clinical protocols between standard update and live update
SITE
Breast
Dose/#
Outlining
Planning
IGRT
Treatment delivery
Total =
Lung
Dose/#
Outlining
Planning
IGRT
Treatment delivery
Total =
Oesophagus
Dose/#
Outlining
Planning
IGRT
Treatment delivery
Total =
Upper Gastrointestinal
Dose/#
Outlining
Planning
IGRT
Treatment delivery
Total =
Prostate
Dose/#
Outlining
Planning
IGRT
Treatment delivery
Total =
Bladder
Dose/#
Outlining
Planning
IGRT
Treatment delivery
Total =
Head & neck
Dose/#
Outlining
Planning
IGRT
Treatment delivery
Total =
Haematology
Dose/#
Outlining
Planning
IGRT
Treatment delivery
Total =
Palliative
Dose/#
Outlining
Planning
IGRT
Treatment delivery
Total =
Median

Year 1 to year 2 - differences (yes/no)

Year 2 to live update - differences (yes/no) % Difference

no
no
yes
no
no
1

yes
yes
yes
yes
yes
5

80%

no
no
no
no
no
0

yes
yes
yes
yes
yes
5

100%

no
no
no
no
no
0

yes
yes
yes
yes
No
4

80%

no
no
no
no
no
0

no
no
Yes
Yes
Yes
3

60%

Yes
Yes
Yes
No
No
3

Yes
Yes
Yes
Yes
Yes
5

40%

no
no
no
no
no
0

Yes
Yes
Yes
Yes
Yes
5

100%

no
no
Yes
no
no
1

Yes
Yes
Yes
Yes
Yes
5

80%

no
no
no
no
no
0

Yes
Yes
Yes
Yes
Yes
5

100%

no
no
no
no
no
0

Yes
Yes
Yes
Yes
Yes
5

100%
80%

Key: Dose/# = radiotherapy dose prescription, Outlining = definition of tumour using imaging, Planning = deciding the exact dose
of radiotherapy and what area to treat, IGRT = image guided radiotherapy

Table 1. % change to clinical protocols between standard update and live update
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Discussion
The objectives of this service development were to use a lean process framework to
develop a process for updating radiotherapy protocols assessing multi-professional satisfaction
and to evaluate the impact of a CL through measuring the percentage of change to radiotherapy
protocols. Evidence from the literature on QFD suggested that there would be a reduction in
time cycles and increased productivity. The process developed by the Principal Radiotherapy
Researcher and CL enabled a protocol to be updated in a few hours rather than over a protracted
period. It saved valuable clinician time, improved team working and embedded current evidence
into practice.
To assess the impact of the process and end results we measured MPT satisfaction
(mode=5, range 3-5 & mode=5 range 0) and evaluated the changes made to the radiotherapy
parameters. These findings suggested that most of the MPT were satisfied with the process and
end results. A few lower scores for satisfaction for the process demonstrate that further
refinements should be explored. The live updates resulted in 80% difference to the radiotherapy
parameters which in clinical practice means a change to a patient’s treatment prescription or how
the radiotherapy is delivered to directly improve patient outcomes. The update process has
fostered good working relationships and ensured clear documentation of the literature review
process, search strategy, pre-defined list of resources and referencing. The process has been
sustainable and replicable even with changes in both MPT and the role of CL.
There have been a few limitations arising within the process which could have resulted in
a lower satisfaction score amongst some of the MPT. On occasion it has not been possible for the
CL to attend the live update due to other service demands. However, the CL continued to support
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the process by providing the literature search for evidence ahead of time. One noticeable
difference found from non-attendance is that clinicians were less likely to follow up with the CL
after the meeting, due to the demands of their own roles. In these instances, the CL has had to be
proactive in approaching the clinicians to complete any outstanding issues or requests for
evidence left over from the update meeting. This ensured the consistency of the process, and
underpinned the importance of evidence to support the update. One issue around any follow up
searches that may arise from the live update was that due to the busyness of clinicians there was
not always a timely response to any queries posed by the CL. Although the findings of this
service development are not generalisable, we recommend that clinical services adopt the
process of live updates through a process of evaluation.
CLs support the clinical teams in which they work with evidence to inform practice and
ultimately patient care. This initiative to update radiotherapy clinical protocols in a time efficient
way underpinned by evidence is to our knowledge the first known project to integrate CL skills
with clinical services using a lean QFD methodology to influence real-time updates.
Conclusion
The novel approach of the live update has been successful in providing a lean process and
ensuring that the latest evidence reaches clinical Radiotherapy practice. An innovative
collaboration incorporated CLs within the RT MPT for ensuring an efficient, methodical
approach and improved team working. The real-time live update resulted in a small investment
of time from the MPT, but ensured up to date clinical practice based on the latest evidence and
improved patient outcomes. Whilst the lean method process has only been used in one
department within our Trust, we very much feel that it would be worth replicating to further test
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its impact. Due to positive patient outcomes we do recommend that other CL services also trial
this approach with relevant teams. This is definitely a role CLs can play in directly contributing
to patient care but more importantly ensuring that protocol updates are time efficient and
evidence-based.
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