Abstract

This paper outlines a quality improvement project undertaken in one hospital Trust that aimed to implement and evaluate the use of a device called Neo-slip®  to assist staff and patients in the application of anti-embolism stockings. Many patients find it very difficult to remove and replace stockings every day and a range of reasons for non-adherence have been described. 

This project used a Plan Do Study Act methodology. The study ran in three stages which included collection of data pre-intervention (before the introduction of the Neo-slip® device); the introduction of Neo-slip®; and collection of data post-intervention (after the introduction of Neo-slip®).
Results showed that Neo-slip® can be effectively introduced into an orthopaedic ward, with positive feedback from both staff and patients. 
Introduction

The use of devices to help with the application and removal of anti-embolism stockings, often called thromboembolic deterrent stockings (TEDS), can potentially facilitate greater adherence to the use of stockings, and in the long-term potentially reduce the risk of deep-veined thrombosis (DVT).  
Neo-slip® is a low friction pouch which aids in the application of these stockings. See Figure 1. Neo-slip ® was developed by a registered nurse who saw the potential to develop an easy-to-use device because she saw many patients struggling to put the stockings on with ease. There has been no formal evaluation of Neo-slip® to date, although the product has been distributed widely and has received commendation from a number of sources, such as the Royal College of Nursing.
Figure 1: Image of Neo-slip in use 
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Literature review

Anti-embolism stockings are recommended for use after surgery. NICE guidance (2015) recommends that when patients are discharged with anti‑embolism stockings, they understand the benefits of wearing them, they understand the need for daily hygiene removal and are able to remove and replace them, or have someone who will be able to do this for them.
However, many patients find it very difficult to remove and replace stockings every day and a range of reasons for non-adherence have been described. Intolerance of the tightness of the stocking, poor fit, and inability to apply the stocking have all been cited as reasons why patients do not wear them at home following surgery. A recent survey (Quinn et al 2015) of more than 60 patients, found that over half of the patients found difficulty in application of compression stockings, whilst physicians predicted that difficulty in application was the main reason for non-adherence. 
There is limited published literature regarding the use of donning devices. Sippel et al (2014) found that the use of devices significantly improved the ability of elderly patients to apply compression stockings successfully. A randomised-controlled trial (Kapp et al 2014) compared two types of device, on material and one metal-framed, and found that only 9% of participants did not wish to use any device at all, but both devices were acceptable for use with open and closed toe stockings and across a range of stocking sizes.
In the UK there has been little investigation into the implementation and use of devices to help aid in the application of stockings, especially post-surgery. The overall aim of this project was to evaluate the introduction of Neo-slip® in an orthopaedic ward in a London Trust. 
Methods

Quality improvement methodology is different from research methodology and the Institute for Health Improvement’s Plan, Do, Study, Act (PDSA) Cycle for Learning and Improvement is often utilised in health care settings in the UK. Figure 2 shows the PDSA cycle.
Figure 2. The PDSA Cycle (adapted from Demming 2000)
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This project was planned around the PDSA cycle and ran in three stages: 

1. Collection of data pre-intervention (before the introduction of Neo-slip®)
2. Introduction of Neo-slip®
3. Collection of data post-intervention (after the introduction of Neo-slip®)
Plan: Collection of data pre-intervention (before the introduction of Neo-slip®)

Prior to Neo-slip® being introduced into the ward, it was important to collect some baseline data. These included data concerning the time taken to put on stockings, plus informal interviews with staff and patients about their experiences of applying stockings.
Time taken to apply stockings without Neo-slip®
Previously recorded data on the time that it took 15 nurses and HCAs to apply stockings, using their normal technique, were collated. This varied considerably and depended much on the experience of the staff member and also the condition of the patient’s foot/leg.  Larger feet and obese calves usually meant that it took longer to apply the stockings. Also it took longer for patients with frail and delicate skin.  On average, the application of stockings took between 65 and 120 seconds.
Focus groups/interviews with HCAs and RGNs

35 nurses and HCAs had informal interviews with NB. Most of these 35 staff were involved in changing, measuring and applying stockings on a regular basis. 14 spoke of the time it took to put stockings on and 32 spoke of difficulty in application. “It is a massive struggle” and “it requires all my strength”. One of the main issues appeared to be pulling the stockings up over the patient’s heel.  
Informal interviews with patients
11 patients were interviewed prior to the intervention being implemented. The interviews where informal and the purpose was to get an idea of the patients’ thoughts on application of stockings.  All patients were post-operative and had been actively prescribed anti-embolism stockings. 9 patients spoke of the difficulties of applying their stockings.  One patient commented, “the nurse used a carrier- bag in hospital (to apply the stockings) but when I got home, I struggled to get them on”. Another patient said “My stockings are uncomfortable to apply and took a lot of my energy”.
Do: Introduce Neo-slip® in one orthopaedic ward
In Autumn 2015, there was discussion with the ward manager and matron of the orthopaedic ward on how best to introduce Neo-slip®. Nurses and HCAs were also asked for their ideas on the process, along with the person responsible for stocks and supplies.

Training was then provided to 28 staff on how to use Neo-slip®, and this was carried out during November 2015. The training took 15 minutes and included information on how to use Neo-slip® and choosing the correct size. Training also included an overview of signs and symptoms of DVT, plus a risk assessment on how to know if a patient requires Neo-slip® to help apply stockings.

Liaison with the ward housekeeper and procurement team was undertaken to understand the process of stock-take and re-ordering. This enabled NB and NT to find a convenient space to store Neo-slip® in the treatment room, next to the supply of stockings.  A delivery day that suited the ward was agreed and subsequently a stock of Neo-slip® was delivered and signed for. 
There was regular contact with the ward during the implementation period (December – January 2016) to identify possible problems with the process or other barriers to implementation.
Study: Collection of data post-intervention (after the introduction of Neo-slip®)
Following the introduction of Neo-slip® in February 2016, supplies of the product ran out very quickly. The original supply to the ward was 10 large size Neo-slips®, 30 medium and 10 small sizes. Size guides and information leaflets were provided for staff, as well as reminder cards to display alongside the stockings. The medium size Neo-slip® was the most popular due to the average shoe size, however, all sizes were used up within 12 days of being placed in the ward. 
After the supplies of Neo-slip® ran out, nurses and HCAs were again asked about their use of Neo-slip® and whether they had received any patient feedback. Of the 12 nurses/HCAs asked, 5 had not received training in the use of Neo-slip®. All but 2 had used the product, but one person had been on annual leave, so when she returned there were no supplies left. One nurse did not use Neo-slip® and said “I don’t like it because it’s an additional cost.” 
All found the process of using Neo-slip® easy. Comments included “It was straightforward as Neo-slip® was next to the stockings” and “Definitely useful for our ward and made it easier”. Others said “Bring some more ASAP” but one commented that it “Would be good if we didn’t run out”.
Previously collated data have shown that reductions in time spent by nurses and HCAs in applying the stockings when using Neo-slip® is approximately 1 minute per patient.

Act: Sustaining the introduction of Neo-slip®
The implementation of Neo-slip® into this one ward went ahead easily, without any significant barriers. Only one nurse wished to carry on using the plastic bag which contained the stockings as the ‘donning device’, but this clearly has patient safety issues, such as reduction in skin integrity. On reflection, it might have been worthwhile to explain to staff during training, that the continued use of the plastic bag is potentially a patient safety issue. 

It was clear that patients needed further information about stocking application and the use of Neo-slip®, so a patient information leaflet has been produced. The leaflet is freely available 

http://lnnm.florence-nightingale-foundation.org.uk/uploads/_-_A_Guide1.pdf
A driver to implementation in other areas would be to explain the cost-effectiveness of using Neo-slip® to the nursing staff. Although a full economic costing of the project has not been carried out, it is important to consider the cost of Neo-slip® against the saved nursing time when using Neo-slip®, alongside patient experience and patient safety issues (potential skin damage and infection control issues if either a plastic bag or no other donning device is used). There is anecdotal evidence that when patients are provided with stockings on discharge, they do not apply them properly or at all when at home.
Discussion
The use of QI methodology to bring about change was used successfully in this project. Unfortunately, there are very few studies that have explored the implementation of devices to assist with stocking application, so comparison with other study results is not possible. One limitation of this study is that the implementation of the intervention was only carried out in one ward in one hospital Trust. It has not been possible to extend the project to other Trusts at present, because of difficulties with availability of Neo-slip® within the procurement process.

However audit data from a theatre setting (Donnelly and McNeeley 2015) found that only 43% of patients (n=30) received information on the postoperative use of stockings. 83% of theatre personnel accepting the handover of the patient for surgery were aware of the local policy regarding anti-embolism stockings, whereas only 60% of the ward staff had knowledge of the policy.
It is acknowledged that the patient perspective has not been evaluated in this project, and patient experiences are invaluable when evaluating a QI project of this type. It is not known what happens when patients go home, and whether they adhere to the guidance that has been provided, such as the recommendations from NICE (2015) The guidance states that that patients who are discharged with anti‑embolism stockings:

· understand the benefits of wearing them

· understand the need for daily hygiene removal

· are able to remove and replace them, or have someone available who will be able to do this for them

· know what to look for, such as skin marking, blistering or discolouration, particularly over the heels and bony prominences

· know who to contact if there is a problem

As many patients return home with 1-2 pairs of anti-embolism stockings, provided by the local NHS Trust, it is not cost effective if patients are not applying them correctly or not using them at all. There does not appear to be any study that evaluates how far patients adhere to the advice on stocking use once at home, although a study by Miller (2011) that included 80 surgical patients still in hospital did not have stockings fitted correctly. Of the 80 patients, 29% were fitted with the incorrect size for limb measurement and 70% of patients reported not receiving any information regarding the reason for anti-embolism stocking use. 
Conclusion
This quality improvement project has shown that Neo-slip® can be effectively introduced into an orthopaedic ward, with positive feedback from both staff and patients. This innovation was developed by a registered nurse who saw a patient problem that needed a solution. It is rare for frontline nurses to have the support they need to bring about change so further training and support in this area is recommended. This successful project has shown that Neo-slip® is potentially an effective product that facilitates use of compression stockings once patients are discharged home. 

REFERENCES
Deming WE. (2000) The New Economics for Industry, Government, and Education. Cambridge, MA: The MIT Press; 2000.
	

	

	


Kapp S, Miller C & Donohue L (2014) The use and acceptability of devices for compression stocking application and removal. Wound Practice and Research, 22, 1, 34-43.
Miller, J. A. (2011). Use and wear of anti-embolism stockings: a clinical audit of surgical patients. International Wound Journal, 8(1), 74-83.
NICE guidance (2015) Venous thromboembolism: reducing the risk for patients in hospital 

https://www.nice.org.uk/guidance/cg92
Quinn, C., Deegan, B., Cooke, J., Carew, S., Hannigan, A., Dunne, C. and Lyons, D (2015) Therapeutic use of compression stockings for orthostatic hypotension: an assessment of patient and physician perspectives and practices. Age and Ageing 44: 339–342 

Sippel, K., Seifert, B and Hafner, J. (2014) Donning Devices (Foot Slips and Frames) Enable Elderly People with Severe Chronic Venous Insufficiency to put on Compression Stockings. European Journal of Vascular and Endovascular Surgery. 49, 2, 221 - 229
Page 6 of 7

