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Abstract
An opportunity existed to improve assessment, diagnosis, and management of hospice patients by integrating a clinical guideline to assist the provider and staff in decisions about appropriate healthcare that impacts the quality of life of patients at risk of bacterial urinary tract infections. The process started at admission and continued through patients’ death. The purpose of this project was to implement a clinical guideline to direct care that is respectful and responsive to individual patient’s needs and ensures that patient values guide all decisions within hospice care over a 6-month period. The American Association of Critical-Care Nurses (AACN) synergy model was used as the framework for implementation of this quality improvement project. Results demonstrated out of 314 patients admitted between October 27, 2020 to April 27, 2021 twenty-five urinary tract infections (UTIs) were treated with antibiotics. 
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Improving Care: Clinical Guideline Implementation to Reduce Urinary Tract Infections Treated by Antibiotics in Hospice Patients
A urinary tract infection (UTI) is an infection of the urinary tract including cystitis, pyelonephritis, and catheter-associated infections. Patients with cardiovascular, neurological, diabetes, and health conditions that impact mobility, as well as advanced age and at the end of life, are all at an increased risk for UTIs (Freeman-Jobson, Rogers, & Ward-Smith, 2016). Hospice patients present with many factors that put them at an increased risk of UTIs. These risks include the above described co-morbidities combined with age-related genitourinary tract changes such as weakened pelvic muscles, resulting in incomplete emptying of the bladder, urinary retention, and bacterial colonization of the urinary tract (CDC, 2015). 
The majority of direct patient care provided to hospice patients is predominantly provided by non-licensed health care workers, family members, and friends. These individuals are in a position that they are executing strategies to prevent infections, identify the symptoms of infection, and notifying hospice Registered Nurse case managers (RNCM) to initiate the processes for timely diagnosis and treatment of UTI. Since disease manifestations in the hospice population varies due to inability of patients to communicate their symptoms, healthcare providers face challenges when diagnosing, treating, and managing UTIs. Thus, the caretakers need to have the knowledge and awareness of conditions that increase the incidence of UTIs in this very vulnerable population. 


Background and Significance
Urinary tract infections are classified into two types of bacteriuria: asymptomatic and symptomatic bacterial UTI.  Asymptomatic bacterial UTI is the occurrence of bacteria in the urine without causing symptoms (MedlinePlus, 2016).  It is not recommended to treat patients with asymptomatic bacterial UTI due to putting patients at risk of recurrent infections with multi drug resistant bacteria (Genao & Buhr, 2012). Whereas a diagnosis of symptomatic bacterial UTI is the presence of localizing genitourinary symptoms with a significant colony counts of bacteria in the patient’s urine (Genao & Buhr, 2012, para. 3).
Antimicrobials are commonly prescribed to dying patients in the absence of adequate clinical symptoms to support a bacterial infection (Juthani-Mehta-Mehta, Malani, & Mitchell, 2015). Hospice patients are vulnerable to infections due to the suppressed immune function, multiple comorbid conditions, functional debility and complex diseases that compromise host resistance. Hospice goals of care are to minimize suffering, maximize quality of life, preserve patient dignity, and to neither prolong nor hasten the dying process. As hospice care changes the focus from curative care to symptom management therefore complicating the decision to use antibiotics. There is a long debate if antibiotic therapy fits in the category of treatment goals as current evidence is divided regarding whether they improve symptoms or increase patient risk of side effects (Gradalski & Burczyk-Fitowska, 2017; Juthani-Mehta-Mehta, Malani, and Mitchell, 2015; Rowe & Juthani-Mehta, 2013). Recent studies have demonstrated 40-75% of antibiotic use is inappropriately used in hospice, particularly in the healthcare setting (Gradalski & Burczyk-Fitowska, 2017). 
Problem Statement

For adult hospice patients, does the use of a urinary health clinical guideline upon admission reduce the future risk of bacterial urinary tract infection antibiotic treatment compared with previous practice over a six-month period?
Literature Review
Search Strategy	
A comprehensive literature search was conducted with the Cumulative Index to Nursing and Allied Health Literature and PubMed from 2012 to 2019. The key search words included: Hospice, Urinary Tract Infections, UTI, Symptomatic UTI, guidelines, care plan, elderly, older adults, clinical practice guideline, and end of life. Inclusion criteria were any type of study, clinical guideline or scholarly article published in the past 5 to 7 years to ensure a more recent search of studies to address the current research question. All articles had to be written in English and available as full text. Three themes were identified during the literature review. They were: (1) antibiotic use and end of life, (2) negative consequence of antibiotic therapy, (3) importance of clinical practice guidelines. This literature review was the starting point to provide evidence that the quality improvement project is important.    
Antibiotic Use and End of Life
The management of urinary tract infections is critical for survival and the quality of life of patients with terminal illness. Unfortunately, terminally ill patients are very susceptible to infections, which are the result of disease related processes and/or therapy induced mechanisms (Esme, Topeli, Yavuz, & Akova, 2019). Patients with advanced dementia are usually nearing the end of life and infections typically are seen at the final stages of life (Mitchell et al., 2014). According to Gradalski & Burczyk-Fitowska (2017) 42% of terminally ill patients develop infections in final stage of life with one –fifth being a fatal infection that end up in mortality. The decisions to diagnosis suspected infections are continually under scrutiny by clinicians, patients, and family members. Juthani-Mehta, Malani, & Mitchell (2015) noted that close to 90% of hospitalized patients with advanced cancer receive antimicrobials during the week prior to death and 42% of nursing home residents with advanced dementia are prescribed antimicrobials during the last two weeks of life.  Approximately one-quarter of hospice patients, for whom the intended goal of care is comfort, receive antimicrobials during the final weeks of life (Juthani-Mehta-Mehta, Malani, & Mitchell, 2015).
Urinary tract infection, especially asymptomatic bacteriuria, is the most common indication for antibiotic prescriptions in older adults and in clinical practice. Majority of patients with asymptomatic bacteria will never develop symptomatic urinary tract infections or will have no adverse consequences from asymptomatic bacteriuria (Givler & Givler, 2019; Keller et al., 2018). Even after transition to comfort care, more than one-third of patients may remain on antibiotics according to several sources (Gradalski & Burczyk-Fitowska, 2017; Juthani-Mehta-Mehta, Malani, and Mitchell, 2015; Rowe & Juthani-Mehta, 2013). 
Negative Consequence of Antibiotic Therapy
 Lack of clear hospice guidelines regarding antibiotic use may lead to a growing number of patients receiving potentially unnecessary or burdensome treatment for infections. Due to difficulties in predicting the individual therapeutic outcomes, antibiotic treatment for asymptomatic bacterial urinary tract infections remains a challenge. A variety of literature has been published that over utilization of antibiotics leads to negative consequences including development of drug resistance, unpleasant side effects, and high healthcare cost. (Gradalski & Burczyk-Fitowska, 2017; Juthani-Mehta-Mehta, Malani, & Mitchell, 2015; Rowe & Juthani-Mehta, 2013). Treating these infections at the end of life can stall the dying process along with contributing to patient distress and decrease quality of life due to work up and treatment (Mitchell et al., 2014). Even though treatment with antimicrobial is less burdensome than life sustaining measures such as intubation or dialysis, adverse outcomes of antimicrobial administration include drug reactions, drug-drug interactions, and Clostridium difficile infection. “Moreover, the evaluation (bladder catheterization, chest radiographs, blood draws) and treatment (intravenous lines) of suspected infections can contribute considerable burden in terminally ill patients, particularly when hospitalization is involved”, (Juthani-Mehta-Mehta, Malani, & Mitchell, 2015). Antimicrobial exposure is the most important factor associated with multidrug-resistant organisms among patients at the end of life and is an increasing public health concern across all care settings. Ultimately, if the infection is cured the underlying illness would remain (Ford et al., 2019). 
Importance of Clinical Practice Guidelines
The ultimate goal of end-of-life care is to deliver treatment in accordance with the patient’s goals and preferences (Juthani-Mehta, Malani, Mitchell, 2015; Ford et al., 2019). At admission, decision making about antibiotic use needs to be an integral part of advance care planning and in patients’ advance directives (Ford et al., 2019; Mitchell et al., 2014). After providing basic information, patients and family need to be informed that infections are expected near the end of life and end up as a terminal event. Screening tools and protocols to recognize signs and symptoms consistent with infection need to be put into place upon admission to help educate family and patients. Actively treating asymptomatic bacterial urinary tract infections by the use of noninvasive measures including hydration, treating pain, monitoring vital signs, and reviewing medications offers the possibility of avoiding antibiotics (Cortes-Penfield, Trautner, & Jump, 2017). Reassuring patients and families regarding treatment of suspected asymptomatic UTIs can increase the risk of patients being susceptible to adverse events associated with antibiotics. 
In light of the current trend of growth of the number of geriatric patients being eligible for hospice, there will be the likelihood of an unprecedented increase in the number of patients at increased risk for morbidity and mortality due to infections. The American Medical Directors Association (2018) and Infectious Disease Society of America (2019) has developed a clinical practice guideline for common infections and the management of asymptomatic bacteriuria. These guidelines will be used as a basis for the current proposed project to reduce the antibiotic use in hospice patients with asymptomatic bacteriuria along with a development of a clinical guideline/algorithm and decision making flow chart for hospice clinicians, patients, and family members/caregivers. As indicated above, treatment for asymptomatic bacteriuria is not recommended for older women or men as antimicrobial use drives antimicrobial resistance in the community. Since there is a potential negative societal consequence of antimicrobial resistance, both guidelines discourage screening and treatment with antibiotics for asymptomatic bacteriuria and encourage use of non-pharmacological and pharmacological interventions to treat symptoms related to these infections (American Medical Directors Association, 2018; Infectious Disease Society of America, 2019). 
Organizational Support
The organization mission is to honor life and offer compassion to individuals and their families when facing a life-limiting illness. To uphold to the mission and vision of the organization focusing on creating a positive difference in the patient’s lives and memorable moments, this needs to start with the reduction of conditions that inhibit the quality of life in hospice patients. According to the World Health Organization (2021) “quality of life is an individual’s perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns.” One condition that jeopardizes patient’s quality of life and positive experience is UTIs. At the organization, UTI’s are the second most common infection putting geriatric adults lives at risk for morbidity associated with UTI infections (H. Steuber, personal communication, January 31, 2020). In 2018, one hundred occurrences of UTIs were diagnosed and treated with antibiotics at the organization. For the six months prior to this quality improvement project, seventy-one UTIs were treated with an antibiotic prescription. As the organization focuses on quality measures, the number of diagnosed UTI’s puts the organization at risk of not meeting quality measures focused on zero infections. 
The practice previous to this quality improvement project did not include any preventative measures as it relates to reducing the risk of UTIs. Patients were screened for UTIs once they showed signs or symptoms of a UTI.  Typically, a urinalysis (UA) was ordered once a patient either had urinary frequency, urinary burning, fevers, or altered mental status. However, many patients were treated with antibiotics without the UA as quality of life and comfort are the focus of the hospice physicians. Implementation of a clinical guideline was needed within the organization to assure continual assessments are completed. Education, guidance, and reinforcement also need to be offered to each patient; otherwise, patients are put in jeopardy of experiencing avoidable adverse events and the organization dealing with the financial burden.
Strengths, Weaknesses, Opportunities and Threats (SWOT)
After identifying the key individuals within the organization, an organizational macro-system SWOT analysis was completed.  This SWOT (table 1) analysis was used to identify the opportunity of change for the organization. 
Table 1
SWOT
	Strengths
	Weaknesses

	· Leadership support
· Nurse Practitioner coordinating best care for patients

	· Communication barriers between direct care workers and administration
· Staff reluctant to change practice

	Opportunities
	Threats

	•Improve communication between departments
•Create a team-orientated culture
•Improve patient centered care
•Increase patient satisfaction and involvement/engagement in care
	· Decrease quality of care without improvement
· Overwhelm patients/family


	

Strengths.
	At the organization, the leadership team is focused on quality of care along with quality of life aspect for every patient. One of the quality measures that the organization focus on is no infections and with the change in reimbursement leadership was dedicated to decrease the number of infections.  With the positive working relationship that the Nurse Practitioner (DNP student) has with the team, everyone was engaged and supportive of this quality improvement project. 
	Weaknesses.
	As a change was proposed from the current model to the new quality improvement practice direct care workers needed to be the main focus as they will be implementing guidelines out in the field. Communication barriers between direct care workers and leadership proposed a weakness. The communication regarding change and education is not consistent at the organization. Majority of the time there is lack of follow through when change does occur in practice. Lastly, many of the direct care workers are reluctant to change due to being set in their ways.  
	Opportunities.
	This quality improvement project brought great opportunities not just for patients but also the healthcare team. The team-orientated culture was to help patients have a sense of peace that everyone is on the same page along with continuity of the care the patient is to receive.  Ultimately the hope was for improvement in patient center care because the patient will be at the forefront of the decision-making process right from the beginning.  Next as the care plan facilitated coordination of care and educational needs for patients the patient/family would feel involved and engaged in their care along with satisfied with the care they receive.  The communication between the different direct care workers was to improve because the NP is invested in the patient’s care. These opportunities impact the patients’ satisfaction of care provided by each and every healthcare provider. 
	Threats.
	The implementation of this quality improvement project provided a few threats that need to be addressed upfront before the change was put in place. The change needs to be effective for this process to work that all parties involved need to have buy-in. Without improvement to non-pharmacological interventions for patients that propose a risk of UTIs, in the coming months or year reimbursement will be affected due to infection numbers. Hence this will decrease the quality of care as resources will be decreased because of the financial climate.  Lastly patients propose a threat as they lack understanding of disease process and focus on ill perceptions of needing an antibiotic to treat all symptoms. 
Financial Narrative
	As this project was being implemented at the organization, potential cost, profitability, and feasibility was carefully evaluated by key team members. The cost of the implementation of this project was related to education hours and education material for each staff member to attend the required in-service. Due to COVID restrictions during the implementation process, the education was provided during an all staff phone conference that was being held by management staff so extra educational hours to be paid to staff was not occurred. Further education and the clinical algorithm was sent out via email to all staff for review reducing the cost of printed materials to $5. The DNP student delivered two packets of education and clinical algorithm to two RN who requested printed material. As it related to establishing the protocol and education, the DNP student provided her time to develop required material by the use of evidence base research. 
Theoretical Framework
The American Association of Critical-Care Nurses (AACN) Synergy Model for Patient Care provided the structural framework for this quality improvement project (Appendix A). This model is a reconceptualized model of certified practice. Providing the best quality of care to hospice patients results in the reduction of morbidity and mortality related to preventable infections. Per the AACN synergy model, synergy results when the needs and characteristics of a patient and system are matched with nurse's competencies. When nurse competencies stem from patient needs and the characteristics of the nurse and patient synergize, optimal patient outcomes can result (AACN, 2015). This model assumes that the whole patient (mind, body, and spirit) will be considered. A goal of this model is to restore a patient to an optimal level of wellness as defined by the patient, which is reaching towards the patient’s definition of his/her quality of life (AACN, 2015).  
	Geriatric hospice patients are very compromised patients that have very severe or complex needs during their time with hospice.  Using this model, the needs of the patient and family will be driving the nurse’s practice.  As noted by AACN (2015), this requires nurses to be proficient in the multiple dimensions of the nursing continuums. Using the Synergy Model for Patient Care as a framework will help improve the reduction of UTIs in these patients by providing the appropriate interventions focused on their concerns and needs. The interventions focused on for this project are: (1) use of standard precautions, (2) hydration, (3) prevention of bowel incontinence, (4) proper perineal and catheter care, (5) implementation of care plan and clinical algorithm.
	All of the eight nursing competencies within the Synergy Model are essential in providing care to the hospice patient. These competencies are defined as clinical judgment, advocacy and moral agency, caring practice, facilitation of learning, collaboration, systems thinking, response to diversity, and clinical inquiry (AACN, 2015).  Three main nursing competencies that are very important to focus on for this project are clinical judgment, clinical inquiry, and collaboration. Clinical judgment is used in each interaction with the patient by synthesizing, interpreting, and making decisions on the assessment data that potentially is aligned with symptoms of a UTI. Then clinical inquiry is the next step of the process. “Clinical inquiry means observing, questioning, smelling, sensing, intuitively, listening, and integrating findings into oneself for the benefit of the patient" (Hardin & Hussey, 2003, p. 75). By using the clinical inquiry of the assessment data, the clinical algorithm will direct the nurse on the next steps to better treat the hospice patient. Lastly collaboration results in the use of resources in the organization to meet the needs of the patient. By walking through the clinical algorithm, collaboration is essential for the treatment and prevention of symptomatic UTI. Using this model as the framework for this project helps provide the best care to the patient while facilitating interventions and education to reduce the occurrences of UTIs. This model allows the nurse to recognize how vulnerable the patient is and how to provide the right direction and education to optimize patient outcomes by using the clinical algorithm to guide care provided to the patient. 


Purpose of the Project

This DNP project was a quality improvement project focusing on the implementation of a algorithm and care plan to reduce the incidence of UTIs being treated with antibiotics at the organization in Grand Rapids, Michigan. The goal of this project was to reduce the occurrences of UTIs treated by antibiotics. The proposed solution for this project was a quality improvement project targeting infection prevention intervention at the organization to decrease the number of UTIs in patients with and without indwelling catheters. The focus of this project was developing an algorithm to focus on interventions aimed at prevention or decreasing incidence of UTIs and providing staff education based on presenting evidence-based education to increase knowledge related to UTIs among direct health care workers employed at the organization. The goal was to implement an evidence based algorithm to initiate interventions to reduce hospice UTIs. Objectives include: 
1. Development and implementation of a clinical algorithm (Appendix B)
2. Completion of direct health care worker education and evidence based interventions
3. Reduction of hospice UTI and antibiotic stewardship. Success to be measured by reduction of UTIs treated with antibiotics by 50% in first 3 months and zero UTIs treated with antibiotics over the final 3 months.
4. Maintain quality of care and quality of life for patients at the organization



Methodology
Setting and Subjects
This project was carried out at the organization in Grand Rapids, Michigan.  The target population included all patients admitted to hospice. The organization averages a census of 170 patients per month. This quality improvement project included a sample size of all patients who admitted to hospice between the dates of October 27, 2020 to April 27, 2021 that meet specific criteria. Inclusion criteria included: being age 18 years or older, able to fluently speak and understand English. 
Ethical Considerations
	This project was submitted for Institutional Review Board (IRB) approval (Appendix E) as an expedited project due to minimal risk to the subjects. Approval from the University of Detroit Mercy was obtained prior to the start of this quality improvement project and they determined that no human subjects were involved in the study. There was no anticipated harm to any individual person or the organization as a result of participation in this project. Confidentiality was strictly maintained and no information regarding the patients was divulged.  
Project Design
	The project started by forming a group of key stakeholders who are crucial for the implementation of this innovation.  The key stakeholders were: administrator, hospice medical director, three clinical managers, one RNCM, one hospice aid, one social worker, and one chaplain. A meeting took place during a routine quarterly Quality Assurance and Performance Improvement (QAPI) meeting to present this project and get input from the group prior to moving on to the next step.  Once complete buy-in from the group was received, the DNP student sought help from two key stakeholders to be champions. These champions would help during the implementation process by educating, resource for other team members, and helping with sustainability. 
Project implementation required both project management and change management techniques to make sure the project was successful. A timeline and project objectives (Appendix D) was provided via email to the key stakeholders to set a framework of success. This helped the project to be successful by completing the project on time, achieving the intended goals, and achieving stakeholder satisfaction especially when the project was being completed via email and phone conferences due to coronavirus disease 2019 (COVID-19) restrictions.
Next the evidence-based education was developed by the project manager with input from the key stakeholders. A clinical algorithm (Appendix B) created by Crnich & Drinka (2014) was the basis of the clinical algorithm and education (Appendix C) that was implemented for the registered nurses to use for every new admission. This clinical algorithm has been used by other collaborative initiatives for the diagnostic evaluation and treatment of suspected UTIs. Further research and education developed by Florida Atlantic University (2011) and Healthcare Infection Control Practices Advisory Committee (2011) was used to create the education for the multidisciplinary team (Appendix D). The multidisciplinary team consists of hospice aids, Chaplin, social worker, and volunteers.   
	Once this education was developed, presentation of the education was delivered to all key stakeholders prior to rolling it out to the health-care workers. The education was delivered during the QAPI meeting in June 2020 along with the education emailed to the group for their approval. Once approval was obtained, on October 6, 2020 during the all staff phone meeting health-care workers were provided education about the interventions to reduce UTI and the plan of care that was to be activated for each new patient admitted on October 27, 2020 and thereafter. The education presented focused on UTI incidence, rates of occurrences, risk factors and clinical symptoms associated with UTIs. All direct care workers were provided with education around evidence-based interventions aimed at preventing or decreasing the incidence of UTIs. The interventions presented were: routine toileting, adequate fluid hydration, maintaining mobility, and female voiding guidelines. The presentation was emailed to all staff as COVID-19 restrictions did not allow for in person education. Two staff members requested the education to be printed and sent via United States Postal Service. After the education, the project manager worked with the admission nurses and RNCM to make sure every new patient from October 27, 2020 and moving forward had the problem statement “Need for skilled teaching or intervention regarding urinary tract infection” activated on the hospice plan of care. Then they would select the appropriated interventions and goals specific to each patient situation. 
Finally, sustainability and tracking was monitored by the project manager. The project manager did monthly chart audits to indicate if care plans are being initiated and follow up with staff when gaps were identified. The follow up with staff related to the gaps was in the moment when identified to help compliance and sustainability.  The project manager completed chart audits to indicate the effect of this innovation as it relates to the number of UTIs that were treated over the 6-month period from October 27, 2021 to April 27, 2021. 
Evaluation Methods
Success of this innovation was measured by three different outcomes that include the target metric for each outcome. Many of these outcomes are based on The Centers of Medicare and Medicaid (CMS) Guidelines for Long Term Care Quality Measures. The standards to provide benchmarking data to this innovation of UTI reduction in hospice comes from CMS. The benchmark is based on the number of events (UTIs) per quarter with the goal of being zero events per quarter.  
	As for an operational perspective, there was plan of care that was activated and followed on every patient that was admitted during the project timeframe.  Care plans were activated at the time of admission and followed by staff and providers depending on the patient’s risk factors for UTIs. To monitor the activation of the care plans, the project manager monitored monthly through chart audits. Lastly the learning and growing perspective is based on staff education. Every staff member attended an educational session via phone and received written material via email the first of October prior to go-live of October 27, 2020. Additional education and reinforcement was completed via email periodically throughout the 6-month project. 
	Data analysis consisted of quantitative and descriptive statistics provided post chart reviews of all new patients admitted during the project timeframe. Data security was ensured by using the medical record number (MRN) to de-identify each patient. A database was created using Intellectus Statistics for ease of data collection over the 6-month period.  	 


Results
	The project’s sample size (n=314) included hospice patients admitted from October 27, 2020 to April 27, 2021. The clinical significance based on quantitative and descriptive statistics are as follows. See table 2 to view patient data. Nineteen of the patients developed symptomatic UTIs that were treated with antibiotics. Out of these 19 patients, four of them were treated two separate times and one patient was treated three times for a symptomatic UTI. This brings the total number of UTIs treated with antibiotics to 25. The 25 antibiotics ordered for patient’s during the project timeframe cost the organization a total of $173.50 whereas the 71 antibiotics ordered the 6-month period prior to the project start cost the organization a total of $480.48. With the use of the UTI algorithm and care plan activation, antibiotic cost dropped by 36% over the six-month project period. Table 3 provides data regarding those patients treated with antibiotic therapy and the prescriber of the antibiotics. Two of the four provider groups prescribed the majority of antibiotics (32% and 36%) during this project timeframe. Looking at the number of antibiotics prescribed by month (Table 4), 40% of antibiotics were prescribed the first three months of the project vs 60% prescribed the last three months. Out of the 19 patients treated with antibiotics, only one of the patients did not have a care plan activated upon admission to hospice services. Out of the project sample size 71.975% (n=226) had the care plan activated upon admission where as 28.025% (n=88) did not have the care plan activated.
	Three statistical analysis was completed to determine if there was a statistical significance between care plan activation and UTI. First a Fisher's exact test was conducted to examine whether care plan activation and UTI were independent. There were two levels in care plan activation: Y and N. There were two levels in UTI: N and Y. The results of the Fisher exact test were significant based on an alpha value of 0.05, p = .019, suggesting that care plan activation on admission and UTI are related to one another. Since the Fisher's exact test was conducted for a 2x2 contingency table, the odds ratio was calculated, OR = 0.13. This indicates that the odds of observing care plan activated and no UTI is 0.13 times as likely as observing no care plan activated and no UTI. Table 5 presents the results of the Fisher's exact test. 
Next a Chi-square Test of Independence was conducted to examine whether care plan activation and UTI were independent. There were two levels in care plan activation: Y and N. There were two levels in UTI: N and Y. The assumption of adequate cell size was assessed, which requires all cells to have expected values greater than zero and 80% of cells to have expected values of at least five (McHugh, 2013). All cells had expected values greater than zero, indicating the first condition was met. A total of 100.00% of the cells had expected frequencies of at least five, indicating the second condition was met. The results of the Chi-square test were significant based on an alpha value of 0.05, χ2(1) = 5.19, p = .023, suggesting that care plan activation and UTI are related to one another. Table 6 presents the results of the Chi-square test. 
Lastly a binary logistic regression was conducted to examine whether care plan activation had a significant effect on the odds of observing the N category of UTI. See table 7 for details of binary logistic regression. The reference category for UTI was Y. The model was evaluated based on an alpha of 0.05. The overall model was significant, χ2(1) = 6.86, p = .009, suggesting that care plan activation had a significant effect on the odds of observing the N category of UTI. McFadden's R-squared was calculated to examine the model fit, where values greater than .2 are indicative of models with excellent fit (Louviere et al., 2000). The McFadden R-squared value calculated for this model was 0.05. The effect of the N category of care plan activation was not significant, B = 2.02, OR = 7.53, p = .051, indicating that observing the N category of care plan activation did not have a significant effect on the odds of observing the N category of UTI. 
Table 2
Patient Data
	
	All
	UTI

	 Sample Size
	314
	19

	Sex
	
	

	   Male
	134 (42.675%)
	16 (84.21%)

	   Female
	180 (57.325%)
	3 (15.79%)

	UTI
	
	

	   Yes
	19 (6.051%)
	

	   NO
	295 (93.949%)
	

	Residence
	
	

	   ALF
	163 (51.911%)
	10 (52.63%)

	   LTCF
	58 (18.471%)
	2 (10.52%)

	   Home
	93 (29.618%)
	7 (36.84%)

	Catheter
	
	

	   No
	282 (89.809%)
	17 (89.47%)

	   Yes
	32 (10.1914%)
	2 (10.53%)

	       Indwelling
	29 (90.625%)
	2

	      Straight
	2 (6.25%)
	0

	      Urostomy
	1 (3.125%)
	0

	Care Plan
	
	

	   Yes
	226 (71.975%)
	18 (94.73%)

	   No
	88 (28.025%)
	1 (5.27%)





Table 3	
Antibiotic and Prescriber
	
	UTI

	Sample Size
	19

	UTI TREATED
	25

	   BACTRIUM
	7 (28%)

	   CIPROFLOXACIN
	5 (20%)

	   KEFLEX
	6 (24%)

	   Doxycycline
	2 (8%)

	   PENICILLIN
	1 (4%)

	Amoxicillin
	1 (4%)

	Nitrofurantoin
	1 (4%)

	Augmentin
	1 (4%)

	Levofloxacin
	1 (4%)

	Physician
	

	   A
	2 (8%)

	   B
	8 (32%)

	   C
	9 (36%)

	   D
	6 (24%)



Table 4
UTI Treated Per Month
	
	UTI Treated

	October 2020
	

	November 2020
	2 (8%)

	December 2020
	4 (16%)

	January 2021
	4 (16%)

	February 2021
	2 (8%)

	March 2021
	5 (20%)

	April 2021
	8 (32%)


[bookmark: _GoBack]
Table 5
Fisher’s Exact Test
	 
	Care_Plan
	 

	UTI
	Y
	N
	OR
	p

	N
	208[212.32]
	87[82.68]
	0.13
	.019

	Y
	18[13.68]
	1[5.32]
	 
	 


Note. Values formatted as Observed[Expected].
Table 6
Chi-square Test of Independence
	 
	UTI
	 
	 
	 

	Care_Plan
	N
	Y
	χ2
	df
	p

	Y
	208[212.32]
	18[13.68]
	5.19
	1
	.023

	N
	87[82.68]
	1[5.32]
	 
	 
	 


Note. Values formatted as Observed[Expected]
Table 7
Binary Logistic Regression
	Variable
	B
	SE
	χ2
	p
	OR
	95% CI

	(Intercept)
	2.45
	0.25
	99.21
	< .001
	-
	-

	Care_PlanN
	2.02
	1.04
	3.80
	.051
	7.53
	[0.99, 57.28]


Note. χ2(1) = 6.86, p = .009, McFadden R2 = 0.05.
Sustainability Plan
For this project, the long-term plan was focused on dissemination of information. Dissemination of the results will be discussed at the all staff meeting in September, 2021 along with the next QAPI meeting in October 2021.  A plan is to submit an abstract to the Hospice and Palliative Care Nurse Association for the conference in 2022 to present as a poster presentation. 
The organization received a clinical algorithm based on the most up to date evidence based practice guidelines to reduce the risk of urinary tract infections among the geriatric population. By using the clinical algorithm, hospice will be able to improve patient quality of life and increase disease management. It is imperative that the clinical algorithm is incorporated into new hire orientation. This clinical algorithm will be updated and offered annually to promote and encourage adherence to new treatment guidelines. Due to practice change from the corporate leaders, care plan activation will be based on patient’s current needs or symptoms not a proactive activation of care plan as initiated during the project timeframe.  
Limitations
Given the limitations surrounding healthcare during the COVID-19 pandemic, in-services and one on one training were not feasible. The quality improvement project required time commitment and willingness to learn new guideline, algorithm, and charting plans of cares. Without in person meetings, many of the hospice health care clinicians were not able to learn based on their specific learning modality (auditory, visual, hands on). An identified barrier for successful implementation is the required education needed to be completed via email and phone meetings jeopardizing the extent of how well the staff learned the new information. 
Organizational changes over the last four months of the project lead to additional barriers for the project successful outcomes. In late December 2020, a new hospice physician was hired who brought on a different perspective on the treatment of UTIs. This physician perspective is to treat UTI with antibiotics no matter if the patient is asymptomatic or symptomatic. Then the corporate clinical director insisted that patient care plans are individualized to patient specific problems and directed nurses to no longer implement the specific plan of care used for this project. Lastly, an identified barrier for this change of practice DNP project was the potential for leadership support to dwindle due to competing priorities, such as preparing for accreditation, turn-over of staff, and COVID-19 pandemic. 
Implications for Practice
	Consistent utilization of evidenced-based guidelines could decrease the risk of UTIs in the hospice patient at end of life. Those clinicians who referenced the algorithm created for this project to manage their patients were least likely to have an antibiotic prescribed for UTIs which reduces adverse outcomes of antimicrobial administration including drug reactions, drug-drug interactions, and Clostridium difficile infection. Patient, family, and facility satisfaction increases as they become more involved in the plan of care, recognize signs and symptoms of UTI, and proactive interventions to reduce the risk of developing symptomatic UTI.  Overall the reduction of UTIs will have a financial impact as seen with the overall reduction in the cost the organization paid for antibiotic prescriptions during the project period. 
This project may serve as a practice change in the cooperation for implementation of evidenced-based guidelines to reduce specific infections such as urinary, respiratory, and skin infections. It is imperative to have a multi-disciplinary approach to practice change as each discipline can affect the quality of care that the patient receives during his/her time on hospice. However, to make practice change sustainable collaboration with corporate stakeholders needs to be incorporated at the start of the project to create an environment of buy in. As different key stakeholders enter into the organization, such as a new hospice physician, direct meetings to discuss the quality improvement project in details will benefit the implementation and success of the quality improvement initiative. 
Lastly the quality improvement project provides insights into the effectiveness of using a clinical algorithm to guide care to patients. The advance practice registered nurse and doctoral prepared nurse can influence these approaches to clinical care for hospice patients by focusing on the management of patient’s complex illness and reducing the risk of voidable infections by enhancing quality of life. Quality of life was met by reducing and managing symptoms of UTIs as evidence by the reduction of the number of patients treated with antibiotics over the project timeframe. Ultimately seeking to improve the patient’s physical, emotional and spiritual well-being.  
Conclusion
Results of this quality improvement project provided success of reducing the amount of treated UTIs in hospice patients over a six-month period looking at previous data from 2018 and treated UTIs of those who were on service prior to go-live of October 27, 2020. However, meeting CMS guidelines of zero UTI/quarter and this projects objective unfortunately was not met, 25 UTIs were treated over the 6-month period. The success of this project hinged on the support of evidenced based practice algorithm along with care plan activation that were laid out for the hospice clinical staff. A prescribing practice variation was evident by hospice physicians and even with education of this project and the evidenced based information, two physicians continued with their old prescribing habits. Consistent utilization of evidenced-based guidelines improves the quality of clinical decisions, delivery of care, and quality patient outcomes. Therefore, this project recommends the use of doctorate prepared, advanced practice nurses to promote the use of evidenced-based practice guidelines to improve patient outcomes in the hospice setting. In conclusion, the quality improvement program did achieve three of the four objectives originally proposed: development and implementation of a clinical algorithm; completion of direct health care worker education and evidence based interventions; and maintaining quality of care and quality of life for patients at the organization.
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(Crnich & Drinka, 2014)
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Appendix D: Multidisciplinary Education
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Appendix E: Timeline








Objectives include: 
1. Development and implementation of a clinical algorithm 
2. Completion of direct health care worker education and evidence based interventions
3. Reduction of hospice UTI and antibiotic stewardship
4. Maintain quality of care and quality of life for patients at the organization
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March 2020


Submit IRB, UDM


April 2020


Meet with Kindred Key Stakeholders


Present project to Kindred Quality Improvement Group


Education during all staff meeting


Provide overview at Kindred all staff meeting


November 2020


Project start with implementation of clinical guideline


December 2020-April 2021


Monitor UTI diagnosis and treatment


Provide continual education


Chart reviews


April 2021-September 2021


Project completion


Analyze data and finish paper


Present DNP project


October 2020


Send teaching powerpoints to HMD and managers for approval
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Clinical Algorithm

* This guideline is to direct care for a patient that potentially has symptoms or presents
with asymptomatic signs of a UTIl to determine if we treat or do not treat with antibiotics
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IMPROVING CARE: CLINICAL GUIDELINE 

IMPLEMENTATION TO REDUCE 

ASYMPTOMATIC URINARY TRACT 

INFECTIONS TREATED BY ANTIBIOTICS IN 

HOSPICE PATIENTS 

Clinical Guideline

Jamie Meyer NP

Kindred Hospice and University of Detroit Mercy

Clinical Guideline

Guideline implementation on all adult hospice 

patients

Plan of care order to be activated on all patients 

at admission: Need for skilled teaching or 

intervention regarding urinary tract infection

Activation of clinical algorithm

Plan of Care

Activate on all patients at admission

Problem Statement: Need for skilled teaching or intervention regarding urinary 

tract infection

Visit Intervention and Goals: 

1. Skilled nurse to assess urinary elimination pattern to identify issues that 

could contribute to urinary tract infection

2. Skilled nurse to instruct patient/caregiver regarding adequate fluid intake 

to prevent urinary tract infection

3. Skilled nurse to instruct patient/caregiver to identify early s/s of urinary 

tract infection and report to hospice

4. Skilled nurse to instruct patient/caregiver regarding proper peri-care and 

infection control practices related to urinary tract infection prevention

5. Skilled nurse to report s/s of potential urinary tract infection to physician 

for further orders

Nurse, Patient and Caregiver 

Training

***Use Standard Precautions when caring for all residents*** 

u

Wear gloves when there is potential for having contact with blood, body fluids, secretions 

or excretions (including contact with urine, feces and genital mucous membranes) 

u

Wear gowns when there is potential for clothing to become contaminated by splashing or 

contact with blood, body fluids, secretions or excretions, regardless of the resident’s 

multidrug resistant organism (MDRO) status. 

u

Always clean your hands

u

Before touching a resident; putting on gloves; After blood, body fluid exposure; 

removing gloves; touching a resident or his or her surroundings

u

Increase hydration in residents at high risk for UTI

u

Prevent bowel incontinence

u

Offer regular opportunities for toileting

u

Regularly check for soiling in incontinent residents 

u

Encourage frequent bladder emptying by offering assistance with/providing toileting 

opportunities 

Nurse, Patient and Caregiver Training, 

cont

u

Ensure proper perineal and catheter care is provided 

u

Wipe front to back to prevent contamination of urethra with fecal bacteria

u

Provide regular opportunities for resident to empty bladder, assist as needed  

u

Avoid unnecessary catheterization; when catheters are needed, follow protocols for 

appropriate catheter care 

u

Examples of Appropriate Indications for Indwelling Urethral Catheter Use (Gould 

et al., 2019)

u

Patient has acute urinary retention or bladder outlet obstruction. 

u

Need for accurate measurements of urinary output in critically ill patients. 

u

To assist in healing of open sacral or perineal wounds in incontinent patients.

u

Patient requires prolonged immobilization (e.g., potentially unstable thoracic 

or lumbar spine, multiple traumatic injuries such as pelvic fractures). 

u

To improve comfort for end of life care if needed.

u

Ensure tubing is secured properly, without kinks or twists, with collection bag below 

bladder. 

Nurse, Patient, and Caregiver 

Training, cont.

Proper Techniques for Urinary Catheter Maintenance (Gould et al., 2019)

Following aseptic insertion of the urinary catheter, maintain a closed drainage 

system

If breaks in aseptic technique, disconnection, or leakage occur, replace the 

catheter and collecting system using aseptic technique and sterile equipment.

Maintain unobstructed urine flow

Keep the catheter and collecting tube free from kinking.

Keep the collecting bag below the level of the bladder at all times. Do not 

rest the bag on the floor. 

Empty the collecting bag regularly using a separate, clean collecting 

container for each patient; avoid splashing, and prevent contact of the 

drainage spigot with the nonsterile collecting container.

Use Standard Precautions, including the use of gloves and gown as 

appropriate, during any manipulation of the catheter or collecting system.
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