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BACKGROUND
• Over 1 million people visit hospital with head injuries in the UK each year1. A number of these patients are
at risk of traumatic brain injury, which can have long-term effects on mortality2 & mental health3.
• The National Institute for Health and Care Excellence (NICE) CT head injury guidelines (CG176)4 identifies
risk factors and symptoms to determine which patients may have serious pathology5.
• Compliance with the NICE CT head injury guidelines is important for scanning these identified patients
within the 1 or 8-hour timeframes in order to initiate the appropriate management in a timely manner.
• In April 2017, delays in the CT head injury pathway contributed to a serious incident (Figure 1) at the
Princess Royal University Hospital (PRUH), UK. This prompted the need to review the current system leading
to the initiation of this project.
• In order to implement changes effectively, staff from IT, Emergency, Radiology, Neurology and Trauma
departments were recruited.
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Figure 1: Serious Incident Timeline
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PROJECT AIM

To create and implement a series of interventions to increase compliance with
NICE CT head injury guidelines to 95% or higher across the hospital over this 44
week time period.

IMPROVEMENT PROCESS
• Radiographer vetting of CT head requests constituted a significant point of delay in the imaging pathway.
As a result, the following interventions focused on making the vetting process more efficient.

Data Collection:
• Data was collected electronically via weekly reports between September 2017 and July 2018.
• Scans were only included if their request detailed a ‘fall’, ‘head injury’ or ‘query bleed’.
• Scans were categorised into 1 or 8 hour scans according to NICE guidelines and were determined to be
compliant if the time between scan request and scan completion was within the allocated time categories.
• Baseline compliance was measured between September 2017 and November 2017.
• Statistical analysis with SPSS was performed using Chi-squared tests to determine significance.

Interventions:
• The project was carried out as an ongoing series of changes structured as 3 Plan-Do-Study-Act (PDSA) cycles
with regular data analysis and team meetings to review changes (Figures 2 & 3).
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Figure 4: Run chart

RESULTS

Root-Cause Analysis:

• Introduction of a pro-forma
detailing NICE CT head injury
guidelines
• Introduced on: 13th November
2017

Red marker ( ): Indicates one CT scanner (of the two CT scanners at PRUH) was not functioning at some stage during the labelled week.

PDSA 2
• Implementation of a new proforma, altered according to
feedback from radiographers
• Introduced on: 27th November
2017

• Development and addition of a
Clinical
Decision
Support
System (CDSS) to CT head
request forms
• Introduced on: 5th February
2018
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Figure 2: The 3 PDSA cycles implemented
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• A total of 7,419 scans were reviewed for their compliance over a 44 week period.
• Analysis of baseline data revealed a pre-intervention mean of 84.52%.
• Following the implementation of PDSAs 1,2 and 3, compliance rates rose to 87.82% (p>0.05), 88.11% (p<0.05)
and 92.06% (p<0.001) respectively. Compliance rose by 7.54% from baseline (Figure 4).
• The introduction of the CDSS improved the percentage of CT head requests with adequate clinical information
from 40% to 89%.
• Compliance rates were sustained over 4 months following introduction of PDSA 3 indicating sustainability.

SUSTAINABILITY
• This project scored 88/100 using the
NHS Institute for Innovation and
Improvement Sustainability Model6
(Figure 5).
• Key factors supporting sustainability
included: the presence of clinical and
senior leader support, the projects
alignment with hospital goals,
systems in place to monitor progress
and the introduction of staff training.
• Changes to staff, clinical guidelines
and inter-hospital IT systems were
identified as future barriers to
sustainability. However, if these
changes do occur, the CDSS created
within this project can be modified in
future.
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Figure 5: The project’s sustainability using NHS
Institute for Innovation and Improvement Model

DISCUSSION
Feedback:
• Feedback was obtained from radiographers and emergency clinicians throughout this project through
departmental meetings and questionnaires.
• Following PDSA 3, the feedback was universally positive with staff expressing the introduction of the CDSS
improved their knowledge of the guidelines.

Lessons Learned:
• Relatively small interventions such as a simple electronic form can have a significant impact and should not be
underestimated.
• Appreciation that a hospital is a dynamic environment and therefore some interventions may take longer
than anticipated to implement.
• Working with different professions provides unique insights allowing for further project improvement.

Next Steps:

PDSA 2

PDSA 3

• Subsequent interventions could target improving porter availability, radiographer education and developing a
more efficient CT scanning schedule.
• The addition of a CDSS for NICE CT head injury guidelines into other trusts may improve compliance across the
UK.
• The development of tailored order forms for other imaging investigations may improve compliance with their
own guidelines nationally and internationally.

CONCLUSION
• Over the length of this project 3 PDSA cycles were implemented.
• Mean compliance rose from 84.52% to 92.06% over 44 weeks.
• Although the initial improvement target of 95% was not achieved, PDSAs 2 and 3 resulted in statistically
significant improvements in compliance with NICE CT head injury guidelines.
• The interventions are cost effective and have shown to have a sustained impact on compliance rates.

Figure 3: A flowchart showing how the NICE CT head injury guidelines2 (top left) were adapted to create
the PDSA 1 pro-forma (top right), then altered following feedback to create the PDSA 2 pro-forma
(bottom left). The CDSS (bottom right) works alongside the PDSA 2 pro-forma.
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