Programme Improvement Project

Introduction

Healthcare associated infections (HAI) are infections contracted during a patient’s hospital stay, typically associated with invasive devices or procedures, such as wound care, urinary catheters and venous access devices (Reilly et al., 2008). Peripheral venous catheters (PVC) are a type of venous access device which are inserted into a vein for the purpose of drawing blood, administering fluids, administering medications, or blood transfusion. PVCs are typically kept in place for up to seven days and secured with an adhesive dressing (National Cancer Institute, 2024). PVCs are commonly used invasive devices; it has been estimated that up to 30% of all National Health Service (NHS) patients receive at least one PVC during their hospital stay (Reilly et al., 2008). 

The presence of a PVC is associated with a risk of developing PVC phlebitis. Phlebitis typically presents with pain, erythema, heat and swelling around the insertion site. In more advanced cases, induration, tracking of the redness along the length of the vein, palpable venous cord, and pyrexia can occur. Untreated PVC phlebitis can lead to systemic infection and life-threatening complications such as sepsis (Zhang et al., 2016). Bloodstream infections attributed to PVC usage contribute to increased mortality and can extend a patient’s length of stay in hospital. Research has shown that blood stream infections can double the length of stay in intensive care, representing a significant clinical risk and economic burden (Pittet, 1994). 

The costs associated with PVC phlebitis include avoidable patient harm, prolonged treatment, negative patient experience and worsening patient outcomes. Data from NHS Scotland (2022) suggests that over 26% of blood stream infections are linked to PVCs. Although some studies report low PVC phlebitis rates, the risk remains severe due to the potential for complications such as blood stream infections and sepsis (Drugeon et al., 2023; Aghdassi et al., 2019). NHS guidelines emphasise the importance of daily PVC assessment, and prompt removal of any unused PVC (NHS Scotland, 2022; Doncaster and Bassetlaw Teaching Hospitals, 2017).

The Visual Infusion Phlebitis (VIP) score is used in Cardiff and Vale University Health Board to monitor the health of PVC sites (Figure 1). It is a paper-based record included in the Patient Risk Assessment booklet and should be completed daily for all inpatients with a PVC in place. However, compliance with daily monitoring of the VIP scores within CAV UHB was found to be variable (Figure 2).
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Objective

This study proposes testing and implementing a new electronic auditing tool, accessed via a tablet mounted on a wheeled trolley. Aimed at improving compliance with PVC monitoring, streamlining the daily cannula check process, and reducing the risk of patient harm associated with PVC phlebitis. Following the completion and evaluation of a pilot within one ward, the study cycle could be iteratively refined and repeated, gradually expanding to all inpatient areas. The long-term the success of the study would be determined by the presence of sustained audit compliance. Compliance would be measured through automated data collection and analysis, and perceived usefulness would be determined by collecting staff feedback. A sustained level of compliance alongside positive feedback, would indicate that the new system has been successfully embedded in clinical practice.  

Method

PDSA, Lean and Training
The quality improvement methodology chosen for this study is the Plan-Do-Study-Act (PDSA) cycle. This iterative improvement cycle focusses on planning, testing and refining changes in defined stages (Figure 3). The PDSA cycle helps in designing and understanding change, testing in small ‘pilot’ stages, and making refinements before moving onto the next cycle. Stages are intentionally short to allow for quick and regular changes as barriers or issues arise during the cycle (The Health Foundation, 2021; Reed and Card, 2016; East London NHS Foundation Trust, no date). 
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AI-generated content may be incorrect.]The PDSA cycle for this study will guide the design and implementation of the pilot stage, ensuring systematic planning, testing, and analysis are performed before modifications are made (Figure 4). Each section of the PDSA cycle includes specific tasks and reflection points, allowing opportunities for feedback and addressing concerns, and providing essential progress updates to stakeholders (Leis and Shojania, 2017; NHS England and NHS Improvement, no date; Marshall et al., 2017). 

This methodology would be used in conjunction with the Lean methodology to assist in designing the audit process flow, aiming to reduce inefficiencies and eliminate waste. Lean has three main goals: to eliminate waste (Muda), unevenness (Mura), and overburden (Muri). By applying Lean principles, we aim to make the system more efficient and increase the likelihood of long-term adoption. In our improvement project, Muda would be reduced by moving away from paper-systems, reducing physical and time waste. For example, staff currently move between multiple locations to complete the PVC audit, spend time gathering resources, and manually interpret data. Introducing electronic audits would streamline this process, allowing the entire task to be completed in one location, automated data processing can be incorporated, and future iterations may combine additional tasks to further improve efficiency. Mura would be improved by reducing the burden on staff. A standardised process would ensure consistency and validity, and prompts within the system would reduce the mental burden of remembering tasks. Muri would be improved by simplifying tasks and automating parts of the process. This would reduce the complexity of the workflow, integrate with other systems, and provide instant data visualisation and reports for stakeholders (Barr and Brannan, 2024; Hallam and Contreras, 2018).
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Multidisciplinary Team
A multidisciplinary team (MDT) would be assembled to investigate the reasons for non-compliance with existing PVC monitoring tools. The team will discuss current PVC care practices, identifying barriers observed in their own practice (Figure 5), and assessing the fit between the task, technology and user (Figure 6), (Ammenwerth et al., 2020). 

This MDT will include doctors, nurses and specialist nurses who undertake cannulation routinely, ward managers and infection prevention and control nurses (who monitor and audit ward infection control practice), specialist team members (to ensure best practices are adhered to, and that any new system meets policy and regulatory requirements), a data analyst, a member of the ‘Shaping Change’ team (to assist in guiding the MDT through the change design process), and a senior directorate executive (to provide clinical leadership and unite the teams). It is likely that the programme will meet resistance from some professional groups or areas when changes to clinical practice are proposed. A clinical expert-led leadership team with executive representation is essential to ensure that the programme has credibility and authority to reduce resistance to change (NHS England, 2022; NHS Health Education England, 2021; Cardiff and Vale University Health Board, 2023). 
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Application Development and Equipment
A recommendation would be made to develop an auditing application using Power Platform. This can be deployed at minimal cost to the organisation, as existing Microsoft 365 licences are sufficient to allow wide use of these applications. The Power Platform would provide advanced data analytics and automation, such as incorporating infection data with the audit data, and automatically generating weekly reports to stakeholders for monitoring compliance and progress. The audit would consist of mandatory and optional, parent and child questions (Figure 7). The application user interface would then use this format but present to the staff in a more user-friendly interface (Figure 8).
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AI-generated content may be incorrect.]Staff would access the ward audit application using a tablet mounted on a trolley with accessible drawers underneath. The drawers would contain cannulation packs, accessories for insertion, removal, and maintenance, along with hand sanitising gel, personal protective equipment, and a small sharps bin (Figure 9). 

To support the implementation of the new system, training for all ward staff involved in direct patient care would be commenced, and the new system would be implemented once training is completed for at least 80% of the ward staff. Training would be delivered in person on-site. Allowing for convenient staff participation, demonstration, and support, especially for those with poor digital literacy. The existing paper records would be removed from the pilot area once the new system is established, this ensures staff do not revert to using the paper system during the pilot period. 


Expected Outcomes
Our study anticipates improvements in compliance with daily cannula checks, a reduction in PVCs being found with soiled dressings in place, prompt replacement of soiled dressings, and a reduction in PVCs being in place longer than necessary. Specific targets would be set, such as increasing the percentage of daily VIP scores completed from 60% to over 90%, and reducing reported PVC infection rates to below X%. Additionally, it would be expected that the electronic audit would be quicker to complete, to determine this a Time and Motion study could be conducted to compare the time taken to complete the PVC audit on paper with the time taken after the electronic system is implemented.
Discussion

Resistance to change
The new system may struggle to become embedded in clinical practice if met by significant resistance from ward staff. Effective communication, education, and visible leadership will be key to addressing this resistance. Many change theories suggest that to encourage users to adopt a new behaviour, it should be made as easy as possible for them to do so, whilst making it as difficult as possible to do the wrong thing. By doing this, the right action becomes the most convenient option - the path of least resistance. Providing new equipment which has capacity to house any supplies needed to complete the task, ensures that the nurse performing the audit has everything needed in close proximity to complete the audit, maintain good cannula care and document any concerns, minimising the need to move away from the patient bedside mid-audit (Kotter, 2012; Ozero, 2023; Clear, no date).

Rather than rely on each member of staff to remember to check the cannulas for their patients, which is inconsistently done in current practice, the new approach would be to assign the PVC audit to one staff member each day, tying it to another routine task (Clear, no date; Garner, 2024). For example, on the pilot ward, whenever person A is conducting the bedside safety checks each morning, person B would be responsible for performing the PVC audit at the same time. The nurse in charge would place the audit trolley in the middle of the patient bay as a visual reminder, ensuring the task is easily accessible and ready to be performed. The team could agree in advance who will be responsible for the audit each day, with the understanding that if this becomes unmanageable, then the ward manager must be informed.

Each study area would be encouraged to nominate digital ‘champions’ who would be offered additional in-depth training to provide peer support to colleagues, gather informal feedback, and become advocates for the new system. Additionally, wards would be asked to escalate any concerns they have relating to specific staff who may struggle with the change. These staff would be trained earlier and integrated into the MDT to address their needs and foster a culture of support and collaboration (Kotter, 2012; Ozero, 2023).

Technical Issues
Technical issues such as device malfunctions, account issues, and system bugs and glitches could disrupt the audit process and cause unexpected losses. If these issues persist or happen frequently, they could erode staff trust in the new system, fuelling further resistance. Therefore, it is crucial that any new software is thoughtfully designed and undergoes thorough bug testing and user acceptance testing prior to release. Additionally, conducting a wireless internet survey to ensure that the internet bandwidth in the pilot area is stable enough to support the new devices is essential (Kim, Coiera and Magrabi, 2017; LeanIX, no date). 

Integration of other data or tools
Downstream improvements could include expansion of the VIP checking tool to include other daily bedside checks. These commonly include verifying the presence of bedside resuscitation equipment, ID bands, call bell functionality, and bed rail safety. This could be consolidated into a single audit, where the equipment needed to complete each task is provided in the trolley, making it convenient to complete all checks in one round. For example, the VIP checking trolley could include airways adjuncts and cardiac monitoring stickers so that these commonly replaced items can be checked simultaneously. Alternatively, the audit and trolley could include urinary catheter checking and its supplies, combining ‘catheter and cannula’ checks while maintaining its core purpose to reduce HAI from invasive devices.

VIP checking audits can be combined with other healthcare data to enable predictive analytics. For example, when a patient VIP score worsens and this is combined with raising infection markers from pathology data, this could raise an alert for early indication of infection and suggest a probable cause. Additionally, when a patient with a cannula finishes a course of antibiotics, it could automatically trigger a reminder to nursing staff that the cannula should be removed – a communication that is often overlooked, leading to cannulas being left in place longer than necessary (The Health Informatics Service, 2021). 

Stakeholder engagement
Robust stakeholder engagement would be essential to ensure that the pilot is well-designed, planned and communicated. The MDT would consist of nurses, healthcare support workers, doctors, clinical specialists, data analysts, trainers, and at least one senior director to provide authority and support to the programme. Regular meetings featuring data driven updates and user feedback, would ensure that all stakeholders are kept informed of the pilot’s progress, benefits and challenges. Critically, infection control data should be processed and communicated quickly to quantify any reduction in harm to patients wherever possible. 

Conclusion

This study acknowledges an existing issue in clinical practice within Cardiff and Vale University Health Board: poor compliance with mandatory daily PVC checks. To improve compliance, it is proposed that an electronic PVC audit would be designed and implemented, accessed via a tablet mounted on a wheeled cabinet. The new system aims to streamline the PVC audit workflow, improve audit compliance and accuracy, standardise the data and results, obtain the results in a format compatible with other systems. Improved auditing and prompt PVC care would be expected to improve patient outcomes by reducing associated infections. By using the PDSA cycle and Lean methodologies, the process would be thoroughly planned and refined before implementation, these methodologies will ensure the system is effective and meets the needs of stakeholders. An MDT with senior representation will be assembled to help guide the process, foster engagement, and overcome resistance. 

There would be potential to expand and further integrate the system in future to further improve its perceived usefulness and efficiency, and predictive analytics and automation could be integrated to promote proactive care planning and intelligent workflows. The long-term success would be measured in improvements in compliance, workflow and patient outcomes, with continuous feedback and repeated PDSA cycles used to make refinements as necessary. 
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Figure 3. Plan, Do, Study, Act cycle. (NHS
England and NHS improvement, no date)
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Figure 4. ‘PDSA cycle example’. (Chapman, 2025d)
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Figure 5. ‘Possible causes of poor PVC care and maintenance’. (Chapman, 2025¢)
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Figure 6. ‘Fit Analysis of electronic PVC Audit’. (Chapman, 2025c)
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Figure 7. ‘Example of PVC audit question design with parent and child questions'. (Chapman, 2025b)




image9.png
Has a VIP score been documented within the 24 hour period?

Yes No N/A

Figure 8. ‘Example electronic PVC audit user interface. (Chapman, 2025a)
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Figure 9. ‘Example of an adjustable

tablet cart. (Dalen Healthcare, 2024)
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Figure 1. CAV UHB Patient Risk Assessment. VIP score monitoring chart.(Cardiff and Vale Digital
Nursing, 2024)
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igure 2. External audit results. Question: “Has a VIP score been documented within the 24-hour
period?” (Cardiff and Vale Digital Nursing, 2024b)





