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Abstract
Hospital acquired pressure injuries (HAPI) are a preventable, hospital-acquired conditions. As such, all care associated with their treatment is non-reimbursable, causing a significant financial burden to healthcare systems. By promoting care plan utilization and personalization with nursing staff, rates of HAPI’s on a surgical intensive care unit dropped 25% from the previous fiscal year. Only one HAPI occurred after project implementation. This leads to a reduction in pain and suffering felt by patients, prevents complications such as infection, prolonged length of stay, and death, and allows the facility to allocate funds to better address other community needs.
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Section I.  Introduction
Background 
	Hospital-acquired pressure injuries (HAPIs) are a complex issue in many hospitals. The Centers for Medicare & Medicaid Services (CMS) will not reimburse hospitals for any care associated with a HAPI, therefore providing a clear financial benefit for hospital administrations to reduce HAPI rates (The Joint Commission, 2016). In addition to the fiscal damage hospitals face, the patients who acquire a HAPI may experience severe pain, secondary infections, invasive treatments, and even death. The prevention of HAPIs is primarily a nursing-focused issue. HAPIs are an indicator of nursing quality, are considered "never events," and can often be prevented entirely with adequate and thorough nursing care. However, more than 2.5 million patients acquire a HAPI from an acute care facility annually (Agency for Healthcare Research and Quality, 2014).
Organizational Needs Statement
	The project site reported 78 HAPIs during the fiscal year 2020. The CMS estimates that each HAPI will cost a hospital $43,180 on average, which is not reimbursable (Agency for Healthcare Research and Quality, 2014). Assuming that figure as the cost of each HAPI, the project site may have spent 3.4 million dollars or more on caring and treating HAPIs during the fiscal year 2020 alone.
A meeting with the inpatient skin, wound, and ostomy team revealed that reducing HAPI rates would be the most impactful for improving patient care, outcomes, and decreasing the financial impact on the project site.  This team shared that accrediting agencies, such as the Joint Commission on Accreditation of Healthcare Organizations (JACHO), routinely comment on the lack of personalized care plans throughout the project site's inpatient units (certified wound and ostomy nurse, personal communication, June 29, 2021). This Doctor of Nursing Practice (DNP) project will focus on quality improvement by increasing nursing compliance with care plan activation, personalization, and implementation. Care plan implementation requires the nurse to consolidate the hospital's expectations when caring for patients with impaired skin integrity with the patient's risk factors, potentially decreasing the number of HAPIs at the project site. 
Reducing the HAPI rate through care plan implementation will address all three dimensions of the Institute of Healthcare Improvement's (2021) Triple Aim. By tailoring patient care using specific risk factors, patients will potentially experience an increase in the quality of their care and decrease their chance of suffering from a painful HAPI. Population health will also improve through improved allocation of resources. HAPIs are not quickly or easily treated. Patients who develop HAPIs potentially have an increased length of stay and require wound care after discharge. The resources used by these patients could benefit others in the community, primarily by freeing up space in inpatient units. By reducing the cost burden for the project site on non-reimbursable care, the per capita cost of health care will decrease, and the hospital can direct the allocation of those funds to other programs.
One of Healthy People 2030 objectives is to reduce the rate of pressure-ulcer-related hospital admissions among older adults (Office of Disease Prevention and Health Promotion, n.d.). This project aligns with this objective by reducing the number of HAPIs acquired in the hospital, leading to fewer pressure-ulcer-related hospital admissions among older adults.
Currently, there are no national benchmarks for HAPI rates or care plan use in the inpatient setting. Metrics and data available through Epic, the electronic medical record system at the project site, in addition to the data collected through monthly skin surveys conducted by the inpatient skin, wound, and ostomy team, are utilized in this project.
Problem Statement 
	A large number of HAPIs occur at the project site annually, costing the hospital several million dollars. The nursing staff is not adequately activating, personalizing, and implementing care plans for patients with impaired skin integrity risk and those who require wound care.
Purpose Statement
The purpose of this project aims to improve the rate of wound care and impaired skin integrity care plans utilized by nursing and reduce rates of hospital-acquired skin breakdown.
Section II. Evidence
Literature Review
A literature review was conducted to determine what interventions have been successful in reducing HAPId. PubMed and the Cumulative Index to Nursing and Allied Health Literature (CINAHL) were searched using the phrases "hospital-acquired pressure injury," "reduction," and "care plan." See Appendix A for a detailed table exhibiting the literature search for this project. The search results were limited to information published in the last five years and published in English. This literature review yielded different types of information related to HAPI'. Articles that discussed the treatment of HAPIs  centered around machinery/equipment that is not present at the project site, studies that took place in the outpatient or community setting, and studies that focused on pediatric or neonatal patient populations were excluded. Only studies at least an evidence level IV, which includes case reports, case control studies, cohort studies, systematic reviews, and meta-analyses, or above and pertain to HAPI prevention for inpatient adults were included. After applying the inclusion and exclusion criteria, each article was read in its entirety to determine if the information was pertinent to this project. In total, 10 articles were retained for further review. Appendix B provides an overview of the 10 articles utilized in this literature review.
Current State of Knowledge
The literature currently supports the presence of pressure injury prevention bundles to reduce HAPI rates (Gaspar et al., 2019; Alshahrani & Middleton, 2021; Stains et al., 2021). These bundles have been recommended by the Agency for Healthcare and Research Quality and include three essential items: comprehensive skin assessments, standardized pressure ulcer risk assessment, and care planning/implementation (Agency for Healthcare Research and Quality, 2014). Skin assessments should occur by nursing staff at least once a shift, with their head-to-toe patient assessment, which is a standard for the project site. Many hospitals currently utilize the Braden scale or Norton scale for pressure injury risk assessment (Agency for Healthcare Research and Quality, 2014). These tools use patient data to assign patients a risk level for HAPI development. The Norton Scale predates the Braden Scale, but both use a risk scoring in various categories to predict the risk of HAPI development. The Braden Scale (Appendix C) uses sensory perception, moisture, activity, mobility, nutrition, and friction & sheer, which is more descriptive than the Norton Scale (Agency for Healthcare Research and Quality, 2014). There is a copy of the Braden Scale in Appendix C. The Norton Scale uses physical condition, mental condition, activity, mobility, and incontinence (Agency for Healthcare Research and Quality, 2014). The project site utilizes the Braden Scale. 
Nurses enact pressure injury prevention measures based on these scores, their findings from the comprehensive skin assessment, and their clinical judgment (Agency for Healthcare Research and Quality, 2014).  Pressure injury prevention measures are well researched and have become standard in hospitals throughout the United States. These interventions include frequent repositioning, appropriate support surface, adequate device care, adequate nutrition, moisture management, and early mobilization (Gaspar et al., 2019; Alshahrani & Middleton, 2021). A comprehensive pressure injury prevention guideline set by the project site is included in Appendix D.  
Current Approaches to Solving Population Problem
Many reviewed studies focus on staff reeducation and reinforcing the need for pressure injury prevention measures (Gaspar et al., 2019; Alshahrani & Middleton, 2021). Issacs et al. (2021) saw a dramatic reduction in HAPI rates through a program that solely enhances the nursing staff's education related to comprehensive skin assessments and develops the interdisciplinary team. This study designated several nurses on each unit to act as "champions" who served as a guide and resource to other nurses for questions related to skin breakdown and pressure injury risk. The nurses identified as champions also surveyed patients on the unit, ensuring the bedside nurses utilized the prevention measures appropriately, such as routine repositioning, moisture management, and low air loss bed surfaces. Their certified wound care nurses also held small education sessions with nursing staff on their units about pressure injury prevention and staging (Issacs et al., 2021). In addition to staff reeducation, they also focused on quality reporting and made that data available to bedside staff (Issacs et al., 2021).	
Sheih et al. (2018) decreased HAPI rates on their unit by 67% by placing a "pink slip" that stated the patient was at high risk for pressure injury on the patient's whiteboard. Sign placement was controlled by the nurses and was based on the pressure injury risk assessment score, which was the Braden scale. Reeducation about the importance of pressure injury prevention and encouragement to utilize the visual aids were provided to bedside nursing staff. No new pressure injury prevention interventions were introduced; staff was just encouraged to use the interventions already in place.	
Prophylactic sacral dressings are noted to decrease HAPIs related to shearing (Padula, 2017). This intervention was not typically included in many pressure injury bundles because the cost of the dressing can be prohibitive. Padula (2017) found that not only did sacral HAPIs decrease when prophylactic sacral dressings were stocked in the hospital, but they resulted in a complete return of investment in less than a year. 
Evidence to Support the Intervention
While there is little to no information about the benefit of care plan use in HAPI reduction, interventions focused on increasing staff awareness of HAPI risk factors and appropriate prevention measures have proven beneficial in several studies. The project site has a pressure injury prevention bundle that includes routine comprehensive skin assessments, standardized pressure ulcer risk assessment through the Braden scale, and pressure injury prevention measures that nurses are expected to follow based on the patient's clinical picture (see Appendix D). The Braden scale is a risk assessment tool that requires the nurse to score the patient in six pressure ulcer development risk factor categories- sensory perception, moisture, activity, mobility, nutrition, and friction & sheer (Bergstrom et al., 1987). Interventions can then be put into place based on deficits identified by these subscores. Lower scores correlated to a higher risk of HAPI development. This scale is built into the EHR at the project site and it is  the policy that all patients receive a Braden score from their nurses at least every shift. 
The project site communicated a deficit in care plan utilization and requested that this project focus on that intervention. Care plan utilization is an appropriate intervention because visual aids and staff reeducation have proven effective in reducing HAPI rates (Sheih et al., 2018; Issacs et al., 2021). This project will educate nursing staff about the importance of comprehensive skin assessment, pressure injury risk assessment, and pressure injury prevention measures available to them. Care plan utilization will also provide a visual aid to increase compliance with the hospital's pressure injury prevention bundle, decreasing HAPI rates (Shieh et al., 2018). These care plans will include the patient's current skin integrity concerns, their risk factors for skin breakdown, their Braden scale score, and the pressure injury prevention measures that should be included in their care based on those assessments. 
Evidence-Based Practice Framework
	This project will utilize a Plan-Do-Study-Act model of change. The Associates in Process Improvement developed this quality improvement method and first published it in 1996 in The Improvement Guide (Langley et al., 2009). This method allows for a change to be made incrementally (Moran et al., 2021). This is done through planning the intervention, implementing the intervention, studying the effects of that intervention, and making changes based on your observations. Interventions are planned and then carried out. The intervention results are then reviewed, and changes can be made based on the feedback and outcomes. This change model is best suits this project because changing a workflow can be a delicate process. Bedside nursing staff will be responsible for activating, personalizing, and utilizing care plans that guide their implementation of pressure injury prevention measures. This process should make sense to those nurses and aid them in their patient care, not hinder them. Therefore, there should be room to alter the intervention throughout the project.
The first PDSA cycle will begin with staff education and the introduction of a standardized care plan. Further PDSA cycles will revolve around alterations to care plan utilization, and feedback will be based on verbal or written feedback from the nurses. Throughout implementation, qualitative data about potential barriers to care plan utilization will be collected. This qualitative data will guide changes to the standardized care plan. They will result in additional PDSA cycles to make the care plan utilization process easy for staff.
Ethical Consideration & Protection of Human Subjects
This writer completed Collaborative Institutional Training Initiative (CITI) modules and received formal education on the Institutional Review Board (IRB) approval process to ensure that the project is equal to all participants and does not present any ethical concerns. All projects that involve human research require IRB approval. As the project site is connected to a university, the IRB presiding over approvals is the University and Medical Center IRB. The University and the project site require quality determination forms before project implementation. Both documents were completed and designated this project quality improvement, not research, so formal IRB approval is unnecessary. 
CITI modules provide participants with the knowledge to carry out their research or quality improvement measures safely and ethically through discussion about informed consent, IRB rules/regulations, and vulnerable populations. Protecting patients from harm is central to the mission of this project. HAPIs are almost always preventable through attentive nursing care. While there are occasional patients who fall into a protected patient category on the unit this project will be completed on, such as prisoners and teenagers, this project will not endanger them, as there is no potential for harm. Every patient on the project site unit will be included in the quality improvement intervention, so it is equitable to all. Care plan utilization and pressure injury prevention is an expectation for nursing staff at the project site. This project aims to improve compliance with these expectations. For these reasons, this project is deemed quality improvement and not research.
Section III. Project Design
Project Site and Population 
	This project will take place at a major medical center. The medical center is a 974-bed facility (Vidant Health, 2021). It is linked with a large university and is a teaching hospital for health professionals in many different fields. The project site is a level one trauma center for 29 counties in Eastern North Carolina, meaning they can provide care to the most seriously injured patients from admission to rehabilitation and discharge.  
Description of the Setting
	This project will occur in the Surgical Intensive Care Unit (SICU), a 24-bed inpatient unit at the project site. The SICU takes care of acutely ill post-surgical, trauma, renal transplant, and pancreas transplant patients. These patients are often critically ill and unstable, requiring maximum support for breathing, circulation, nutrition, and the clearing of waste products. The SICU provides complex treatments like extracorporeal membrane oxygenation, continuous renal replacement therapy, massive transfusion, and bedside surgery.
Common patient presentations include gunshot wounds, stabbings, incarcerated hernias, small bowel obstructions, motor vehicle collisions, soft tissue infections, renal/pancreas transplants, and traumatic brain injuries. While they primarily provide care to nonvulnerable adults, the SICU also provides care to prisoners, pregnant/postpartum women, and pediatric trauma patients 15 years of age and older. The SICU is an ideal site for this project because they routinely lead the site in the number of HAPIs per fiscal year, including both positional and device-related HAPIs.
Description of the Population
	The population of patients served at this medical center varies widely. The facility is located in a quickly growing, urban city surrounded by some of the poorest counties in North Carolina- most of the 29 counties in the service area have poverty rates greater than 20% (Poverty USA, 2021). As of 2019, 63.8% of the population of Eastern North Carolina identifies as white, 30.7% as black, and 9.6% as Hispanic or Latino (Pitt County Health Department et al., 2019). Eight Native American tribes also reside in this area. 15.6% of adults are older than 65, and 50.8% of citizens identify as women. 87.2% of the population has health insurance.
           The top three causes of mortality are cancer, heart disease, and cerebrovascular diseases (Pitt County Health Department et al., 2019). Due to many of these counties' rural, impoverished nature, there is a lack of primary care options. A lack of primary care options results in the community having access to fewer health promotion and prevention strategies, such as routine screenings. As a result, mortality rates for cancer, heart disease, cerebrovascular diseases, diabetes, kidney disease, and septicemia are higher in this population than the state average (Pitt County Health Department et al., 2019).
Project Team
	The project team consists of the project lead, the project site champion, and a data collector. A representative from the university is involved throughout the project as a mentor. The project lead is a staff nurse in the SICU, currently unit champion for pressure injury prevention; this includes conducting the unit’s monthly data collection/pressure injury survey. This role includes completing a root-cause analysis for all stage 3, stage 4, and unstageable pressure injuries in the SICU.
The project site champion is the manager of the inpatient skin, wound, and ostomy team at the project site and is a board-certified Wound, Ostomy, and Continence Nurse. They are the key team member from the project site as they oversee all pressure injury data collection, root-cause analyses, quality improvement measures, pressure injury prevention tools, and policies related to pressure injury prevention. 
The last member of the team will assist with the education of staff nurses and data collection. The data collector is a physical therapist, Certified Wound Specialist, Certified Lymphedema Specialist and member of the inpatient skin, wound, and ostomy team. They are the designated clinical resource for skin integrity concerns on the SICU. This provider validates all pressure injuries that develop in the SICU, recommends treatments and goals for wound management, and follows wounds as they progress. 
Project Goals and Outcome Measures 
	The goal of this project is to reduce hospital-acquired pressure injuries through care plan utilization.  This project will use HAPI prevalence rates as the outcome measure, collected monthly at the project site.
Description of the Methods and Measurement
	The first phase of this project is staff education about the importance of care plan use and pressure injury prevention. The education will occur through handouts given to nursing staff during unit rounding on both day and night shifts. A “smartphrase” was created in the electronic health record system. Nurses can utilize this smartphrase to make the care plan personalization process faster. A smartphrase is a shortcut in the EHR that allows users to type a small chain of letters that opens a preset text. This smartphrase will include many of the interventions the hospital requires in their pressure injury prevention bundle, as listed in Appendix D, and a space for special considerations unique to the individual patient, such as devices that require routine care, like nasogastric tubes, cervical collars, and braces (see Appendix E). Smartphrase utilization allows for quick care plan personalization by nurses and can potentially improve compliance with care plan use. The nursing staff will receive a small, laminated badge card as a reminder to utilize care plans and the smartphrase for their patients daily (see Appendix F).	
After staff education, unit rounding will occur at random intervals for both day and night shift nurses. The project team will complete these rounds to assess care plan utilization and personalization. If it is discovered that a nurse has not completed a care plan, reeducation on the need for care plan utilization will then occur. Barriers to their use will also be noted for future PDSA cycles. Potential barriers to care plan utilization may include reluctance towards change, increased charting requirements, and the time required.
	Outcome measurements will include rates of care plan utilization and HAPI prevalence rates in the SICU for a fiscal quarter. These measures will be compared to previous fiscal quarters, where there was no implementation of care plan use. HAPI prevalence rates are the percentage of pressure injuries per the number of patients on the unit. Prevalence rates are available monthly and are acquired through monthly prevalence studies, where every patient on the unit is thoroughly checked for skin breakdown from head to toe.
Discussion of the Data Collection Process
	Data collection will occur in several ways. The project team will gather qualitative data on care plan personalization and utilization. Qualitative data will be collected through a survey given to the nursing staff and interviews. The surveys will be distrubuted at the beginning of every month, and submissions can be anonymous. An example of the survey given to the nurses is in Appendix G. The surveys will be collected and recorded at the end of that week. The surveys will be collected and recorded at the end of that week. The goal is to have at least ten surveys collected each month. The project team will interview the nursing staff and record feedback throughout the implementation process. Qualitative data collected from both sources will then be used to assess potential improvements to the project and potentially create additional PDSA cycles.
           Quantitative data related to pressure injury rates will be available through the EHR system and monthly prevalence rounding/data collection. The quantitative data points used in this project will be HAPI prevalence rates and care plan utilization rates. A baseline rate will be obtained using data from the previous fiscal quarter. After implementation, that data will then be compared to the HAPI prevalence and care plan utilization rates. 
           HAPI prevalence rates are collected monthly. Care plan utilization rates will be collected through a weekly manual review of the patient’s charts. This data is kept by the skin, wound, and ostomy team at the project site and the project lead. No patient identifiers will be collected or saved with this data or utilized in this project.
Implementation Plan
Implementation begins with staff education. Staff education rounding will include the introduction of the smartphrase and instructions to utilize this smartphrase. The project lead will conduct staff education through 10 to 15-minute sessions focusing on a description of the project, current HAPI trends on the unit, pressure injury prevention methods, hospital expectations, care plan utilization, and smartphrase utilization. During these sessions, handouts will summarize the education session and act as a visual aid and reminder for the nurses. The laminated badge cards will also be provided to remind the nurses of the smartphrase and how to use it. Education sessions will take place on day and night shifts, during the week and on weekends. This variety of times will ensure that all nurses will be engaged. The goal is for 80% of the nurses to have an education session before implementation and rounding begin to ensure they are ready to use the provided tools.
Once the staff is equipped with the tools they are expected to use; rounding will occur on the unit for an entire fiscal quarter. Rounding will be completed at least once weekly but maybe completed more often if needed. These rounds will focus on ensuring utilization of the care plan and staff reeducation for those not compliant with their use. If nurses are noncompliant with care plan utilization, they will have reeducation at that time. Immediate reeducation is necessary because the project team can then walk the nurse through the proper utilization of the care plan and smartphrase and the rationale behind using them. These reeducation sessions will also be a way to identify barriers to care plan utilization and may lead to the implementation of another PDSA cycle. 
Surveys will be given at the beginning of every month to collect qualitative data about the project that focuses on the nurse's feelings towards and barriers to care plan utilization. This data will then be used to make changes to the project and potentially create additional PDSA cycles. Final data collection will occur at the end of the fiscal quarter. HAPI prevalence rates during the fiscal quarter will be compared to HAPI prevalence rates before project implementation to identify if care plan utilization will decrease rates of HAPI development. Timeline
	Project planning began in January 2021 with initial discussions with the management teams of the SICU and the project site. Once the project’s goal was clear and defined, a literature review took place in July 2021 and continued through October 2021. The smartphrase, laminated badge cards, and education material were also created during this time.
Implementation of this project will occur from January 2022 until March 2022, which coincides with a fiscal quarter at the project site. Staff education will occur in the first two weeks of January 2022. Weekly rounding will start on the third Monday in January and continue until the last day of March. Final data collection and analysis will occur in April 2022. Dissemination of findings will occur in June-July 2022
Monthly prevalence studies are conducted throughout the project site on the third Wednesday of every month. Surveys will be given out on the first Friday of every month, and a folder will be available for anonymous submissions in the staff breakroom for one week. See Appendix H for a visual of the project timeline.
Section IV. Results and Findings
Results
Care Plan Utilization
	Care plan utilization varied throughout the project. Forty-three of the fifty five nurses on the unit received one-on-one education about the purpose of the project, pressure injury prevention, and care plan utilization. Overall, 57% of patients had a care plan activated and 40% had a care plan that was both activated and personalized. There was a slow uptake of care plan utilization at the project site. There were improved utilization rates following PDSA cycle implementation, as seen in Figure 1. There was a decrease in care plan utilization during the last PDSA cycle, which correlates to the change in the EHR system. 

Figure 1
Rates of Care Plan Utilization Throughout PDSA Cycles








Note: Both care plan activation and personalization improved after PDSA cycles.

Pressure Injury Development
	Pressure injury prevalence at the project site decreased during project implementation. This reduction in pressure injury prevalence is present despite increasing rates at the system level.
	Three pressure injuries occurred throughout project implementation. Only one HAPI occurred after education with nursing staff began. This is a significant decrease in HAPI’s from the last several fiscal years. Figure 2 outlines the rates of HAPI’s at the project site during the project and for the same period of time the past three fiscal years.


Figure 2
HAPI Rates on the SICU Per Fiscal Year

	
Qualitative Feedback
	Anonymous surveys were collected monthly to evaluate for qualitative feedback. There was poor participation from staff, with only five surveys being collected throughout project implementation.  Qualitative feedback was collected during unit rounding and recorded.
	Responses focused on the resistance to change, feelings of burnout from the required amount of charting, and inability to complete the pressure injury prevention methods due to lack of support staff.
	Identified barriers to care plan utilization included staff burnout, resistance to change, and high patient acuity. All of the nurses interviewed reported feeling like there are high expectations related to charting, limiting the amount of time they can provide patient care. They reported feeling like adding more charting requirements will worsen pressure injury prevalence by reducing the time to complete pressure injury prevention measures.   
Discussion of Major Findings
In this project, there was a decrease in pressure injury prevalence at the project site with increased care plan utilization. This change is present despite the increased pressure injury prevalence at the hospital level. 
It was difficult to get nurses to utilize the intervention initially. This is evident in the low rates of care plan utilization at the beginning of project implementation. However, as the project continued, utilization became more consistent. In-person education, where the nurse is walked through the entire process for care plan utilization, provided the most improvement in utilization rates.
Section V. Interpretation and Implications
Costs and Resource Management
The cost of this project is very minimal. The care plan system is built into the EHR and  there is currently a pressure injury prevention policy at the facility. Utilization of the care plan system and adherence to the pressure injury prevention policy is an expectation of nursing staff already. This project reinforced the expectations of nursing staff. 
Should this project be replicated, the cost to the site would be limited to the salary of the nurse or nurses responsible for education of unit staff and rounding. The current hourly wage of a staff nurse at this facility is approximately $24.75 per hour. Approximately 4 hours were invested in this project per week. This would total $99 in cost for the facility weekly. However, as this project continues, less time will be required to maintain the project. Badge cards depicting a verbal cue to encourage care plan utilization are optional, but also inexpensive. It cost $11.56 to create the 75 badge cards utilized in the project, which equates to $0.15 per badge card.
Implications of the Findings
This project suggests that increasing the nurse’s awareness of their patient’s needs related to pressure injury prevention alone can decrease HAPI rates. The potential implication for this is very large as pressure injury prevention is one of many indicators of nursing quality linked to reimbursement. Similar low-cost interventions related to quality indicators have the potential to save hospitals a lot of money while decreasing adverse patient outcomes, such as pain, infection, increased length of stay, and even death.
Sustainability 
Because this project utilizes features that already exist in the EHR and encourages nursing staff to do something they are expected to be doing anyway, this project is very sustainable. The low cost of project implementation also improves sustainability.
To replicate this project on other units or hospital-wide, staff education would be required. I would suggest the project lead designate key members of the nursing staff on each unit to act as a point person for their unit. There should be multiple point people, and at least one for day shifts and one for night shifts. This point person would be responsible for education of the nurses on their unit and periodic rounding and review of charts to ensure that utilization is occurring.
Dissemination Plan 
	Dissemination will begin with a project presentation at the University level. Project results will also be presented at the project site during their system-wide event that showcases QI projects completed at the facility. This project will be presented in poster form to hospital admistrators, fellow nurses, and community members. There will be time allotted for questions.
There are also plans to submit the findings of this project to the Journal of Wound, Ostomy, and Continence Nursing for publication.
Section VI. Conclusion
Limitations and Facilitators
	There were several limitations identified throughout the project implementation. The size of the sample population was small. While the this is a 24-bed unit, the average patient census during project implementation was 16. A small population can greatly affect HAPI prevalence rates.
During implementation, there were periods of high patient acuity. This affected compliance with care plan utilization because the nurses were more concerned with preforming life-saving interventions and charting critical information.
	COVID-19 has caused nursing shortages and staffing issues. Many nurses are experiencing burnout and compassion fatigue as a result. This could contribute to the difficulty in getting nurses to utilize the intervention.
One barrier, which was not anticipated, was an overhaul of the care plan feature that was part of an update to the Electronic Health Record system. This changed the process of documenting care plans slightly, but just enough that the education and support materials provided to bedside nursing staff were rendered unusable and inaccurate. This occurred at approximately 12 weeks into the project and significantly decreased care plan utilization rates. There was no prior warning of upcoming upgrades to the EHR and was not prepared to create new badge cards or reeducate the nursing staff. Despite this unforeseen issue and decrease in compliance, outcome measures remained positive.
Several facilitators were identified throughout project implementation. These facilitators include working closely with staff to improve outcome measures, unit rounding to address noncompliance and provide timely reeducation, and utilization of the unit council to discuss current project findings and get buy-in from nurses who influence the unit.
Recommendations for Others
This project is ideal to be replicated on other sites. It can easily be copied, as EPIC is a widely used EHR system, and most hospitals already have their own pressure injury prevention guidelines. This project is also sustainable, with the minimal cost associated with implementation.
To replicate this project, selecting  three or four nurses to be responsible for the initial education of staff members and unit rounding would be benefitial. These nurses should be from varying shifts so that all nurses on the unit are included in the intervention. After the initial education of staff members, the number of nurses needed can be reduced. 
Recommendations for Further Study
	This project creates many questions for further study. The patient population at the project site included critically ill post-operative and trauma patients. It would be interesting to find out if there are similar results with different patient populations.
 Data collection could be broken down further and include pressure injury prevention measures.  For example, it may be beneficial to identify what measures were completed more regularly or if nursing staff is more complaint with nutrition supplementation as a result of project implementation. 
Final Thoughts
Overall, this project and findings are consistent with the data acquired from my literature review- bringing nurses’ attention to the pressure injury prevention measures they should be completing resulted in decreased HAPI development.
This project is low cost, utilizes systems already in place, sustainable and requires little manpower to replicate and maintain, and is easily reproducible. Hospitals have the potential to save millions of dollars in non-reimbursable care with HAPI reduction. Patients also benefit, as HAPI can lead to pain, increased length of stay, increased risk of infection, and death.
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Appendix C
An Example of the Braden Scale
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Appendix D
Pressure Injury Prevention Guidelines from Project Site
Pressure Injury Prevention Measures for ALL Patients
· Skin swarm/assessment on admission to hospital, admission to the unit, and post-procedure
· Skin assessment included with bedside shift report
· Incorporation of pressure ulcer prevention strategies in hourly rounding
· Multidisciplinary rounds and use of daily goal sheet
· Braden assessment: on admission, every shift, change in patient level of care
· Apply lotion to patient after baths
· Device care q shift or more frequently, as appropriate
· Limit time when up in chair to 1-2 hours per episode
· Encourage patient to sleep with their HOB 30, unless contraindicated
· Limit layers on bed
· Offer toileting at least q2 hours
· If unable to get to bathroom, encourage use of bedside commode or urinal
· If bedpan needed, limit time to 15 minutes
· Ensure dietary recommendations are being followed
· Provide Pressure Ulcer Patient Family Education from Krames to patients and families

Individualized Braden Sub-Score Interventions
Sensory Perception
· Subscore 4: Monitor ability to respond meaningfully to pressure related discomfort
· Subscore 1, 2, or 3: 
· Float heels off bed at all times
· Place pillows between bony prominences
· Protect extremities with decreased sensation from injury
· Monitor skin under medical devices

Moisture
· Subscore 4: No underpad in bed, monitor and minimize exposure to moisture
· Subscore 3: 
· Extrasorb underpad
· Fecal/urinary incontinence: cleanse patient with cleanser and apply moisture barrier
· Identify potentially reversible causes of incontinence
· Subscore 1 or 2:
· Extrasorb underpad
· Fecal/urinary incontinence: cleanse patient with cleanser and apply moisture barrier
· If excessive fecal incontinence (defined as 3 or more episodes of liquid or semi-liquid stools in a 24 hour period) has not responded to previous interventions, consider use of fecal pouch then fecal management system
· Prior to insertion of fecal management system, review contraindications, insertion, and management guidelines
· Low Air Loss Bed
· Use positioning system pads only with positioning system
· For skin folds, use Interdry Ag

Activity
· Subscore 4: Monitor, maintain ambulation. Encourage ambulation outside room two times a day
· Subscore 3: 
· Encourage and assist with ambulation as needed
· Consider use of cushion when up to chair
· Boost in chair q1 hour or more often; Encourage patient to shift weight q15 minutes
· Maximum 1-2 hours in chair at a time
· Consider PT/OT evaluation if change from prior level of functioning 
· Subscore 2:
· Assist to chair as needed
· Use cushion when up to chair
· Boost in chair q1 hour or more often; Encourage patient to shift weight q15 minutes
· Maximum 1-2 hours in chair at a time
· Position patient to prevent shear using pillows under extremities and ensuring feet are supported on floor when fully upright
· Consider PT/OT evaluation if change from prior level of functioning 
· Subscore 1:
· Use cushion when up to chair
· Use mobility subscale to determine repositioning schedules
· Progressively increase activity as tolerated, unless contraindicated

Mobility
· Subscore 4: Monitor ability to control body position
· Subscore 3: 
· Assist as needed for ADLs
· Encourage patient to assist with repositioning
· Reposition q2 hours
· 30 lateral turns, stay off bony prominences, use pillows or turn wedges
· Float heels at all times
· Consider PT/OT evaluation if change from prior level of functioning
· Subscore 1 or 2:
· Assist as needed for ADLs
· Encourage patient to assist with repositioning
· Reposition q2 hours, Consider supplementing with more frequent small shifts
· 30 lateral turns, stay off bony prominences, use pillows or turn wedges
· Inspect skin over bony prominences with each repositioning, any redness should disappear before repositioning on that bony prominences
· Float heels at all times
· Consider PT/OT evaluation if change from prior level of functioning
· Low Air Loss Bed

Nutrition
· Subscore 4: Monitor and maintain adequate nutritional intake
· Subscore 3: Encourage/assist patient with meals as needed
· Subscore 1 or 2: 
· Check to ensure Dietary Consult has been completed and recommendations are being followed
· For patients on a PO diet, document PO intake of food on meal trays
· Encourage/assist patient with meals as needed

Friction and Shear
· Subscore 3: Monitor, maintain ability to move without friction or shear
· Subscore 1 or 2: 
· Limit HOB to no more than 30 degrees, unless contraindicated
· Use sheet or positioning device to assist repositioning
· Use assistive devices to assist with movement
· On bony prominences use lotions or foam or hydrocolloid dressings











Appendix E
The Smartphrase Used in the Care Plans

Typing .sicuHAPI in the care plan with automatically put this phrase in:

My patient will need these dressing changes this shift:
I need to monitor and provide device care for these devices:
I need to administer         packs of protein during my shift.

This shift, I will perform the following pressure injury prevention measures:
· Complete a skin assessment and Braden score on this patient at the beginning of my shift and if they are off the unit for more than 1 hour
· Reposition my patient every 2 hours in bed using 30 lateral turns with turning wedges
· Low air loss bed
· Reposition my patient every 1 hour in the chair, and use a pressure redistributing cushion
· Check dietary recommendations and ensure all supplements (prosource, juven, etc.) are given
· Cleanse patient with cleanser and apply moisture barrier cream promptly after episodes of incontinence
· Float the patient’s heels completely off the bed
· Use pillows to pad bony prominences
· Limit layers on the bed
· Offer toileting at least Q2 hours
· Encourage the use of the bedside commode or urinal
· Encourage and assist with ambulation or mobility out of the bed
· Use sacral foam dressings to prevent shearing








Appendix F
Laminated Badge Card for Visual Aid

Front-


LET’s
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HOSPITAL ACQUIRED PRESSURE INJURIES





HOSPITAL ACQUIRED PRESSURE INURIES










Back-

Steps:
1. Activate the Skin Integrity Care Plan
2. Insert the smartphrase .sicuHAPI
3. Make the care plan patient-specific
4. Follow the plan during your shift
5. At the end of the shift, reassess and chart if you met your goals











Appendix G
The Survey Used to Collect Qualitative Data about Nurses’ Experience with Care Plan Utilization and Smartphrase Use


























Appendix H
Project Implementation Timeline














% of Care Plans Activated	
Beginning	Cycle 1	Cycle 2	Cycle 3	13	61	68	66	% of Care Plans Personalized	
Beginning	Cycle 1	Cycle 2	Cycle 3	8	42	54	43	
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Date of Search Database Key Word Searches Limits # of Citations 
Found / Kept



Rationale for  Inclusion / Exclusion (include rationale for 
excluding articles as well as for inclusion)



7/15/21 PubMed Hosptial Acquired Pressure 
Injuries AND reduction 5 year period, English language 48 found/10 kept



One article excluded because it spoke about cost reduction in New Zeland Hosptials, 
others exlcuded if they were about specific devices not available to VMC, several 
articles excluded because they referred to children/neonates; kept articles directly 
related to HAPI reduction programs and areas of interest to promote pressure injury 
prevention



7/21/21 PubMed
Hosptial Acquired Pressure 
Injury AND care plan 5 year period, English language 10 found/ 1 kept



Excluded- 2 articles referred to pediatric or neonatal patient populations, 2 articles 
were previously found, 1 did not have applicable findings,2 did not have helpful 
data. Kept meta-analysis of pressure injury prevention interventions



7/23/21 PubMed
Pressure Injury AND care plan 
AND nursing 5 year period, English language 15 found/0 kept



Excluded- 2 articles referred to pediatric or neonatal patient populations, 5 were not 
related to the topic at all,  7 articles were previously reviewed, 1 article discussed 
treatment of HAPI and not prevention; Kept none- no new useful articles found.



7/27/21 CINAHL complete



Pressure ulcer AND care plan 
AND prevention 5 year period, English language 178 found/0 kept



Excluded 154 articles by reviewing the title- many excluded because they did not 
address inpatient adults, many were excluded for not being about pressure injury 
prevention at all, many were excluded for being about treatment and not 
prevention. After initial review, 14 articles were left. Articles kept pertained to 
pressure injury prevention measures in the adult inpatient population. 3 of these 
articles were repeated from articles already found and in use. None of the remaining 
11 articles were related to pressure injury prevention programs like this project
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pressure injury prevention measures in the adult inpatient population. 3 of these 
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11 articles were related to pressure injury prevention programs like this project
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Authors Year Pub Article Title Theory Journal Purpose and take home message
Design/Analysis/L
evel of Evidence



IV DV or Themes concepts 
and categories 



Instr. Used
Sample 



Size
Sample method



Subject 
Charac.



Comments/critique of the article/methods GAPS



Shieh, 
Berringer, 
Pantoja, 
Resureccio
n, Rainbolt, 
Hokoki



2018 Dramatic Reduction in 
Hosptial-Acquired 
Pressure Injuries 
Using a Pink Paper 
Reminder System



Journal of  
Education



To determine if posting a sign in 
the patient's room designating 
them at high skin integrity risk 
will reduce HAPI rates



Level IV- QI 
project



IV: HAPI rates



DV: "pink slip" signage in 
patient's rooms who are 
designated at high risk



Braden Score with 4 additional 
"pink slip" items, which account for 
age, albumin level, and patinet's 
current skin



All adult 
patient's at 
2 hosptials 
were 
screened in 
the time 
period; no 
specified 
sample



A champion 
physican utilized 
the EHR to 
screen for adults 
at risk, those 
adults 
automatically 
received the 
intervention.



Adults that 
meet high 
skin 
integrity 
risk criteria 
per Braden 
and 
additional 4 
criteria



The initiation of the "pink slips" at bedside resulted in a 67% 
reduction in HAPI rates.
This QI project did not create a new tool or process, just 
used measures already recommended. Just brought 
attention to high risk patients.



Al- Otaibi, 
Al-
Nowaiser, 
Rahman



2019 Reducing hosptial-
acquired pressure 
injuries



BMJ Open 
Quality



To reduce HAPI rates by 
reeducating/reinforcing the 
importance of proper risk 
assessment and pressure injury 
prevention measures with 
nursing staff



Level IV- QI 
Project



IV: HAPI rates



DV: staff reducation, 
order sets in EHR, daily 
audits and feedback with 
staff 



Braden Score and Norton risk 
assessment tool



Adult 
patinents at 
this facility



All adult 
patient's at this 
facility were 
screened and had 
skin assessments



All 
inpatient 
adults



Within a week of reeducating staff on the skin risk 
assessment tool and pressure injury prevention measures, 
HAPI rates dropped from 7.5% to 1.2%.                             
This project only utilized measures already in place and 
evidence-based interventions already recomended.       
Limitations: Long term data was not shared- did this create 
a long term benefit? 



Gupta, 
Shiju, 
Chacko, 
Thomas, 
Abas, 
Savarimuth
u, Omari, 
Al-Balushi, 
Jessymol, 



2020 A quality 
improvement 
programme to reduce 
hosptial-acquired 
pressure injuries



BMJ Open 
Quality



To reduce HAPI rates by 
providing nursing staff with 
reducation, a new bundle tool, 
and a visual aid to promote 
pressure injury prevention 
measures



Level IV- QI 
project



IV: HAPI rates



DV: staff reducation, new 
skin integrity bundles, 
visual aid posted in 
rooms to remind staff of 
need for PIP



SSKIN Bundle, clock visual aid, 
stickers on white board signifying 
patient at increased risk of HAPI



Adult 
patients at 
this facility



All adult 
patient's at this 
facility were 
screened, had 
skin 
assessments, and 
were given these 
interventions



All 
inpatient 
adults



There was a 83.4% reduction in HAPI incidence. The 
results have been sustained for >4 years. This team created 
a bundle for pressure injury prevention interventions 
because there was not one prior. 



Hyun, 
Moffatt-
Bruce, 
Cooper, 
Hixon, 
Kaewprag



2019 Prediction model for 
hospital-acquired 
pressure ulcer 
development: 
retrospective cohort 
study



JIMR 
Medical 
Informatics



To determine if multiple logistic 
regression with ICU-specific 
predictor variables was suitable 
for ICU HAPI prediction



Level III- 
Retrospective 
Cohort Study



A prediction model was 
developed that used 
patient-specific factors to 
determine risk for HAPI 
development



New prediction model, Braden 
score



12,654 Adult patients in 
the ICU over an 
approximately 4 
year period; 735 
patients did 
develop HAPI 
and 11919 
patients did not



Inpatient 
adults



Patients who developed HAPIs were older, more male, 
heavier, and were on the ventilator longer than the patients 
who did not develop a pressure injury. Risk factors 
identified that are assocaited with HAPI development= age, 
diabetes, length of ICU stay, vasopressor support, and 
ventilator days.                          The Braden scale 
showed better sensitivity than this model but this model 
showed  better predictive value than the Braden scale 
(better for ruling patient's in to being at risk for a HAPI)



Padula 2017 Effectiveness and 
value of prophylactic 
5-layer foam sacral 
dressing to prevent 
hospital-acquired 
pressure injuries in 
acute care hosptials



Journal of 
Wound, 
Ostomy, 
and 
Continence 
Nurisng



To determine the effectiveness 
and value of prophylactic 5-layer 
foam sacral dressings to prevent 
HAPI's



Level III- 
Retrospective 
Cohort Study



IV: HAPI rates



DV: prophylactic use of 5-
layer foam sacral 
dressings



Data from 
38 
academic 
medical 
centers



Reviewed HAPI 
prevalence before 
and after 
implementation 
of prophylactic 
sacral dressings 
at each hosptial



Inpatient 
adults



HAPI rates when the dressings were available were lower 
than when they were not available. Hosptials who paid for 
these dressings at a rate of 1 dressing per paitent made a 
100% return on investement in less than 1 year.



Isaacs, 
Pinhasov, 
Oropallo, 
Brennan, 
Rao, 
Landis, 
Agrell-
Kann, Li



2021 An interdisciplinary 
team approach to 
decrease secral 
hosptial-acquired 
pressure injuries: A 
retrospective cohort 
study



Wound 
Manageme
nt & 
Prevention



To assess changes in the yearly 
incidence of sacral HAPIs before 
and after implementation of a 3-
pronged interdisciplinary 
intervention to reduce HAPI 
incidence.



Level III- 
Retrospective 
Cohort Study



IV: HAPI rates



DV: implementation of a 
3-pronged intervention



Braden scale All adult 
patients 
admitted 
between 
2010 and 
2017



All adult 
patient's at this 
facility were 
screened and had 
skin assessments



Inpatient 
adults



3-pronged intervention program involving 1) creation of an 
interdisciplinary wound care team, 2) enhanced education 
for nursing staff, and 3) enhanced quality data reporting 
was implemented.                                              Most 
of the focus was on staff reducation, proper skin risk 
assessments, and promotion of pressure injury prevention 
measures



Staines, 
Amherdt, 
Burnand, 
Rotzetter, 
Currat, 
Roux, 
Lecureeux



2020 Impact of a swiss 
pressure ulcer 
prevention 
breakthrough 
collaborative



Journal of 
Evaluation 
in Clinical 
Practice



To assess the reduction of 
HAPI's after the implementation 
of a mutlimodal set of 
interventions related to skin 
integrity



Level IV- Case 
Study



IV: HAPI rates



DV: implementation of 
breakthrough 
collaborative



"breakthrough collaborative" 
approach developed by the IHI, 
Braden scale



All adult 
patients 



All adult 
patient's at this 
facility were 
screened and had 
skin assessments



Inpatient 
adults



This system used a systematic risk assessment, use of a 
prevention bundle, education through e-learning, 
measurement and feedback, patient engagement and 
promotion of a safety culture. Resulted in a 46% reduction 
in HAPI's.



Rong, 
Franco-
Garcia, 
Zhou, 
Heng, 
Akeju, 
Azocar, 
Quraishi



2021 Association of 
nutrition status and 
hospital-acquired 
infections in older 
adult orthopedic 
trauma patients



Journal of 
Parenteral 
and 
Enteral 
Nutrition



to investigate whether nutrition 
status is associated with 
development of hospital-acquired 
infections (HAIs) in older adult, 
orthopedic trauma patients.



Level III- 
Retrospective 
Cohort Study



IV: HAPI rates



DV: nutrition status



Mini Nutritional Assessment 461 All adults who 
met the criteria 
and had all 
available data 
points were 
included in the 
study



Meet the 
following 
criteria- 
>65 years 
old, 
significant 
extremity 
fracture 
requiring 
hospitalizat
ion. No 
other 
significant 
trauma 
burden, not 
admitted to 
an ICU 
initially



Malnutrition was a problem in this patient population. 
Every increase of one increment in the initial mini 
nutritional assessment score was associated with a 13% 
reduction in HAPI risk. Ensuring proper nutrition could be 
important in reducing HAPI's.



Alshahrani, 
Sim, 
Middleton



2021 Nursing interventions 
for pressure injury 
prevention among 
critically ill patients: 
a systematic review



Journal of 
Clinical 
Nursing



To systemically synthesise the 
evidence on the most effective 
nursing interventions to prevent 
pressure injuries among critical 
care patients



Level 1- 
Systematic review



Effectiveness of nursing 
interventions to prevent 
pressure injuries



PRISMA and SWiM 14 studies 4 broad categories of interventions that are the most 
effective for preventing pressure injuries- PI prevention 
bundles, repositioning and the use of surface support, 
prevention of medical-device related pressure injuries, and 
access to expertise                                                      
Nurses are qualified to lead in the prevention of pressure 
injuries in critical care units.



Gaspar, 
Peralta, 
Marques, 
Budri, 
Gaspar de 
Matos



2019 Effectiveness on 
hospital-acquired 
pressure ulcers 
prevention: a 
systematic review



Internation
al Wound 
Journal



To analyze pressure injury 
prevention methods that were 
useful in preventing pressure 
injuries



Level 1- Meta 
analysis



effectiveness of nursing 
interventions to prevent 
pressure injuries



PRISMA and SWiM 26 
studies/pri
mary 
source 
articles



Reminder system in patient care plan, preventative skin 
care, prophylactic dressings, repositioning and early 
mobilization, proper support surfaces, and risk assessment 
tools were benefitial in reducing HAPI rates. Many studies 
focused on staff education as well
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Adults that 

meet high 

skin 

integrity 

risk criteria 

per Braden 

and 

additional 4 

criteria

The initiation of the "pink slips" at bedside resulted in a 67% 

reduction in HAPI rates.

This QI project did not create a new tool or process, just 

used measures already recommended. Just brought 

attention to high risk patients.

Al- Otaibi, 

Al-

Nowaiser, 

Rahman

2019Reducing hosptial-

acquired pressure 

injuries

BMJ Open 

Quality

To reduce HAPI rates by 

reeducating/reinforcing the 

importance of proper risk 

assessment and pressure injury 

prevention measures with 

nursing staff

Level IV- QI 

Project

IV: HAPI rates

DV: staff reducation, 

order sets in EHR, daily 

audits and feedback with 

staff 

Braden Score and Norton risk 

assessment tool

Adult 

patinents at 

this facility

All adult 

patient's at this 

facility were 

screened and had 

skin assessments

All 

inpatient 

adults

Within a week of reeducating staff on the skin risk 

assessment tool and pressure injury prevention measures, 

HAPI rates dropped from 7.5% to 1.2%.                          

 

  

This project only utilized measures already in place and 

evidence-based interventions already recomended.       

Limitations: Long term data was not shared- did this create 

a long term benefit? 

Gupta, 

Shiju, 

Chacko, 

Thomas, 

Abas, 

Savarimuth

u, Omari, 

Al-Balushi, 

Jessymol, 

2020A quality 

improvement 

programme to reduce 

hosptial-acquired 

pressure injuries

BMJ Open 

Quality

To reduce HAPI rates by 

providing nursing staff with 

reducation, a new bundle tool, 

and a visual aid to promote 

pressure injury prevention 

measures

Level IV- QI 

project

IV: HAPI rates

DV: staff reducation, new 

skin integrity bundles, 

visual aid posted in 

rooms to remind staff of 

need for PIP

SSKIN Bundle, clock visual aid, 

stickers on white board signifying 

patient at increased risk of HAPI

Adult 

patients at 

this facility

All adult 

patient's at this 

facility were 

screened, had 

skin 

assessments, and 

were given these 

interventions

All 

inpatient 

adults

There was a 83.4% reduction in HAPI incidence. The 

results have been sustained for >4 years. This team created 

a bundle for pressure injury prevention interventions 

because there was not one prior. 

Hyun, 

Moffatt-

Bruce, 

Cooper, 

Hixon, 

Kaewprag

2019Prediction model for 

hospital-acquired 

pressure ulcer 

development: 

retrospective cohort 

study

JIMR 

Medical 

Informatics

To determine if multiple logistic 

regression with ICU-specific 

predictor variables was suitable 

for ICU HAPI prediction

Level III- 

Retrospective 

Cohort Study

A prediction model was 

developed that used 

patient-specific factors to 

determine risk for HAPI 

development

New prediction model, Braden 

score

12,654 Adult patients in 

the ICU over an 

approximately 4 

year period; 735 

patients did 

develop HAPI 

and 11919 

patients did not

Inpatient 

adults

Patients who developed HAPIs were older, more male, 

heavier, and were on the ventilator longer than the patients 

who did not develop a pressure injury. Risk factors 

identified that are assocaited with HAPI development= age, 

diabetes, length of ICU stay, vasopressor support, and 

ventilator days.                          The Braden scale 

showed better sensitivity than this model but this model 

showed  better predictive value than the Braden scale 

(better for ruling patient's in to being at risk for a HAPI)

Padula 2017Effectiveness and 

value of prophylactic 

5-layer foam sacral 

dressing to prevent 

hospital-acquired 

pressure injuries in 

acute care hosptials

Journal of 

Wound, 

Ostomy, 

and 

Continence 

Nurisng

To determine the effectiveness 

and value of prophylactic 5-layer 

foam sacral dressings to prevent 

HAPI's

Level III- 

Retrospective 

Cohort Study

IV: HAPI rates

DV: prophylactic use of 5-

layer foam sacral 

dressings

Data from 

38 

academic 

medical 

centers

Reviewed HAPI 

prevalence before 

and after 

implementation 

of prophylactic 

sacral dressings 

at each hosptial

Inpatient 

adults

HAPI rates when the dressings were available were lower 

than when they were not available. Hosptials who paid for 

these dressings at a rate of 1 dressing per paitent made a 

100% return on investement in less than 1 year.

Isaacs, 

Pinhasov, 

Oropallo, 

Brennan, 

Rao, 

Landis, 

Agrell-

Kann, Li

2021An interdisciplinary 

team approach to 

decrease secral 

hosptial-acquired 

pressure injuries: A 

retrospective cohort 

study

Wound 

Manageme

nt & 

Prevention

To assess changes in the yearly 

incidence of sacral HAPIs before 

and after implementation of a 3-

pronged interdisciplinary 

intervention to reduce HAPI 

incidence.

Level III- 

Retrospective 

Cohort Study

IV: HAPI rates

DV: implementation of a 

3-pronged intervention

Braden scale All adult 

patients 

admitted 

between 

2010 and 

2017

All adult 

patient's at this 

facility were 

screened and had 

skin assessments

Inpatient 

adults

3-pronged intervention program involving 1) creation of an 

interdisciplinary wound care team, 2) enhanced education 

for nursing staff, and 3) enhanced quality data reporting 

was implemented.                                              Most 

of the focus was on staff reducation, proper skin risk 

assessments, and promotion of pressure injury prevention 

measures

Staines, 

Amherdt, 

Burnand, 

Rotzetter, 

Currat, 

Roux, 

Lecureeux

2020Impact of a swiss 

pressure ulcer 

prevention 

breakthrough 

collaborative

Journal of 

Evaluation 

in Clinical 

Practice

To assess the reduction of 

HAPI's after the implementation 

of a mutlimodal set of 

interventions related to skin 

integrity

Level IV- Case 

Study

IV: HAPI rates

DV: implementation of 

breakthrough 

collaborative

"breakthrough collaborative" 

approach developed by the IHI, 

Braden scale

All adult 

patients 

All adult 

patient's at this 

facility were 

screened and had 

skin assessments

Inpatient 

adults

This system used a systematic risk assessment, use of a 

prevention bundle, education through e-learning, 

measurement and feedback, patient engagement and 

promotion of a safety culture. Resulted in a 46% reduction 

in HAPI's.

Rong, 

Franco-

Garcia, 

Zhou, 

Heng, 

Akeju, 

Azocar, 

Quraishi

2021Association of 

nutrition status and 

hospital-acquired 

infections in older 

adult orthopedic 

trauma patients

Journal of 

Parenteral 

and 

Enteral 

Nutrition

to investigate whether nutrition 

status is associated with 

development of hospital-acquired 

infections (HAIs) in older adult, 

orthopedic trauma patients.

Level III- 

Retrospective 

Cohort Study

IV: HAPI rates

DV: nutrition status

Mini Nutritional Assessment 461 All adults who 

met the criteria 

and had all 

available data 

points were 

included in the 

study

Meet the 

following 

criteria- 

>65 years 

old, 

significant 

extremity 

fracture 

requiring 

hospitalizat

ion. No 

other 

significant 

trauma 

burden, not 

admitted to 

an ICU 

initially

Malnutrition was a problem in this patient population. 

Every increase of one increment in the initial mini 

nutritional assessment score was associated with a 13% 

reduction in HAPI risk. Ensuring proper nutrition could be 

important in reducing HAPI's.

Alshahrani, 

Sim, 

Middleton

2021Nursing interventions 

for pressure injury 

prevention among 

critically ill patients: 

a systematic review

Journal of 

Clinical 

Nursing

To systemically synthesise the 

evidence on the most effective 

nursing interventions to prevent 

pressure injuries among critical 

care patients

Level 1- 

Systematic review

Effectiveness of nursing 

interventions to prevent 

pressure injuries

PRISMA and SWiM 14 studies 4 broad categories of interventions that are the most 

effective for preventing pressure injuries- PI prevention 

bundles, repositioning and the use of surface support, 

prevention of medical-device related pressure injuries, and 

access to expertise                                                      

Nurses are qualified to lead in the prevention of pressure 

injuries in critical care units.

Gaspar, 

Peralta, 

Marques, 

Budri, 

Gaspar de 

Matos

2019Effectiveness on 

hospital-acquired 

pressure ulcers 

prevention: a 

systematic review

Internation

al Wound 

Journal

To analyze pressure injury 

prevention methods that were 

useful in preventing pressure 

injuries

Level 1- Meta 

analysis

effectiveness of nursing 

interventions to prevent 

pressure injuries

PRISMA and SWiM 26 

studies/pri

mary 

source 

articles

Reminder system in patient care plan, preventative skin 

care, prophylactic dressings, repositioning and early 

mobilization, proper support surfaces, and risk assessment 

tools were benefitial in reducing HAPI rates. Many studies 

focused on staff education as well
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		Shieh, Berringer, Pantoja, Resureccion, Rainbolt, Hokoki		2018		Dramatic Reduction in Hosptial-Acquired Pressure Injuries Using a Pink Paper Reminder System				Journal of  Education		To determine if posting a sign in the patient's room designating them at high skin integrity risk will reduce HAPI rates		Level IV- QI project		IV: HAPI rates

DV: "pink slip" signage in patient's rooms who are designated at high risk		Braden Score with 4 additional "pink slip" items, which account for age, albumin level, and patinet's current skin		All adult patient's at 2 hosptials were screened in the time period; no specified sample		A champion physican utilized the EHR to screen for adults at risk, those adults automatically received the intervention.		Adults that meet high skin integrity risk criteria per Braden and additional 4 criteria		The initiation of the "pink slips" at bedside resulted in a 67% reduction in HAPI rates.
This QI project did not create a new tool or process, just used measures already recommended. Just brought attention to high risk patients.
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		Hyun, Moffatt-Bruce, Cooper, Hixon, Kaewprag		2019		Prediction model for hospital-acquired pressure ulcer development: retrospective cohort study				JIMR Medical Informatics		To determine if multiple logistic regression with ICU-specific predictor variables was suitable for ICU HAPI prediction		Level III- Retrospective Cohort Study		A prediction model was developed that used patient-specific factors to determine risk for HAPI development		New prediction model, Braden score		12,654		Adult patients in the ICU over an approximately 4 year period; 735 patients did develop HAPI and 11919 patients did not		Inpatient adults		Patients who developed HAPIs were older, more male, heavier, and were on the ventilator longer than the patients who did not develop a pressure injury. Risk factors identified that are assocaited with HAPI development= age, diabetes, length of ICU stay, vasopressor support, and ventilator days.                          The Braden scale showed better sensitivity than this model but this model showed  better predictive value than the Braden scale (better for ruling patient's in to being at risk for a HAPI)

		Padula		2017		Effectiveness and value of prophylactic 5-layer foam sacral dressing to prevent hospital-acquired pressure injuries in acute care hosptials				Journal of Wound, Ostomy, and Continence Nurisng		To determine the effectiveness and value of prophylactic 5-layer foam sacral dressings to prevent HAPI's		Level III- Retrospective Cohort Study		IV: HAPI rates

DV: prophylactic use of 5-layer foam sacral dressings				Data from 38 academic medical centers		Reviewed HAPI prevalence before and after implementation of prophylactic sacral dressings at each hosptial		Inpatient adults		HAPI rates when the dressings were available were lower than when they were not available. Hosptials who paid for these dressings at a rate of 1 dressing per paitent made a 100% return on investement in less than 1 year.

		Isaacs, Pinhasov, Oropallo, Brennan, Rao, Landis, Agrell-Kann, Li		2021		An interdisciplinary team approach to decrease secral hosptial-acquired pressure injuries: A retrospective cohort study				Wound Management & Prevention		To assess changes in the yearly incidence of sacral HAPIs before and after implementation of a 3-pronged interdisciplinary intervention to reduce HAPI incidence.		Level III- Retrospective Cohort Study		IV: HAPI rates

DV: implementation of a 3-pronged intervention		Braden scale		All adult patients admitted between 2010 and 2017		All adult patient's at this facility were screened and had skin assessments		Inpatient adults		3-pronged intervention program involving 1) creation of an interdisciplinary wound care team, 2) enhanced education for nursing staff, and 3) enhanced quality data reporting was implemented.                                              Most of the focus was on staff reducation, proper skin risk assessments, and promotion of pressure injury prevention measures

		Staines, Amherdt, Burnand, Rotzetter, Currat, Roux, Lecureeux		2020		Impact of a swiss pressure ulcer prevention breakthrough collaborative				Journal of Evaluation in Clinical Practice		To assess the reduction of HAPI's after the implementation of a mutlimodal set of interventions related to skin integrity		Level IV- Case Study		IV: HAPI rates

DV: implementation of breakthrough collaborative		"breakthrough collaborative" approach developed by the IHI, Braden scale		All adult patients 		All adult patient's at this facility were screened and had skin assessments		Inpatient adults		This system used a systematic risk assessment, use of a prevention bundle, education through e-learning, measurement and feedback, patient engagement and promotion of a safety culture. Resulted in a 46% reduction in HAPI's.

		Rong, Franco-Garcia, Zhou, Heng, Akeju, Azocar, Quraishi		2021		Association of nutrition status and hospital-acquired infections in older adult orthopedic trauma patients				Journal of Parenteral and Enteral Nutrition		to investigate whether nutrition status is associated with development of hospital-acquired infections (HAIs) in older adult, orthopedic trauma patients.		Level III- Retrospective Cohort Study		IV: HAPI rates

DV: nutrition status		Mini Nutritional Assessment		461		All adults who met the criteria and had all available data points were included in the study		Meet the following criteria- >65 years old, significant extremity fracture requiring hospitalization. No other significant trauma burden, not admitted to an ICU initially		Malnutrition was a problem in this patient population. Every increase of one increment in the initial mini nutritional assessment score was associated with a 13% reduction in HAPI risk. Ensuring proper nutrition could be important in reducing HAPI's.

		Alshahrani, Sim, Middleton		2021		Nursing interventions for pressure injury prevention among critically ill patients: a systematic review				Journal of Clinical Nursing		To systemically synthesise the evidence on the most effective nursing interventions to prevent pressure injuries among critical care patients		Level 1- Systematic review		Effectiveness of nursing interventions to prevent pressure injuries		PRISMA and SWiM		14 studies						4 broad categories of interventions that are the most effective for preventing pressure injuries- PI prevention bundles, repositioning and the use of surface support, prevention of medical-device related pressure injuries, and access to expertise                                                      Nurses are qualified to lead in the prevention of pressure injuries in critical care units.

		Gaspar, Peralta, Marques, Budri, Gaspar de Matos		2019		Effectiveness on hospital-acquired pressure ulcers prevention: a systematic review				International Wound Journal		To analyze pressure injury prevention methods that were useful in preventing pressure injuries		Level 1- Meta analysis		effectiveness of nursing interventions to prevent pressure injuries		PRISMA and SWiM		26 studies/primary source articles						Reminder system in patient care plan, preventative skin care, prophylactic dressings, repositioning and early mobilization, proper support surfaces, and risk assessment tools were benefitial in reducing HAPI rates. Many studies focused on staff education as well
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BRADEN SCALE – For Predicting Pressure Sore Risk 



Use the form only for the approved purpose. Any use of the form in publications (other than internal policy manuals and training material) or for profit-making ventures requires additional permission and/or negotiation. 



SEVERE RISK: Total score  9     HIGH RISK: Total score 10-12 
MODERATE RISK: Total score 13-14       MILD RISK: Total score 15-18 



DATE OF 
ASSESS  



    



RISK FACTOR SCORE/DESCRIPTION 1 2 3 4 



SENSORY 
PERCEPTION 
Ability to respond 
meaningfully to 
pressure-related 
discomfort 



1. COMPLETELY 
LIMITED – Unresponsive 
(does not moan, flinch, or 
grasp) to painful stimuli, 
due to diminished level of 
consciousness or 
sedation, 



OR 
limited ability to feel pain 
over most of body 
surface. 



2. VERY LIMITED –  
Responds only to painful 
stimuli. Cannot 
communicate discomfort 
except by moaning or 
restlessness, 



OR 
has a sensory impairment 
which limits the ability to 
feel pain or discomfort 
over ½ of body. 



3. SLIGHTLY LIMITED – 
Responds to verbal 
commands but cannot 
always communicate 
discomfort or need to be 
turned, 



OR 
has some sensory 
impairment which limits 
ability to feel pain or 
discomfort in 1 or 2 
extremities. 



4. NO IMPAIRMENT – 
Responds to verbal 
commands. Has no 
sensory deficit which 
would limit ability to feel 
or voice pain or 
discomfort.  



    



    



MOISTURE 
Degree to which 
skin is exposed to 
moisture 



1. CONSTANTLY 
MOIST– Skin is kept 
moist almost constantly 
by perspiration, urine, 
etc. Dampness is detected 
every time patient is 
moved or turned. 



2. OFTEN MOIST – Skin 
is often but not always 
moist. Linen must be 
changed at least once a 
shift. 



3. OCCASIONALLY 
MOIST – Skin is 
occasionally moist, 
requiring an extra linen 
change approximately 
once a day. 



4. RARELY MOIST – Skin 
is usually dry; linen only 
requires changing at 
routine intervals. 



    



    



ACTIVITY 
Degree of physical 
activity 



1. BEDFAST – Confined 
to bed. 



2. CHAIRFAST – Ability 
to walk severely limited 
or nonexistent. Cannot 
bear own weight and/or 
must be assisted into 
chair or wheelchair. 



3. WALKS 
OCCASIONALLY – Walks 
occasionally during day, 
but for very short 
distances, with or without 
assistance. Spends 
majority of each shift in 
bed or chair. 



4. WALKS 
FREQUENTLY– Walks 
outside the room at least 
twice a day and inside 
room at least once every 
2 hours during waking 
hours. 



    



    



MOBILITY 
Ability to change 
and control body 
position 



1. COMPLETELY 
IMMOBILE – Does not 
make even slight changes 
in body or extremity 
position without 
assistance. 



2. VERY LIMITED – 
Makes occasional slight 
changes in body or 
extremity position but 
unable to make frequent 
or significant changes 
independently. 



3. SLIGHTLY LIMITED – 
Makes frequent though 
slight changes in body or 
extremity position 
independently. 



4. NO LIMITATIONS – 
Makes major and 
frequent changes in 
position without 
assistance. 



    



    



NUTRITION 
Usual food intake 
pattern 
 
1NPO: Nothing by 
      mouth. 
2IV: Intravenously. 
3TPN: Total 
parenteral 
      nutrition. 



1. VERY POOR – Never 
eats a complete meal. 
Rarely eats more than 1/3 
of any food offered. Eats 
2 servings or less of 
protein (meat or dairy 
products) per day. Takes 
fluids poorly. Does not 
take a liquid dietary 
supplement, 



OR 
is NPO1 and/or 
maintained on clear 
liquids or IV2 for more 
than 5 days. 



2. PROBABLY 
INADEQUATE – Rarely 
eats a complete meal and 
generally eats only about 
½ of any food offered. 
Protein intake includes 
only 3 servings of meat or 
dairy products per day. 
Occasionally will take a 
dietary supplement 



OR 
receives less than 
optimum amount of 
liquid diet or tube 
feeding. 



3. ADEQUATE – Eats 
over half of most meals. 
Eats a total of 4 servings 
of protein (meat, dairy 
products) each day.  
Occasionally refuses a 
meal, but will usually take 
a supplement if offered, 



OR 
is on a tube feeding or 
TPN3 regimen, which 
probably meets most of 
nutritional needs. 



4. EXCELLENT – Eats 
most of every meal. 
Never refuses a meal. 
Usually eats a total of 4 or 
more servings of meat 
and dairy products. 
Occasionally eats 
between meals. Does not 
require supplementation. 



    



    



FRICTION AND 
SHEAR 



1. PROBLEM- Requires 
moderate to maximum 
assistance in moving. 
Complete lifting without 
sliding against sheets is 
impossible. Frequently 
slides down in bed or 
chair, requiring frequent 
repositioning with 
maximum assistance. 
Spasticity, contractures, 
or agitation leads to 
almost constant friction. 



2. POTENTIAL 
PROBLEM– Moves 
feebly or requires 
minimum assistance.  
During a move, skin 
probably slides to some 
extent against sheets, 
chair, restraints, or other 
devices. Maintains 
relatively good position in 
chair or bed most of the 
time but occasionally 
slides down. 



3. NO APPARENT 
PROBLEM – Moves in 
bed and in chair 
independently and has 
sufficient muscle strength 
to lift up completely 
during move. Maintains 
good position in bed or 
chair at all times. 



     



    



TOTAL 
SCORE 



Total score of 12 or less represents HIGH RISK     



ASSESS DATE EVALUATOR SIGNATURE/TITLE ASSESS. DATE EVALUATOR SIGNATURE/TITLE 



1 /       /  3 /       / 
 



2 /       /  4 /       / 
 



NAME-Last First Middle Attending Physician Record No. Room/Bed 
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BRADEN SCALE

 

– For Predicting Pressure Sore Risk

 

Use the form only for the approved purpose. Any use of the form in publications (other than internal policy manuals and training material) or for profit-making ventures requires additional permission and/or negotiation. 

SEVERE RISK

: Total score  9     

HIGH RISK

: Total score 10-12 

MODERATE RISK

: Total score 13-14       

MILD RISK

: Total score 15-18 

DATE OF 

ASSESS  

       

RISK FACTOR  SCORE/DESCRIPTION  1  2  3  4 

SENSORY 

PERCEPTION 

Ability to respond 

meaningfully to 

pressure-related 

discomfort 

1. COMPLETELY 

LIMITED

 – Unresponsive 

(does not moan, flinch, or 

grasp) to painful stimuli, 

due to diminished level of 

consciousness or 

sedation,

 

OR 

limited ability to feel pain 

over most of body 

surface. 

2. VERY LIMITED –  

Responds only to painful 

stimuli. Cannot 

communicate discomfort 

except by moaning or 

restlessness,

 

OR 

has a sensory impairment 

which limits the ability to 

feel pain or discomfort 

over ½ of body. 

3. SLIGHTLY LIMITED – 

R

esponds to verbal 

commands but cannot 

always communicate 

discomfort or need to be 

turned,

 

OR 

has some sensory 

impairment which limits 

ability to feel pain or 

discomfort in 1 or 2 

extremities. 

4. NO IMPAIRMENT – 

Responds to verbal 

commands. Has no 

sensory deficit which 

would limit ability to feel 

or voice pain or 

discomfort.  

       

       

MOISTURE 

Degree to which 

skin is exposed to 

moisture 

1. CONSTANTLY 

MOIST

– Skin is kept 

moist almost constantly 

by perspiration, urine, 

etc. Dampness is detected 

every time patient is 

moved or turned. 

2. OFTEN MOIST – Skin 

is often but not always 

moist. Linen must be 

changed at least once a 

shift. 

3. OCCASIONALLY 

MOIST

 – Skin is 

occasionally moist, 

requiring an extra linen 

change approximately 

once a day. 

4. RARELY MOIST – Skin 

is usually dry; linen only 

requires changing at 

routine intervals. 

       

       

ACTIVITY 

Degree of physical 

activity 

1. BEDFAST – Confined 

to bed. 

2. CHAIRFAST – Ability 

to walk severely limited 

or nonexistent. Cannot 

bear own weight and/or 

must be assisted into 

chair or wheelchair. 

3. WALKS 

OCCASIONALLY

 – Walks 

occasionally during day, 

but for very short 

distances, with or without 

assistance. Spends 

majority of each shift in 

bed or chair. 

4. WALKS 

FREQUENTLY

– Walks 

outside the room at least 

twice a day and inside 

room at least once every 

2 hours during waking 

hours. 

       

       

MOBILITY 

A

bility to change 

and control body 

position 

1. COMPLETELY 

IMMOBILE

 – Does not 

make even slight changes 

in body or extremity 

position without 

assistance. 

2. VERY LIMITED – 

Makes occasional slight 

changes in body or 

extremity position but 

unable to make frequent 

or significant changes 

independently. 

3. SLIGHTLY LIMITED – 

Makes frequent though 

slight changes in body or 

extremity position 

independently. 

4. NO LIMITATIONS – 

Makes major and 

frequent changes in 

position without 

assistance. 

       

       

NUTRITION 

Usual food intake 

pattern 

 

1

NPO: Nothing by 

      mouth. 

2

IV: Intravenously. 

3

TPN: Total 

parenteral 

      nutrition. 

1. VERY POOR – Never 

eats a complete meal. 

Rarely eats more than 1/3 

of any food offered. Eats 

2 servings or less of 

protein (meat or dairy 

products) per day. Takes 

fluids poorly. Does not 

take a liquid dietary 

supplement,

 

OR 

is NPO

1

 and/or 

maintained on clear 

liquids or IV

2

 for more 

than 5 days. 

2. PROBABLY 

INADEQUATE

 – Rarely 

eats a complete meal and 

generally eats only about 

½ of any food offered. 

Protein intake includes 

only 3 servings of meat or 

dairy products per day. 

Occasionally will take a 

dietary supplement

 

OR 

receives less than 

optimum amount of 

liquid diet or tube 

feeding. 

3. ADEQUATE – Eats 

over half of most meals. 

Eats a total of 4 servings 

of protein (meat, dairy 

products) each day.  

Occasionally refuses a 

meal, but will usually take 

a supplement if offered,

 

OR 

is on a tube feeding or 

TPN

3

 regimen, which 

probably meets most of 

nutritional needs. 

4. EXCELLENT – Eats 

most of every meal. 

Never refuses a meal. 

Usually eats a total of 4 or 

more servings of meat 

and dairy products. 

Occasionally eats 

between meals. Does not 

require supplementation. 

       

       

FRICTION AND 

SHEAR 

1. PROBLEM- Requires 

moderate to maximum 

assistance in moving. 

Complete lifting without 

sliding against sheets is 

impossible. Frequently 

slides down in bed or 

chair, requiring frequent 

repositioning with 

maximum assistance. 

Spasticity, contractures, 

or agitation leads to 

almost constant friction. 

2. POTENTIAL 

PROBLEM

– Moves 

feebly or requires 

minimum assistance.  

During a move, skin 

probably slides to some 

extent against sheets, 

chair, restraints, or other 

devices. Maintains 

relatively good position in 

chair or bed most of the 

time but occasionally 

slides down. 

3. NO APPARENT 

PROBLEM

 – Moves in 

bed and in chair 

independently and has 

sufficient muscle strength 

to lift up completely 

during move. Maintains 

good position in bed or 

chair at all times. 

         

       

TOTAL 

SCORE 

Total score of 12 or less represents HIGH RISK 

       

ASSESS  DATE  EVALUATOR SIGNATURE/TITLE  ASSESS.  DATE 

EVALUATOR SIGNATURE/TITLE 

1 

/       /   

3 

/       / 

 

2 

/       /   

4 

/       / 
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Survey Regarding Care Plan Utilization for HAPI Reduction 
 
 
 



1. Have you been utilizing the care plan and smartphrase?                 YES                    NO 
 
2. Why or why not? 



 
 
 
 



3. What are some barriers to using the care plan and smartphrase? 
 
 
 
 



4. What could improve the smartphrase? 
 
 
 
 



5. Do you feel like using the care plan and smartphrase helps remind you to perform more 
pressure injury prevention measures? 
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- January 3rd, 2022: Start staff education sessions 
- January 7th, 2022: Distribute January surveys 
- January 14th, 2022: Collect January surveys 
- January 17th, 2022: Start weekly unit rounding and staff reeducation 
- January 19th, 2022: Monthly prevalence data collection at project site 
- February 4th, 2022: Distribute February surveys 
- February 11th, 2022: Collect February surveys 
- February 16th, 2022: Monthly prevalence data collection at project site 
- March 4th, 2022: Distribute March surveys 
- March 11th, 2022: Collect March surveys 
- March 16th, 2022: Monthly prevalence data collection at project site 
- March 31st, 2022: Last day for unit rounding and data collection 
- April 1st, 2022- May 31st, 2022: Final data collection and analysis  
- June 1st, 2022- July 31st, 2022: Dissemination of findings 
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