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Decision making in Health and Social care settings: A Decision support tool to assist Nurses with planning care for patients with Pressure Ulcers and Moisture Associated Skin Damage

[bookmark: _GoBack]Introduction 
A Pressure Ulcer (PU) is defined as “localised damage to the skin and/or underlying tissue as a result of pressure, or pressure in combination with sheer” (European Pressure Ulcer Advisory Panel / National Pressure Ulcer Advisory Panel (EPUAP/NPUAP, 2019). Pressure ulcers can be prevented. There have been ongoing campaigns at national and local level to increase the awareness of pressure damage along with education of healthcare staff on recognising the signs of pressure damage, and on preventative interventions. The relevance of pressure damage and the implications on patient health and costs associated with treating them in hospital is such, that it remains a key initiative in heath improvement and patient safety not just within the NHS (Ousey, Stephenson and Blackburn, 2022) but internationally (Huang et al, 2020). 
 The cost of treating pressure sores and pressure related injuries costs the NHS £0.5-£2.1 billion each year, (Nightingale and Musa, 2021) and it’s estimated that the cost per day for treating a pressure ulcer is costing the NHS over £500 million annually (Guest et al, 2017). An audit by Clark et al (2017) was carried out across 66 community and acute hospital sites in Wales. 8.9% of patients were found to have a pressure sore and 152 of those had been incorrectly classified by the ward teams. There were also 306 patients who had Incontinence-associated dermatitis (IAD), also known as Moisture Lesions, or Moisture associated skin damage (MASD). MASD is caused by the skin barrier breaking down because of prolonged exposure to moisture such as urine, faeces, perspiration or exudate from wounds (Voegeli, 2011) and IAD is caused by exposure to urine or faeces (Beeckman et al, 2011). The incidence of MASD is high and there is evidence that nurses incorrectly classify moisture associated skin damage as pressure sores. (Beeckman, (2017), Defloor et al, (2005) and Barnard and Copson (2016)).
This paper will discuss the introduction of a future Decision Support Tool (DST)- an “interactive” poster -to use alongside the digital PU risk assessment. The DST will:
1- Provide a visual guide for nurses to correctly grade the pressure ulcer and distinguish between a pressure ulcer and moisture associated skin damage, along with a description of each classification. 
2-  Provide nursing intervention guide based on the outcome of the selected option. 

Background
Within Wales, pressure ulcers should be reported locally and investigated as required. Some may be reportable to Welsh Government depending on the severity (Welsh Government, 2018). It is predominantly nurses who discover pressure injuries, assess and grade them in clinical practice (Song et al, 2021).
All adult in-patients in Wales are required to have a completed a pressure ulcer risk assessment within 6 hours of admission. The EPUAP recommend that an assessment tool is used, however both the EPUAP and the National Institute for Health and Care Excellence (NICE) do not recommend a particular tool (Wynn and Holloway, 2019).     
In Wales, primary and secondary care facilities use the Pressure Ulcer Risk Primary or Secondary Evaluation Tool (PURPOSE-T). The PURPOSE-T assessment was developed with NHIR funded research (Coleman et al, 2017) and incorporates patient risk factors pertaining to pressure damage as well as the history of any previous pressure ulcers. A disadvantage of using the PURPOSE-T on its own to assess patients, is that it relies on the user's knowledge and experience to correctly classify the pressure injury and implement nursing care plans and decisions. Although there are short descriptions of each stage of pressure ulcers on the assessment itself, there is no visual guide or pictures to reflect these descriptions. Users will need to refer to a poster usually found in the clinical area on the wall or may use a pocket guide. Pressure ulcer risk assessments are not designed for predicting other skin damage such as MASD or IAD (Beeckman, 2017). Parnham, Copson & Loban (2020) suggest using an assessment tool for recognition of Moisture associated skin damage. 
Decision support tools
Clinical decision support systems are used to assist clinicians’ decision making by using information software to deliver targeted recommendations and information for clinicians or patients (Sutton et al, 2020). The PURPOST-T assessment is available as a digital document and is available digitally within the Welsh Nursing Care Record (WNCR) across Wales. The use of an added digital Decision Support Tool (DST) and visual guide to use alongside the PURPOSE-T risk assessment would be useful for nurses to plan their patients’ care and interventions based on the outcome of the assessment.  It is important that practitioners involved in grading pressure ulcers use the same tool to grade them accurately and use them in the same way to be consistent (Jones, 2020). 
Literature review
An online literature search was carried out to search for evidence of any Decision support tools already in use for Pressure Ulcer or Moisture associated skin damage care or prevention. CINAHL and Embase databases were used.
Keywords used were Pressure Ulcer OR Pressure Injury OR Hospital Acquired Pressure Injury OR Pressure Sore OR Bed Sore OR Moisture associated skin damage OR Incontinence associated Dermatitis OR Moisture lesions AND Clinical Decision Support Tool OR Decision Support Tool OR Clinal Decision Support System OR Artificial Intelligence OR Machine Learning AND Nursing OR Nursing Interventions.
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Any articles published before 2000 were rejected due to the advancement in technology and research regarding pressure ulcer management. Any journal articles which were not peer reviewed or not in the English language were not included. Remaining articles were screened by reading the abstracts and discarded if found to be not relevant or did not focus on Decision support for clinicians or nurses specifically. Two further papers were added after scanning reference lists which were found to be relevant. 
….... were included in the review. 
The literature was graded usng the Cochrane tool and the CASPa TOOL if they did not fit. 
INsert table here 
Using Images as a decision support tool
The EPUAP/NPUAP issued an updated visual guide for pressure ulcer classification, and this has been widely adopted by Welsh Heath Boards. It has also been adapted by Health Improvement Scotland (2020) as a poster guide for PU classification including Moisture lesion skin damage. The NHS improvement pressure ulcer categorisation poster (2019) includes photographs and descriptions depicting differing stages of moisture associated skin damage and pressure damage and include device related pressure ulcers and mucosal pressure damage as well as moisture associated skin damage. 
Fisher and Himan (2020) mention the financial impact of MASD being classified as a pressure injury, due to the money spent on air mattresses or the wrong treatment. They audited within their critical care unit in a UK hospital and found inconsistencies of how staff were assessing skin damage from Incontinence. There were also incidences of MASD/IAD being classified as Grade 2 Pressure sores. Using a visual evidence-based tool and a fact sheet for staff, they implemented a programme to try to standardise the assessment and management of MASD in critical care. The guides were given to staff on paper and included the differences between pressure damage and MASD. The tool was used on its own, due to the nature of the patients’ all being high risk. The report concluded that using the tool improved the accuracy of nurses’ assessment of MASD. The tool was based on research and adapted for their hospitals. 
The T.I.M.E. decision support tool for assessing and treating pressure ulcers was used by Phelps et al (2021) as case studies. Although the tool is based on evidence and research, the tool may have been produced by a medical company, whose products are recommended on the treatment side. This is not unusual to see in clinical practice, and the aim of the authors’ study was to improve the consistency in nurses’ assessment and management of the wounds. As this is a case study, there are no “before and after” figures to compare. 
Montague, Karafa and Albert (2019) used a valid tool (Incontinence-Associated Dermatitis and its severity tool) to study the effects of implementing the tool in clinical areas to help nurses identify MASD correctly and differentiate between a PU. They found there was a significant improvement in the diagnosis of MASD although nurses would need more support with identification for MASD which was found in an area of high incidence, due to the prevalence of pressure damage incidence in the same anatomical area. Their study showed a vast improvement, although it is not clear from their paper where the tool came from, and although they describe it as a “valid tool”-there was nothing to back the claim. It did however show evidence that users found the photographs with varying levels of skin damage useful to help them decide on the grading of the wound.
Barnard and Copson (2016) discuss implementing a pressure ulcer guidance tool they developed - a handheld wheel- consisting of images of pressure ulcers, deep tissue injuries and moisture lesions, after a report found that nurses in their NHS trust were incorrectly classifying pressure ulcers and not identifying moisture damage. They tested the guide with Tissue Viability Nurses, and accuracy went from 70-80% accuracy with images alone, to 100% with the images and the descriptions of each grade of ulcer. Their guide was based on the EPUAP classification guide. Their paper also describes the guide as giving nursing staff confidence which they were lacking before to correctly identify each grade of PU or MASD. Abdellatif et al (2020) suggest that having a visual guide adds value to the assessment of PUs and they are developing a CDSS for use within Nursing homes in France which in the future could use Artificial Intelligence to classify stages of PU from a photo taken of the patients’ wound. 
A study by Tibes et al (2016) developed an algorithm for classifying pressure injuries through image processing on an electronic device in Brazil. The authors used the image grading guide from NPUAP and built an algorithm from this. Nurses took photos through an APP, and the system processes the image and makes a likely suggestion of the stage of PU. The user will then select whether this is the correct recommendation. The user can override the suggestion and select the grade they feel is appropriate and the system gives a decision support by providing the stages definitions based on NPUAP. The results showed the algorithm had 100% accuracy, and the authors suggest more images in the data bank will increase the accuracy of the system predicting the stage of the PU. The research was limited to just one areas of anatomy, and they suggest more research and images of different areas of the body are needed to improve future designs. The paper did not include before and after results, and users may rely on the APP to make the decision rather than based on their own knowledge, despite the functionality of the app to override the decision. 
Interventions
Alongside the visual tools there were suggested interventions based on the guide for each stage of PU or MASD. Phelps et al (2021) and Fisher & Himan (2020) both included short intervention guides with their tool. 
A study by Fossum et al (2013) on the implementation of a CDSS for care planning of PU and malnutrition, along with an education programme into Nursing homes in Norway showed a significant increase in the compliance of PU assessments and documentation of preventative measures. Staff using the CDSS could add, or omit the recommendations suggested. Fossum et al (2013) state that using the CDSS alongside education can lead to an increase in the compliance in documentation and this can lead to improvements in patient outcomes. 
Olsho et al (2014) evaluated a decision support intervention within Nursing homes in the US to help to reduce PU rates. The quality improvement project used On-Time components within the Health Information Technology within the homes to help generate reports, to enable the staff to focus on high-risk elements pertinent to pressure ulcer prevention and showed a significant reduction in PU occurrence post implementation. Kim & Park (2012), state that for a CDSS to generate guidelines for users, it must rely on up-to-date data and evidenced based knowledge.  Their study developed data modelling to generate recommendations for PU management for individual patients. However, the study relied on the interpretation of free text by the system. It is not clear from the paper how effective the recommendations were or how complicated the system was for nurses to use. 
Outcomes for Patients, Nurses and Clinicians
Fisher & Himan (2020) suggests that using a standardised tool will have a positive impact on patient care and may help to reduce costs within the organisation if patients’ with MASD are not classified as a grade 2 pressure ulcer. This is also mentioned by Montague, Karafa & Albert (2019) who state that in the US, the medical centres are not reimbursed if patients’ have been incorrectly diagnosed with a pressure ulcer. 
Phelps et al (2021) suggest that using the tool would give clinicians confidence in their decision making and Tibes et al (2016) gave options on their APP to override the suggested outcome but the APP is primarily to assist with the decision-making regarding classification of PI’s. An evaluation of e- health decision support technologies for pressure ulcer management was undertaken by Ting & Garnett (2021). They identified that following the implementation of CDS, the incidence of pressure ulcers is not necessarily improved, however they did find evidence of improvements in the accuracy of grading PUs, documentation and compliance of records and interventions amongst clinicians using CDS. Ting & Garnett’s (2021) evaluation also included studies which used images taken by clinicians on the APPs or devices in clinical practice. Users who are not trained medical photographers may not produce the same quality of image to that of those who are. It is not clear from any of the literature reviewed as to whether this has been considered, and if it would affect the decision of classification of the wound. 
Identified gaps in the literature 
The literature reviewed made no mention of the devices that were used with any digital systems. There was also no mention of the staff grades who were carrying out the assessments and using the devices, although it is assumed that these will be the same staff who complete the patient risk assessments now. Montague, Karafa & Albert (2019) suggest future aids should include more photographs including different skin colour. 
The decision support tools used were either paper based or referred to as “electronic health record”. The literature did not suggest if the uptake of the digital DST had any relevance to the users’ digital capabilities and interpretation of the information the system provided. 
Comparatively, there was a lack of evidence regarding decision support for MASD. Most of the literature placed value on the prevention of pressure injuries but did not mention the incidence and prevalence of MASD. This could be due to the lack of reporting guidelines/measures for MASD compered to PU incidence, but nonetheless, literature does provide evidence that MASD has an impact on patient health and has an associated cost for their treatment.
Paper Decision Support Tools
The literature review found there were several cases where a paper tool was used as a decision support tool to help nurses and clinicians identify what grade of pressure injury the patient had, or whether it was MASD, or deep tissue injury (Montague, Karafa &Albert, (2019), Fisher & Himan (2020) and Phelps et al (2021).  Although these were on paper, most were adapted from the EPUAP/NPUAP guide and the posters used by Health Improvement Scotland (2020), and NHS England (2019) are the most similar with regards to including PU and MASD assessment. However, there was little literature available from Health Improvement Scotland to show how widely or successfully it has been used. 
A similar Decision support tool
There is currently no DST for pressure ulcer care across Wales. The all -Wales Adult nutrition screening risk assessment tool (WAASP) was introduced in 2019 (Welsh Government, 2019) and is used for all adult in-patient screening within 24 hours of admission to hospital. The WAASP tool is available on paper and digitally within the WNCR. Nurses select the appropriate risk factors from each section and add the scores. Guidelines are clearly provided for staff to follow depending on the total score and nurses do not have to look elsewhere for the information. Introducing the Pressure Ulcer and MASD DST to the same staff group is appropriate and the users will already be used to using this kind of decision support tool in practice. 
Implementation
The GUIDES checklist developed by Van der Velde et al (2018), developed for use of implementing a Computerised decision support would be used to ensure the DST is ready for implementation. The decision support will help to reduce the incidence of incorrect identification of pressure ulcers and MASD, however, it is limited in helping to choose the correct skin condition if it is not moisture damage, such as fungal infections, and may need advice from experienced clinicians. Huang et al (2020) identified studies which suggested that using a decision support tool alongside the risk assessment and pressure injury prevention care documents could help improve nurses’ decision making and reduce the incidence of hospital acquired pressure injuries. They also found that nurses may have a lack of understanding regarding MASD. 
The literature has identified that EPUAP/NPUAP guidelines are evidence based and widely used and may be implemented and adapted for use locally. The use of posters in the clinical area for identification and classification of PU is common, and before implementing the digital version, communication should be cascaded through clinical areas alongside the paper version of the poster to inform staff of the plans and to familiarise themselves with it. The use of cascade trainers who are taught by expert wound care practitioners would be beneficial to ensure all staff can receive training. An e-learning package to compliment face to face training is also beneficial. NHS staff are used to using e-learning systems and it is used for many other subjects, this method would also allow ward managers to view which of their staff have completed the training online. Alongside the digital guide, staff could be given a pocket-sized guide too. Barnard & Copson (2016) distributed laminated guides which could be easily cleaned.
There is a risk that the use of another tool alongside the PURPOST-T may be regarded as adding more work onto the nurses’ workload. However, for patients who are deemed not at risk or are at risk but have no PU or MASD, nurses do not need to use the tool. The tool will appear as a pop-up box next to the risk assessment if a user selects a PU grade anywhere on the form. There will also be an option to select the tool if the patient has MASD, as this is not covered by the PURPOSE-T. Completing the DST pop up should not be mandatory. The use of the DST should complement the user's knowledge and risk assessment tools should assist the nurses with their professional judgement, not replace it (Nazarko, 2018). 
Kawamoto et al (2005) support the use of CDS at the time of need and to stop clinicians looking elsewhere for their information to make decisions. In this case, the nurses would not need to leave the WNCR as they would have immediate access to the information within the system when they need it. However, the nurses will still need to update care plans and patient records. Any staff with access to the WNCR can view this information. 
Another risk is that staff may ignore the guidance. By introducing the tool into the WNCR, managers and specialists can clearly see what has been inputted into the record, and if it appears that users have incorrectly used the tool, this can be audited, and could help identify further training needs for individuals or groups of staff.   
With a national system such as the WNCR, a pilot of the tool in one area may be possible if users in other areas are all told not to use once it has been released. Guidelines would need to be agreed nationally, and health boards could have their own processes for referrals and treatments. 
 
Evaluation 
A study by Pinkney et al (2014) found staff pressures including lack of time affected the incidence of Pressure ulcers, although Padula et al (2019) argue that hospitals need to invest in technology and staff to reduce the incidence of hospital acquired Pressure ulcers. A DST which is quick to use and readily available should not add more pressure to staff, and this could be measured pre and post implementation. Nurses need to trust the outcome of the decision support for them to want to use it (Fossum et al, 2013) therefore, presenting users with an evidence-based tool to complement their decision making should help to ease the burden. 
The Quintuple aim framework as described by Nundy, Cooper & Mate, (2022) looks at various aspects of a framework for healthcare quality improvement. In this case, the DST aims to drive down costs by eliminating the need for costly treatments and interventions for Pressure ulcers which have been incorrectly classified. It is available for all adult in-patients within the WNCR and may be viewed by all staff with access. It will enhance the patient care experience by providing timely evidence-based guidelines to users regarding treatment and care, and it also saves the user time which could help reduce workload pressure. Any cost savings will not be immediate. An agreement to adopt the tool nationally could help to drivedown costs by developing the tool in-house and using it within the WNCR which is an all-Wales system. 
The data provided by the WNCR will show how many PU or MASD have been selected on the risk assessment and using the DST. This could be compared to pre implementation figures. Studies in the literature review included using specialist nurses or clinicians to verify the selected choice of classification. This is possible to do locally, and at the start of implementation may be necessary to validate the training. Specialist teams could feed back to the Health Boards if there are increases in the incidence of MASD or IAD, compared to PU which could show the tool is a success in helping to correctly identify MASD using data collected before “go live”.  
Staff surveys or focus groups can be organised for feedback about the features of the tool and determine if nurses find it useful and whether it made any difference to their practice or confidence in classifying the PU or identifying MASD. Using the benefits of the devices in use, a System Usability Survey (SUS) could be utilised as a pop-up for staff to complete when they log into the WNCR. This does not have to mandatory however it will be accessible to all users across the health board. 
Discussion
The evidence supports the use of an illustrated classification guide for PU and MASD.     To begin with, the DST will be a visual guide for classification of PU and descriptions to help users choose between PU and MASD. In the future, the tool could include a more comprehensive guide for MASD and could suggest possible topical treatments. Using the tool in Critical care units and in the community is also useful. 
Interoperability with other systems may allow the user to directly refer to a Tissue Viability Nurse and complete an incident form from the tool within the WNCR patient record which would save time logging onto another system.
The literature review focussed only on the decision support element of pressure ulcer and Moisture associated skin damage prevention and management. However there have been lots of papers published which describe machine learning techniques and CDSS to predict pressure ulcer occurrence, which may be a future development with the ….
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